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SESSION LXXX.

Some Plant Associations of N.W. Yunnan.

By F. KiNGDON Ward, B.A., F.R.G.S.

(Read lOtli Februaiy 1916.)

Examination of the flora of any region shows that the

plant formations fall naturally into two main groups : the

tirst dependent on the general climate of the region as

determined by its latitude and surrounding physiographical

features, the climate being described as arctic, continental,

temperate, maritime, monsoon, equatorial, desert, and so on;

the second determined by local and varying conditions,

such as shelter, altitude, rate of change of temperature, or

water—factors which modify and in extreme cases mask

the regional climate and its effects, while differences of soil

introduce a selective element, altering, with the aid of

mechanical causes, the plant associations. To the former

may be given the name of dominant formations, while the

latter, which are in the nature of the case numerous in any

given region, may be distinguished as incidental forma-
tions, or associations. It will, however, be readilyrecognised,

if this distinction is made, that the terms are relative.

A formation such as forest may be dominant in one region
—

for instance, round the equatorial belt and over a large part
of the monsoon area—and incidental in another, as where

it fringes a watercourse in arid country ;
and in Europe

the original dominant formations, if temperate
—as opposed

to coniferous—forest, or grassland (meadow), have often

been so much interfered with by man as to be obscured.

TEANS. BOT. SOC. EDIN. VOL. XXVH, 1
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In highly mountainous regions it is often very difficult

to decide what is the dominant formation, or, more accu-

rately, to -svhat single climatic formation the bewildering
series of small plant associations may be assigned. It is

only in the foot-hills that a mountain flora betrays not its

origin, which may be and generally is another matter, but

the dominant climatic formation in the midst of which

it is, as it were, a vast incident, or accident On the other

hand, when we come to consider a mountainous country the

size of Tibet, we are no longer justified in speaking of

an incidental formation in the midst of a dominant—the

incidental has become the dominant. Here physiographical

conditions, altitude and the trend of the mountains them-

selves, prevail, isolating a specialised climatic area which

bears no resemblance to surrounding climates
;
and here we

find a new dominant formation with its own series of in-

cidental formations and plant associations. When, however,
we are dealing, not with a great elevated plateau like Tibet,

but with a high mountain range or series of ranges travers-

ing two or more climatic zones, the question is more difficult,

owing to the dovetailing of one flora into another, with

perhaps the introduction of a third flora which has found

its way along the range in some former period. In the

circumstances it is best to consider the flora of the mountain

range by itself, apart from the region in which it is

situated ;
decide which is the dominant formation by

reference to the climate
;

and resolve the incidental

formations from it.

The state of affairs alluded to is well illustrated on the

Yunnan-Tibet frontier, to a consideration of which this

paper is specially devoted, and I shall confine my remarks

chiefly to the flora of the Mekong-Salween and Mekong-
Yangtze divides, two great parallel mountain chains

separated by the deep and nai-row Mekong valley. The
interest of this region

—
apart from the jumble of climates :

arid, monsoon, temperate, arctic, which succeed one another

rapidly in a vertical direction—lies in the fact that it is

the meeting-ground for several streams of vegetation.
There is, for instance, the Himalayan flora, which has

certainly travelled far eastwards into China and south-

wards into Burma
; the Chinese flora, which has ^Iso flowed
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southwards into Burma
;
and the Indo-Malay flora which

has travelled northwards into the Burmese hinterland

and into China, mingling with the descending stream.

Naturally, to distinguish and disentangle these conflicting

streams of vegetation over so large and diversified an area

where several floral regions (i.e. regions characterised by
endemic species) meet is a difficult matter, with all the

fascination of hunting and tracking. This paper, however,

has but an indirect bearing on the larger question of

origins. The monsoon climate extends, in modified form,

as far east as the Salween valley, beyond which every-

thing
—fauna, flora, people

—
changes. Up to a certain

point, however, about latitude 28° N.^ the Mekong-Salween
divide too receives a copious summer rainfall from the

west, and is covered with mixed forest and dense under-

growth, including many giant herbs. This may be called

temperate or mixed rain forest, and it is the dominant

formation along the entire length of the range from

latitude 28° southwards.

The Mekong-Salween divide, however, to a great extent

masks the Mekong-Yangtze divide, acting as a rain screen,

so that the latter range, though only a few miles to the

east, receives a reduced rainfall, and the dominant forma-

tion is no longer rain forest, but coniferous forest and

scrub, chiefly oak.

Above the mixed rain forest of the Mekong-Salween
divide come several specialised incidental formations, of

which the most important are (a) Ahies forest, chiefly

confined to the sheer valley walls, well above the stream,

but in places disputing the lower ground with (b) bamboo
brake. Though disappearing from the valley bottoms

sooner than Salix or Betula—which towards the tree limit

are much flattened out and stunted by wind,—this Abies

grows on the precipices, protected from wind, at yet higher
altitudes. Where the valley is broad and flat, its floor is

occupied chiefly by (c) alpine meadow, a growth of tall

herbaceous plants with conspicuous flowers, scattered

amongst which are alder and birch trees, or in some places

1 North of this point coniferous forest with a scanty undergrowth
predominates, and the flora of the Mekong-Salween divide resembles

that of the Mekong-Yangtze divide both in its nature and actual species.
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stunted willows. Similar meadows occur in the Tyrol.

This meadow occupies all the more level ground, bamboo
brake and Abies only coming in where the valley narrows

and steepens. The gullies, however, which have shot out

steep isosceles-triangle-shaped cones of detritus, the broad

fan-like base of big boulders tapering more and more

steeply up to an apex of sand and pebbles, are occupied,
not by Abies (except at the very bottom) nor by bamboo,
but by {d) a peculiar .shrub and small tree association of

their own
;
in some places the boulder-screes are overgrown

with a dense tangle of rhododendron scrub, 6 or 8 feet high,

to the exclusion of everything else.

The absence of trees save from the very foot of the

boulder screes is probably due to mechanical causes, trees

being unable to maintain their existence in face of the

avalanches, whether of rock or snow, which descend these

gullies. The alpine meadow seeks light and air, growing
in pure sand spread out by the torrent over broad flats,

probably silted-up rock basins carved out by former

glaciers, for the previous extension of which, in the valleys

alluded to, there is ample evidence
;
while bamboo brake

thrives onh' in the damper, darker parts of the valley,

where little sunlight penetrates, though it is hard put to it

b}' Abies, whose fastness is the cliffs and mountain sides,

encroaching into the valley, especially where the boulder-

screes debouch broadlv.

The following plants may be taken as representative of

the alpine meadow :
—

MecoTKypsis pseudo -
integrifolia, Prain

;
Fritillaria

Souliei, Franch.
;
F. Delavayi, Franch.

;
Primula j^seudo-

sikkimensis, G. Forrest
;
P. Franchetii, Pax (rare) ;

Trollius

pumilus, Don, var. yunnanensis, Franch.
; Adenopliora

spp. ;
Aconitum spp. (both yellow and blue) ; Codonopsis

spp. (twining and erect) ;
Salvia spp. (yellow and blue) ;

Geranium spp.; Pedictdaris sp-p. ; Seneciospp.; Umbelli-

ferae.

The alpine meadow extends into the Burmese hinterland,

where I found a luxurious growth above the 'Nmai valley
in latitude 26' 45' N., and acjain at a lower altitude in the

neighbourhood of Hpimaw, latitude 26'' N. :
—

Meconopsis sp. ; Primula sp. ; Primula Beesiana,
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G. Forrest
;
P. helodoxa, Balf. fil.

;
TJicdictruin sp. ;

Codon-

opsis sp. ;
Aconitum sp. (twiner); Allium sp. ; Cory-

dalis sp. ; Polygonum sp. ;
Sense to sp. ;

Rumex sp. (7 feet

high) ;
and several Umbelliferae were prominent constitu-

ents. Several species were identical with those found

on the Mekong-Salween divide, on the other side of the

Salween.

A not less characteristic association of the Mekong-
Salween divide is the undergrowth of the temperate rain

forest, which includes the followinof :
—

Umbelliferae (giant herbs, up to 7 feet high) ;
Thalictrum

Delavayi, Franch. (also up to 7 feet high); Arisaema (3

species) ; Aquilegia sp. ;
Ribes spp. ;

Paris sp. ;
Convallaria

sp. ; Oligobotrya sp. ;
Lilium giganteum, Wall, (plants 6

to 7 feet high with racemes of 8 to 12 flowers); Boragin-
aceae

;
Filices (nearly all Polypodiaceae, though in con-

siderable variety).

Liliaceae—including L. giganteum, Wall., and other lilies,

several fritillarias, etc.—are not less characteristic of the

open forests in the Burmese hinterland above 7000 feet
;

also ArisaeTYia, ferns, Ribes, and so on. But here many
ground orchids and begonias add a more tropical touch,

which is enhanced by epiphytic orchids, many climbing

plants, and trees with plank-buttress roots. The very large

leaves of the Arisaema spp. and Lilium giganteum are

characteristic of these open forests unencumbered with

bush undergrowth.

Comparing now" the flora of the Mekong-Salween divide

with that of the Mekono^-Yangtze divide to the east, we
find considerable diflerences. The Mekong valley itself

is very arid, and displays a characteristic association of

plants comprising compact low thorny shrubs (Sophora

viciifolia, Hance, is the commonest; also a Berberis) and

a number of rock plants, of which a hedgehog-like

SeUtginella is the most conspicuous. In some places a fine

juniper tree grows on the rocky banks close to the water's

edo-e. Ascendino; the Mekong-Salween divide, this forma-

tion rapidly growing richer (including now a Gupressus ;

Daphne calcicola, W, W. Sm.
;
Androsace Bidleyana, G.

Forrest
; Amphicome arguta., Lindl.

; Didissandra lanugi-

nosa, Clarke ;
and many more species) presently passes
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into pine forest, in which oaks, rliododendrons, and other

shrubs appear, and this in turn into the temperate rain

forest which fills the valleys.

On the Mekong-Yangtze divide, however, this pine forest

is wanting; the xerophilous flora of the valley continues

to a higher altitude, and then passes into a belt of scrub

oak, or in favourable localities a mixed scrub, after which

come thin forests of Abies, and finally larch. There is no

rain forest, and no dense undergrowth, the formation which

corresponds to this being a thin open forest with Picea,

oaks, birches, poplars, and so on, in which shrubs, such as

willows, roses, barberry, honeysuckles, etc., actually pre-

dominate
;
and so open is the formation that the under-

growth consists of a few shade plants only. Podophyllum
Emodi, Wall,

; Pyrola atropurj^urea, Franch.
;
Priimula

lichiangensis, G. Forrest; Cypripediuon tibeticuni, King;
and Mecono2)sis Prattii, Prain, being typical examples
where the formation is best developed. In a very few

places, by streams, an open grassland appears to a limited

extent. Primula vittata, Bur. et Franch.
;
Androsace spin-

ulifera, K.nuth. ,.Cynoglossum amabile, Stapf et Drumm. ;

and Trollius pum^ilus, Don, var. yunnanensis, Franch. are

typical plants here. Most of the coniferous trees and a

large number of deciduous-leaved trees which are a feature

of the Mekong-Salween divide are altogether absent, while,

on the other hand, the forest belt is largely made up of a

few species: Picea, oak, birch, and maple below; Abies,

juniper, rhododendron, and larch above.

The dominant formation on the Mekong-Yangtze divide

then is no longer forest, but shrub (or scrub), which covers

the greater part of the range : on the most exposed slopes
it is always scrub oak

;
on more sheltered slopes it is

mixed, comprising a number of thorny Leguminosae
(Caragana, etc.), Berberis, Jasminum, Rosa, and others

;

and in the valleys are willows, Lonicera, roses, small trees

like Pyrus and maple, with scattered meadow plants by
the streams, the latter, however, including none of the

characteristic plants met with in the alpine meadow of the

Mekong-Salween divide. Here trees begin to appear
—

birch and Abies—not, however, forming thick forests. It is

evident then that on the Mekono;-Yangtze divide forest is
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an incidental formation
; only in a very few favoured sjDots

does it occur to the exclusion of shrub growth, and then

it is usually Abies, covering only a small area. The

greater part of the divide is covered with shrubs, and a

thin belt of trees is found at high altitudes. This great
difference is largely due to the difference of rainfall on

the two divides, but wind is probably just as important, as

the following tables suggest. It should be noted that

though the change of climate is sufficient to check tree

growth on the Mekong-Yangtze divide, and introduce very
considerable differences into the composition of the forest

and flora generally, it is not sufficiently great to do away
with tree growth altogether. Some of the differences in

the composition of the flora too must be ascribed more

directly to other causes—for instance, the retreat of the

glaciers which has plainly modified the alpine flora, though
this is indirectly due to the changed climate, which has

caused the retreat. There is, however, good reason to

believe, as I hope to show in a future paper, that whatever

the differences in the flora of the two mountain chains

now, and whatever gulf separates them, they must once

have been derived from a common origin.

The following tables were drawn up after taking a series

of observations with a small instrument, called an evapori-

meter, devised by Sir Francis Darwin. It consists of a

small cylindrical copper vessel fitted with a lid, and an

elbow-joint carrying a capillary tube gauge of glass, with

a scale of millimetres. A small frame, inserted through a

slot in the lid, serves to spread a small T-shaped piece of

blotting-paper which dips into the water. It was not a

very satisfactory instrument, as the evaporating surface

was, in humid air, too small to give visible results, while,

on the other hand, the capillary tube gauge from which the

amount of water evaporated was read off, was apt to get

clogged during the fine drizzling rains on the Mekong-
Salween divide, and so vitiate the readings. Nevertheless

it served to give some indication of the comparative rates

of evaporation at the selected stations (see tables), though
the paucity of records, partly owing to the above-mentioned

defects, and partly to causes beyond my control, renders the

results only approximate. It must not be forgotten that
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the instrument gives no indication of the rate of transpira-
tion of any plant ;

it only measures the humidity or dry-
ness of the atmosphere, thus corresponding more to a

hygrometer.
On examining the tables it will be seen that wind is of

more importance than high temperature or sunshine in

accelerating evaporation. For example, in Table I the

average rate of evapox'ation for six days, recorded as
"
light

breeze" is 1"63 mm. per hour, and that for four days
recorded as "fresh breeze" is 1"64 mm. per hour, though
in the former case sunshine is recorded as " continuous

"
for

all six days; in the latter case it is recorded as "intermittent
"

on three out of the four days. Similarly the average
maximum temperature for the six days was 68'7° F., as

against only 67*5° for the four days. Again in Table II,

July 4-5, the rate of evaporation during the night is

significant, as is the rate on June 23 after sunset.

At Doker-la, on the Mekong-Salween divide, the humidity
of the atmosphere, owing to the perpetual drizzle, greatly
retarded evaporation. The weak points in the tables are

of course the small number of observations recorded, the

fewness of the stations (though the main ones are dealt

with), and the fact that the evaporimeter was not exposed
between the same hours each day, nor for the same number
of hours. However, the final figures, 10 : T'l : 2-4, probably

give a fairly correct idea of the comparative rates of

evaporation (and hence condition of the atmosphere) at

these three places, from which we may infer that wind

and rainfall are the most important factors in determining
the dominant formation, soil and situation being auxiliary

factors, helping to control the incidental formations and

select the flora.

We come now to a detailed consideration of the com-

position of the various formations and plant associations

mentioned, and first let us take the temperate rain forest,

the dominant formation of the Mekong-Salween divide.

The conifers are Cunninghainia(?), Taxus, Picea, of

great size (one I measured was 19 feet in girth, 5 feet

from the ground), Abies, Pinus (2 species), and one I could

not identify.

Amongst the deciduous-leaved trees are species of Pyrus,
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maple, Tilia, oak, alder, I10II3", birch, walnut, and many
climbers such as Clematis and honeysuckles, Akehia, Acti-

nidia, Aristolochia, shrubs like Ribes, Rubus, and rhodo-

dendron, etc. The undergrowth of this rain forest has

ah'eady been mentioned, as also the next formation, alpine
meadow. Within the limits of the alpine meadow come
numerous smaller plant associations dependent on soil,

situation, and physical conditions generally, and above

the tree limit we come to alpine turf, with dwarf rhodo-

dendron. Lastly comes open scree, where a few plants

struggle up almost to the snow-line, gradually growing
fewer and ultimately disappearing altogether.

Starting then from the Mekong valley, we have in the

valley itself a xerophilous flora, then the forest belt,

dominant because it is dependent on the climate of this

region, hot, wet summers and cold winters with some rain

at all seasons
;
hence it covers the greater part of the

range, being absent only where the general climate is subor-

dinated to local climatic conditions, the result of extremes,

e.g. in the bottom of the Mekong valley, and above

14,000 or 15,000 feet. After the forest belt comes the

meadow, incidental because it occurs only to a limited

extent in the valleys, dependent on special local conditions,

and within the limits of the forest belt; forest is often

mixed up with it, and outstrips it. Lastly comes the

alpine belt, including scree associations, turf, dwarf

rhododendron, and precipice plants, above the limit of

trees. Hereabouts the conditions are more diverse than

down below, and near the tree limit the plant associa-

tions change more rapidly than elsewhere wath any change
of conditions.

On the Mekong-Yansrtze divide we also find three main

belts, but the differences, as alread}' pointed out, are

strikincf. The first and dominant formation is the shrub

belt, which is a continuation of the xerophilous flora found

in the valley. Secondly comes the narrow forest belt,

which corresponds more or less to the meadow belt on the

Mekong-Salween divide, being confined chiefly to the

valleys and having the shrub belt mixed up with it.

Alpine meadow, which is dependent on an almost con-

tinuous rainfall throucrhout the vegetative season, and
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does not, like the forest, mind wind, is wanting altogether ;

and the third belt, that of the alpine associations, is much

the same as on the Mekong-Salween divide, though not

so rich in genera. The differences recorded are not, of

course, entirely due to the smaller rainfall on the Mekong-

Yangtze divide, considerable modifications having been

introduced b}^ the retreat of the glaciers and elevation of

the snow-line, as already pointed out. Again, the Mekong-
Salween divide is the extreme eastern boundary of the

monsoon region, and its climate approaches that of the

Burmese hinterland, which has undoubtedly contributed

to its flora, while the Mekong-Yangtze divide is cut off

from this source of supply by the whole length of the

dry Mekong valley ;
if the latter range ever supported any

monsoon plants, they would probably have disappeared
before now. Here, however, I am dealing with the forma-

tions and plant associations, not with the flora and its

origin, which is another matter. While, however, the

climatic differences on the two ranges have differentiated

the formations and to a considerable extent the flora, this

does not obscure the still more remarkable similarity noted,

nor conceal the fact that a common origin alone will

explain this.^

The following lists, of course far from complete, contain

the names of certain characteristic plants of each associa-

tion in the alpine region. Those marked with an asterisk

are common to both divides (though it cannot be said for

certain that others too are not common), and it is worth

noting that the alpine flora of the two divides has a much

larger proportion of species in common than the forest

or meadow belt, very few species of the latter association

being found on the Mekong-Yangtze divide, though many
species of both the alpine and meadow belts, of the Me-

kong-Salween divide, extend southwards and westwards

into the Burmese hinterland.

Alpine Turf.

*Primula hella, Franch.

^Primula brevifolia, G. Forrest.

1 North of latitude 28° 30' the formations and flora on the two divides

are identicah
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Mfconopsis riulis, Prain (Mekong-Yangtze).

Meconopsis Delavayi, Franch. (Mekong-Salweeu).
Primula alhiflos, Ward (Mekong-Salween).
^Primula 'pulchella, Franch.

*Phlomis rotata, Benth.

Lilium lopliophorum, Franch. (Mekong-Yangtze).

Saxifraga nigroglandulosa, Engl, et Irmscher. (Mekong-

Yangtze).
Primula vernicosa, Ward (Mekong-Salween).

Precip)ices and Rocks.

*Isopyruin grandifiorum, Fisch.
*Potentilla peduncularis, D. Don,

^Diapensia himalaica, Hook. f. et Thorns.

^Androsace Chamaejasme, Host.

Gentiana sino-ornata, Balf. f. (Mekong-Yangtze).
Priimda dryadifolia, Franch. (Mekong-Yangtze).

Cassiope palpebrata, W. W. Sm. (Mekong-Salween).
Rhododendron, scarlet species (Mekong-Salween).

Meconopsis integrifolia, Franch. (Mekong-Yangtze).

Heath.

Rhododendron sp.,
" black

"

(Mekong-Salween). [Rho-
dodendron campylogynuni, Franch. ?]

^Rhododendron sp.
*
Cassiope fastigiata, D. Don.

^PingvActda alpina, Linn.

*Lloydia tibetica, Franch., var. purpurascens, Franch.

Potentilla fruticosa, Linn. (Mekong-Yangtze).

Juniperus sp. (Mekong-Yangtze).
Rid)us sp. (Mekong-Salween).
Primula nivalis, Pallas (Mekong-Yangtze).

*
Gentiana, sp.

Screes and Boidders.

*
Meconopsis speciosa, Prain.

*Saxifraga Delavayi, Franch.

Saussurea quercifolia, W. W. Sm. (Mekong-Yangtze).
Gentiana Georgii, Diels (Mekong-Yangtze).
*Polygonum Forrestii, Diels.

*Aconitum Hookeri, Stapf.
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Gremanthodium comptuvi, W. W. Sm. (Mekono-.

Yangtze).

Lychnis nigrescens, Edgew. (Mekong-Yangtze).
*Arenaria Delavayi, Franch.

Cardamine granulifera, Diels (Mekong-Yangtze).
*Gentiana heptaj^hylla, Balf. f. et G. Forrest.

Crepis rosularis, Diels (Mekong-Yangtze).
Lactuca Souliei, Franch. (Mekong-Yangtze).

On the Sino-Himalayan Flora. By F. Kingdon
Ward, B.A., F.R.G.S.

(Read February 10, 1916.)

This is an attempt to explain in some measure the un-

doubted and long-recognised relationship existing between
the flora—at least the alpine flora—of the Himalayas and
that of Western China, a country which is one vast com-

plicated series of mountain ranges, not indeed comparable
to the giants of the Himalayas in height, but nevertheless

of commanding altitude and even more extensive.

It might be urged that there is nothing remarkable in

this similarity of floras, both of them alpine ;
we would,

for example, expect dissimilarity between the alpine floras

of the Andes and Ruwenzori, or between those of the

New Zealand Alps and Kinabalu, but the Himalayas end,

geographically speaking, close to Western China and are

doubtless connected more or less closely with the Chinese

mountains. But the problem of distribution is not so

simple as it appears, and moreover there are other inti-

mately related problems which are scarcely explicable on

the assumption that the relationship between the Hima-

layan and Chinese floras is the natural result of present

physiographical conditions. It might be, if these mountain

systems were actually in contact to-day ;
but they are not,

as a glance at the map of S.E. Asia will show, being
breached along the China-Tibet and China-Burma frontier

by a number of parallel ranges cutting right across the

main axis of the great Asiatic divide. Even so it is less

the interpolation of the mountain ranges than the deep
arid valleys between them that prove such a stumbling-
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block to the student of distribution, and it is evident that

we should not find plants common to the Sahveen-Irrawaddy,

Mekong-Salween, and Mekong-Yangtze divides if the pre-
sent physical features obtained when the distribution took

place. Hence, rather than argue that because the mountain

systems are connected (which they are not) therefore the

floras are similar, we must recognise that because the floras

are related, therefore the mountain systems must once have

been in closer connection than they are at present.

So much for the main problem. Once we have unravelled

this previous continuity of mountain systems, few direct

traces of which are left, we may find other difficulties

cleared up also.

A question which many Engli.sh horticulturists who—
thanks largely to the public spirit of Messrs. Veitch of

Chelsea, and Bees, Ltd., of Liverpool, and to the French

Catholic priests before them—have gained some insight into

the almost limitless wealth of flora in Western China, are

asking themselves is : Whence comes this unparalleled

wealth, which (as the acute Sir Joseph Hooker long ago

prophesied it would—a prophecy amply borne out during
the last two decades by a dozen collectors) more than rivals

that of Sikkim ?

A critic of mine in the Gardeners' Chronicle, reviewing
a book ^ I wrote, in which attention was drawn to the sub-

ject, answered this question apparently to his own satis-

faction. I must say I thought the explanation rather

lame, and moreover the writer was wrong in his facts.

But the real inadequacy of it lay in the fact that he

altogether ignored the effects of plant migration and mix-

ing, and it is on this fact that I am myself inclined to lay

great stress. Briefly, if we can find a satisfactory ex-

planation for the close relationship existing between the

Himalayan and Chinese floras, I believe we shall have gone
a long way towards explaining the wealth of the Chinese

flora, to account for which secondary factors, such as

abundant rainfall and richness of soil, are quite insufficient.

Closely connected with the above is the special question,
to which I shall revert later, Why does the genus PriTnula

1 The Land of the Blue Poppy : Travels of a Naturalist in Eastern

Tibet, by F. Kingdon Ward, B.A. (Cambridge University Press, 1913).
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(and perhaps others, e.g. RJiododendron) receive as it were

a special impetus in Western China and appear there in its

greatest variety, though showing at the same time in many
cases a close relationship with the species of the next most

prolific area, namely the Himalayas ? This is of course a

special case of the general problem to which attention is

drawn above.

Finally we may ask, How is it that though China has a

flora peculiar to itself characterised by a number of endemic

species, and India has quite a different flora characterised

by other endemic species, the whole mountainous country
from the Himalayas to China shows an unmistakable unity
in its flora, and a dissimilarity to the floras of the sur-

rounding regions in the midst of which it lies, though, as

we have seen, the mountain area is not really continuous so

far as the emigration of plants is concerned ? It might

appear, from a glance at the map, as though the Andes and

the Rocky Mountains should show relationship in their

floras, and, the reverse being the case, we suspect that the

isthmus joining the Northern and Southern Continents was

recently under water, a suspicion confirmed by geologists.

Similarly while the Rockies support a flora intimately
related to that of the Continent, the Andine flora has

nothing to do with that of South America, being more

closely associated with the New Zealand alpine flora, from

which it is inferred that the Andes have been peopled from

outside after the distribution of the continental flora, and

are therefore a comparatively recent uplift.

The same argument may be applied in the case of the

Himalayas and Western China.

Having interested myself in the problems here pro-

pounded during several years' travel in Western China, I

set to work to gather any facts which seemed to bear on

the problems of distribution ;
and finding that the geo-

graphical features of the country can be largely traced to

comparatively recent geological changes, and that changes
of climate which must have taken place will all afford

valuable evidence, I pondered over these matters too. No
doubt a complete understanding of all such contributory

factors will be necessary for a solution of the problem on

which I have embarked ;
and to obtain the necessary
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knowle(l<;e a vast amount of exploration, some portion of

which I hope may j'et fall to m}^ share, is still necessary.

Nevertheless, inadequate as are the facts so far collected,

and thou<^h inucli revision, addition, and correction will be

needed as knowledge increases, it seems to me that some

useful purpose may be served by the following attempted

explanation.
I will begin with a brief description of the frontier ^

re""ion and the distribution of plants there according to

climate.

Geography and Climate.

A glance at the map of Asia will show that in the region

of longitude 98°-f)9" E. and between the 27th and 30th

parallels of latitude several big rivers break through from

Tibet and flow for some distance due south, parallel to one

another and close together, being separated b\' high, narrow

ranges of mountains. Further east, and again in Upper
Burma, the trend of the mountains is the same, the peaks

growing lower as we go south
; however, we need not for

the present concern ourselves with these minor ranges, con-

centrating our attention on the three principal ones : namely,
the Irrawaddy-Salween, Mekong-Salween, and Mekong-
Yangtze divides, the first-named being the most westerly.

Beyond the Salween-Irrawaddy divide come the mountains

of the Burmese hinterland, the valleys between which are

filled with monsoon jungle, which also clothes the mountains

to at least 8000 feet. The monsoon climate in fact, char-

acterised by hot, wet summers and a dry season of greater
or less extent (which becomes also a cold season in the

north and at high altitudes), extends a little further east,

into the Sal ween valley itself, where in the gullies, even as

far north as latitude 28°, I have found a monsoon flora

with such plants as Asplenium Nidus, Linn., the banana,

Asrlepiadaceae, numerous epiphytic ferns and orchids,

climbing Aroids, etc. When we reach the Mekong-Salween
divide we find that great range also clothed with luxuriant

forests and meadows, the former lacking many of the

••haracteristic arborescent monsoon genera, but neverthe-

_

' The frontier between Tibet and Yunnan in the north, Burma and
Yunnan in the south, spoken of throughout this paper as the Burma-
Yunnan area.
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less deserving to be called temperate rain forest, but beyond
this the monsoon does not extend. South of latitude 28°

the Mekong valley is very much drier than the (monsoon)
Salween, and even in the gullies supports little monsoon

vegetation, so that the two, separated by a high but narrow
mountain range, are in strong contrast. Still further east

therefore the change, even on the mountains, is pronounced,
and the Mekong-Yangtze divide, instead of being, like the

Mekong-Salween divide, clothed with luxuriant forest, is

covered with thorny scrub below, coniferous forest above,
in which the larch, absent from the Mekonor-Salween

divide, is predominant at high altitudes. Beyond this range

again, in the Yangtze valley, also arid, the flora is typically
Chinese, probably without a single Burmese species.
We have then established these facts, namely, that the

monsoon carries as far east as the Salween valley,^ of which
the flora (and it may be remarked the fauna also) is closely
related to that of the Burmese hinterland

; and secondly,
that the Chinese flora is found as far west as the Yanoftze

valley and Mekong-Yangtze divide, so that the two meet

hereabouts, but are sharply divided by the Mekong valley
and Mekong-Salween divide.

Now, it being granted that the Himalayan and Chinese

floras are closely related, we can only suppose either that

they have been or are at present in close touch with one

another, or that both are derived from a common source.

Owing to the east-and-west trend of the main Asiatic

axes of uplift, it is difficult to imagine any common source

of supply which is not at one or other end of the axis, thus

causing the flora to flow from east to west or vice versa,

and pass successively from one region to another. The only
alternative is to suppose one of the parallel northern ranges,
the flora of which was driven southwards by the advance
of the ice, as the common source

;
in this way only could

the Himalayas and Western China have been peopled simul-

taneously instead of successively from a single source. This

theory assumes that the Himalayas, the north-and-south-

trending ranges already referred to, and the tangled moun-
tains of Western China must once have had practically the

1
I.e. south of latitude 28°. North of this point local conditions make

the valley extremely arid. The transition is abrupt and startling.
TEANS. EOT. SOC. EDIN. VOL. XXVtt. 2
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same flora, and consequently that any differences between

them must have arisen since. The differences, however,

are marked and will have to be accounted for somehow, so

tiiat we are no nearer a solution of the other problems, and

the theory will not account for certain peculiarities in the

distribution of the genus Primula.

If then we reject the theory of a simultaneous origin for

these two floras, we must assume that they have mingled,

or successively originated from a common source; and

having satisfled ourselves that, under present conditions,

the Himalayan and Chinese floras are separated by im-

passable barriers, viz. the north-and-south-trending ranges
with deep arid valleys in between—it beinga well-established

fact that similarity of flora and fauna indicates not only
land connection, but in the case of plants the absence of

any great physical barrier such as a desert or high mountain

chain—we are justifled in assuming the previous existence

of a continuous range stretching from the north-west frontier

to well within China. This hypothetical range, the real

previous existence of which I shall endeavour to prove, will

in this paper be referred to as the Sino-Himalayan range,
while the flora of the Himalayas and of Western China will

be referred to collectively as the Sino-Himalayan flora. It

will be necessary to inquire in the first instance how this

range came to be so completely severed by the north-and-

south-trending ranges already described.

Retreat of the Ice : Climatic Changes.

Leaving out of account the question as to how mountain

ranges are formed in the first instance, we shall see presently
reason to believe that these north-and-south-trending ranges
were thrust up subsequent to the uplift of the Sino-Hima-

layan range, interrupting its continuit}^ ;
and an examina-

tion of the floras of these parallel ranges will give a clue to

their mode of formation as an irruption area severing the

direct continuity of the Sino-Himalayan range.

Comparing thefloras of the Mekong-Salween and Mekong-
Yangtze divides, though separated only by the deep and
narrow IMekong valley, we find striking difierences, not so

much in the floras themselves—though that too, especially
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in the forest belt, is very considerable—but in the plant
formations, showing clearly enough the effects of climate,

especially rainfall. But the Mekong-Salween divide, being
on the edge of the monsoon area, its flora might be supposed
to have originated in the west, while the flora of the Mekong-
Yangtze divide might be supposed to have originated in

China, thus accounting for any differences observed. I

will only remark here that the most typical plants of the

monsoon jungles, west of the 'Nmai-hka (or eastern branch

of the Irrawaddy), e.g. Pandanus, rattans and other palms,
tree ferns, many species of Ficus, climbing ferns {Lygodium),
etc., are entirely absent from the Mekong-Salween divide,

and will prove in the sequel that this range and the Mekong-
Yangtze divide, whatever their differences now, must once

have had the same flora
; further, that the Mekong-Salween

divide has still—but may not long retain— the same flora

as the Salween-Irrawaddy divide. The obvious inference

is that these three parallel ranges were peopled from a

common source, and that a change of climate, amounting
to a pushing back or limiting of the south-west monsoon^
has been, and probably still is, taking place in this area.

During two seasons spent at Atuntsu I have climbed a

good deal on the Mekong-Yangtze divide between latitudes

27° and 30'', crossing the range by six passes in all, and

one result has been to establish the fact that the glaciers

there have retreated some distance and are still retreating.

This is proved by (i) an examination of existing glaciers on

the range, now little more than shrivelled ice-caps moulded

like myxomycetes to the rocks over which they flow, and

thrusting out blunt icy pseudopodia as it were into the

valley : their bottle snouts and distant terminal moraines,

the material of which is already almost wholly rearranged

by flowing water, complete the picture of exhaustion
; (ii)

an examination of other parts of the range, where the deeply
eroded U-shaped main valley into which open numerous

hanging valleys, the rock basins, mostly occupied by lakes,

but sometimes silted up, roches moutonnees, occasional

moraines, and peculiar cirques at the valley heads, prove
that glaciers were once present. In the absence of two

familiar indications of past glacial action, namely, striae

and perched or erratic blocks, I pictured as well as I could
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the appearance of these valleys under ice, and with the

vision fresh in my mind, journeyed across to the Mekong-

Salween divide in order to examine more closely the largest

of its crlaciers (flowing to the Mekong) which are so well

seen from the former range. These glaciers, it may be re-

marked, are extremely difficult of access, as they flow in

narrow sheer-sided gorges and over steep beds which at

one point are generally precipitous or nearly so, so that the

o-jacior comes staggering down in a tumult of fantastic

pillars. This comparison convinced me that the rarity of

lateral moraines and absence of perched blocks followed

naturally in the case of these short ^

steep glaciers, enclosed

in gorges, and that did these glaciers on the Mekong-Salween
divide disappear, neither perched blocks nor lateral moraines

would be left to prove their previous existence, nor would

easily recognisable terminal moraines be met with. One

important result, however, for which I was not prepared,
was the discovery that these glaciers too have retreated

some distance, and are evidently still retreating, and, as this

is an important point, it will be as well to go into it in

some detail. Examining the foot of the largest glacier
—

the only part of it accessible to any but a party of expert
climbers—I found it to terminate in several tongues, sloping

gradually to the stream-bed. Down in the valley below

were gravel terraces cut out by the stream, and looking up-
sti'eam, the left bank (facing south) was seen to be a line

of sheer clifls which soon reached a heio^ht of several hundred
feet

; hanging valleys opened into the main valley on either

side, all the streams from the northern ridge cascading on

to the glacier. From a little above the glacier foot, and

extending for half a mile beyond it down the valley, was
a high and steep bank of earth almost bare of plants for

half its height, but covered at the summit with forest ; this

was in fact a very perfect lateral moraine, in which I found
scratched stones. Further, the moraine showed indications
of a step structure, suggesting periodic fluctuations in the
retreat of the ice. The lowest part was quite bare, then

appeared a few small plants struggling to establish them-
selves, while above the highest step (marked A in the

' The
loTigrtst glacier was not more than five miles in length, prob-

ably less.
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sketch) the moraine was clothed with scrub and forest

growing amongst boulders, the material increasing in size

from below upwards. Across the valley on the side facing
north, the ice lay flat against the sloping valley side a little

above the general glacier level, and above that again came
a smooth bank of bare rock and gravel, with no plants,

evidently left uncovered by the sinking glacier. Fir forests

extend right down to the upper limit of this bare bank.

The last half-mile of the glacier surface was fairly smooth
and not much crevassed, such crevasses as there were

being mostly longitudinal or radial
;
but looking up the

gorge I perceived that the ice stood well away from the

clifls on the north (south-facing) side, so that any material

falling from above was, like the streams, instantly engulfed,

leaving no trace of a lateral moraine. The Tibetans told

me that forty or fifty years ago the ice extended further

down the valley, and indeed the boulder-gravel banks and
a certain planed appearance of the rocks suggested that it

had once nearly reached the Mekong, a distance of little

over two miles from the present snout. Finally, at the

point where the ice came pouring over the precipice in a

fantastic procession of seracs, I found just below the narrow
cliff path which winds up the ice of the spur high above

the glacier, the well-preserved remains of yet another lateral

moraine at least 200 feet above the ice and stranded in a

bay of the cliffs.

Now is this retreat of the ice ajjparent or real ?—has the

glacier merely carved out this gorge sinking lower and

lower, and stranding these moraines as it did so, like certain

deceptive
" raised

"
beaches, or has the ice actually decreased

in volume owing to diminished snowfall ? Bearing in

mind that we have established the actual retreat of the ice

on the Mekong-Yangtze divide, there is good a priori
evidence for its retreat in this case also. But we have

definite proof of its actual retreat in the extension of a

lateral moraine not only for three hundred feet above the

glacier (see sketch), but also for half a mile beyond the

present glacier foot. As to how these extraordinary gorges
were produced in the first instance, whether eroded by
water or ice, is not material, though I confess it is a pretty

problem to which I can at present give no answer. The
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fact that every valley is broken by a precipice seems to

sufi^est faultincr at some period, but there is much in the

sculpturing of the region that I do not understand.

I found further evidence of the retreat of the ice on the

Mekong-Salween divide. At Doker-la, for example, a pass

immediately to the south of the snowy range known as

Ka'-gur-pw (an elevated part of the divide), the smoothed

U -shaped granite valley is broken near its head by a sheer

Forest

Bsrc

TOcV Gr earth'

North

Ar.cieot moraine covered
vjnh scrub and forest

' Coarse earth,

with scratched stotves.

Fine earth.

A is 150 feet above C, the glacier
level ; B is 200 feet above A, so

that the moraine is 350 feet high.

Section from N. to S. across the glacier near its snout (diagrammatic).

7/ Cli«?S NorCn

Crevasse

Section a little higher

up the vallej', show-

ing cliffs and crevasse

on N. face No lat-

eral moraine.

precipice exactly like that over which the bergs fall in the

case just cited, and beyond this is the remnant of a glacier.

The shape of the valley, its sheer planed walls on which
certain marks like deep grooves are cut, the flat meadows
filled with sand (evidently once rock basins), and some
enormous boulders which may have been transported, are

clear indications of a previous extension of the ice at

Doker-la. Again, further north in a smaller glacier vallej^

of Ka'-gur-pw, I found a small lateral moraine tucked away
above the ice level, and covered with shrub growth. It is

evident that, where the cliffs are not sheer, small lateral

moraines can be formed, and one valley head Avas almost
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tilled with a terminal moraine, above which fragments of

a Macier still lingered.

Having satisfied ourselves that the ice is actually retreat-

ing from the Mekong-Yangtze and Mekong-Saiween divides,

we must ask another question :
—Is this due to an actual

diminution of the monsoon rainfall, or simply to a local

deflection or cutting off of the rain-bearing winds ?

Now the direction of the monsoon, blowing alternately

from the S.W. in summer and the N.E. in winter, is

primarily dependent on the rotation of the earth
;
and the

actual existence of the monsoon, its intensity, and the

amount of moisture it carries, on the main distribution of

the ocean and continental land masses;^ and since it is

almost certain that no appreciable change has taken place

in any of these factors within times so geologically recent

as those during which the events we are recording took

place
—

say, within Tertiary times—it follows that any
marked decrease in the monsoon rainfall must be ascribed

to local causes, namely, a deflection or cutting off" of the

rain-bearing winds. It might, of course, be objected that

the retreat of the ice was due in the first instance to a

general rise of temperature over the whole region, and not

to diminished precipitation at all. But the fact that the

glaciers on the Mekong-Salween divide have been aflected

considerably less than those on the Mekong-Yangtze divide

while those on the Salween-Irrawaddy divide have probably
been still less afl'ected—even if they have retreated at all,

which may be doubted—points to another cause. If there

has been a general rise of temperature, why should it aff'ect

the glaciers on one range more than those on another ?

Tlce Remnant Flora.

I have said that the retreat of the glaciers is due to a

diminution of rainfall, and thereby tacitly assumed that

the monsoon, or something very like it, was once felt

further east. In that case the Mekong-Yangtze and

Mekong-Salween divides must once have had very similar

floras, whereas it has been pointed out already that their

^ The relative distribution of land and sea along the continental

shelf has, of course, changed appreciably within Tertiary times, but not

their relative proportion?, nor their distribution in bulk.
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floras are markedly dissimilar, especially in the forest belt,

wliere rainfall counts for more than at higher altitudes.

What evidence is there that these floras ever were similar ?

Overwhelming evidence, in my opinion.

I have hitherto spoken of the Mekong- Salween divide

as if it were a single entity as regards its flora
;
in future

it will be necessary to distinguish between the range south

of Ka'-gur-pw
—the elevated snowy portion referred to

above ^—and that north of it. North of Ka'-gur-pw the

appearance and flora of the range are identical with, what

we are accustomed to on the Mekong-Yangtze divide, prov-

ino" conclusively the common origin of the two floras. Tliis

unexpected but welcome discovery, besides setting at rest

any lingering doubts on the latter point, satisfactorily^ ex-

plains another curious fact. We have seen that the principal

formation on the Mekong-Salween divide is the temperate

rain-forest, which contains some elements at least of the

monsoon forests further Avest, though lacking its most

characteristic features, and that this formation is wanting
on the Mekong-Yangtze divide, being represented by scrub

oak and conifer forest
;
further that there are on the former

range alpine meadows, also represented in the monsoon

country to the west, w^hich have no counterpart on the

Mekong - Yangtze divide. On exploring the Mekong-
Yangtze divide in more detail, however, I came across

plants from time to time which seemed to have no business

there—plants in specialised situations hidden away in pro-
tected gullies, or on an outlier of the divide which captured
more than its share of the rainfall. There was, for instance,

a plant of Ribes moupinense, Franch. I found a single
bu.sh of it on a shady mountain slope, outlier of the main

divide, and in the same place were several bushes of a species
of Euonynius, which further research revealed in small

numbers in a favoured gulley on the main divide. Both
are common in the temperate rain forest on the Mekong-
Salween divide. On the outlier above referred to I found

Pnifjuicula alpina, Linn., a lucky discovery, though some
clifls on the Mekong-Salween divide were yellow with it

;

>

Ka'-gur-pw is a range of .snow peaks, the highest about 19,U00 feet,
some thirty miles in length from north to south. To the Tibetans this

range is .=acred.
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also a species of Pyrola, another lucky find. Less strik-

ing examples were Meconopsis pseudo-integrifolia, Prain,

Primula pseudo-sikkimensis, G. Forrest, and one or two

others which are found scattered on the Mekong-Yangtze
divide in favourable localities, but grow in meadows-full on

the Mekong-Salween divide associated with plants such as

Fritillaria Soidiei, Franch., Aconitum Souliei, Franch.,

found nowhere on the Mekong;-Yangtze divide. These

accidentals, as it were, I have called the remnant flora,

as it seems plain they are survivals from a moister climate

which have struo-aled on in a few localities after the bulk

of them had perished under new conditions. What these

new conditions were I have already indicated—a gradual
desiccation owing to the apparent retreat of the monsoon

westwards—and both lines of argument (namely, the

graduated diminution of precipitation, as indicated by
the progressive retreat of the glaciers from the Salween-

Irrawaddy to the Mekong-Yangtze divide, and the remnant

flora of the last-named divide) point to the same cause.

We can only suppose therefore that rain screens have been

interposed one after the other between the monsoon in the

south-west and the dry regions^ east of the Mekong-Yangtze
divide—in other words, that these parallel north-and-south-

trending ranges have been successively pushed up from the

west : that the rise of the Mekono--Salween divide curtailed

the rainfall, and hence impoverished the flora, of the Mekong-

Yangtze divide, just as the rise of the Salween-Irrawaddy
divide is gradually cutting olf the rainfall of the Mekong-
Salween divide. Each rang-e acts as a rain screen to the

next ranofe east of it. Also it is evident that north of

Ka -gur-pw the Mekong-Salween divide has suflered from

lack of rain for exactly the same reason as has the Mekong-

Yangtze divide further south, namely, the continued inter-

polation and elevation of rain screens to the west. It is

much less diflicult to establish the fact of identity between

the floras of the Mekong-Salween and Salween-Irrawaddy
divides than between the Mekong-Salween and Mekong-

Yangtze divides. As already pointed out, desiccation has

not proceeded so far in the former case—the Mekong-

'

Baber, Johnstone, Wilson, ami otlier.s have drawn altenlion lo the

previous extension of the Szeclnvau glaciers.
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Salween ijlaciers liave not retreated far, and the floras are

practic-ally the same to this day. At Hpiniaw on the

Sahveen-lrrawaddy divide (latitute 20^) not only was the

ta-neral facies of the alpine flora the same as that met with

at Doker-la ( Mekont^-Salween divide, latitude 28), but

many of the species were identical : (\g. Polygonum ker-

mfftinum, Ward mss., Rhododendron sp. with "black"

(port-wine) flowers; Orchis Chusiia, Don, var.
;
Androsace

y«'raniitoH>i, Watt : besides species of Prhmda (§ Omphalo-

(/j'aiUDia,^ Bdla), Thai ictrn III, Cre'inardhodiujn,Meconopsin,

Sa.rlf)'i(</a. Thus it would seem certain (i) that these three

parallel ranges once had the same flora which, derived from

a sintrle source, travelled down the ranges from the north

and west (whither all three ranges turn later) and became

dirterentiated at a later date owing partly to (ii) the west-

ward retreat of the monsoon which was cut off from the

east bv the o-radual elevation of the western ranges, and

interpolation of more and more mountains, (iii) that in this

wa}' two climates, a monsoon climate west of the Salween

and a warm temperate climate east of the Yangtze, became

sliarply deflned and separated from each other.

Dispersal of Seeds.

Except under accidental circumstances, the several valleys

separating the parallel ranges constitute physical barriers

to the spread of plants east or west from one range to

another, for the Salween valley north of the Ka'-gur-pw

uplift and the Mekong valley throughout its length are

extremely arid, and the further one traces them towards

tiieir respective sources the more arid do they become-

However, we have just seen that beyond Ka'-gur-pw the

flora on the Mekono-Salween and Mekong-Yangtze divides

is identical, both in the forest and alpine belts, so that we
cannot doubt the common source to which both ultimately

had access. The only means by which seeds could be trans-

ferred directl}' from one range to another would be (i) wind,
and (ii) birds. As regards wind, seeds capable of being
carried long distances by wind, e.g. those of Compositae,
Cleiiaitis, etc., might be .so transferred from range to range,
and there are species of Clematis (e.g. C. montana, Ham.) and
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of Saussurea (e.g.S. o6fa.ZZaf«, Wall. ) common to both divides.

But seeds onl}^ indirectly dispersed b}^ wind (whether they
are small and lio-ht, like those of most Saxifrages and

Gentians, or heavier but shaken oat of their capsules by
gusts of wind, like those of Meconopsis and Llo3^dia) could

not perform the iournev from range to rano-e without first

establishing themselves in the valley ; and, apart from the

question of maintaining their vital it}^ under these conditions,

once in the valley the}^ would be beyond control of the

dominant wind capable of carrying them right across this

area, and under the influence of the strong desiccating up-

valley wind. Seeds which are normally dispersed by birds

are less common, and in this particular case, it must, I think,

be an occurrence so rare as hardly to merit attention. It is

true that Podophyllum Emodi, Wall., occurs both in the

Himalayas and on the Mekong-Yangtze divide, and it may
have been transported thither by birds. But the case seems

exceptional, for most of the plants with edible fruits in the

temperate rain forests of the Mekong-Salween divide, which

might be distributed by birds, e.g. species of Pyrus, Aristo-

lochia, Akehia, etc., are wanting on the Mekong-Yangtze
divide.^ However, the seeds of the majority of the plants
common to two or more o£ the divides are neither such as

are transported b}^ birds, nor such as are directly transported

by wind, but only shaken out of their capsules by gusts
of wind and spread over a limited area in the immediate

vicinit}^ : for example, Primida hella, Frauch., and An-
drosace geraniifolia. Watt, common to all three divides

;

Polygonum kermesinum, Ward mss., Rhododendron sp.

aff. Forrestii, Balf. f., Lilium giganteum, Wall, and others,

common to the Mekong-Salween and Sahveen-Irrawcxddv

divides
; Meconopsis pseudo-integrifolia, Prain, M. speciosa,

Fva^in,Primida lichiangensis, G. Forrest, etc., common to the

Mekong-Salween and Mekong-Yangtze di vides. Converselv,

many plants with seeds whirled freely into the air by wind

(e.g. many Conifers, species of Cremanthodium ,
Rhodod<in-

dron, etc.) are peculiar to one or other divide. Thus the

' It is safe to assert that a plaut is common to both divides if cue lias

found it on both. To assert, however, that a plant is confined to one
divide is obviously unsafe until one has explored every inch of the
others. Such statements must therefore be regarded for the present as

only comjjaratively true.
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retnilur transforonce of seeds direct from ranox; to ran^e is

not in accordance with the main facts of distribution on the

ranijes : still less will it account for an}' peculiarities in that

distribution—for instance, the remnant flora, the greater

specific variety on the Mekong-Yangtze divide, and the occur-

rence of species peculiar toone range {e.g. Primula Franchetii,

Pax., Friilllnria Soullei, Franch., Cas.siojie palpebrata,

W. W, Sm., on the Mekong-Salween divide ; Gentiana

.-<itiu<>rn(if(i, Balf. f., Saxifra(/<i ninroi/Iaiuhdosa, Engl, et

Irmscher, Meronopsi.s i.nff'(jrlf<d la, Franch., on the Mekong-

Yangtze divide ;
see footnote, p. 27). Moreover, if wind and

birds could be relied on to transport seeds from range to

range \\ itli some degree of regularity, the floras should be

more similar than they actually are, especially in the alpine

resfion, where, as we have seen, the actual climates are

not very different. The floras would be adjusted to the

circumstances of distribution much more rapidly than either

could chanofe owing to changes of climate. But the fact is,

even if we assume that a similar flora once clothed all the

divides owing to the dispersal of seeds across them, we are

still unable to dispense with the theory of successive uplift

and formation of rain screens, as this alone would account

for the retreat of the ice and the renmant flora. From this

we are justifled in concluding that the flora has not travelled

across from range to range, and therefore that it has

travelled either down or up the ranges (or both), and hence

has been derived from a common source. As it stands,

the theory is sufficient to account for all the facts of dis-

tribution so far as I know, without dragging in the highly

im])i-obable idea that the Mekong valley is not a physical
barrier to plant migration. The gradual desiccation of the

Mekong-Yangtze divide would bring about changes in the

flora, particularly in the forest belt, rain being, as already

pointed out, a greater controlling factor in the case of forest

than it is with a herbaceous flora, and it accounts readily

enough for the remnant flora. It also accounts for a peculi-

arity alluded to above, namel_y, the greater specific variety
met with amongst many alpine genera on the Mekong-
"N atigtze divide, cf/. ^[econopsis, Gentiana, Saxifraga
R/inrlodendron, Pedicularis, etc., a variety greater than

anything met with on the Mekong-Salween divide
;
for as
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the glaciers of the former divide retreated, the flora was

able to occupy new territory, and, in the inevitable struggle

and changed conditions, readapt itself, with the result that

new varieties have arisen. But if continuous and free inter-

change of seeds from range to range took place
—and it may

be doubted if, under the most favourable conditions, direct

communication could be established for wind-borne seeds

except in the alpine region
—there is no reason why these

alpines should not now be found on both or all three divides.

There is one more significant argument—the alpine and

sub-alpine floras of the Mekong-Salween and Salween-

Irrawaddy divides are more alike than are the same belts

on the Mekong-Salween and Mekong-Yangtze divides, and

the same is, I think, true in an even greater degree in the

case of the respective forest belts. This follows naturally

from the fact that the ice has retreated furthest on the

Mekonp;-Yangtze divide, little or not at all on the Salween-

Irrawaddy divide. Such differences as exist between the

floras of the Mekong-Salween and Salween-Irrawaddy

divides, in the sub-alpine and forest belts, arise from the

greater proportion of monsoon species met with on the

latter, a subject which will be referred to again. The

Mekong valley is as impassable a barrier south of

Ka -gur-pw as it is to the north, but not so the Salween

valley which, as already stated, has a more or less monsoon

climate south of latitude 28°, so that direct communication

between the Salween-Irrawaddy and Salween-Mekong
divides is here not improbable. Some of the plants common
to the latter divide and to the Burmese hinterland may
have crossed directly from one divide to the other

;
but as it

is almost certain that the alpine flora common to both

divides has travelled down them from the north-west, so is

it likely that the southern or monsoon flora, confined chiefly

to the forest belt, has travelled up both divides from a

common source, and not straight across from the west.

The geological history of the western country gives us

cfood crrounds for believing all the flora common to the

Himalayas, the parallel divides, and the monsoon country
to have travelled round the perimeter of a circle, and never

across it—a matter which will be referred to presently.

Let us now briefly consider the geology of the country.
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in ordor U) see if that will furnish a clue as to the building

of the ])arallel divides, and the original connection between

the Himalayas and the backbone of China, by which means

the similarity in flora must have been brought about.

Geology is a subject which permits free speculation, and if

in the follow^ing notes I have abused the privilege, it is

because I have seen but a fraction of the country, and have

not gone deeply into the matter. Nevertheless, though it is

useless to attempt a detailed description of the region with

the scanty knowledge at my disposal, still there are certain

prominent and fundamental facts which will go a long way
towards telling us what has happened here.

Evidence of Geology.

As far as I have studied the country from the Mali

vjillev in Xorth-West Burma to the Yangtze valley in

Yunnan, the mountains all trend from north to south and

are separated by deep valleys, which in the north and east

are gorges ;
in the west erosion has been greater than else-

where, and the mountains are consequently much dissected

but often parallel to themselves. There is plenty of evi-

dence to show that volcanic activit}^ has, in the past, played
a part in the moulding of the country, though the present
manifestations are such as are associated with wanincr of

volcanic forces. Hot springs are abundant throughout the

country, and are to be seen issuing from the base of all

the parallel ranges ;
near Tatsienlu in \Vestern Szechwan is

a crater lake, and there is another in Upper Burma, while

at Tengyueh in Yunnan there is an extinct volcano of very

perfect form, with lava beds still intact
;
a second extinct

volcano, Mount Popa, is found in Upper Burma. Earth-

quake shocks are fairly numerous in Western China,

A.ssam, and Burma, and the whole eartl^juake area here

seems to narrow southwards and eventuallv to tail oft' alonif

the volcanic line passing down the Malay Peninsula and

through the East Indies. The official annals of Yunnan
contain the records of many earthquakes, but the most
notable in this region are those of 1850 and 1895 in

Western Yunnan, and that of 1897 in Bhotan and Assam.
In the rocks too we find evidence of volcanic activity.
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Broadly speaking, this part of Asia is built up chiefly

of granite and slate, with some limestone, occasionally

crystalline. Slates commonly occur in the river beds, and

are generally on edge, but metamorphic rocks are also

found at 15,000 or 16,000 feet on some of the divides, and

perhaps higher still. Similarly granite is usually found

forming the bulk of the ranges {e.g. the Salween-Irrawaddy

divide, at least in the south, and parts of the Mekong-
Salween divide), but it also crops out both in the Yangtze
and Mekong valleys. However, the plain of Hkamti in

Northern Burma, between the eastern and western branches

of the Irrawaddy, and the mountains to the south'and west,

are composed of sands, gravels, clays, and- conglomerates,

with leaf beds and shells
;

near Myitkyina slates and

mica-schists appear, the former in the river bed, on edge
as usual, the latter with sands and clays, heaved up in

north-and-south-trencling ridges from 3000 to 5000 feet

high. The dip of these rocks is usually south-east, and the

schists give evidence of considerable pressure.

It is quite evident that the whole of this tract, at least

from the Mali-hka westwards to the Assam Hills, was once

a big lake—it is too big for an estuary, the area under

water being about a hundred and fifty miles long by forty

or fifty broad
;
and we now see how it is that plants have

not mipfrated due east across the Burmese hinterland from

the Assam side, but must have travelled to the north-east,

and then come down the parallel ranges. At this period

the continviity of the Himalayas with the China axis was

probably complete, and the parallel ranges probably had

no existence, or were only just beginning to appear.

One of the most peculiar features of the country is its

apparent westward tilt, as though it was on an inclined

plane. Thus it is found that while the general level of the

Mali valley is less than a thousand feet above sea-level (the

plain of Hkamti is about 1200 feet), the 'Nmai flows at a

higher level, the Salween higher again, the Mekong about

1500 feet above the Salween, and the Yangtze about

1000 feet above the Mekong : yet the Yangtze is the

biggest river of all, and the Salween a good second, so that

the difierence of level cannot be set down to erosion, the

Mali being the smallest as well as the most sluggish of all.
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We have already seen good reason to believe that the

parallel divides have been gradually pushed up from the

west, and if we suppose that the whole area has been

bodily pushed up over older rocks, by a movement from

the west, we might account for the westward tilt. The

highest ranges would thus be found in the east, not only
because they would be pushed furthest up the inclined

plane, but also because they would have been longest

subjected to the pressure. Such a movement might also

account for the river gorges, for on cessation of the pressure

the weight of the anticlines would tend to drag the mass

down the slope again, and the synclines might break. The

objection to this is that, if the synclines broke, faulting
would almost certainly take place, and probabl}^ be con-

spicuous. I can only say that I have never seen any trace

of a fault in any of the river beds, the continuity of the

rocks on both sides usually being obvious. On the other

hand, some such external force seems to have played a

part in the moulding of the country, for the rivers flow

quite independently of the strike or dip of the strata, at

one point parallel to and a few hundred yards beyond at

right angles to the strike, so that apart from such con-

siderations as how much spade-work a river is able to

perform under certain conditions, it seems that the vallevs

have not been simply eroded. Taken in connection with

the amount of granite we have seen building up some of

the ranges, however, there is another possible explanation
of this valley formation. When we consider the pushino-

up of a tremendous range like the Himalaj'^as, it is evident

that a great tension must be set up in the adjacent crust,

and lines of weakness would be liable to appear at right

angles to the axis of the range, running in this case from
north to south. Any subsequent pressure acting from one
side—say, from the west— would then be apt to make itself

felt particularly along these lines of weakness, and in the
case of igneous rocks, with the region in a state of greater
or less volcanic activity, it would be along such lines that
the originally deep-seated granite would be squeezed out.

As it burst through and was further ruckled up by the

pressure, the natural result would be for it to throw aside
the .strata, which would thus come to stand vertically, strik-
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ing more or less north and south. (The general direction

of strike throughout the region is about N.N.E. to S.S.W.)
The curious fact that the tributary streams of the big

rivers often flow parallel to the latter for most of their

course, before turning abruptly to enter them, thus sub-

dividing the main ridges, and that this tendency is more
marked as one goes westwards towards the supposed source

of the pressure, seems to me strong evidence in favour of

lines of weakness. Thus the parallel ranges come to be

more and more closely packed, though reduced in altitude,

as one goes westwards
;
a fact, however, partly to be attri-

buted to increased erosion. It is germane to the present
discussion to draw atttention to the tremendous lateral

extent of the Salween-Irrawaddy divide near the sources

of the latter river
; and as the Tibetans say it takes seven

or eight days to cross from river to river, the range is

probably double or treble in this region. Five or six

parallel ranges separate the 'Nmai-hka from the Mali,
and a still greater number the Mali from the Brahmaputra.
It is significant that the great mountain ranges of Central
and Eastern Asia trend east and west, and that the rivers

which break through this gateway to the south begin b}^

flowing eastwards. This is particularly'- true of the Tsangpo
or Brahmaputra, which for hundreds of miles flows due east,

and in a lesser degree of the Yangtze and Salween. The

Tsangpo cuts its way right across the main axis of the

Himalayas, while the other two swing round through the

great gap and flow due south, the Salween maintaining this

course alongside the smaller Mekong, while the Yangtze
presently resumes its journey eastwards. Before doing so,

however, it makes a remarkable loop, not like the usual

S-bend, but more like the letter N upside down, thus
\/\.

Strangely enough, the same whimsical course is followed by
three other rivers in this region : the Yalung, a tributary of

the Yangtze further east; the Oui-chu
,
a tributary of the

Salween in Eastern Tibet
;
and the Ngawchang-hka, a

tributary of the 'Nmai-hka in the south.

Now imagine an uplift, simple or of fan structure, its

long axis trending more or less east and west, subjected to

a gradually increasing pressure from one end, the adjacent

country having been, as alreadj^ pointed out, pulled towards
TRANS. EOT. SOC. EDIN. VOL. XXVII. 3
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the lontr axis as the result of uplift, and therefore strained

in a direction at right angles to that axis. The uplift

uijo-ht then be to some extent compressed and shortened,

and later it might even ruckle slightly ;
but eventually if

the pressure were continued and the mass as a whole did

not move, then, unless the direction in which the pressure

acted was coincident with the axis of uplift, one of two

things must happen : (i) overthrusting of parts of the range,

or (ii) bending at right angles to the axis, to be followed by
its slewing and eventual shearing. Thus, if the pressure

were maintained, we should, in the second case, get structures

like the following, as seen in plan, the arrow showing the

direction in which the pressure is supposed to act. (AB

represents the axis of the original uplift.)

A .:=:

.^.B

(Vli)

In (vii) shearing has taken place, and the broken ends C C
of the axis now overlap. In the last three, the pressure is

acting at an angle to the axis.

Imagine these forces (how produced is immaterial, but

I have previously suggested a shifting eastwards of the

Himalayas to account for the ridging along the border

country) at work on a large scale over a wide extent of

country, and the pressure to continue after the shearing of

the main E.W. uplift (not necessarily a simple syncline) as

illustrated. The force is, let it be remembered, acting in a

direction more or less at rioht angles to the lines of weak-
ness already set up by stress in the adjacent crust, owing
to that uplift. We should then get, in place of the original
lines of weakness, a series of parallel ridges and hollows

(anticlines and synclines) running at right angles to the

long axis of the original uplift, beginning between their

broken ends (C in above diagram), and continuing a longer
or shorter distance to north and south, according to circum-
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stances. There might at the same time be a slewing round
of these secondary ridges while they were being pushed up,
or they might from the very first lie rather obliquely t6 the

primary uplift, owing to the pressure acting obliquely as in

the diagrams (the Himalayas trend not due east, but about

E.S.E.); and they might be pushed up over the broken end
of the primary uplift, thus accounting for that apparent
westward tilt to which I have drawn attention. Suppos-

ing that the irruption area ^ now sagged back, owing to the

pressure being released and the dragging weight of the

anticlines, the eastern half of the broken uplift might be

isolated
; while, owing to the oblique direction in which

the force is acting (from the W.N.W.), the parallel ridges
would lie south rather than north of the gap, and would
remain in contact with the western half of the primary

uplift. These changes are illustrated in the following series

of diagrams, seen in plan.
In (i) we see the effect of continued pressure in the

formation of the ridge CD between the broken ends C C
of the main uplift AB (see diagram (vi) previously). In

(ii) the number of parallel ridges has been increased to

three, and they have been pushed up over the broken ends
of the eastern half of the original uplift AB. In (iii) the

new ridges have sagged back, remaining in contact with the

western half of the uplift, and isolating the eastern half.

Now the result illustrated in
(iii) seems to me very much

the condition of the country under discussion at the present

day, the Himalayas being represented by AC, the parallel
divides (in the limited sense, that is, the Salween-Irrawaddy,
Mekong-Salween, and Mekong-Yangtze divides) by CD,
and the backbone of China, the great divide stretchino-

across the country between the Yangtze and Yellow rivers,

1

By this term I mean the whole country of parallel ridges from the

Brahmaputra in the west to beyond the Yangtze in the east.
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bv CI5. There are, of course, hundreds of complicating

and modifying factors of which no notice has been taken,

and the tangled nature of the mountain ranges with their

endless spurs and dividing valleys has been entirely

ignored. Nevertheless, I believe that, underlying all the

subsidiary details, this fundamental structure can be traced,

and that it is readily recognisable on a good physical map
of Asia.

Part of tlie complicated mountain system in Western

China is, of course, easily accounted for by erosion
;
and the

more irregular the distribution of rainfall, the more tangled
the system. Other irregularities are caused by rivers

cutting their way back and capturing other rivers—thus

the Yangtze, cutting its way westwards, appears to have

captured its present headwaters after the parallel ridges

had begun to be thrown up, and the same might be true

of the Mekong and Salween cutting their way back to the

north. Again, the peculiar courses of the four rivers

already referred to may be due to shearing in two direc-

tions at right angles, as described above—for it is certain

that there have been two sets of uplift acting at right

angles to one another, probably alternating; at present it

seems that the movement from the west is ofoingf on, so

that the parallel divides are increasing in altitude as we go
we.stwards, and the ice retreating from those to the east.

In these rather academic speculations on the geological

history of the country, I have tried to account for the

fact of the retreating monsoon by the theory of rain screens,

and for the formation of the rain screens by supposing a

pressure acting from the west to have pushed up these

parallel divides, thus breaking the continuity of an original

.Sino-Himalayan range, postulated to account for the

common alpine flora from the Himalayas to Western China,
and giving us the present configuration of the region ; so

far as I can see, there is no way of accounting for the

Sino-Hiraalayan flora, except on the supposition of previous
continuit3^
We now come to the all-important question. How far

does the theory account for the actual distribution of

plants throughout the region, their mutual relationships.
the great wealth of flora along the Burma-Yunnan frontier.
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and the directions in which the plant streams have

migrated ? I must confess that my botanical and geo-

graphical knowledge is far from equal to this task
; but,

as already stated, some advance in knowledge may be

made by working with the weapon at my disposal, and

I feel sure that botanists who have gone properly into the

subject will be able to furnish evidence sufficient either to

supplement or to destroy the ideas here put forward. .

The Theory Tested.

The best way to set about the task is to ask what might
be expected to result, so far as the distribution of plants

is concerned, from the above suppositions, namely : (i) a

continuous Sino-Himalayan range stretching eastwards into

China ; (ii) a subsequent breach formed, and a ruckling in

the gap such that the broken halves of the original range

are completely severed, while the western half remains

more or less in communication with the new parallel

ranges at right angles ; (iii) immense erosion finally

separating the parallel ranges from one another, so that

the distribution of species on them is discontinuous. At the

same time new rivers are formed and old ones rejuvenated,

so that, cutting their way back, they are able to capture

rivers belonging to the new system of drainage. A mountain

range of not too great altitude is an ideal route for the

migration of plants, especially above the tree limit. There

is, at least in the earlier days of its uplift, nothing to

prevent a plant furnished with the most elementary

means of seed-dispersal spreading from end to end, as

conditions in the alpine belt at least are likely to be very

uniform throughout the length of the range. Consequently,

there is not much room for variation in the flora on this

account. Even though the rainfall may be considerably

greater on one range than on the next, and on one part

of a range as compared with another part, the atmo-

sphere is often so full of moisture, even when it is not

actually raining, that what with the blankets of cloud

hanging over the vegetation and the dew deposited owing
to radiation from the bare rock, there is little difference

in the alpine flora as the snow-line is approached ; melting
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ice and snow too supply a good deal of the deficit. We
are therefore justified in concluding that if the Himalayas

readied out into China, we should find a closely related

flora occupying its entire length: the differences might

be even less conspicuous than those between the N.W,

Himalayan flora and tliat of Bhotan to-day, as the con-

tinuous uplift of that loftj" range has brought about changes

which in the earl}' days of uplift would not yet have been

effected. There is no reason to suppose that any great

fluctuating movement of plants backwards and forwards

ever takes place ;
on the contrary, all the north temperate

alpine floras at least seem to have invaded their present

homes from certain starting-points and then swept forward

the length of the range as though impelled from behind,

as indeed they often were by the advancing ice cap during
the glacial epoch. Thus it appears that a mountain range
is not occupied by plants in any haphazard fashion from

the surrounding country, but does actually fulfil its apparent
function as a transmitter of plants in one direction.

Now the Himalayas trend about W.N.W. to E.S.E., and

it is probable that they received their present flora from

the N.W. at the time when the northern flora of Europe
was being driven southwards by the ice, for the Himalayan
flora is essentially European and Mediterranean

;
and that,

owing to the prolongation of the Himalayas eastwards,

this flora, once established, would reach China. By the

time the vanguard had travelled as far east as it could go,

so much time would have elapsed that many changes would
have taken place along the length of the range

—the dis-

appearance of some species, the domination of others, and
so on

;
in the meantime perhaps uplift has been going on,

and the rise of snow-clad portions of the range has cut it

up into watertight compartments, so to speak, separated
from each other by icy bulkheads between which the floras

must henceforth develop independently.
Now suppose the Sino-Himalayan range cut clean across

in the manner already described by an uplift at right

angles to its axis, as a result of which deep grooves are sub-

scpiently trenched between the parallel divides by rivers

flowing between. At once the old Sino-Himalayan flora

is divided into two camps, an eastern and a western.
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between which lies a new line of possible migration south-

wards. Eventually the new ridges might become severed

from hotli ends of the original range ; but, to begin with,

this is hardly possible, and the irruption area will be in

communication with at least one. and possibly with both,

ends of the broken range. At the present time there seems

to be no connection between the irruption area {i.e. the

Mekong-Yangtze, Mekong-Salween, and Salween-Irrawaddy

divides)and the broken ends of the supposed Sino-Himalayan

range (represented by the Himalayas in the west and the

Sin-ling and Pe-ling ranges between the Yangtze and

Yellow rivers in the east) ;
but quite apart from the accept-

ance or rejection of the Sino-Himalayan range, it is

evident that there was once some sort of connection

between the Himalayas and at least the westernmost of

the parallel divides. Consider the first ridge thrown up
at right angles to the axis of the Sino-Himalayan range ;

it would maintain connection with the western half of the

broken range, if formed in the manner I have indicated,

and perhaps with the eastern half also. A second ridge

thrust up to the west of the first would have a twofold

efiect. It would, in the first place, be the natural channel

of communication between the Himalayas and the south,

thus taking the place of the first range which in time

would become isolated, being cut off" from hotli ends of the

broken range, and in the second place it would alter the

climate on the latter, and still more the climate further

east. Subsequent ridges pushed up in the west would

tend to emphasise these functions, so that the most

westernly ranges would gradually become the richest in

flora, both on account of being in communication with the

source of supply (the irruption area not having been yet

dissected by rivers) and owing to more favourable climatic

conditions. Thus we see that the flora of the Burma-

Yunnan frontier (Mekong-Salween and Salween-Irrawaddy

divides) would resemble the Himalayan flora more closely

than does the North China flora. ^

^ By the North China flora I mean that of the eastern half of the

old Sino-Himalayan range, the Sin-ling and Pe-ling ranges between the

Yangtze and Yellow rivers. The Himalayan flora is that of the western

half.
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The followincr consideration will show that the flora of

the eastern range will soon lose many of its Hiraalaj^an

characteristics. The first hint of an irruption area break-

ing the continuity of the Sino-Himalayan range and trend-

iniT from north to south would modifv the distribution of

climate along that range east of the break, especially as

regards the monsoon : it might still receive copious rain,

but its seasonable distribution would be different, since the

new ranges would to a large extent deflect the south-west

winds. The result would be a disturbance of the adjust-
ment reached by the eastern flora, with consequent variation

and redistribution till a new adjustment was arrived at,

and the point to which I would draw particular attention

is that, with the irruption area acting as a channel of com-
munication southward.s, two (liferent floras will eventually
travel down it from the severed ends of the Sino-Himalayan
range, and, at least in the early stages, before deep dividing

grooves have been cut between the dividing ridges, come
into contact. The result would be. not onlv a new flora,

richer than either of its component streams, but a new

impetus to variation, partly owing to this mixing of types
and partly owing to the greater range of climate encountered

during a journey southwards from a continental towards
a maritime region

—a range still further increased by the

retreat of the ice from the easternmost divide, as explained
at the beginning of this paper.

Finally, with regard to the parallel ridges themselves, the
flora of the most easternly (the Mekong-Yangtze divide ^)

would bear less resemblance to the Himalayan flora than
does that of the most westernly (the Salween-Irrawaddy

^

divide), for the reasons stated above; the increased pre-

cipitation falling on the western rain screen as a result of

the new uplift seems to have given rise to the Irrawaddy,
thus draining the lake region and leaving behind the

plain of Hkamti.
I have already remarked that the Himalayan flora

probably travelled south owing to the fact that the last

formed of the parallel ridges was always in more or less

' Tliere are numerous north-and-south-trending ranges east of the
langtze and west of the Irrawaddy, but we are not concerned with
these just now.
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direct communication with the Himalayas and is probably

only separated from it to-day by the Brahmaputra valley.

The eastern divides must soon have severed their connec-

tion with the western half of the Sino-Himalayan range

(though, as we have seen, the floras of the Mekong-Yangtze
and Mekong-Salween divides are practically identical in

the north) and were probably never in contact with the

eastern half
;

for at their northern extremities all the

parallel divides curve round towards the west. Some other

cause must therefore be sought to account for the supposed

movement of the eastern flora southwards. It seems

probable that the real cause in this case was the advance

of the ice during the glacial epoch, driving the flora south-

wards and westwards, by which means not only were the

two separated Sino-Himalayan floras brought once more

into contact under new conditions, but apparently yet

another disturbins: element added to further enrich the

growing flora of the parallel ridges.

Baber, Johnstone, Wilson, and others have pointed out

the widespread glacial phenomena in Western China, and

Wilson ^ shows that the Chinese flora, the richest temperate
flora in the world, is more closely related to that of the

east coast of the United States than to that of the Eurasian

Continent. Thus it is evident that in China there has

actually been a movement of the flora westwards, and I

think it extremely probable that some portion of this

extra-continental flora reached the parallel divides, and,

mingling with the two halves of the old Sino-Himalayan

flora, travelled southwards, giving us the richest alpine and

mountain flora within the richest temperate flora in the

world, along the Burma-Yunnan frontier. For example,

Juglans and Magnolia, two typical genera of the Eastern

United States, are also common on the parallel divides.

Let us now examine a single genus of plants and see

how far its distribution is accounted for on our theory—
namely, an original Sino-Himalayan range stretching

across uninterrupted to China, its continuity subsequently
broken by the pushing up of the parallel divides, thus

dividing the region into three great plant areas show-

1 A Naturalist in Western China, by Ernest Wilson (London,

Methuen).
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iiii'' more or less close relationship: namely, a western,

an eastern, and a southern, to be called respectively the

Himalayan, the North China, and the Burma-Yunnan
floras. For this purpose we will take the genus Primula,

as, Primula-hunting having become a cult, a very large
number of species are known and the genus has been the

subject of classical work. It is an Eurasian genus, and only
one species in either hemisphere extends south of the

E(juator. Friimda is divided into a number of sections

based chiefly on similarity of habit and foliage, shape and

method of dehi.scence of the capsule, tj^pe of flower,

inflorescence, and so on.

Taking Professor Balfour's classification, and looking at

the three plant areas we have mapped out as the result of

breaking the Sino-Himalayan range, we ought to find, if

the genus Primula tj'pically represents the case :
—

(i) A Himalayan Primula area with endemic species,

(ii) a North China Primula area with endemic species, and

(iii) a Burma-Yunnan Primula area richer than either of

the others in endemic species, but related to both. Area (i)

sliould difl"er widely from area (ii)
—more so than it differs

from (iii), the far ends especiallj- being in contrast while

the two ends at the break might not difter so widelj' ;
but

area (iii) should show obvious connecting links with both

(i) and (ii), having derived elements from both, especially
in the north, in the region of the break, though there is

always the possibility of such links being completely wiped
out in such a vortex of change, with two or three different

floras crowding through this narrow gap.
Now what do we actually find to be the case ?

To begin with, Bhotan and Sikkim together form a xQvy
rich Primula area—the richest known till the exploration
of Yunnan was begun by the French Catholic priests
and carried on so successfully by Forrest

;
the eastern end

of the Himalayas may be regarded as area (i), which, as

Sir George Watt points out, grows poorer (in Primulas)
towards the north-west, while the types attain their fullest

development towards the south-east, that is to saj-, in area

(iii). Area
(ii) comprises Eastern Szechwan, and extends

northwards into Kansu and eastwards through Shensi,
where the Sin-ling range is well defined. Its western
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boundary is not very distinct, but may perhaps be found

somewhere up in the Koko-Nor district, where the Sin-ling

range emerges from the tangle of mountains at the northern

edge of the Tibetan plateau. It may be considered as

extending to the coast (actuall}" the great plains of the

Yellow river and the Yangtze intervene), keeping north of

the Yangtze, and though not a rich Primula area its flora

is in other respects equal to that of any other region of

China. The Burma-Yunnan area comprises for our purpose
the three great parallel divides between the Eastern Irra-

Avaddy (or 'Nmai-hka) and the Yangtze ;
but a good deal of

country to the east, including a large part of the provinces
of Szechwan and Yunnan, must be included in any compre-
hensive survey of the region. Though the mountains to

the west of the 'Nmai-hka belong to the same o-reat svstem

of parallel divides, they, on the other hand, evidently do not

belong to this plant area, as I shall endeavour to show later.

In the followino- table the Primula sections are arranged

according to their distribution amongst the three areas

named, omitting those from the Tatsienlu area (Western

Szechwan), which, as already pointed out, belongs strictl}^

speaking to, or rather is a direct continuation of, the Burma-
Yunnan area. Numbers in brackets refer to the number
of species in the section. It is almost superfluous to remark

that additions and corrections innumerable, some of which

may easily be fatal to these arguments, will probably have

been made in the classification before this paper is finished

—some of my own Primula finds of 1913-1914 are neces-

sarily excluded
;
but as far as possible I have followed

Professor Balfour's classification. For the Chinese Primulas

this was comparatively easy, as I have before me Professor

Balfour's paper read before the Primula Conference of 1913.

Without the knowledge which it contained, and the inspira-

tion it gave, I take this opportunity of saying my paper
would never have been written. But for the Indian

Primulas it is less easy, as I am not altogether certain of

his classification and may have to some extent confused it

with the earlier classification of Sir George Watt, to which

I must also acknowledge my indebtedness. However, I

have done the best I can to be consistent.
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yorth China.

Obconico-Listeri (1).

Mollis (2)."

Malvacea '1).

Petiolaris (1)

Soldanelloides (2).

Candelabra (1)

Deuticulata (1)

Nivalis (1).'

Auganthus (1).

MaxiiiKJwiczii (2).

Filchiierae (1).

Auriculata (4).
Souliei (2).

Fai'inoi^a (2).

Macrocarpa (1).
Sertiilum (2).

Totals. ^ 16, sp. 25.

Burma- Yuiman.

Obconico-Listeri (1).
Cortusoides (2).

Mollis (1).

Geranioides (2).
Malvacea (4).

Chartacca (1).
Davidi (1).

SonchifoJia (3 ?).

Carolinella (3).
Petiolaris (2).

Malacoides (2).

Sittt'ruticosa (9).

Muscarioides (5).

Soldanelloides (3).

Dryadifolia(2?).
Candulaljra (9).

Amelhystina (3).

Sphaerocephala (2).

Denticulata (3).
Glacialis (3).

Toni:olensis (1).

Sikkimensis (8).

Nivalis (6).

Omphalogramraa (4).

Bella (1).

^linutissima (1).

Yunnanensis (5).

Himalaya.

Obconico-Listeri (1).

Mollis (1)."'

Geranioides (2),

(Allied P." Wbitei.)

Petiolaris (13 ?).

Suft'ruticosa (2).

^Iiiscarioides (1).

Soldanelloides (5).

Candelabra (3).

Ametliystina (1).

Sphaerocephala (6 ?).

Denticulata (1).

Sikkimensis (3).

Nivalis (3).

Oniplialogramrna (1).

Bella (1).

Minutissima (4).

Yunnanensis (4 ?).

Farinosa (7 ?).

[Pycnoloba (1 Tat- Verticillata (1).

sienlu)].

S 2
?! -Zi, sp. 8/. ;^ 19, sp. 60.

A study of the above table brings out the following

interesting points. In the first place, the irruption area is

by far the richest, both in sectional and specific variety.
If we extend the area eastwards to Tatsienlu, where the
main ranges still trend north and south parallel to our

divides, we must increase the number of species to a
hundred

; but in order to emphasise the points this table

brings out, I have confined the Burma-Yunnan area to the
divides already described.

In the second place, the Burraa-Yunnan area contains
elements from both the other areas, no less than seven
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sections being represented in all three areas; it is note-

worthy that only one section (Malvacea) has representatives
in the North China and Burma-Yunnan areas, but not in

the Himalayas; and only one section (Farinosa) has repre-
sentatives in the North China and Himalayan areas,

missing the Burma-Yunnan area. But the section Farinosa

is as much American as Himalayan, and may have reached

Asia via the Aleutian Islands or by whatever route the

American flora travelled west—thouo-h I think it more

likely that both floras were derived from a common source,

and radiated from the far north, than that an actual

emigration took place.

Thus we see that seven widely distributed sections have

representative species in all three areas, while most of the

others which occur in the Himalayas spread south into the

Burma-Yunnan area, and are represented there by a larger
number of species than in the Himalayas.^ This is the

case with six out of eight sections confined to these two

regions, but the increase of species is conspicuous in no less

than nine sections, including those with forms in North
China as well. In two groups confined to the Himalayan
and Burma-Yunnan areas (Minutissima and Sphaeroce-

phala) and in one common to all three areas (Soldanelloides)

there is a decrease in passing from the Himalayan to the

Burma-Yunnan area. Finally, two Himalayan sections

(Farinosa and Verticillata) have no representatives in the

Burma-Yunnan area. The former is, as already remarked,
as much American as Asiatic, and had probably spread
over Asia long before the break in the Sino-Himalayan
range was formed

;
there is no a "priori reason why it

should have travelled south with other forms, thouefh it

may have done so and since disappeared, or forms of this

section may yet come to light in the South. The latter is

a N.W. Himalayan type developed in Afghanistan and

Abyssinia. These exceptions, if they are exceptions, may
all need correction as the exploration of Yunnan and

1 Sir George Watt, of course, more than hints at the same conchision

when he says :

" The forms that spread eastwards from Sikkim to

Assam, Burma, and Manipur are seen to belong to an assemblage that

attains its greatest development in China, more especially in the
mountains of the province of Yunnan "

(Observations on Indian

Primulas).
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the Banna frontier is continued
; for while it seems pro-

bable that the Himalayas (except perhaps Bhotan) will

not yield many new Primulas, there are probably a large

number still to be found in the Burma-Yunnan area, the

difficulties in the exploration of which can hardly be

exaffirerated.

The richness of the Burma-Yunnan area is shown as

much by the fact that it has nine sections confined to it

as by the increase of Himalayan forms there, while the

isolation of the North China area is shown by the fact that,

in spite of its comparative poverty in Primulas, it also has

seven sections confined to it, several of which are unique
in the crenus. This is an argument in favour of the belief

that the North China area has not been recently in com-

munication with the Burma-Yunnan area, or at least not

as recently as has the Himala\'an area, which it seems

possible to me may still be in some sort of communication

with it.

A consideration of these facts seems to show then that,

so far as the broad distribution of the genus is concerned,

they fit in with the theory of a Sino-Himalayan range
which has been breached, the eastern end being: isolated

and the western end remaining; more or less in communica-

tion with the south, at least till a much later date, via a

series of curved ranges, wherein, partly owing to its sources

of supply and partly owing to physical conditions, changes
of climate, soil, and so on, a new and richer Primula area

has come into existence, still further augmented by the

influx of eastern forms driven backwards and southwards

by the ice. Mr. Farrer saj^s that crosses between Primulas

occur most frequently, if not exclusively, between extreme

species of the same section—in other words, between species
of different subsections within the limits of a sinMe section.

For example, in the section Candelabra, which forms two

colour-groups, we might expect one of the yellow group to

cross with one of the purple group, but not a purple with
a purple or a yellow with a yellow.
Now at a time when the flora of the earth was more

uniform than it is at present
—

say, in early Tertiary times—
the flora of such a continuous range as the Sino-Himalayan
would show no very great variation, and Primula itself
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might show variation only to the extent of subsectional

value, and that only towards the extreme ends of the range.

Consequently with the coming of the break, and the sub-

sequent driving in towards the common centre of the

eastern and western floras, by the means indicated, these

varieties might be brought together at the break, and,

travelling southwards in company, give rise to a host of

new forms.

It need scarcely be said, however, that if the Sino-

Himalayan range theory is to account for the broad
distribution of the Primulas in this part of Asia, it must
also to a large extent account for (i) any peculiarities of

distribution in the genus, both in Asia and elsewhere, .since

these three areas now constitute the great Primula area of

the world, accounting for about 80 per cent, of known
Primulas

; (ii) for the distribution of other alpines in this

region ;
and (iii) for the distribution of plants in the valleys

as well as on the ridges, and for the limits of meeting
floras, e.g., the Chinese and monsoon (Indo-Malayan).
To take first the detailed distribution of one or two

sections which call for remark. The range of § Candelabra
is as follows. Two yellow-flowered species occur in the

Himalayas, and the section then expands as usual along
the Burma-Yunnan area, where we find three yellow-
flowered species (a fourth is known from Tatsienlu) and a
new colour group (purple) with five species; the group
extends westwards into Burma, where P. helodoxa, Balf. f.,

and P. Beesiana, G. Forrest, are found, and southwards
into Java, where a single yellow-flowered species is found.

Now going east across the irruption area we find one

purple-flowered species in Eastern Szechwan—but this

may belong to the Burma-Yunnan area—and two purple-
flowered species from the Far East, one Japanese and one
Formosan. Here it appears that the purple-flowered

species of the east and the yellow-flowered species of the

west have met in the irruption area and travelled south
in company, giving a fresh impetus to development in the
section.

It may be pointed out here that nearly all the Burmese
Primulas known are really Yunnan Primulas. I myself
found more than a dozen species on the western slopes
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of the Sahveen divide in 1914, and tliese include P. obconica,

Hance. /'. lieesiana, G. Forrest, P. helodoxa, Balf. f.,

/-*. hrllii, Francli. (I believe), P. soncJiifolia, Franch., and

perhaps two more of the § Sonchifolia, one of § Omphalo-

i^rainnia, and at least three new species not yet assigned to

their proper sections, besides others. Yet I believe very
few Primulas (''//.,

P. Listeri, King) have been found in

Western Burma, though the mountains on the Burma-

Assam frontier are quite high enough for them
;
while I

venture to prophesy that, high as are the ranges which

separate the 'Nmai-hka from the Mali-hka, very few

Primulas will be found there when those unknown

mountains, so well seen from Laza, come to be explored.

For the same reasons, stated below, I believe that few

Primulas will be found on the high mountains which,

curving round from Assam north-eastwards, form the

northern boundary of Burma, as far as the point where

the 'Nmai-hka cuts through. West of the 'Nmai-hka the

flora is entirely Indo-Malayau and monsoon. Screw-pines,
rattans and other palms, tree ferns, and a great variety of

Ficus trees, epiphytic orchids, climbing Aroids, etc., grow
there in profusion. Crossing the divide (SOOO feet) between

the 'Nmai-lika and the Mali-hka in latitude 27°, not only
did I see no sign of any Primulas on any of these parallel

ranges, but no sign of anything other than endless monsoon-

forest; yet many species of Primula grow below 8000 feet,

amongst an assemblage of alpines or subalpines, under very
similar conditions of climate, in the Hpimaw Hills.

P. Fovhesii, Franch., is recorded from the Shan States,

Burma, but Professor Balfour remarks that he doubts the

identification. There would, however, be nothing remark-

able in its appearance on the eastern frontier, as regards
distribution

;
but when Mr. W. G. Craib remarks ^ of

P. obconica, Hance, recently said to have been found in

Upper Burma (probably the same plant that I came across),
" This is the first record of its occurrence in India," he must
be interpreted as referring to a corner of Further India,

For the purposes of distribution, Burma east of the 'Nmai-
hka is part of the Yunnan area, while the Assam-Burma
frontier is linked up with the Himalayas.

' Journ. Roy. Hort. Soc, xxxix (1913), p. 186.
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I have already referred to the expansion of the Himalayan
Primulas as the Burma-Yunnan area is reached ;

in no

sections is this more prominent than in sections SufFruti-

cosa, Muscarioides, Sikkimensis, and Omphalogramma, none

of which have representatives in the North China area
;
but

it is equally conspicuous in the sections Candelabra and

Nivalis, each of which has a single representative in North

China. The two last named are widely distributed—the

Nivalis section is universal through P. nivalis, Pallas,

itself ; however, the first four named seem to have origi-

nated in the Himalayas and thriven in the Yunnan area
;

at least they are found nowhere else. One section, Auri-

culata, confined to North China so far as the three areas

under discussion are concerned, is well represented outside

China, and suggests in its distribution that the North

China area may have been peopled from North Central

Asia as well as from the Himalayas, driven thither south-

wards by the ice. But § Auriculata is nearly related to

§ Farinosa, a typical American section with representatives
also in Japan, so that we have here in these two sections

evidence for that westward movement of the flora from

America, via Japan, already referred to
;
or possibly Auri-

culata came from Europe. Anyone who has followed the

argument so far will now see why it is that the Himalayan
flora is richly represented in Yunnan, but poorly in Western

Burma and North China. As Sir George Watt remarks,

the forms abundant in Sikkim and Bhotan attain their

greatest development in Yunnan
;
but evidently not across

Assam and Burma from the west, as might seem the most

natural route considering the trend of the Himalayas, a

prolongation of which in the same direction would cross

the richest Primula area in Yunnan. On the contrary, the

alpine flora of N.E. Burma which penetrates southwards

to within a degree or two of the Tropics has travelled right
round in a vast semicircle from the east end of the

Himalayas via the mountains north of the Irrawaddy
sources, and may possibly still be in communication with

the supply. I think there can be no doubt on this point

kfrom

what I have said on the flora of the parallel divides,

evidently derived from a common source, and from the

fact that near Hpimaw (lat. 26° N.E. frontier), on the—
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Salween-Irrawaddy divide, as previously stated, I found not

only Primulas but Rhododendrons, species of Polygonum,

Orchis, T/ialictritm, Androsace, and other plants, identical

with those found at Doker-la on the Mekong-Salween divide,

latitude 28", besides Meconopsis, Saxifraga, Pedicidaris,

CVemanthodium, Allium, and other typical genera of plants.

On this view, such Primulas and alpines as have already

been found on the Assam-Burma frontier, and such as may
yet be found on the mountains of Far Northern Burma—
and I think that the Primulas, at least, west of the 'Nmai

will not be numerous—are mere outliers, stranded and

isolated, having no connection with the source of supply
and failing to find their feet under conditions of climate

which are not typically alpine, using that term in a re-

stricted sense. In the same way, the comparative poverty
of the eastern end of the original Sino-Himalayan range

may be ascribed to the fact that, in spite of the two floras

which have swept across it, one from the west and one from

the east, it is nevertheless a blind alley, isolated from the

present main line of migration of the Primulas. Personally
1 have never seen a finer alpine hunting-ground than the

limestone mountains of Kansu and Shensi, on the great
backbone of China

; unfortunately I climbed there in the

depth of winter when everything was under many feet of

snow. However, it does not seem to be rich in Primulas,

and the flora is more Chinese than Himalayan, and has

probably derived much of its flora from America, which is

poor in Primulas. The fact that the great plain of Northern

Burma must have been a big lake previous to any great

ridging of the Burma-Yunnan frontier took place (for the

lake bottom itself is now included in the s^'stem of parallel

ranges), and therefore previous to the breaching of the Sino-

Himalayan range, is sufficient proof that there could have
been no communication directly across the Burmese hinter-

land south of the Irrawaddy headwaters.

But if these arguments hold good, and if there is to this

day some line of communication between the Himalayas and
the westernmost of the parallel divides (i.e. the Salween-

Irrawaddy divide) which has not been completely severed,
as the divides seem to have been from each other, there

must be some remnants of this range, which is nothing less
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than a remnant of the old Sino-Himalayan range between
the Himalayas and Kansu, especially as the Salween flows

eastwards to begin with, parallel to the Brahmaputra or

Tsangpo. Undoubtedly such a communication range does

exist. It has recently been shown that the Brahmaputra
cuts across the main axis of the Himalayas, and a

tremendous peak in the N.E. corner of Assam has been
identified as situated on the axis. This is what I should

have expected, and I will go further and say that there

exists a great range of mountains to the south of the

Salween sources, reaching from near the Brahmaputra
(which has cut across it) on the west, to the sources of the

Irrawaddy (Taron) on the east, where it joins on to, or

rather becomes, the Irrawaddy-Salween divide, and that

that range, the real Sino-Himalayan range, the westernmost

peak of which is the snowy giant referred to above, is the

home of the Primula and the Meconopsis, the link between
the Himalayas and Yunnan.

North of this range the Salween sources themselves pro-

bably rise in very dry country, but the southern slopes at

least of the range will receive a copious rainfall,not inferior to

that of the Salween-Irrawaddy divide itself, and should have
an ideal climate for the development of a rich alpine flora.

It may be remarked here that the high peak east of the

Brahmaputra on the main axis of the Himalayas is well

north of the general trend of that range from W.N.W. to

E.S.E. : reference to fig. (vii) on p. 84, and to fig. (iii) on

p. 35 suggests the reason for this, and is evidence in favour

of that theory.

Finally, we have to consider the valley floras, and the

meeting of monsoon (Indo-Malayan) and Chinese floras on

that vast meeting-ground, as I have attempted to delineate

it, the Burma-Yunnan frontier.

I have already mentioned that the Mekong-Salween
divide must be considered in two parts, separated by the

snow massif of Ka'-gur-pw. North of that uplift the flora

of the divide is similar to that of the Mekong-Yangtze
divide to the east

;
south of it, to the flora of the Salween-

Irrawaddy divide to the west. The inference, therefore, is

that the divide has been peopled partly from the north and

partly from the south (i.e. the Indo-Malayan region), though.
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the similarity of the Mekong- Sal ween and Salween-Irra-

waddy Horas also extends to the alpine flora, of course

derived from the north. In the valleys we find the same

thinij. As far north as latitude 28", where these rivers,

breakintr throuirh from Tibet, flow in narrow arid trenches,

cut oti" from the rain-bearing winds by the western ranges,

and still further desiccated by the indraught of hot air

rushinf throutjh them, we find at least indications of an

Indo-Malayan flora which has spread up from the south.

In the Salween valley this is obvious enough, as there are

palms, giant bamboos, Asplenium Nidus, Linn., and other

ferns, Aroids, orchids, and other typical Burmese (monsoon)

plants : in the case of the narrow Mekong valley, however,

it is only in the shaded gullies that these monsoon plants

have a chance of establishing themselves, and there we find

Mnsa, Asclepiadaceae, ferns, Citrus, and other Burmese

plants. The flora of the Yangtze valley is much more

Chinese. Before the parallel divides had reached any great

height, or before the Sino-Himalayan range had been

breached, when the Burmese hinterland was a big lake,

and the monsoon extended eastwards along the southern

slope of the Sino-Himalayan range, all this country would
be covered with monsoon forest, and what now remains is

evidently the remnant after the advance of the Himalayan
and Chinese floras consequent on the rise of the mountains

and cuttiniT ofl" of the monsoon rainfall.
ti

SuTnmary.

I have shown that the distribution of floras on the

Mekong-Yangtze and Mekong-Salween divides is in accord-

ance with the theory that the parallel divides have been

pushed up one by one from the west, the first to appear

being the easternmost; also that these two divides and
the Salween-Irrawaddy divide derived their floras from
a common source which was probably in the west, as shown

by the number of Himalayan Primula sections found on
them. It could not, however, be overlooked that tlie

similarity of flora extended well into China, and for this

reason I suggested an old Sino-Himalayan range of which
two broken portions now remain, separated by a great gap ;

also that the advance of the ice in Western China had driven
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the western,with perhaps some admixture of North American,
forms westwards towards this gap, through which it liad

flowed southwards in company with the Himalayan flora;

and to this minoflino- of the floras, together with a gfood.

climate, warmth, and rainfall, I chiefly ascribe the great
wealth of flora along the Burma-Yunnan frontier and the

rejuvenescence of Primula life there. There is every reason

to believe that the line of Primula miorration was not across

Burma to Yunnan, but across S.E. Tibet, and it is on this

foundation-stone that I have built. Finally, I have suggested
that there is a remnant of the Sino-Himalayan range, now
severed by erosion from the Himalayas, left in the gap, and

that its flora will prove a real link between those of the

Himalayas and Western China. This remnant, which it is

my greatest ambition to explore, I place to the south of the

Salween sources in an unknown part of Tibet.

The foregoing is a rough working hj^pothesis to account for

such facts as have impressed themselves upon me
;
but it is

only with the object of furthering the investigation, in how-

ever small a degree, that I have ventured to put such im-

perfect notes in writing. Certainly the first criticism of every
botanist will be something like this :

"
Yes, but we would

like you to cite the distribution of, say, one hundred plants
and show how that distribution agrees with the theory

"
;
or

perhaps :

" Can you cite a reasonable number of Himalayan

plants and show that they are found on the parallel divides,

and a reasonable number which are found in your North

China area, left behind by the ice—for all would not have

been driven back by the ice—and a reasonable number of

American species also driven on to the parallel divides ?

For without this last, what proof is there that the eastern

flora has ever driven back into the gap, by which means

alone could it have travelled southwards ? And if the two,

eastern and western, floras did not travel southwards in

company, does not the whole theory fail ?
"

These seem obvious criticisms, and I must confess to

being unable to cite individual plants which will prove
or disprove the theory for the present. But at least I

believe the arguments to be not illogical, while they indicate

in which direction further research on the problem of the

Sino-Himalayan flora is likely to be profitable.
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Notes on the Flora of the Orkney Isles.

By Arthur Bennett, A.L.S.

(Read 9th December 1915.)

Mr. Majjnus Spence's Flora Orcadensis has brought

together the numerous papers on this interesting group,

lying as they do between the Shetlands and the mainland

oi Scotland. A glance through this Flora suggests the

following notes :

The number of species listed for the Orkneys seems to

hold a middle place between those for Shetland and

Caithness. The Orkneys have about 84 species not found

in Shetland, and 27 not found in Caithness ;
while Shetland

has 40, and Caithness 118 not found in Orkney.

Compared by area, Orkney has 510 square miles, Shet-

land 325, and Caithness 712.

I have appended a star to plants not included in Mr.

Spence's list, but there are several species given in the old

lists that cannot be accepted unless refound, while others

are obvious errors.

Ranunculus bulbosus, Linn, is a rare species in Orkney,
but other stations are given by Col. Johnston in the

Scottish Annals.

R. arvensis, Linn.—Given for Orkney in Top. Botany,

15 (1883).

A curious absentee is Trollius europaeus, Linn., which

occurs both in Caithness and Shetland.

*Fumaria confu.sa, Jord.—Locally frequent in cornfields

above the N.W. end of Loch Stennis, Mainland. 16th July
1900. Rev. E. S. Marshall sp. named by Mr. Pugsley.

*F. Bastardi, Bor.—Mainland. E. S. Marshall, No. 2415.

Pugsley, Supp. Journ. Bot., 1913.

*F. capreolata, Linn., var. Babingfonii, Pugsley.
—

Birsay, Trail, 1888. " Nearer speciosa than pallidijiora,"

Pugslev, I.e.

F. purpurea, Pugsley.
—Cornfields above Loch Stennis,

Mainland. E. S. Marshall, 1900.

*/'. densijiora, DC. — Mainland. Trail in Scottish

Naturalist, 1889, 112.

Subiihtria nquafim. Linn., and Viola ranina, Linn., are
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bofcli unrecorded
; they occur in Shetland !, Caithness !,

and O. Hebrides !.

* Viola derelicta, Jord.—Orkney, Stroniness. Marshall,

Suppl. Journ. Bot., 1909, p. 21.

Arenaria trinervia, Linn.—A remarkable absentee.
*Ononis repens, Linn.—Mainland. Trail, 1888.

Hyjiericuni j^ulchrum, Linn., var. decumbens, Rostrup.—Stromness and Sandwick. E. S. Marshall, 1900.

Lupinus nootkatensis, Donn. — Heath, Feavel, Sand-

wick, 1883. Trail.
"
Escaped from a cottage garden

more than twenty years ago." Found on "
brecks," i.e.

heath with top spit pared off. H. H. Johnston in Bot.

Exch. Club Rep. for 1886, p. 146 (1887).

Trifolium hyhridum, Linn.—Sandy island. A Somer-

villecat., 1898.^

T. agrariumn, Linn.—Mainland. H. H. Johnston, 1912.

Vicia sepium, Linn., var. montana, Koch.—The authority
for this is Babington, Man., ed. i, 80, 1843. "

V. angusti-

folia, Koch (1840)= V. tnontana, Froelich in litt."

Alchemilla alpina, Linn.—Not found
;

in Caithness !,

O. Hebrides !,
and Shetland !.

A. alpestris, Schmidt.—Sandy island. Somerville cat.,

1898.

A. pratensis, Schmidt.—Salmon in Journ. Bot., 1914, 289.
*Potentilla procuiiibens, Sibth.—Mainland, 1888. Trail !.

^Oeum intermedium, Ehrh.—Gillies herb. Watson, Top.

Bot., 1883, 130.

Callitriche polymorpha, Lonnr.—Mr. Spence tells me
he is afraid " he made a too hasty decision respect-

ino; this."

The record of Sison Amomum is a mistake. Col. Johnston

writes: "The plant is Levisticum officinale, Koch. This

may have been introduced by being used in veterinary

practice."

Epilohium ligidatum, Baker.—Mainland. Trail!, 1888.

E. hirsutum, Linn.—Mainland. Trail, 1888.

*Hieraciuin sarcophyllum, Stenstr., var. expallidiforme,

Dahlst.—Orkney. Trail in Ann. Scot. Nat. Hist., 1906, 97.

*H. Ovarium, Lindeb.—Orkney. Trail, I.e.

*H. anglicum, Fr., var. cerinthiforme, Backh.—Orkney,
Trail I.e.

'
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H. atrictum, Fr.—Hobbister rocks, Orphir. Syme.
Sedum acre, Linn. — S. Ronaldshay. Sandy island.

A. Somerville cat, 1898.

PlmpinrUa SaxifviKja, Linn.—Picaquoy, 1841). R. Heddle

herb. t. Johnston. Heathy hillside, 820 ft. alt. Hoy, 1912.

H. H. Johnston.

Cirsium arvense, Scop., var. horriduTn, Koch.—Above

Free Church Manse at Orphir. Syme in Bot. Exch. Club

Rep. 1872-4, 27.

Cardiius arvensis, Robs., var. setosws = Cirsiuin setosuTn,

M. Bieb.—Birsay, Orkney. Trail sp., August 1888.

*Arcflitm minu!^, Bernli.—-Sandy island. A. Somerville

cat., 1898.

Campanida rotandipjlia, Linn.—This is the only county
it is not recorded for in the British Isles.

Aretostaphylos alpina, Spreng.
—

Hoy. Fortescue, Exch.

Club Rep. for 1882, 75 (1884).

Pyrola rotundifolia, Linn.—-Rousay. Miss G. Gold,

18G9. Ann. Scot. Nat. Hist., 1904, 252.

Primula scot lea, Hook.—Introduced to N. Ronaldshay

by Dr Trail. Fortescue in Scot. Nat., 1881-2, 375.
*
Euphrasia latifolia, Pursh.—Orkney. Mar.shall, 1901.

*E. nemorosa, Mart.—Moul Head, Deerness, 1884. W. I.

Fortescue sp.

*Rhinanthus rusticulus, Druce.—-South side of Loch

Stennis, Mainland. Shoolbred and Williams. Marshall,

Journ. Bot., 1908, 295.

HcropJiidaria nodosa, Linn.—Remote glen in Hoy, June

19 L4. Col. Johnston in litt.

*Atriplex liitoralis, Linn.—-Mainland, Orkney. Trail,

1888!.

*Rumex conspersus, Hartra. {R. domesticus x obtusi-

foUus).
—Given for Orkney by Syme in Top. Bot., 358.

The Orkney specimens I have seen of R. obtusifolius,

Linn., fall under R. Friesii, Gren. et Godr.

R. pratensis, M. et K.—Swanbister and Gear, Orphir.

Syme.
I have seen no Orkney specimen of the Shetland x R.

propinqnns, J. E. Aresch. = 7^. domesticus xcri-spus. It

occurs on Fair Isle, between the Orkneys and Shetland.

Straker
sp.
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R. crispus, Linn, var. granidatus.— Swanbister, 1873.

Syme sp.

*Betula ghUinosa, Fr.—Orkney. Syme in Top. Bot., 372.

*Pi7iu8 sylvestris, Linn.—Orkney in post-glacial deposits.
Niven in Rep. Brit. Assoc, 1901, 840.

The record of Geratophyllum demerswm, for Loch of

Ayre, Kirbister, is an error of Heddle's, his plant being
Utricularia vulgaris, as shown by the specimen in Col.

Johnston's herbarium. U. vulgaris was recorded in Top.

Bot., ed. i., 1874, 319, by Boswell.
*
Potamogeton interruptus, Kit.—Loch of Stennis, 1888.

Trail sp., and E. F. Linton sp.

P. pectinatus, Linn.—Kirbister Loch. Syme sp., 1888.

P. marinus, Linn. — P. filiforinis, Nolte !.
—Loch of

Birsay and Burn of Hundland. Syme sp. Swanbister,
1852. E. F. Bennett sp.

P. jmsillus, Linn.—Loch of Kirbister, Orphir, 1878.

W. I. Fortescue sp.

P. Iteterophyllus, Schreb.—Loch of Harray, Orkney,
1852. W. I. Fortescue sp. A form of the species closely

simulating twenty-one American specimens. Peduncles

6 inches long, upper floating leaves 1 inch x f inch.

P. lucens, Linn.—Muckle Water, Rousay, 1890. W. I.

Fortescue sp. A large-leaved form simulating P. longi-

folius, Gay, but wanting the strict even-sided leaves of that

plant and the dark colour. Leaves up to 10-11 inches

by 1^ inches wide, acute-acuminate, with wavy margins.
The only specimens I have seen to approach it are from

Siberia. Dr. Augustinowicz.
*Zannichellia palustris, Linn.—Kirbister Loch, 1850-

Syme.
Juncus bigluviis, Linn, p. 78.—Must be an error

;
no

authority given, and I can find no record.

J. trigluinis, Linn.—This appears to be an addition to

the Flora. It occurs in Shetland !, but not in the O. Hebrides.

J. compressus, Jacq.
—Neill's record of this would have

little weight. Syme knew the plant, yet said he had only
seen it in Watson's station in Surrey. J. compressus is

rare in Scotland. Dumfries, Kirkcudbright, Edinburgh, and
Dumbarton are the only counties from which I have seen it.

Luzula pilosa, Willd.—" Not reported for many years,"
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p. 79. It seems strange that so common a species has

been overlooked. Still both in Shetland and Caithness.

L. sylrntica seems to be the commoner species.

Oirex Ihuo-sa, Linn., p. 84.—Another new record for the

Isles in the Flora.

Carex Oederi, var. oedtjcdrjxi, And.—3Iarsh near N. Dam,

Hoy, 1886. Stony loch shore, Loch of Kirbister, 1913.

H. H. John.ston.

*Koeleria cristata, Linn., sub-.sq. hritannica, Dom.—
Orkneys. E. S. Marshall, Ann. Scot. Nat. Hist., 1906, 32.

Fe.sfuca bromoides, Linn.—Shell sand and shingle in Bay
of Skail, Mainland, 1913. H. H. Johnston.

Luxtrea dilatafd, Presl., var. coUliui, Moore.—Trail in

Ann. Scot. Nat. Hist., 1907, 229.

Equisetum palu>itre, Linn. var. nudum, Newn.—Trail,

I.e., 230.

*Isoetes lacustris, Linn.—Hill lake, Peerie Water, Rousay,
1901, A. Somerville sp. Reported but not accepted by
Mr. Spence.

Ophioglossuin vidgatum, Linn., var. ainhiguuin, Coss.

et Germ.—This was discovered by Mr. W. I. Fortescue,

2nd August 1878, on the west end of the Calf of Flotta.

Black Craig, Stromness. Miss P. Deuche in Exch. Club

Rep., 1877-8, 20 (1879). Veness, Swanbister. Syme.
*Chara fragdis, Desv., var. capdlacea, Coss. et Germ.—

Rotten Loch, Brims, Waas, Hoy. Col. Johnston in Trans.

Edin. Bot. Soc, xxvi, 22(5(1894).

*Chara a.spera, Willd., var. desmacanflia, H. et J. Groves.
—Orknev. Ann. Scot. Nat. Hist., 1907, 230.

C. Ixilfirn, Fr.—Tiiis was found bv Messrs. Marshall and

Shoolbred, 13th July 1900; and by Mr. Crawford, 31st

August lf)00.

At pages 138-9 is a " Note on a New Primula found in

Orkney by Mr. M. Spence," by C. E. Moss, D.Sc, F.L.S.,

FR.G.S.

Plants grown by Mr. Hunnybun "had capsules I'S to 20
times as long as the calyx ;

with narrow, less comjDact,
more spathulate, and more obtuse leaves." Then Dr. Moss
finds that Mr. Spence's plant verges towards P. stricta.

Fries, a Scandinavian species, and jterhaps is actually
that specirs. There is certainly no climatic reason against
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stricta as a Scottish species ;
but an examination of fifty-

two specimens of scof/ca, among them a third from Orkney,
from Mr. Spence, and a specimen of the variety itself,

hardly sustains the idea of stricta.

Twice the length of the calyx is certainly very unusual,

but half as long again occurs in many ;
and stricta is a

taller, more gracile species, with the leaves
" subtus

nudiusculis," not " subtus farinosis," as in scotica. It

seems to be better to adopt Dr. Moss's name of var.

orkniensis for the plant.

To the bibliography should be added Low's list of

Orkne}^ plants in Barry's History :
—

1. A second edition in 1808, by Rev. J. Hendrick.

2. Another in 1813, edited by W. E. Leach.

3. Syme in Bot. Soc. Edin. iv, 47-50 (1850).

4. Col. Johnston in Trans. Bot. Soc. Edin., xxvi, 207-226

(1914).

There are still about fifty species reported in various

lists, etc., that have not been confirmed, and are probably

mostly errors.

Periodicity in Transpiration. By Sophie

J. WiLKiE, B.Sc. (Two figures.)

(Read 14th October 1915.)

Periodicity in transpiration has been recorded by various

research workers, and the evidences up to 1904 have been

collected by Burgerstein in his monograph Die Transpira-
tion der Pflanzen (Jena, Verlag von Gustav Fischer, 1904).
A daily maximum has been obtained, and was found to

occur any time between the hours of 9 a.m. and 3 p.m., vary-

ing with the different species of twigs experimented upon.

Unger (Sitzb. d. k. Akad. der Wissensch. Wien, Bd. xliv,

1862, pp. 181-327) was the first to accept this periodicity,
but his experiments were not performed under constant

conditions.

Sachs (Landw. Vers. Stationem, Bd. i, 1859, p. 203)
believed in the rhythm of transpiration on analogy with

growth periodicity.
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Sorauei- (Forscli. a. d. Gebiet der Agrikultur Physik
voii Wollny, Bd. iii, 1880, p. 351) observed a maximum of

transpiration in the late forenoon and early afternoon, and

a niininiuin before sunset.

Baranetzky (Bot. Zeitung, torn, xxx, 1872, p. 65) denies

the existence of a periodicity, and is of the opinion that

the plants transpire more during tlie night than in the

da3^time, mentioning that the loss of \vater is steady but

not periodic,

Eberdt contradicts Baranetzky's views from the results

of his own experimental work.

More recent research on periodicity in transpiration
has been carried out by C. C. Curtis (Bull. Torrey Club,
torn, xxix, 1902, p. 3(33). Curtis took weighings every hour

for a period extending over twelve hours or less, and the

temperature and humidity of the laboratory were kept as

constant as possible. He obtained a maximal value for

transpiration about the middle of the day, and minor
fluctuations independent of the light intensity were also

recorded. Experiments were performed under normal
conditions in constant illumination and in the dark. He
found that the curve in the dark sometimes was in keeping
with that obtained under constant illumination, but it was
more often very erratic. The graphs obtained by Curtis
Tor transpiration resembled Sachs' curve for growth,
Vesque's curve of absorption, and Detmer's curve for the

periodicity of exudation of fluids from cut stems and fluid

tensions. The transpiration graphs obtained by Curtis
varied for every plant experimented upon, and for the
same plant no two graphs were ever alike.

In order to have more positive proof of the phenomenon
of

periodicity, it was necessary to procure graphs of at
least twenty-four hours' duration, and for this purpose the

apparatus already described at the June meeting of the

Society, 1915, was used.^

The plants experimented upon were

1. Pnius sylvestris.

2. OpUntia occidentalis.

3. Lilium rubrum.

' See Tran.s. Bot. Soc. Ediii., xxvi (191ft), -432.
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In every case records continuing over several days were

obtained, and as far as possible they were uninterrupted.
The temperature was kept as constant as possible, the

variation being from 2° to 4°. The percentage humidity
was on an averao^e between 60 and 70.

A. Normal Conditions of Light and Dark.

1. Pinus sylvestris.

(1) 11th June to 23rd June 1914.

The natural conditions at that time were approximately
sixteen hours' light to eight hours' darkness. Transpiration
was found to be more active during the light than during
the darkness period, the ratio being as 1 : '32, while the

ratio of light to dark is as 1 : '5

An analysis of the hourly graph shows that at this

season there is on an average a maximum of transpiration

at 4 o'clock in the afternoon, a minimum at 3 o'clock in the

morning.

(2) 25th November to 18th December 1914.

The conditions as regards the illumination of the plant
at this time were ei^ht hours' light to sixteen hours' dark-

ness—^^just
the exact reverse of the state of affairs in June.

In this case the average mean ratio of transpiration in

light to transpiration in the dark is 1 : 2'9, while the ratio

of light to dark is as 1 : 2.

The hourly graphs show as an average a maximum at

4 o'clock in the morning, a minimum at 5 p.m.

(3) 19th January to 19th February 1915.

In this case the ratio of light to dark is for January
as 1:2, and for February as 1:1"4. Here again the

figures show transpiration during the period of darkness

to be greater than that of light, although the difference is

not so marked as in the November-December records
; the

ratio of transpiration in light to that in dark is as 1 : 1-5.

The maximal value of transpiration at this time as seen

from the average graph occurs at 8 o'clock in the morning.
The minimal values are very variable, but approximately
there is a minimum at 1 p.m.
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2. Opuntia occidentalis.

12th May to 4th June 1914.

The natural conditions were, at this time, sixteen hours'

licrlit to eight hours' darkness. Opuntia occidentalis tran-

spires considerabl}'^ during the darkness period
—the ratio

of transpiration in light to that in dark being as 1 : '37,

while the ratio of light to dark is as 1 : 'S. The hourly

craphs show on an average a maximum of transpiration

at 8 p.m., a minimum at 4 p.m., with subminimum at 1 a.m.

8. Lilium rubrum.

1st May to 21st May 1915.

The plant at this period wouM be subjected to sixteen

hours' light and eight hours' darkness. The hourly graphs
show that the maximal values of transpiration occur at

7 o'clock in the morning and 2 o'clock in the afternoon,

the minimal values at 9 p.m. and 9 a.m. The ratio of

transpinition in the light to transpiration in the dark is

on an average as 1 : 22.

B. The Effect of Darknf!^N on Transpiration.

The types Pinus sylvestris and Lilium rubrum were

experimented upon in the dark room, and in both cases

the transpiration was found to be very erratic. In spite

of the absence of light, transpiration was very active, and

there was evidence of a periodicity, although it was very
variable.

Summary.

1. Under normal conditions there is a daily periodicity
in transpiration.

2. This periodicity varies in the three types experi-
mented upon.

3. Under all dark conditions transpiration is active but
erratic.

I have to thank Mr. R. A. Robertson for his kind
assistance in the arranging of these results.
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Saxifrages of the Diptera Section, with Description

OF New Species. By Professor Bayley Balfour, F.R.S.

(Read 7th October 1914.)

The Diptera Saxifrages
—we know something of four-

teen species
—form a compact group marked by peculiar

distinctive characters of flower and fruit.

Those of the corolla are the most striking. The petals

are unequal. The anterior petal is always the longest and

from a shortly clawed base elongates to strap-shaped form

and appears like a wing hanging from the front of the

flower which is usually placed on the inflorescence with

its axis horizontal. This anterior petal is persistent and

enlarges during fruiting, becoming at the same time some-

what stifl". One of the antero-lateral petals, that towards

the left, is sometimes similarly enlarged, the enlargement

being equal in amount, or perhaps more often slightly less.

The other petals are also unguiculate but are muph smaller,

sometimes not a fifth the length of the larger one or ones,

and they fall ofl" early. The petals all have a white ground-
colour—save in S. Henryi, Balf. fil. in which Henry says
the flowers are red—and the long petals do not show much

blotching ;
that is reserved for the smaller petals in several

species where they are yellow and red-spotted. The flowers

in these Saxifrages are then irregular, and it is the presence
of these long petals hanging in front of the flower that

gave Borkhausen his generic name.

In one species, S. cuscutaeformis, Lodd., the petals have

been described and indeed figured as having all the elongated
form characteristic of one or two petals in other species.

In the plants of this species which have flowered at Edin-

burgh this equality of petals occasionalljr appears; as a

rale the flowers show only slight divergence towards

equality.

The large yellow disk is a marked feature in the Section

and requires further examination in fresh material of several

species. In some—for instance, *S'. sarmentosa, Linn, fil.,

S. cuscutaeformis, Lodd., S. Veitchiana, Balf. fil.—the disk
TRANS. BOT. SOC. EDIN. VOL. XXVII. 5
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is unilateral, filling the space between the three small petals

and the ovary which it embraces. Its median is therefore

opposite the gap between the two petals which are or may
be enlarged. It increases the irregularity of the flower

and is an evident feature, covered as it is by more or less

prominent tubercles. In all the other species
—so far as I

have been able to examine them for the character—the disk

is circular and completely encircles the ovaiy, at the same

time showing a smooth surface with at times faint evidence

of tuberculation. How far the character of the disk can

be used for specific distinction and grouping, investigation

will show.

The fruit character of the Diptera Saxifrages is one of

much interest to students of adaptations. As the gynaeceum

enlarges the pedicel at a point immediately below the torus

shows curvature and always in direction towards the

posterior side of the flower. The curvature proceeds until

the developing fruit becomes inverted with one septal

surface closely adpressed to the pedicel. This curvature

brings at the same time the large anterior petal, which has

been enlarging and stiflening, from its downwardly directed

position as a hanging flag in the flower into an erect or

nearly erect position on the curved end of the pedicel and

above the upward turned base of the fruit. We get fhen
a capsule with mouth directed downwards—the mouth being
a transverse slit between the styles, the size of which can

be regulated by the degree of drying of the style-bases—
surmounted by an erect stifl' strap-shaped petal one or more

centimeters long. There may be two such petals. The
mechanism may be interpreted in terms of seed-distribution,

and the suggestion is an obvious one that the petal, exposing
a surface to currents of air, is the ag-ent throuofh which

vibration is communicated to the stiff" thread-like pedicel

below, and the seeds protected from wet in an inverted

capsule are shaken out easily from the downwardly directed

capsule mouth.

The Diptera Saxifrages are all Japanese or Chinese—
China claiming nine, and Japan five. One of the Japanese

species
—S. sarmeatosa, Linn. fil.—has been sent in dried

specimen from China, but it is a doubtful native.
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SAXIFRAGES OF THE DIPTERA SECTION.

S. aculeata, Balf. fil. Sp. nov. China.
S. cortusaefolia, Sieb. et Zucc. Fl. Jap. Fam. Nat. in Acad. Muench.,

iv, 11(1843), 190; Bot. Mag., t. 6680. Japan. Cult. Introd. before

1874, Veitch. Coll. Maries
;
or Fortune and Standish.

S. cuscutaeformis, Lodd., Bot. Cab., t. 186. China ? Cult. Introd.
before 1815. Loddige.

S. dumetorum, Balf. fil. Sp. nov. China.
S. flabellifolia, Franch. (non R. Brown) in Morot, Journ. Bot., viii

(1894), 295. China.

S. Fortune!, Hook, in Bot. Mag., t. 5377. Japan. Cult. Introd. about
1863, Standish. Coll. Fortune.

S. geifolia, Balf. fil. Sp. nov. China.
S. Henryi, Balf. fil. Sp. nov. China.
S. imparilis, Balf. fil. Sp. nov. China.
S. madida (Maxim.), Makino in Tokyo Bot. Mag,, vi (1892), 52

;
Yatabe

Icon. Fl. Jap., i, 11, pi. vii. Japan. Cult.

S. rufescens, Balf. fil. Sp. nov. China. Cult. Introd. 1908, Bees.
Coll. Forrest.

S. sarmentosa, Linn. fil. Suppl. 240
;
Bot. Mag., t. 92. Japan. Cult.

Introd. before 1771.

S. sendaica, Maxim., Mel. Biol., viii (1872), 601
;
So Moko Zusetz.,

viii, t. 16. Japan.
S. Veitchiana, Balf. fil. Sp. nov. China. Cult. Introd. about 1904,

Veitch. Coll. Wilson.

Of the fourteen, three of the Chinese (S. cuscutaeformis,
Lodd., S. rufescens, Balf. fil., and >S'. Veitchiana, Balf. fil.),

and four of the Japanese (S. cortusaefolia, Sieb. et Zucc,
>S'. Fortunei, Hook., S. madida, Makino, S. sarmentosa,
Linn, fil.) are in cultivation.

The longest and perhaps the best known species is

S. sarmentosa, Linn. fil.—the so-called Strawberry Saxi-

frage, and bearing also several other names : Wandering
Jew, Aaron's Beard, Old Man's Beard, Mother of Thousands,
Sailor Plant,—familiar to everyone in its white-veined

hairy leaves and long runners—the flower with a large

yellow one-sided tubercled disk. Cultivated in the East as

in the West, it has probably spread from Japan to China
where it is found in isolated areas always apparently about

large cities. Its variety tricolor is a striking well-known

greenhouse plant.

S. cuscutaeforiYhis, Lodd., is another plant of cultivation.

Its wild habitat is unknown. There is no record of it in

the careful account of their Flora by Japanese botanists

and it is assumed to be a Chinese plant. It may be

regarded as a minute S. sarmentosa, Linn, fil., the leaves
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verv small tiud not hairy, the Hower scapes only a few

inches high. The flowers are pure white.

A few years ago Messrs. Veitch sent out under the name

of »S^. cortusoefolia one of Wilson's Chinese plants, and a

delio^htful one it is, forming long runners and rapidly

making a leaf carpet. It is not S. cortiisaefolia, Sieb.

et Zucc. which is apparently only Japanese. I have named

it <S'. Veitcliiana. It has orbicular green leaves and small

flower panicles and can at once be recognised from S. cor-

tusaefolia by its flagella
—there are none in S. cortiisaefolia

—and bv the unilateral yellow tuberculate disk in the flower

—it is circular and smooth in *S'. cortusaefolia. From S.

sarmentosa, Linn. fil. its bright green leaves, not white-

veined, and small inflorescences distinguish it. Occasion-

ally the leaves of the young rooting rosettes on the runners

show some white veining.

S. cortusaefolia, Sieb. et Zucc.
(*S^. japonica of old

gardens) is one of the species which do not form runners.

It is widely spread in Japan. Two stories of its intro-

duction are current : one that it came to Britain through

Maries, collector for Messrs. Veitch, about the middle of

last century ;
the other that Fortune and Standish intro-

duced it. It was in cultivation before 1874. The stiff

fleshy leaves and pure white flowers make it an effective

plant, but at Edinburgh not quite satisfactory outside.

It is variable. Makino's varietal names ohtusocrenata and

partita refer to features of the leaf, and 8. madida, Makino,

is a microform with more delicate leaves more deeply cut.

The palm for beauty belongs to the Japanese aS^. Fortunei,

Hook., discovered by Fortune, and known in our gardens
for some sixty years. Its fringed ricli green leaves, the

larcjest of all in cultivation, with bronzed or bright red

under.side and petiole, and its large white flowers, make it

a welcome plant. Like S. cortusaefolia, Sieb. et Zucc. it

does not show its best foliage in the open at Edinburgh and
its flowers come too late for so succulent a plant in the

Edinburgh climate.

S. rufescens, Balf. fil. is the most recent introduction of

the group, and is from China. It has come from Bees, Ltd.

through their collector G. Forrest. It is a plant of the

habit of S. cortusaefolia, Sieb. et Zucc, but distinguished
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by the densely red-hairy flower-shoots and the petals flushed

with red. It is hardy at Edinburgh, and, flowering in July,

escapes the mischance to which the late-flowering S.Fortunei,

Hook, and S. cortusaefolia, Sieb. et Zucc. are liable.

Of the other known species not yet introduced there

are the Japanese S. sendaica, Maxim., an erect grower,
with palmatifid cuneate-based leaves and without runners ;

this character is shared by the Chinese S. flahellifolia^

Franch. and S. iviparilis, Balf. fil., both of which resemble

S. cortusaefolia, Sieb. et Zucc, but differ—the former in its

truncate or cuneate leaf-bases, the latter in its truncately

topped fruit. S. geifolia, Balf. fil. and S. duinetorwm, Balf.

fil. are trailing Chinese species with flagella and leaves

the shape of which recalls that of our native S. GeuTii, Linn.

The former has copiously branched panicles of small flowers,

the latter has inflorescences bearing few branches, and it

also has white blotches on the upper leaf surface.

Not one of the unintroduced species noted above gives

promise of gardening value, unless perhaps 8. geifolia,

Balf. fil.

It is otherwise with the plant I have named, *S'. Henryi,

Balf. til. This, one of Henry's finds in the neighbourhood
of Szemao, is peculiar in the section, having oblique peltate

leaves like a begonia, and whilst the upper surface is

grey of hue, the under is of a rich purple with darker

purple dots all over it. The margins, too, are somewhat

prickly. Henry says the flowers are red. For the foliage

alone the plant should be worth having—the red flowers

add an attraction. Cominu; from Szemao its hardiness is

open to suspicion.

From Szemao comes also another of Henry's finds, S.

aculeata, Balf. fil., a form evidently nearly allied to S.

Henry i, Balf. fil. but not showing the brilliant colouring

of the leaves, which are here sj^mmetric and develop upon
their margins a series of more pronounced prickles. The

colour of flowers is not recorded but in the dried plant
these have all the features shown b}^ S. Henryi, Balf. fil.,

and may be red as in that species.

That we are to regard as fixed characters the presence
or absence of the white veining of the leaf appearing in

species of the flagelliferous series is bj^ no means certain.
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Thus »s'. Veitchiana, Balf. til. normally has concolorous

leaves, but occasionally young rosettes on the runners show

a faint white veining. Again, S. sarmentosa, Linn. fil. in

certain conditions may have some of its leaves concolorous

instead of white-veined
;
and then there is the var. tricolor

of aS^. sarmentosa, Linn, lil., with its uncertain blotching.
Some experiments begun a few years ago for the purpose
of obtaining evidence have been interrupted, but the subject
is one deserving investigation. It may show that some of

the species are really growth forms of one.

One may group the species in the following kej^ :
—

Lamina white-veined above.
Lamina hairy above
Lamina glabrous above

Lamina white-blotched above.

Lamina concolorous above :

Toral disk unilateral

Toral disk circular

FLAGELLIFEROUS.
Toral disk unilateral

Toral disk circular

sarmentosa

cuscutaeformis
dumetorum

Veitchictna

geifolia

NON-FLAG ELLIFEROUS.
Leaves prickly at margin :

Leaves peltate ...... Henryi
Leases not peltate ..... aculeata

Leaves not prickly at margin :

Leaves palmatitid, lamina cuneate at base . . sendaica
Leaves reniform orbicular :

Lamina cuneate or truncate at base . . flahellifolia
Lamina with basal sinus :

Lamina bronzed beneath .... Fortunei
Lamina grey green beneath :

Flower stems densely red hirsute . . rufescens
Flower stems more or less pilose :

—^

Cajjsule truncate . . . . imparilis

Capsule with semi-erect style :

Leaves thick, fleshy . . . cortusaefolia
Leaves thin, deeply cut . . . madida

I add here technical descriptions of the new species of

which 1 have spoken in the preceding pages, namely :
—

t^axifraga aculeata, Balf. til., S. diiinetoruin, Balf. fil.,

>S'. geifolia, Balf. fil., *S'. Henryi, Balf. fil, S. imparilis, Balf.

fil., S. riifescens, Balf. fil., S. Veitchiana, Balf. fil.

Saxifraga aculeata, Balf fil.

Planta eflagellifera radicibus fibrosis foliis petiolatis.
Folia ad 12 cm. longa ;

lamina ovata aequilateralis coriacea

apice acuta basi cordata sinu clauso, margine cartilaginea
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leviter acute dentato-lobata setis aculeatis ciliata, utrinque

glauca supra glabra infra maculis rotundis stomatalibus

picta : petiolus lamina vix longior setosus basi vaginatus

ibique pilis setiformibus rufidulis dense obtectus. Inflores-

centia brevis ad 16 cm. alta pauciflora. Caulis et rami

(4-5) graciles sparsim rufo-pilosi ; bracteae lineares sub-

membranaceae inferiores 2-3 steriles
; pedicelli filiformes.

Florum forma et color forsan ut in S. Henryi, Balf. fil.

Species S. Henryi, Balf. til. verosimilis sed foliis omnibus

aequilateralibus non peltatis utrinque concoloribus diversa.

Yunnan:—Mengtz. ClifFs, 5000 ft. Henry. No. 10,816 B.

/ Saxifraga dumetorum, Balf. fil.

Herba pilosa saepe rufescens flagellifera, flagellis fili-

formibus plus minusve pubescentibus cataphylla gerentibus.
Folia ad 8 cm. longa ;

lamina cordato-orbicularis vel sub-

reniformis sinu fere clauso ad 2-5 cm. diam. plerumque
minor leviter crenato- vel dentato-lobata, lobis verrucula

hydathodali marginali instructis, margine ecartilaginea

hirsuto-ciliata, utrinque in foliis juvenilibus dense (in adultis

sparsim) setoso-pilosa supra viridis albo-maculata subtus

areolis stomatalibus rubro-maculata
; petiolus laminam

longe superans basi vaginatus dense hirsutus. Inflores-

centia ad 20 cm. alta
;
caulis pilis rufis obtectus in triente

supremo ramosus, infra cataphylla sterilia tria linearia

gerens. Rami pauci breves vix 1 cm. longi 2-3-flori
;

bracteae breves lineares rufoglandulosae ; pedicelli brevis-

simi, Sepala minuta 2 mm. longa ovato-oblonga glanduloso-

pubescentia trinervia nervis sub apice in hydathodum con-

fluentibus. Petala albida inaequalia, majora ligulata acuta

ad 1 cm. longa ad 4 mm. lata penninervia venis adscen-

dentibus, minora plerumque quatuor ad 2*5 mm. longa
ovata acuta uninervia. Staminum filamenta subclavata.

Ovarium parvum disco circulari etuberculato cinctum.

Ex afEnitate >S^. Veitchianae, Balf. fil., foliis maculatis

hirsuto-ciliatis, inflorescentia brevissime ramosa notisque
aliis distincta.

Hupeh :—Henry. 1885-88. No. 1129. Herb. Edin.

Yunnan :
—

Pe-long-tsin. Alt. 9600 ft. On rocks under

brushwood. Stoloniferous, tumescent, leaves blood red

beneath. E. E. Maire. June. No. 11/1914. Herb. Edin.
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Saxifraga geifolla, Balf. fil.

Herba ellagellifera radicibus fibrosis et foliis plurimis

basalibus petiolatis. Folia ad 10 cm. longa ;
lamina

cordato-orbicularis ad 4 cm. diam. petiolo multo brevior

carnosula grosse crenato-lobata lobis crenulatis, margine

cartilaginea et hydathodis corneis obscure deuticulata hie

et illic ciliata, foliorum juvenilium et adultorum pagina

inferior plerumque purpurea maculis stomatalibus punctata,

superior glabra vel setis paucis conspersa ; petiolus ad 8 cm,

lono-us dense hirsutus basi vix vaginatus. Caulis inflores-

centiae tenuis pilosus ad 30 cm. altus apicem versus copiose

graciliter ramosus, infra bracteis 2-5 sterilibus parvis

linearibus praeditus ;
rami filiformes 3-6-flori pedicellis

ultimis 1 cm. longis strictis patentibus glanduloso-puberulis.

Sepala oblonga -75 mm. longa puberula uninervia hydathodo
terniinali. Petala inaequalia anterius ligulatum 1-5 cm.

longum, 'To mm. latum, acutum uninerve album, caetera

quatuor elliptica minutissime ciliata mucronulata I'o mm.

longa, uninervia basi in unguem attenuata. Staminum

filamenta alba anguste clavata, sepalis duplo longiora. Discus

luteus parvus circularis ovarium cingens. Carpella ad

medium stylorum confluentia ; styli albi tenues. Fructus

deflexus brunneus stylis divergentibus basi ampliatus supra

constrictus poro angusto dehiscens.

Species *S'. Veitchianae, Balf. fil. affiuis foliis margine

cartilaofineis et floris disco etuberculato ovarium circumam-

biente distincta.

Yunnan :
—On ledges of clifts and humus-covered

boulders ;
on the mountains in the north-east of the

Yano-tze bend. Lat. 27' 45' N. Plant of 6-12 inches.

Flowers white, foliage succulent. G. Forrest. No. 11,438.

September 1913.

Saxifraga Henry i, Balf. fil.

Planta radicibus fibrosis foliis petiolatis. Folia ad 20

cm. longa ;
lamina petiolo brevior peltata inaequilateralis

ovata vel ovato-orbicularis carnosa 9-10-Iobata margine

cartilaginea subdentata aculeato-setosa supra glauca

sparsim strigosa subtus purpurea maculi.s stomatalibus

picta ; petiolus validus setosus vagina dense ciliata.

Inflorescentia ad 40 cm. alta. Caulis pilosus ad medium
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nudiflorus cataphylla 3 sterilia gerens, supra multiramosus

ramistenuibus elongatis 3-5-floris bracteis parvis lineaiibus.

Flores rubri (fid. Hemy). Sepala 2 mm. longa ovato-

lanceolata obtusa puberula trinervia nervis sub apice in

hydathodum confluentibus. Petala inaequalia unguiculata,

majora 1 vel 2 inaequalia lanceolato-ligulata nervis tribus

convergentibus conspicuis pluricostata ad 1"5 cm. longa,

minora 4 vel 3 elliptico-oblonga 3 mm. longa acuta

uninervia. Staminum filamenta vix clavata petalis

brevioribus lono-iora. Ovarium disco leviter corrugato

cinctum
; styli longi.

Species ab omnibus Sectionis Dipterae foliis peltatis

floribusque rubris distincta.

Yunnan :
—Meno-tz. South-west mountains. 6000 ft.

Flowers red. Henry. No. 9118.

f^ Saxifraga iinparilis, Balf. fil.

Herba rhizomate parvo plus minusve pilosa giabrescens.

Folia pauca longe petiolata ad 20 cm. longa ;
lamina

cordato-orbicularis vel subreniformis basi aperta ad 8 cm.

diam. 7-11-lobata lobis acute dentatis apice verruculosis,

margine eciliata, utrinque glabra, vel supra sparsim

strigoso-pilosa ; petiolus glaber vel pilosus basi vix vagi-
natus. Infiorescentia ad 40 cm. alta a medio caulis laxe

paniculata infra bracteis 1-2 sterilibus nonnunquam
fertilibus trifidis et petiolatis suffulta glabra vel leviter

pilosa ;
bracteae supremae lineares

;
rami 4-7 tenues

patentes saepe biramosi 3-7-fiori ; pedicelli filiformes

stricti pilosi. Sepala 1'5 mm. longa oblonga obtusa

puberula uninervia. Petala inaequalia, majora 1-2 linearia

acuta ad 8 mm. longa uninervia vel obscure trinervia, minora

4-3 ovata lanceolata acuta sepalis duplo longiora uninervia.

Staminum filamenta clavata petala superantia. Discus

laevis ovarium cingens. Ovarium pulvinatum ; styli

breves albi>erecti. Fructus deflexus apice latior et sub-

truncatus ore elongato inter stylos horizontaliter patentes
dehiscente.

Species 8. cortusaefoliae, Sieb. et Zucc. persimilis floribus

et fructu bene distincta.

Yunnan : —Mi le district. 6000 ft. on rocks. Henry.
No. 9917.
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Vunnau :
—Rocks of Lore-pou. Alt. 9000 ft. Toraentose.

riowers white. E. E. Maire. 15/1914. Herb. Edin.

Saxifraga rufescens, Balf. til.

S. cortusacfolia, Engler et Irmscher in Notes R.B.G. Edin.,

V (1912), 128.

Rhizoma tuberosum alabastris et vestigiis foliorum

obtectum. Folia petiolata ad 20 cm. longa; lamina

cordato-orbicularis vel reniformis ad 10 cm. diam. petiolo

brevior siuu aperto vel lobis basalibus imbricatis ad tertiam

partem 9-11-lobata lobis inciso-dentatis, margine recurva

ecartilaginea pilis ruiidulis ciliata, utrinque pilosa vel

hirsuta supra viridis subtus glauca; petiolus carnosulus

validus ruber pilis plus minusve rufis dense hirsutus basi

vaginatus. Inflorescentia ad 45 cm. alta
;

caulis plus
minusve ruber et glanduloso-hirsutus infra nudus a medio

raraosus
;

rami rigidi breves plurimi racemose dispositi

ex axillis bractearum linearium parvarum horizontaliter

patentes ubique dense rufo- et glanduloso-hirsuti 4-6-flori.

Florum alabastra rubra. Sepala 15 mm. longa '5 mm. lata

oblonga obtusa erubescentia puberula. Petala albida epunc-
tata sed erubescentia, majora liuearia vel anguste lanceolata

acuta trinervia ad 1 cm. lono^a 1-1*5 mm. lata, minora

oblonga obtusa mucronulata 3 mm. longa 1"5 mm. lata

uninervia. Staminum filamenta clavata alba sepala duplo

superantia, antheris cinnabarinis. Ovarium globosum disco

luteo circulari antice subsulcato cinctum
; styli albi breves.

Fructus rubesceus inter stylos horizontaliter deflexos

dehiscens.

Species rhizomate tuberoso et inflorescentia pilis rufis

fere nigris glandulosis vestita bene distincta.

Yunnan :—Eastern flank of the Tali range. Lat. 21" 20' N.
Alt. 10,000-11,000 ft. Plant of 6-15 inches. Flowers white,
anthers brick red. On moss-covered rocks and banks in

shady pine and mixed forests. G. Forrest. No. 2401.

June 1906.

Yunnan :—Eastern flank of the Tali range. Lat. 25° 40' N.
Alt. 1 1 ,000-1 2,000 ft. Plant of 9-14 inches. Flowers white,
anthers brick red. Moist, shady, and rocky situations in

pine and mixed forests. G. Forrest. Nos. 4199, 5059.

August 1906.
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Yunnan :
—Eastern flank of the Lichiang range. Lat.

27°40'N. Plant 1-2 ft. Flowers white. Shady situations

in and on the margins of mixed and pine forests. G. Forrest.

No. 6067. July 1910.

Yunnan :
—Eastern flank of the Tali range. Lat. 25° 40' N.

Alt. 10,000-11,000 ft. Plant of 8-16 inches. Flowers

creamy white. Shady banks in mixed forests. G. Forrest.

No. 6952. 1910.

Yunnan:—Mt. Tahai. Rocks. Alt. 9600 ft. Leaves

velvety, ciliate. Flowers white. E. E. Maire.

Saxifraga Veitchiana, Balf. fil.

Flagellifera plus minusve setoso-pilosa. Flagella fili-

formia cataphyllis instructa rubra sparsin pilosa ramosa.

Folia petiolata ad 10 cm. longa ;
lamina carnosula cordato-

rotundata vel reniformis ad 5 cm. diam. petiolo brevior,

margine sub-revoluta obsolete late crenulata ciliata, in

foliis juvenilibus utrinque setoso-pilosa, in adultis supra
viridis glabra infra substrigosa maculis rubris oblongis

plurimis stomatalibus punctata; petiolus validus carnosus

erubescens setoso-pilosus basi vaginatus. Caulis terminalis

erubescens pilosus fere a basi in inflorescentiam pyramidatam

paniculatam ad 15 cm. altam ramosus. Bracteae infimae

semiamplexicaules vix laminatae, supremae lineares. Rami

paniculae 6-8 graciles stricti adscendentes ad 5 cm. longi

3-4-flori; pedicelli iiliformes rigidi erecti rubro-glanduloso-

pilosi. Sepala ovata obtusa rubro-glandulosa 2 mm. longa
trinervia nervis sub apice in hydathodum confluentibus, in

anthesi reflexa. Petala unguiculata majora 1 vel 2 anguste
lanceolata acuta ad 8 mm. longa 1 mm. lata penninervia
albida vel macula basali lutea, minora 4 vel 3 ovata acuta

3 mm. lono:a 1*5 mm. lata maculis basalibus duabus luteis

•caeteroquin rubro-maculata penninervia. Staminum iila-

menta alba anguste clavata petalis minoribus duplo longiora,

antheris roseis. Discus unilateralis inter petala minora et

ovarium quod aequat tuberculatus aurantiacus. Ovarium

pulvinatum; styli albidi a basi divergentes.

Species S. cortusaefoliae, Sieb. et Zucc. affinis statura

minore, foliis adultis superne glabris non albido-nervosis

distincta.

West Hupeh. Wilson. No. 461. June 1900.
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Thk Influence of Different Media on the Histology

OF Roots. By Sophie J. Wilkie, B.Sc, Carnegie

Scholar, St. Andrews University. (Plate I.)

(Read 14th October 1915.)

The following is a sliort note on the differences found in

the anatomical .structure of the roots of Monstera deliciosa,

Liebm., when grown
(1) In air.

(2) In soil.

(3) In water.

(4) In wet gi-avel.

(5) In damp soil.

Constantin in a paper published in the Annales des

Sciences Naturelles, ser. 7, tome i, 1885, pp. 135 to 178,

crives an account of the differences found in the structure of

roots when grown in air, soil, and water.

His general conclusions are :

—
(1) That aerial roots are characterised by the strong

development of the central cylinder and of the vascular and

stereom tissues.

(2) That soil roots show a reduction in the amount of

pith; sclerenchyma and lignified vessels are of minor

importance, and there is a very broad outer cortex.

(3) Water roots are very similar to soil roots, but they

differ in respect that they possess large intercellular spaces,,

and the vascular system is weaker.

In Constantin's opinion the most important point which

his research brings to light is that lignin is developed with

difficulty in soil and water roots.

Haberlandt (WoUny's Forsch.—Influence of moisture

on the development of stereom, 1, pp. v. sqq.) showed that

the development of the mechanical tissue is affected by the

humidity of the soil. He found that an increase in the

water content of the soil had a favourable effect on the

development of the mechanical tissue of Cannabis sativa,

Linn.

Tiie material used for the following work on Monstera

deliciosa was fixed in corrosive sublimate, and after wash-
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ing well with water was taken through the graded
alcohols to 90 per cent, alcohol. Sectioning was done by
hand, and before proceeding to stain the sections were

placed in iodine for a few minutes in order to get rid of

any mercuric chloride. The stains used were iodine green
and picric fuchsine, or Bismarck brown and Ehrlich's

acid hsematoxylin.
The points which were studied in connection with this

piece of research were the absorptive areas and the mechani-

cal and fundamental tissues
;
the material did not permit of

a comparison of the vascular systems.

Structure of the Adult Aerial Root of Monstera deliciosa.

The central conducting portion of the aerial root consists

of alternating strands of xylem and phloem, with the

vessels increasing in size towards the centre. These

vascular strands are divided into groups of one or more

large vessels surrounded by smaller ones. The elements of

the protoxylem are spiral, and of the metaxylem the vessels

are scalariform, while the contiguous vessels are provided
with transverse pitted plates.

The ground tissue of this root is completely sclerosed,

the cell walls being very thick and the markings well

defined. An irregular row of from one to three cells deep
of thick-walled pitted cells divides the outer cortex from

the inner cortex. On the outside border of this layer there

are cells rich in rhombohedral crystals of calcium oxalate.

The cortex is composed of large polyhehric cells
;
stellate

crystals of calcium oxalate are scattered throughout, but

they are more numerous towards the periphery. The
fibrous hairs so common in the Aroideae are found in

quantity in the intercellular spaces. Surrounding the

cortex is the thin-walled cambial tissue from which the

suberised layers are developed, and lastly there is the

piliferous layer which persists in the adult roots (cf. Van

Tieghem's description of the root of Monstera repens in his

paper on " Structure des Aroidees," Annales des Sciences

Naturelles, ser. 5, tome vi, p. 147).

The adult roots of Monstera deliciosa grown in the other

four media, soil, water, gravel, and damp soil, show the same

general structure as the aerial root, but they differ in the
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thickness of the walls of the sclerosed ground tissue and

of the cells of the
"
multiple endoderniis." The extent of

thickening in both cases is progressively less, as in the

order stated—
(1) Aerial.

(2) Damp soil.

(8) Gravel.

(4) Water )

(5) Soil r*""
In the cortex of the water-culture roots lacunae are

found. Freidenfelt in
" Der anatomische Bau der Wurzel,"

Bibliotheca Bot., 1904, p. 75, shows that an increase in the

water content of the soil decreases the number of hairs

found on the root. The piliferous layers of the roots

cultivated in the different media vary. Aerial, soil, and

gravel roots have practically the same quantity of hairs,

but the respective average lengths are 1'25 mm., 1"15 mm.,
1-08 mm. The hairs of the water roots are more numerous,
but they are short, the average length being '47 mm. The

piliferous layer of the damp-soil roots is feebly developed,
and the average length of the hair is "5 mm.

Summary.

1. The development of the absorptive layer varies

inversely with the humidity of the medium.

2. The development of the mechanical tissue varies

directly with the humidity of the medium.

3. There is no variation, as one would expect, in the size

of the intercellular spaces of the fundamental tissue,

excepting the presence of lacunae in the cortex of the

water roots.

EXPLA^^ATION OF PLATE.

Monstera deliciosa.

Fig. 1. T. S. root grown in %vater.

(a) Multiple endodermis.

(h) Sclerosed ground tissue.

(c) Fibrous hair.

(d) Lacuna.

FiG. 2. r. 8. aerial root.

Letters as in
fig.

L
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Fig. 2.

Miss S. J. VVlLKIE.
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Rhododendron trichocladum, Franch., and its Allies.

By Professor Bayley Balfour, F.R.S.

(Read 13th April 1916.)

This is a small group of Western Chinese species char-

acterised by deciduous leaves and small yellow precocious
flowers. We know more or less of four species in the

group
—Rh. trichocladuon, Franch., from the Tali Range ;

Eh. mekongense, Franch., from Mt. Sila on the Mekono--

Salween divide
;
Rh. onelinanthum, Balf. f. et Ward, from

East Burma close to the Yunnan boundary, near Atuntsu
;

and Rh. xanthinum, Balf. f. et W. W. Sm., from the Shweli-

Salween divide. Of these Rh. trichocladum, Franch., has

flowered in cultivation from seeds collected by Forrest.

From herbarium specimens I .judge that Rh. xanthinum,
Balf. f. et W. W. Sm., is the most desirable of the species
from the horticultural standpoint.

In all the species the young parts are coated with an
indumentum of long, somewhat tawny, hairs intermixed
with the peltate scales of a lepidote surface. As elsewhere

amongst Rhododendrons, the stalks of the scales are sunk
in shallow pits of the laminar surface, but the disk of the
scale is well outside the pit, and this allows its maro-inal

series of cells to expand as a peripheral frino-e. Here the

component cells of the fringe remain in contact one with
the other throughout their extent and do not branch, so

that the fringe is entire. The hairs, which may be stifl' and
erect {Rh. trichocladum, Franch.) or lanate and interwoven

{Rh. xanthinum, Balf. f. et W. W. Sm.), may persist on the

twigs to the second year or longer, or may fall off" early,
and similarly the leaf may, except on the petiole and the
base of the midrib above and below, lose entirely the hairs
but all stages of the shedding are to be met with. The
under surface of the leaf in all the species is less markedly
coated with wax than is the case in the small yellow-
flowered species of the Brachyanthum group; indeed in

Rh. trichocladum, Franch., one can hardly speak of the
surface as having a "

bloom." Correlated with this, the epi-
dermal papillae, which carry the wax, are short and conical.

The general similarity in flower structure that marks the
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<rn)up is the presence of few-flowered (3-5) umbels of small

flowers with sulphur-yellow corollas. The corolla is shortly

campanulate, always lepidote outside, and pubescent on

the back of the tube inside. The lobes are large and

apparently patent in full flosver. The ten stamens, always

shorter than the corolla, have large ovoid anthers, and the

tihinients of the posterior ones are white villous about the

middle just at the top of the ovary, and thus form a pompon

at tlie moutli of the corolla tube. The other stamens are

shortly pubescent for a short distance from the base up-

wards. The ovary is always lepidote. The style, glabrous

and decurved, expands into a lobulate stigma.

KEY TO THE SPECIES.

Hispid wilh loug stitf hairs :

Calvx lobes 5 mm. long, long cihate. Corolla 2 cm.

louf lepidote outside. Style shorter than or equal-

lin| stamens
trichocladum

Calvx lobes 4 mm. long, long ciliate. Corolla 1 cm.

Ion" lepidote outside. Style described as shorter

than ovary? ...... viekongense

T /i.n3.t.c
"

Calvx lobes 2 ram. long scarcely ciliate. Corolla 2 cm.

Ion" lepidote outside. Style' longer than stamens . melinanthum

Calyx" lobes 2 mm. long barbate. Corolla 2 cm. long

lepidote and lanate outside. Style shorter than

stamens ....•• xanlhinum

Rhododendron trichocladum, Franchet in Bull. Soc. Bot.

Fr., xxxiii (1886), 234.i

Undershrub, branchlets of the year hairy with lutescent

rigid setae. Leaves firmly, chartaceous obovate, dark green

above with adpressed strigose hairs and with scattered

lutescent squamellae, pale beneath and more densely

lepidote, also hirtellous on the midrib and margin as well

as on the petiole with rigid setae. Flowers 3-4 fasciculate

at the apex of the branchlets, pedicels elongate and patently

> Rh. <nc/ioc/«d/tm.—Fruticulus, ramie hornotinis setis rigidis lutes-

cenlibus hirtis. Folia tirmiter chartacea, obovata, supra atrovirentia,

pilis strigosis adpressis, squamuli-sque lutescentibus conspersa, subtus

pallida magis dense lepidota et praeterea ad nervum medium, simul ac

ad marginem et petiolum setis rigidis hirtella. Flores 3-4, ad apicem
ramulornm fasciculati, sulphurei, pedunculiselongatis simul et calycibus

patentiin villosis
; calyx membranaceus ex viridi lutescens, lobis ovatis

longe timbriato-ciliatis ;
corolla glabra, tubo brevissimo, rotata fere

2 cent. diam.
;
stamina 10, filamentis brevibu.s ad medium hirtellis

;

ovarium dense lepidotum.
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villous like the calyx. Calj'x membranaceous, greenish
lutescent with ovate long-limbriate ciliate lobes. Corolla

rotate sulphur-j^ellow glabrous, almost 2 cm. diam., tube

extremely short. Stamens 10 with short filaments hirtel-

lous at the middle. Ovary densely lepidote.
Yunnan :

—On Mount Tsang-Chan. Delavay.
So much Franchet, I.e.

I add the following comments :
—

The branchlets of the year have, in addition to the setae,

scattered lutescent scales like the leaves. In their second

year the branchlets have lost all or most of the hairs and
are brownish in tint. The older branches are ash-grey.
The foliage buds are ovoid, the bud scales brown leathery,
all the outer ovate to ovate rounded—the outermost slightly

pointed, those within more rounded and mucronulate,
when expanded lepidote on back, and all are more or less

shortly ciliate. The innermost become oblong or obovate

and pass into foliage leaves. The young leaves often have

an abundance of rigid setae on the upper surface. These

always disappear early, and I find that the adpressed

strigose hairs on the upper surface are not apparent else-

where than on and about the midrib. The paleness of the

under leaf-surface is due to the granular wax on the

surface of the epidermal papillae, which here are very short

and conical, but the layer never suffices to give the impres-
sion of waxy bloom such as one sees in Rh. melinanthum,
Balf . f . et Ward, or in Rh. sulfureum, Franch. The peltate

scales have an entire fringe, and the umbo is slightly

convex and rubiginose. The pedicels are also lepidote.

The flower bud scales are quite like those of the vegetative
buds. The calyx lobes are often oblong, about 5 mm. long

by 2 mm. broad. The sulphur-yellow corolla is about 2 cm.

lono^ with the lobe about 1 cm. wide or more, and the tube

strongly pubescent inside on the posterior side. Of the

ten stamens four posterior are villous about middle just

above the ovary, the others are slightly pubescent from

near base a short way upwards. The scales of the ovary
have a fring-e and are like those of the leaf. The short

glabrous style is decurved. The ovary is ovoid, about

4 mm. long ;
the style is about 7 mm. long, expanding

into the lobed stigma. The capsule is small ovoid oblong,
TEAXS. BOT. SOC. EDIX. VOL. SX^ II, 6
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about S mm. long and 3 mm. broad, with vestiges of the

squaniules.
The dried specimens I have examined are :

—
Yunnan:—Les coteaux de Tchang-chan. Alt. 3000 m.

Delavav. Herb. Paris.

Yunnan :
—Mekong-Yangtze divide. Moist open situa-

tions in pine forests on the ascent of the Wei Hsi pass.

Lat. 27° 15' N. Alt. 10,000 ft. G. Forrest. No. 698.

Sept. 1904. Herb. Edin.

Yunnan:—Eastern flank of the Tali Range. Lat. 25° 40' N.

Alt. 9000-10.000 ft. Shrub of 2-4 ft. Foliage deciduous,

flowers pale yellow. Open rocky situations in side valleys.

G. Forrest. Vo. 4145. May-June 1906. Herb. Edin.

Yunnan :
—Eastern flank of the Tali Range. Lat. 25° 40'

N. Alt. 10,000-1 1,000 ft. Shrub of 2-4 ft. Flowers bright

yellow. In rhododendron and cane scrub. G. Forrest.

No. 6755. June 1910. Herb. Edin.

Yunnan :—Tali Range. Lat. 25° 40' N. Alt. 10,000-

11,000 ft. Shrub of 2-4 feet. Flowers precocious, bright

yellow. Open pasture on the margins of rhododendron

thickets. G. Forrest. No. 11,630. July 1913. Herb.

Edin.

Yunnan:—Tali Range. Lat. 25° 40' N. Alt. 10,000-

11,000 ft. G. Forrest. No. 12,423. May 1914. Herb. Edin.

I have also seen twigs of plants grown by Mr. Williams

at Werrington, and we have in the Royal Botanic Garden

several plants
—some of them flowered in 1915—which were

raised from seed collected by Mr. Forrest and presented to

the Garden by Bees, Ltd. The plant is hardy and an

interesting addition to our small yellow-flowered garden

species. I notice that some of these living plants have not

shed their leaves after the first season.

Mr. Forrest tells me the plant is abundant on the Tali

Ranfje.

Rhododendron mekongense, Franch. in Journ. de Bot. xii

(1898), 263.^

' Jihododniilroti mekoiujense. (Azalea sensii Maxim.)— Rami virgati
ramo-si, in vicinitate inflorescentiae simiil ac rainuli novelli pilis longis
hispidi ; folia post llores evohita (adulta iion vidi), juvenilia oblongo-
obovata, \i'^~2') cent, longa, petiole et ad marginem liirsuta, apice
rotundata cum niucronulo, fsupra intense viridia, glabra, subtus glauca,
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Branches virgately branched, hispid with long hairs in

the vicinity of the inflorescence and also on the j^oung
branchlets. Leaves (which are not known in the mature

state) expanding after the flowers; young leaves oblong
obovate, 15-25 mm. long, hirsute at the margin and on
the petiole; apex rounded and mucronulate, deep green
glabrous above, glaucous beneath and lepidote. Floral

buds separated from the foliar buds small (4-5 mm.)
glabrous. Flowers terminal, 3-5, loosely fasciculate;

pedicels 10-12 mm. long lepidote. Calyx 4 mm. long
with lanceolate obtuse lepidote lobes ciliate at the margin
with fuscous hairs. Corolla yellow, 1 cm. long, 12 mm.
wide, shortly and widely tubular with obovate cup-shaped
lobes; stamens 8-10 included, filaments lanate below.

Ovary closely lepidote, longer than the glabrous style.
Mt. Sila in the Mekong Valley, between the Mekong and

the Salween. Soulie.

The corolla is like that of Rh. brachyanthum, Franch.,
but the calyx has a different form, and the presence of

hairs upon the branches and upon the leaves and the

precocity of the flowers in Rh. mekongense, Franch.,
. distinguish well the two species.

So much Franchet I.e.

I add the following comments :

—
This species, imperfectly known, is a difficult one.

Through the kindness of M. Lecomte I have seen a speci-
men of Soulie's collecting under No. 1004 from the locality
of the type. I have made a careful analysis of this

specimen and find no character by which I can separate it

from Rh. trichocladum, Franch. Without doubt they are

the same species. In a note to his description of Rh.

meJwngense, Franchet compares his species with Rh.

brachyanthum, Franch., and from that species Soulie's

plant is easily diagnosed on the lines marked out by
Franchet. But it is remarkable that Franchet says

lepidota ; gemmae florales at foliaceis sejunctae, parvae (4-5 mm.),
glabrae ;

flores terminales laxe fasciculatae, circiter 3-5, luteae
; pedun-

culi 10-12 mm. lepidoti ; calyx 4 mm., lobis lanceolatis, obtusis, lepidotie,
margine pilis fuscis cilia tis

;
corolla 1 cent, longa, 12 mm. lata, breviter

et late tubulosa, lobis obovatis, poculiformibus ; stamina 8-10, inclusa.
filamentis inferne lanatis

;
ovarium crebre lepidotum, stylo glabro

longius.
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nothinrj about Rh. frichocladuon, Franch., as an ally of

l\/i. m>'hmg('nsf, Franch.

In 1906 I endeavoured to match Forrest's specimen No.

698—this is the same as Monbeig No. 7 in Kew Herbarium :

so like are they they might have been plucked from the

same bush—with specimens named by Franchet in the

Paris Herbarium, and found the match in a specimen named

Rh. mekongnise, Franch., without entering into a critical

investigation of distinction from Rh. trichodadum, Franch.

Now havinof crood material of Rh. trichodadum, Franch.,

both dried and living specimens of Forrest's and dried ones

of Monbeig's plants, I am satisfied that they do not differ

from Rli. trichodadum, Franch. This adds, I think, to the

evidence pointing towards the identity of RJt. mekongense,

Franch., with RJt. trichodadum, Franch.

Turning now to the words of the technical description of

the two species Rh. trichodadum, Franch., and Rh. mekon-

gense, Franch. (the adult leaves of Rh. mekongense, Franch.,

are unknown), the only characters available for distinction

are:—
a. The corolla cup-shaped, 1 cm. long in Rh. "mekon-

gense, Franch.
;

rotate and 2 cm. long in RJu

trichodadum, Franch.

h. The ovary longer than the style in Rh. mekongense,
Franch.

;
shorter in Rh. trichodadum, Franch.

Short corollas occur, however, in Rh. trichodadum, Franch.,
and its rotateness is often hardly marked—easily merging
into cup-shaped.
As to the relative length of the ovary and style Franchet

writes,
" ovarium crebre lepidotum, stylo glabro longius."

This would be an unusual character in this series of

Rhododendrons—though it is met with in the Lapponicum
group and in the Anthopogon group

—and I suspect a

misprint : perhaps we should read,
"
stylo glabro longis-

simo." The character named by Franchet does not appear
in Soulie's specimen No. 1004.

What I have said about its relationship with Rh. tricho-

dadum, Franch., does not end my difficulty over Rh.

mekongense, Franch. Kingdon Ward collected in the Ka-
gwr-pw glacier valley, which is near Atuntsu, a pretty
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yellow-flowered species which now bears the name Rh.

Tnelinanthuin, Balf. f. et Ward. The locality is not far

from Mt. Sila, where Soulie obtained Rh. mehongense,

Franch., and I have tried to see in Ward's plant Franchet's

species. The characters of Rh. inelinanthum, Balf. f. et

Ward, are quite definite, separating it readily from Rh.

trichocladum, Franch., and its short calyx, longer pedicels
and long projecting style do not fit in with Franchet's

description of RJi. meJwngense, Franch.

Until more material is available we must leave the

question where it stands.

Rhododendron melinanthwm, Balf. f . et Ward.^ Sp. nov.

A bushy shrub, 6-8 ft. high, with slender scarcely twiggy
branches and leaves deciduous after one season. Branchlets

of the year are about 1 mm. in diam., clad with long setae

^ Rhododendron melinanthum, Balf. f. et Ward.—Frutex circ. 2-2"5 m.
altus tenuiraraosus vix virgatus. Ramuli hornotini circ. 1 mm. diam.pilis
setiformibus plus minusve praediti et sqiiamulis peltatis rufis perpaucis
intermixtis obsiti amiotini glabri albidi. Alabastra ovoidea parvula
catapliyllis externis ovatis spadiceis circ. 1 mm. longis glabris intermediis

spadiceis oblongis circ. 7 mm. longis acutis vel obtusis vel subtrun-
catulis extus lepidotis internis submembranaceis vel subfoliaceis lepi-
dotis. Folia parva brevissime petiolata ad 4'5 cm. longa ;

lamina

anguste obovata vel oblanceolata circ. 4 cm. longa 1'5 cm. lata chartacea

apice siibrotundo-obtusa minute mucronulata margine plana basi

cuneata supra laete viridis costa media tenui minutissime puberula
venulis primariis delicatis utrinsecus ad 6 ultimisque (siccitate) leviter

elevatis ubique minutissime granulosa subtus glauca papillis epider-
micis ceriferis obtecta lepidota squamulis peltatis inaequalibus integro-

marginatis conspersis epilosa vel margine et pagina inferiore pilis
setiformibus sparsissimis praedita (juveutute hirsuta). Intiorescentia

terminalis umbellata plerumque 4-flora. Flores plus minusve praecoces.
Bracteae mox deciduae (non visae). Pedicelli circ. 1 "5 cm. longi tenues

stricti sparse lepidoti nunc etiam pilis longis hirsuti. Calyx parvulus
lobis 5 ovatis vel deltoideis ad 2 mm. longis glaberrimis vel lepidotis
rarissime pilis paucis fimbriatis. Corolla lutea extus sparsim lepidota

epilosa breviter campanulata vel subpoculiformis circ. 2 cm. longa
tubo 1 cm. longo intus puberulo limln ampliati lobis 5 rotundatis

circ. 1 cm. latis. Stamina 10 inaequalia corolla breviora filamentis

paucis posterioribus fere ad apicem albo-villosis caeteris basin versus

puberulis. Ovarium anguste ovoideum circ. 5 mm. longum dense

lepidotum ; stylus ultra corollam exsertus ad 2 cm. longus glaberrimus ;

stigma lobulatum.

Species burmanica ex affinitate Eh. trichocladi, Franch. et Bh. mehon-

gensis, Franch. ab hoc pilis lanatis non hispidis, pedicellis longioribus,
ovario angustiore, stylo corollam superante, ab illo foliis longioribus

angustioribus pagina superiore hand strigoso-puberul a inferiore glauciore

papillis ceriferis longioribus, pedicellis duplo longioribus, calycis lobis

parvis haud hirsutis, corolla hand rotata, stylo duplo longiore longis
exserto.
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and a few peltate reddish scales
;
the whitish one-year-old

branches have neither hairs nor scales. Leaf buds are

small and ovoid, covered by chestnut-brown oblong pointed

or blunt scale-leaves, which are more or less lepidote on

the outside. Leaves small, very shortly stalked, at most

4"5 cm. long; blade narrowly obovate or oblanceolate, at

most 4 cm. long and To cm. broad, thin, papery, blunt, some-

what rounded at the apex, minutely mucronulate with a

flat margin and cuneate base, bright green on the upper
surface without hairs except for a few minute ones over

the midrib (which is slender and slightly prominent, as are

the primary veins, which are about 6 on each side, and also

the ultimate branches of the venation at least in the dried

state), on the under side showing a glaucous wax bloom

not very white and lepidote with discontiguous peltate un-

equal superficial scales which have an entire fringe ;
the

whole leaf devoid of setae except perhaps for a few on the

margin and under surface, the remains of a dense covering
in youth. Inflorescence a terminal umbel of about 4

flowers, which expand before the leaves. Bracts falling off

early. Pedicels about 1'5 cm. long, stiff, >slender, and spar-

ingly lepidote, occasionally setulose also. Calyx small with

5 ovate or deltoid lobes about 2 mm. long, without hairs or

scales or rarely with a few. Corolla yellow, sparingly

lepidote outside but without hairs there, about 2 cm. long,

shortly campanulate or somewhat cup-shaped, expanding
into a spreading limb with a tube 1 cm. long, puberulous
inside and 5 rounded lobes each about 1 cm. broad.

Stamens 10 unequal, shorter than the corolla with large
ovoid anthers and the posterior filaments densely girt with

white hairs about the middle and just above the ovary, the

other stamens being shortly puberulous near the base only.

Ovary ovoid, about 5 mm. long, densely lepidote ; style

longer than corolla, about 2 cm. long, quite glabrous and

slightly declinate, stigma lobulate.

E. Upper Burma :
—Ka-gwr-pw glacier valley. Abies

forest. Alt. 12,000-14,000 'ft. Kingdon Ward. No. 406.

June 1913. Flowers large yellow. Bushy shrub of 6-8 ft.

A bright-flowered species which should be worthy of

cultivation. It is easily distinguished from Rh. tricho-

cladum, Franch., bv its larger adult leaves without hairs
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on the upper surface, by the more glaucous tint of the

under surface of the leaf where the epidermal papillae are

longer, by the flower pedicels nearly twice as long, by its

small calyx, which is not hirsute, and by the much longer
exserted style. Of its relations to Rlt. mekongense, Franch.,

I have written under that species. -^

V Rhododendron xanthinum, Balf. f. et W.' W. Sm.^ Sp.

nov.

Small shrub about 1"5 meters high, with short twisted

branches and leaves deciduous after one season. Branch-

lets of the year clad with twisted long interlocking hairs

and also sparingly lepidote ; one-year-old branches grey
and without hairs or scales. Leaf buds small oblong ovoid,

the bud scales all shortly ciliate at the apex and the inner

lepidote on the back. Leaves at most 3 cm. long, appearing
after the flowers

;
blade thin papery, at most about 2 '7 cm.

long and 7 mm. wide, oblong or narrowly obovate obtuse

or somewhat rounded or even acute at the apex with a flat

1 Rhododendron xanthinum, Balf. f. et W. \Y. Sm.—Fruticulus ad
15 dm. altus tortuose breviterque ramosus. Raiiiuli hornotini pilis

lanatis dense vestiti sparsimqne lepidoti annotini glabri grisei. Alabastra

parva oblongo-ovoidea cataphyllis brunueis exterioribus subrotundatis

apice breviter ciliatis interioribus oblongis obtusis circ. 6 mm. longis
extus plus miiiusve lepidotis apice ciliatis. Folia post floras evoluta ad
3 cm. loiiga ;

lamina tenuis chartacea circ. 27 cm. longa 7 mm. lata

oblonga vel anguste obovata ajjice obtusa nunc subrotundata nunc
subacuta margine plana basi cuneata supra sordide viridis subtus

pallidior utrinque juventute '^Wis lanatis fuscis squamulisque super-
ticialibus peltatis iutegro-fimbriatis lutescentibus discontiguis subtus

densius obtecta maturitate supra pilis squamulisque paucis sparsa nunc
omnino glabra infra semper lepidota seel costa media basi excepta fere

epilosa venarum reticulo purpurascente; petiolus ad 4 mm. longus dense

lanatus et plus minusve lepidotus. Flores in umbellam terminalem
circ. li-floram dispositi praecoces ; bracteae non visae

; pedicelli circ.

rs cm. longi lanati et lepidoti superne m calycem lanato-barbatiim

expansi. Calyx jsilis lanatis occultus lobis 5 circ. 2 mm. longis.
Corolla lutea circ. 2 cm. longa anguste campanulata extus pilis lanatis

plus minusve obtecta et lepidota, tubo circ. 1 cm. longo intus pubescente,
limbi ampliati lobis 5 rotundatis circ. 1 cm. diam. integris patentibus.
Stamina 10 corolla breviora filamentis posterioribus medium versus

albo-villosis os corollinum oppletentibus auterioribus basin versus plus
minusve pubescentibus. Ovarium ovoideum circ. 3 mm. longum
lepidotum et pilis lanatis ad apicem praecipue plus minusve obtectum;

stylus circ. 8 mm. longus stamina subaequans declinatus glaber; stigma
lobulatum.

Species yunnanensis Rh. trichoclado, Francli. persimilis ramulis
brevibus subintricatis hand virgatis, foliis angustioribus, calyce lanato

barbato, corolla extus pilis lanatis obtecta differt.



88 TRANSACTIONS OF THE [Sess.
lxxx

inar(>-in and cuneate base, dull green above, paler beneatli

but without marked glaucous bloom, when young clad on

both sides, but more densely below, with long intricate pale

brownish hairs and also lepidote with pale shining super-

ficial discontiguous scales
;
older leaves have lost more or

less the hairs and scales from the upper side and are

lepidote below with some hairs on the base of the midrib

and covering the petiole
—the midrib and primary veins and

the veinlets tend to become a dark i-ed colour and are not

prominent ; petiole, at most 4 mm. long, is densely coated

with long intricate hairs and more or less lepidote. The

flowers are grouped in terminal umbels of about 3 flowers

and are precocious. Bracts are soon deciduous. Pedicels

are at most TS cm. long with hairs and scales, and expand
into the calyx, which is so densely bearded its surface is

hidden. Calyx lobes 5. Corolla yellow, about 2 cm. long,

narrowly campanulate lepidote outside and pilose ;
the tube

is about 1 cm. long and is pubescent inside, the ample limb

has 5 rounded spreading entire lobes about 1 cm. in diameter.

The stamens are 10 shorter than the corolla with largre

ovoid anthers, and the filaments of the posterior stamens

whitely villous about the middle, filling up the mouth of

the corolla above the ovary, the others are puberulous at

the base. The ovoid ovary, about 3 mm. long, is lepidote
and also bears long twisted hairs, especially at the top;
style more or less declinate is about 8 mm. long and quite
glabrous; stigma lobulate.

Yunnan :
—Shweli-Salween divide. Lat. 25° 30' N.

Alt. 10,000 ft. Shrub of 2-4 ft. Flowers precocious,

canary-yellow. Open stony slopes on the margins of

thickets. G. Forrest. No. 12,0GG. June 1913.

This species is without doubt the representative on the
Shweli-Salween divide of Rh. trichocladum, Franch., which
is spread over the Tali Range. The Shweli-Salween plant
differs from Rh. trichocladum, Franch., in habit. It forms
a somewhat intricately branched small shrub wanting the
stouter virgate twigs of Rh. trichocladum, Franch. Then
the hair indumentum here is always lanate in type, not

hispid. Further, the calyx has a dense beard of hairs

coating it, and the corolla has hairs on the outside in
addition to scales.
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New Garden Dracocephalums from China. By
W. W. Smith, M.A., and George Forrest.

(Read 13th Aprill916.)

During the last two years further botanical material has

been obtained in the rich alpine regions of North-West

Yunnan, and amongst this material (as yet but inadequately

examined) are certain interesting new Dracocephalums
with pinnatifid leaves, some of which are already in culti-

vation and will prove of undoubted horticultural value.

Previous to the discovery of these, only one pinnatifid-

leaved member of this genus was recognised as being
Chinese—D. tanguticum, Maxim.,—and in the recently

published Key to the Labiatae of China (S. T. Dunn, B.A.,

F.L.S., in Notes R.B.G. Edin., vi, 127) that species is

separated from its Chinese allies by its pinnatifid leaves.

Moreover, all the Kansu, Szechuen, and Yunnan sheets

with such leaves are referred to that species. We have

previousl}'" acquiesced in this arrangement, which we saw

no good reason to dispute, supported too as it was by both

Professor Diels and Mr. Dunn, authorities on the Flora of

China of the highest standing. But further experience in

the field and acquaintance with the plants under cultiva-

tion have forced us to the conclusion that D. tanguticiotn

is an aggregation of very distinct plants which in gardens
would be looked upon as meriting definite specific names.

As regards the Yunnan species of the group, observation

in the field with the discovery of new allies strongly

supports this conclusion. Garden experience of the newer

plants points in the same direction.

It was the discovery of D. Isabellae (described by one of

us in Notes KB.G. Edin., viii, 211) which first suggested
the possibility of a series of closely allied species of the

D. tanguticuTn type. This very beautiful species was

found on the Chungtien plateau, and is now in cultivation.

It possesses leaves almost identical with those of D. tan-

guticum, but its magnificent flowers have distinct characters

of their own. Then followed a small-flowered species

which is described below as D. propinquuTii ; in habit and
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iuHoivsceiice it is further removed from the Kansu plant

of I'rzewalski (type of B. tanguticiiin) than is the Yunnan

phiiit cultivated in this country under D. tanguticum. It

is in cultivation, and its behaviour tliere is all in favour of

its specific distinctness
;
in tlie form of the leaves and in

the structure of the flower its tanguticwm afiinity is

undoubted, yet no observer at first sight would imagine
them to be even closely related. This dissimilarity led us

then to doubt the correctness of the view which associated

the Yunnan " D. tanguticum" with the typical Kansu

plant. The Yunnan plant has a distinct habit which is

definite even in the first year's growth ; its flowers are

twice the size of those of the Kansu plant
—worthy of note,

although we would not attach much weight to that char-

acter if it stood alone. The plant ought to have a dis-

tinguishing name, and as on its first appearance in the

Koj'al Botanic Garden as a cultivated plant it bore for a

while the name D. Forrestii, we propose to restore that

appellation. A diagnosis is given below.

Another plant of the series is found on the Tali

Range, more closely allied, in our opinion, than any of

the others to the Kansu D. tanguticum. It is described

below as D. taliense. Its area of distribution is in the

]\Iekong basin, separated by a long and very high mountain

range from the habitats of the other Yunnan species.

Of these D. Isahellae and D. propinqiium appear to be

confined to the Chungtien plateau ;
D. Forrestii, at its

optimum in the Lichiang Range, has outliers on the same

plafeau.
In our view then there are five species of this section

with pinnatifid leaves known from China. Two have

very large flowers, D. Isahellae, D. Forrestii
;
D. tanguticum,

flowers of moderate size
;

D. propinquum, D. taliense,

flowers decidedly smaller than those of the other species.
In the Royal Botanic Garden during 1915 three of these
were in flower—D. Forrestii, D. Isahellae, D. j)ropinquum ;

the dirterences between them are manifest both in the

early and in the late stages of development.

Dracocephalum Forrestii, W. W. Sm. Sp. nov.

Species valde aflinis D. fangutico, Maxim, sed habitu,
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inflorescentia vix interrupta potius densissima, verticillastris

paucifloris, calycibus raajoribus divergit.

Herba perennis 15-50 cm. alta caulibus gracilibus

simplicibus vel ramosis dense foliatis plus minusve albo-

villosulis internodis ±1 cm. longis. Folia 2-3-jugo-

pinnatisecta vel 3-partita segmentis linearibus usque ad

2 em. longis 1 mm. latis acutiusculis revolutis supra glabris
nitentibus infra praesertim in costam albo-villosulis ;

folia

in cultura aeque revoluta, nonnunquam subplana. Verti-

cillastri saepius 2-4-fiori numerosi 10-30, apice fere ad

basim eaulis orientes approximati inflorescentiam densam

spiciformem bracteis magnis et calycibus purpureis ornatam

formantes. Bracteae foliis subsimiles subaequales; brac-

teolae subulatae vel lineares calyce multo breviores ;

pedicelli 1-3 mm. longi. Calyx ±2 cm. longus anguste
tubulosus dense albo-villosulus purpurascens ;

dentes

-\-l mm. longi anguste lanceolati subspinescentes superi-
ores paulo majores. Corolla d=3 cm. longa saturate

purpureo-coerulea extus densius intus hie illic albo-

villosula
;

tubus basi 2 mm. latus superne ventricoso-

ampliatus 5-6 mm. latus
;

labium superum obovatum

galeatum 5-6 mm. longum emarginatum ;
labium inferum

patens ±1 cm. longum lobo medio reniformi circ. 5 mm.
lato lobis lateralibus subrotundatis multo minoribus.

Stamina e tubo exserta lilamentis lono'iuscule albo-villosis

antheris glabris. Nuculae circ. 3 mm. longae trigono-

oblongae compressiusculae minute papillosae glabrae nigrae.

Dracoceplialii7)% tanguticum, Diels, vix Maxim, in Notes

Roy. Bot. Card. Edin., vii (1912), pp. 45, 187
; Dunn,

ibid., vi (1915), 168.
" Flowers deep blue. On dry grassy banks on the

Chungtien plateau between descent of Niu Chang Pass

and Hsia Chung Tien, Yunnan. Alt. 12,000-13,000 feet.

Sept. 1904." G. Forrest, No. 605.

•'Plant of 12-16 inches. Flowers deep blue. Whole plant
aromatic. Open dry situations amongst scrub on the eastern

flank of the Lichiang Range, N.W. Yunnan. Lat. 27'' 25' N.

Alt. 11,000 ft. Sept. 1906." G. Forrest, No. 3033.
" Plant of 6-10 inches. Flowers deep purplisli-blue.

Stony mountain meadows on the eastern flank of the



92 TRANSACTIONS OF THE [Sess.
lxxx

J

Lichiancr Range. Lat. 27° 30' N. Alt. 11,000-12,000 ft.

Aug. lolo." G. Forrest, No. 6490.

Also No.s. 604, 11,297 from the Chungtien plateau, and

No. 10,978 from the Lichiang Range.

Dracocephalum j^ropinquum, W. W. Sm. Sp. nov.

Species affinis D. tangutico, Maxim, sed habitu ramoso

verticillastris paucifloris floribus multo minoribus inter

alia ditiert.

Herba perennis 30-4.5 cm. alta caulibus gracilibus basi

ad apicem ramosis plus minusve albo-villosulis internodis

2-3 cm. longis. Folia variabilia, juvenilia saepe simplicia

linearia circ. I'o cm. longa, seuiora 2-3-jugo-pinnatisecta

vel 3-partita segmentis linearibus 1 mm. latis acutiusculis

revolutis .supra glabris nitentibus infra praesertim in

costam albo-villosulis ;
folia in cultura saepe plana 2 mm.

lata. Verticillastri 1-2-flori, rarius 3-4-flori, in suprema

parte caulis orientes satis remoti inflorescentiam spiciformem
circ. 15 cm. longam formantes

;
rami aeque floribundi.

Bracteae foliis subsimiles minores, simplices lineares vel

tripartitae ;
bracteolae subulatae vel lineares calyce multo

breviores; pedicelli ±1 mm. longi. Calyx 6-8 mm. longus

anguste tubulosus albo-villosulus purpurascens ;
dentes

2-3 mm. longi lineari-lanceolati subspinescentes superiores

paulo majores. Corolla 13-14 mm. longa violaceo-purpurea
ex bus sparse albo-villosula

;
tubus basi 1 mm. latus superne

ventricoso-ampliatus 3-4 mm. latus; labium superum
obovatum oraleatum 3-4 mm. longum emarginatum : labium

inferum patens circ. 5 mm. longum lobo medio reniformi

5 mm. lato emarcrinato lobis lateralibus subrotundatis

multo minoribus. Stamina e tubo exserta filamentis

sparse villosis antheris glabris. Nuculae circ. 3 mm.

longae trigono-oblongae compressiusculae minute papillosae

glabrae nigrae.

"Plant of 12-18 inches. Flowers soft violet purple.

Open stony pasture on the mountains in the N.E. of the

Yangtze bend, Yunnan, West China. Lat. 27° 45' N.
Alt. 10,000 ft. Sept. 1913." G. Forrest, No. 11,195.

Also cultivated in Royal Botanic Garden, Edinburgh,
from seed presented by J. C. Williams, Esq., Caerhays
Castle, Cornwall.
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f Dracocephahmn taliense, G. Forrest. Sp. nov.

Species valde affinis D. tangutico, Maxim, a quo habitu

diverso, eaulibus supra ramosis paucifloris, verticillastris

1-2-floris regione foliata baud discretis eacumque ± inter-

mixtis inter alia recedit.

Herba perennis 45-60 cm. alta eaulibus gracilibus infra

simplicibus | supra medium ramosis ramulis ascendentibus

bene foliatis paucifloris. Folia 2-3-jugo-pinnatisecta seg-

mentis linearibus usque ad 2"5 cm. longis 1 mm. latis acutis

revolutis supra glabris subnitentibus infra ad costam

prominentem albo-villosis. Verticillastri saepius 1-2-flori

pauci vulgo 4-5 inflorescentiam laxam spiciformem (terrain-

alem sed una cum regione foliata intermixtam) baud con-

spicuam formantes. Bracteae foliis simillimae
; pedicelli

fere nulli. Calyx ±1'2 cm. longus tubulosus mediocriter

albo-villosulus viridis vel supra purpurascens ;
dentes

3-4 mm. longi triangulari-lanceolati subspinescentes.

Corolla ±2 cm. longa saturate purpurea extus dense

intus sparse albo-villosa; tubus supra ventricoso-ampliatus,
labium superum circ. 3 mm. longum emarginatum, inferum

circ. 5 mm. longum lobo medio reniformi. Stamina e

tubo exserta filamentis albo-villosis. Nuculae maturae

desunt.
" Plant of l|-2 ft. Flowers deep soft purple, open dry-

situations amongst pine scrub and on ledges of cliffs on the

western flank of the Tali Range, Yunnan. Lat. 25° 40' N.

Alt. 10,000 ft. Aug. 1913." G. Forrest, No. 11,524.

This species differs much less from the Kansu plant than

the allied species do.

Note on Parasyringa, a New Genus of Oleaceae.

By W. W. Smith, M.A.

(Read 10th February 1916.)

In 1886 Franchet described under Syringa sempervirens
a peculiar Yunnan plant and found it necessary to extend

the scope of the genus Syringa for the accommodation of

his new species. This he did by making a new section
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Sarcocar})ion, of which Syringa sempervirens, Franch., is

the sole representative. Several characters of the new

species accord ill with Syringa
—the evergreen coriaceous

foliacre, the more or less fleshy mesocarp of the fruit, and

tlie single wingless seed. The habit of the plant, moreover,

does not suggest Syringa ;
so little is it reminiscent of that

fenus that an3'one unacquainted with the plant would com-

pare it with Ligustrum and its allies in his first attempt
at identification. These ditficulties have already been

noted by Schneider in his Illustriertes Handbuch der Laub-

holzkunde, vol. ii, p. 771, from which I quote his apt note :
—

" Die S. sempervirens, Franchet, in Bull. Soc. Linn. Paris,

i, 613, 1886, aus Yunnan, mit immergrlinen B. und stein-

fruchtartiger Fr. mit etwas fleischigem Mesocarp und

uncfefliio^elten Samen kenne ich nur aus einem Bl.-

Exemplar, das viel mehr einem Ligustruni als einer

Syringa gleicht. Franchet begriindete auf diese Art seine

Sekt. Sarcocarpion. Meiner Meinung nach handelt es

sich hier wohl um eine neue Gattung, doch konnte ich die

Fr. noch nicht untersuchen."

The resemblance to the genus Ligiistruin is well illus-

trated by the marked similarity in habit and leaves to

Ligustrum coriaceum, Carr., an excellent figure of which
is given in Bot. Mag., tab. 7519. The native country of

this latter plant is not definitely known—it is possibly

Japan ; by many good authorities the plant is considered

merely a growth form of L. jajwnicum, Thunb., which has

arisen in Japanese gardens. However that may be, the

resemblance is so close that Mr. George Forrest (collector of

the sheets quoted below) was at first sight inclined to

believe that plants of the latter growing in the Royal
Botanic Garden, Edinburgh, were the same as the Yunnan

plant known to him. The fruits, how^ever, of the two plants
are quite distinct, that of L. coriaceum being a globose

berry, the size of a small pea, that of the Yunnan plant
oblong and dehiscing from the apex.

Tiie plant is then somewhat awkwardly placed in Syringa,
although nearly allied; its dehiscent fruit separates it readily
from Llgustrwiv and other members of the Oleineae. I

suggest as the generic name Parasyringa. Franchet's
sectional name would be appropriate, but that name, with
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a slightly different suffix, is, as Francliet himself points out,

a synonym of Kadsura.

Parasyringa, W. W. Sm. Genus novum.

Calyx cupuliformis dentibus 4 brevissimis praeditus.
Corolla tubulosa tubo calycem 2-3-plo superante, lobis

4 calyci subaequilongis induplicato-valvatis. Stamina 2

supra medium tubum affixa filamentis antheras aequan-
tibus

;
antherae oblongae paululo exsertae medio dorso

insertae. Ovarium 2-loculare
; stylus ovario subduplo

longior, stigmata breviter bifido
;
ovula in quoque loculo

2 ab apice loculi pendula. Drupa oblonga subteres meso-

carpio tenui loculis inaequalibus altero casso altero abortu

monospermo, apice dehiscens. Semen solitarium pendulum
baud compressum exalatum

;
albumen carnosum

; cotyle-
dones planae radicula brevi supera. Fruticulus glaber.
Folia opposita Integra coriacea persistentia. Flores in

paniculas terminales densas dispositi. Species unica

yunnanensis.

Parasyringa sempervirens, W. W. Sm. Comb. nov.

Syringa sempervirens, Franch., in Bull. Soc. Linn. Paris, i

(1886),/613 ; Hemsl., in Journ. Linn. Soc, xxvi (1889),

84; Diels, in Notes R. B. G. Edin., vii (1912), 116,

149, 257
; Schneider, Handb. Laubholz., ii (1911), 771.

As the original description of the species is not in a

readily accessible publication, I reproduce below Franchet's

diagnosis :
—

Sectio : Sarcocarpion (Sarcocarpon Bl. est Kadsurae

synon.).
—Fructus drupaceus, mesocarj^io rupto loculicide

dehiscens
;

loculis valde inaequalibus : altero casso, ovulis

abortientibus
;

altero rite evoluto, abortu monospermo ;

semen oblongum, vix compressum, exalatum, incurvum.

Frutex sempervirens, foliis coriaceis. Species hucusque

cognita unica, infra descripta.

Syringa {Sarcocarpion) sempervirens, sp. nov.—Frutex

bimetralis, ex toto glaber, ramosus, ramis, hornotinis

angulatis, lenticellosis
;

folia breviter petiolata, limbo

(1-1^ poll, longo) rigide coriaceo, late ovato vel sub-

orbiculato, integerrimo, margine revoluto
; cymae pauci-

florae, secus ramos patentes paniculam terminalem pyramid-
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atam etticientes ; pedicelli inaequilongi (2-4 mill.), crassi
;

calvx cupuliformis obsolete crenatus
;
corolla alba tubulosa,

tube breviusculo (6-8 mill.) calyce subtriplo loagiore, lobis

demum reflexis, crassis, subobtusis
;

stamina circiter e

medio tubi orta, antheris medio dorso insertis, oblongo-

linearibus, corollam subaequantibus ; stylus apiee breviter

l)itidus ; capsula drupacea, sub maturitate caeruleseens,

ovata, 12-15 mill, longa, semen unicum fovens.

Yun-nan, in montibus supra Tapintze, alt. 2500 m., legit

Delavay.
The following sheets of the species are in the Herbarium

of the Royal Botanic Garden, Edinburgh :
—

"Dwarf shrub of 1-2 ft. Flowers creamy-yellow, fra-

trrant. Dry shady situations on the margins of pine
forests on the eastern flank of the Lichiang Range,
Yunnan. Lat. IT 30' N. Alt. 12,000 ft. July 1910."

G. Forrest, No. 6197.
"
Evergreen shrub of 4-6 ft. Flowers immature, pro-

bably yellowish-white. In open shrub on the descent to

the Yangtze from the eastern boundary of the Lichiang

valley. Lat. 27° 15' N. Alt. 9000-10,000 ft. June 1913."

G. Forrest, No. 10,124.
"
Evergreen shrub of 6-9 ft. Foliage coriaceous. Flowers

pale creamy-j-ellow, fragrant. Open scrub and in thickets

in the mountains in the N.E. of the Yangtze bend, Yunnan.
Lat. 27° 45'. Alt. 8000-9000 ft. Aug. 1913." G. Forrest,

No. 10,735.
" Shrub of 3-5 ft. In fruit. Open situations amongst

scrub on the Yung-pe mountains, Yunnan. Lat. 26° 45' N.
Alt. 9000 ft. Sept. 1918." G. Forrest, No. 11,042.

I should add that young plants grown from seed (Forrest,
No. 11,042), the gift of J. C. Williams, Esq., Caerhays
Castle, Cornwall, are now in the Roj^al Botanic Garden.

If, however, the rate of growth corresponds to that of

Lirju><trum coriaceum, Carr. (which in habit it so closely

resembles), it will be some considerable time before it

reaches the flowerinor stajre.

I



1915-16.] BOTANICAL SOCIETY OF EDINBURGH 97

Rhododendron lacteum, Franch. By Professor

Bayley Balfour, F.R.S.

(Read 13th April 1916.)

Within the last few years there has flowered in cultiva-

tion in Europe a beautiful Chinese Rhododendron bearing
the name Rh. lacteum, Franch. It is one of the large-

leaved plants of the genus, is hardy, and produces a big
truss of white flowers blotched with crimson. It was dis-

covered in Yunnan by the Abbe Delavay, and from seeds

sent by him to the Jardin des Plantes, Paris, the plants
now flowering have originated. The first record of its

flowering in Britain was in 1910 in the garden of

Mr. F. D. Godman, South Lodge, Horsham. In France it

first flowered with M. de Vilmorin at Verrieres le Buisson

in 1912, the flowering plant being then twenty-two years
old.^ Unfortunately the wrong name has got attached to

the plant. It is not Rh. lacteum, Franch.^ and the aim of

this communication is to put right the nomenclature.

In 1886^ Franchet described under the name RJi. lacteum,

Franch. one of the first of many new Rhododendrons found

by the Abbe Delavay on the Alps of Yunnan. The de-

scription runs :
—

" Arbor. Folia crasse coriacea, ovato-elliptica, basi dis-

tincte cordata, supra intense viridia glabra, subtus pube

pallide rufescente obducta, quasi tomentella, nervis utrin-

secus 10-12. Flores 12-20 dense congesti, lactei, pedunculo

elongato breviter rufo-lanuginoso ; calyx minimus, dentibus

obsoletis, late triangulis ;
corolla pollicaris, e basi late

campanulata, extus glaberrima, lobis 6
;
stamina 12, fila-

mentis basi scabridis
;

ovarium breviter et dense rufo-

tomentellum, stylo ex toto glaberrimo.
"
Yunnan, in monte Koua-la-po silvas efficiens. (Delavay,

No. 164)'"
The full story on Delavay's ticket is :

—" No. 164. Arbre

1 See Mottet in Eev. Hort. (1912), 275 ; id. in Gard. Cliron., Nov. 27,
1915. In the Botanical Magazine (1911), t. 8372, there is an error in

the statement that it flowered with M. de Vihnorin in 1908.
2 A short note stating this has appeared in the Gardeners' Chronicle

of March 25, 1916.
3 Franchet in Bull. Soc. Bot. France, xxxiii (1886), 231.

TEAXS. BOT. soc. EDIN. VOL. XXVn. 7
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<ie 10 metres. Fleurs blanc de kit. Foret des liautes

inontao^nes; forme presque a lui seul des forets au sommet

<le Koua-la-po (Hokin). 21 Mai 1884. Leg. ipse Delavay."

In 1887 ^ Franchet described under the name Rh.

Inctewin, Franch. var. iiiacropltylluTii another of Delavay's
Rhododendrons in the following terms;—

" Folia ovato-oblouga, longe cuneiformia, usque ad 9

poll, longe subtus dense rufo-lanuginosa, flores usque 20-25

glomerato-cor3anLosi, corolla 4-5 cent, longa, lactea cum
maculis fuscis.

" Yunnan ad collem Yen-tze-hay. Alt. 3200 m. ubi silvas

efformat
;

ii. 23 maj. (Delav. No." 2214)."

The full stor}- on Delavay's ticket is :
—" No. 2214.

Fleurs blanches avec une le<jere teinte lactee. Arbre de 8

a 10 metres. Les forets au col de Yen-tze-hay (Lankong)
a 3200 m. d'alt. 31 Mai 1886. Legit Delavay."

I am under special obligation to M. Lecomte, Director of

the Botanical Department in the Jardin des Plantes, Paris,

for having given me the privilege of examining Franchet's

type specimens (Delavay's Nos. 164 and 2214) preserved at

Paris, and from them I have transcribed above Delavay's

original tickets. Li addition to these type specimens M.

Lecomte has been so good as to send me a third sheet of

specimens collected by Delavay and named Rlt. lacteum,
Franch. on the sheet by Franchet. Delavay's ticket on

this specimen reads:—"Rhododendron No. 2794. Fleur

jaune soufre. Arbrisseau de 2 metres parmi les broussailles

sur le Tsong-chan au-dessus de Tali a 4000 m. d'alt. Le
27 Juin 1887. Legit ipse J. M. Delavay." This plant is

certainly of the same species as Rh. lacteum, Franch.,

Delavay No. 164.

In addition to these Paris specimens I have had for

examination the collections made by Mr. Forrest in Yunnan

during his several years of exploration and presented to

the Royal Botanic Garden, Edinburgh, by Mr. A. K. Bulley
and by Mr. J. C. Williams. Amongst these I find the

following, which correspond with Delavay's Nos. 214 and
2794 and are Rh. lacteum, Franch. :

—
Yunnan. In and on the margins of pine forests on the

eastern flank of the Tali Range. Lat. 25° 40' N. Alt.
' Franchet in Bull. Soc. Bot. Fiance, xxxiv (1887), 280.
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12,000 ft. Shrub of 15-25 ft. Flowers pale yellow.
Forrest No. 4160. Aug. 1906.

Yunnan. Rhododendron forest. Eastern flank of the Tali

Range. Lat. 25° 40' N. Alt. 12,000 ft. Tree of 20-30 ft.

Flowers pale yellow, fragrant. Forrest No. 6778. Aug.
1910.

Yunnan. Rhododendron forests. Western flank of the

Tali Range. Lat. 25° 40' N. A shrub of 15-25 ft. Alt.

12,000 ft. Flowers pure canary yellow. Forrest No.

11,575. June 1913.

And then there are the following specimens, which are

certainly the same as Delavay's No. 2214 and are therefore

Rh. lacteuTYi, var. inacrophyllum, Franch. :
—

Yunnan. Above the pine belt on the Sung Kwei—Lang
Kung divide. Lat. 26° N. Alt. 13,000-14,000 ft. Forrest

No. 501. Dec. 1904.

Yunnan. Open situations in pine forests on the descent

from the Sung Kwei pass to the Sung Kwei valley. Lat.

26° 15' N. Alt. 10,000-11,000 ft. Tree of 20-30 ft.

Flowers white fleshy with a blotch of rich crimson at base

of corolla. Forrest No. 2159. April 1906.

Careful examination of this material shows to me that

the differences separating Rh. lacteuni, var. macrophylluvi,
Franch. from Rh. lactewni, Franch. are more than varietal

and that we have before us here two quite distinct species.

Apart from many minor differences there are two
characters by which Rh. lacteum, Franch. and Rh. lacteuvi,

var. "inacrophyllum, Franch. can be readily distinguished
one from the other. These are :

a. The indumentum of the under surface of the leaf :
—

Genuine student as he was of Rhododendrons, Franchet

came to recognise the importance of the indumentum as a

diagnostic mark within the genus, and as bearing upon the

immediate subject of discussion here I quote from one of

the pregnant notes which he usually attached to his

diagnoses of species after the earlier ones. Writing of

Rh. sanguineu'in, Franch. he says :
— " La couche crustacee

qu'on observe a la face inferieure des feuilles de quelques
Rhododendron n'est souvent que la strate inferieure d'un

veritable tomentum
;
mais dans le Rh. sanguineuvi ainsi

que dans le Rh. lacteum et quelques autres, I'indument
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laiiu'ux fait reelleinent defaut." This states a critical

ditiei-ence recognisable at sight betwixt Rh. lacteum,

Fraiich. and RkAadcum, var. macropilylhtm, Franch.

The indumentum of Rh. lacteum, Franch. forms a uniforni

smooth velvety dull fawn-coloured covering to the leaf

under surface and when looked at closely shows prismatic

scintillate points all over. It is composed of tufts of hair-

cells. Each tuft has a very short base of attachment the

cells of which have a yellow-brown content. From the

base spread out thin-wallcd unicellular branches, some four

or five, of no great length. They are wide and empty,

somewhat vesicular, and colourless. These tufts are close

set and their branches closely interlock. The walls of

these cells give the prismatic reflections on the surface of

the indumentum. Many tufts form one stratum of

indumentum.

In Rli. lacteum, var. macrophyllum, Franch. the indu-

mentum of the under surface of the leaves produces a

hazel-brown covering which under moderate magnification
—even to the unaided eye

—
appears to be coarsely pitted.

It is not smooth and velvety but somewhat fluffy and does

not show prismatic scintillations. It is composed of cup-

shaped scales each with a definite many-celled stalk

expanding into a membranous cup one cell thick showing

a network of the walls of the component cells. The rim

of the cup is undulate and runs out at points into long

tortuous threads which are intricately woven between the

mouth of the cups. The tint of the cells of the cups gives

the colour of the indumentum. But these cup-shaped

cells at the surface of the indumentum are not the only

ones. Beneath these and of all sizes down to quite few-

celled almost unformed ones are other colourless scale hairs

which, when as often happens the brown scales of the

free indumentum surface fall ofl", appear as a greyish lower

stratum of indumentum taking the place of the scales

removed. The indumentum here is then of more than one

.stratum.

In the ordinary language of systematists the covering
W(juld be called a tomentum in both cases and the under

surface of the leaf be described as tomentose. But in the

genus Rliododendron there are many kinds of indumenta



1915-16.] BOTANICAL SOCIETY OF EDINBURGH 101

that would come under the designation tomentose which

differ markedly in construction and aire useful diagnostic

marks. I may here direct attention to a short paper by
Miss E. M. Jesson^ dealing with the indumentum of

Rh. Falconeri, Hook. f. and Rh. Hodgsoni, Hook. f. in

which the diagnostic value of the indumentum is clearly

pointed out.

The indumentum of the ovary in RJt. lacteutn, Franch.

and Rh. lacteum, var. macrojjhyllum, Franch. is of the

same character composed of fasciated longer or shorter

hairs.

b. The colour of the flower:—
The colour of the flower in Rh. lacteum, Franch. is

variously described by the collectors as
" blanc de lait,"

"jaune soufre," "pale yellow," "pure canary yellow."
In one of Mr. Forrest's specimens the dried flowers show^

quite a yellow tint. Franchet uses the word "
lactee."

The flowers of Rh. lactewm, var. inacrophyllum, Franch,

are described by collectors as
" blanches avec une legere

teinte lactee,"
" white with a blotch of rich crimson at

base." Franchet says : "corolla lactea cum maculis fuscis."

In all the dried specimens the blotch is evident.

One concludes from the evidence that the flower in

Rh. lacteum, Franch. has always a yellow tint becoming-

bright yellow at times and there is iio crimson blotching.
Rh. lacteum, var. macrophyllum., Franch. has white

flowers sometimes creamy white and Avith a crimson blotch.

It is this Rli. lacteum, var. macrophyllum, Franch. which

has come into cultivation under the name Rh. lacteum,

Franch. How did the name lacteum become attached

to it?

In 1889 -

Hemsley cited Rh. lacteum, Franch. as a species

of the Chinese Flora in his Enumeration, but he makes no

special reference to Rh. lacteum, var. iinacroiihyllum.,

Franch. published in 1887. He must have known of the

variety, for his reference to Chinese localities for the species

runs—"Yunnan: a tree forming woods on the Koulapo
Mountains and on Yengtzehay near Lankong at 3200

metres (Delavay)," and "
Koulapo" is the station given by

^ Jessoii in Ann. of Botany, xxix (1915), 635.
-
Hemsley in Journ. Linn. Soc, xxvi (1889), 26.
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Fraiichct for Eh. lacteuni, Franch., Yeng-tze-lia}^ the

station for Rlt. lacfeum, var. inacrophylhim, Franch. The

specimens are cited from Herb. Kew. I must think that

Hemsley did not devote critical examination to the plants.

He is far too acute a botanist to miss the distinctions.

Subsequently in 1911 Avhen he described in the Botanical

Mai,fazine under t. 8372 as RJi. lacteum, Franch. a plant
—

really Rli. lacteum, var. inacrophyllum, Franch.—the

figure of which was derived from a flowering specimen in

the garden of Mr. F. D. Godman at South Lodge, Horsham
—he took the same attitude. There is no reference to

Franchet's variety. This as a criticism of Franchet's

work was dangerous.
I have had occasion to follow along the path which

Franchet trod in several fields, and the experience has

always increased nn" admiration of his perspicacity and of

the accuracy of his work. When Franchet names a varietal

form within a species one may have confidence that there

is a valid differential feature in the forms he deals with—
difierent though its value be in the eyes of botanists.

Franchet's attitude was conservative. Observe how he is

always endeavouring to bring the Chinese novelties with

which he is dealing within the limits of a specific tj^pe

already known from the Himalayas. He preferred to

extend the limits of a species rather than to break up an

aggregate. The case before us illustrates his extension of

specific limits beyond what is natural, and what I believe

he himself would have allowed had he lived to publish the

fuller account of the species of which these earlier descrip-
tions were only preliminary diagnoses. For there is no

doubt about it— Rh. lacteum, Franch. is one species,

R}i. lacteum, Franch. var. macrophyllum is another.

Rli. lacteum, Franch. is apparently" rare, RJt. lacteum,
var. macro})]tyHum, Franch. more common, and the latter

it is of which the seed came to Europe from Delavay
and from which the plants that have flowered in cultiva-

tion have been derived. Its varietal name having been

ignored it has usurped the specific one.

Diels also misunderstood the Rlt. lacteum, Franch. In
ini 2, accepting an identiflcation I had made at Paris in

190G of Forrest's No. 501 as Rh. lacteum, Franch. var.
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macrophyllum, Diels ^ took Forrest's No. 2159 to be the

true Rh. lacteum, Franch. adding however,
"
I do not think

that macrophyllum, Franch. is even a variety. The size of

leaves seems to be a fluctuating character in these two."

From his standpoint, looking on Forrest's No. 2159 as RJt.

lactewm, Franch. and Forrest's No. 501 as Rh. lacteum,

var. viacrojjhyllum, Franch. Diels is right. These plants
are the same but then neither of them is Rh. lacteum,

Franch. They are both Rh. lacteum, Franch. var. macro-

phyllum..
Yet Diels had under his eye the true Rh. lacteum Franch.

in Forrest's specimens 4160, which he placed
^ in Rh.

talienae, Franch. It is however far removed from this

species.

Franchet's two plants being distinct species it is necessary
to give his var. macrophylluTYi a distinguishing name.

There is already a Rh. Tnacrophyllum, Don—a N.W.

American species
—and I have to christen the plant as I do

under the name Rh. jictolacteum, Balf . fil.

Rh. lacteum, Franch. gives promise of being a more

welcome plant in our gardens than Rh. jictolacteum, Balf.

fil. A large-leaved Rhododendron with large trusses of

canary-yellow flowers will indeed be an acquisition. Seeds

of the plants in its finest form as shown in dried specimens
have been procured by Mr. Forrest (No. 11,575) from which

we may have it in cultivation and I ho|)e flowering at an

earlier period in its life than Rh. jictolacteum, Balf. fil.

The description attached to t. 8372 of the Botanical

Magazine may be taken as that of Rh. jictolacteum,

Balf. f. as it appears in cultivation, and we must await

the flowering in our gardens of Rh. lacteuvi, Franch. for

a full description of it for comparison with its ally. Here

I content myself by crj'-stallising in the following brief

diflerential diagnosis what is said above :
—

Rh. lacteum,, Franch. Leaves not tapered to base.

Under leaf indumentum unistrate smooth velvety uniform

dull fawn coloured of persistent hair tufts each on a short

foot. Flowers cream coloured to canary yellow.

Rh. jictolacteum, Balf. f. Leaves tapered to base.

1 Diels in Notes R.B.G. Edin., v (1912), 215.
2 Diels in Notes R.B.G. Edin., v (1912), 216.
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Under leaf indumentum bistrate. Surface pitted not

smooth hazel brown of long-stalked cup scales with

friuirinof lontj hairs often deciduous and uncovering a

lower series of colourless scales. Flowers white blotched

crimson.

Since my note appeared in the Gardeners' Chronicle,

.March 25, 1916, I have been asked the question by Sir

Edmund Loder, Bart.—What is Rh. lacteum, Franch. men-
tioned by Relider and Wilson ?

^ and he has kindly sent me
a leaf of this plant grown at Leonardslee under Wilson's

number 4254. I have also received a leaf of the same

plant from Lieut. Commander Millais who is engaged in

preparing a monograph of the genus Rhododendron. A
glance at the indumentum of the leaf suffices to tell that

Wilson's Xo. 4254 is not Rli. lacteum, Franch. A more
careful analysis tells that it is not Rh. Jictolacteiiin, Balf.

hi, I must point out however that Rehder and Wilson say
of their

"
specimens which are in ripe fruit only

"
that they

"
appear to be identical with Franchet's plant." What the

plant is may be determined when it flowers. I expect it

will prove to be a new species. I have seen no specimens
of Wilson's 3431.

A Hybrid Potamogetox xew to the British Isles.

By Arthur Bexxett, A.L.S.

(Read 13th April 1916.)

In August 1915 Messrs. Barclay and Matthews sent me
some gatherings of Potamogeton from the river Earn, near

Dunning, in mid. Perth, V.C. 88. They included P. dec ipiens,
Nolte, P. crispiis, Linn., and many specimens of x P. ven-

ustus, Baagve = P. crispus x alpinus, Balb. This rare

hybrid has only been recorded from Denmark, and was
found there by Herr Baagve in the river Gudenda, in

Jyllandia, and the river Vigersdala, in Saellandia, in 1879.

The Scottish specimens are of the two nearer crispus,
while the Danish ones are about half-way betw^een the two

species. At this date no alpinus was gathered, but alpinu-s
is on record for the Earn from near Duppliu and Forteviot.

' Rehder and Wilson, Plantae Wilsonianae, i (1913), 545.
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the latter place being three miles further down the river

than Dunning. But Mr. Barclay wrote me :

"
I have little

doubt it will be found at or above the place of the hybrid,
and I hope to search for it there."

X P. venustus was published by Baagve in Compt. rend.

(Congres de botanique), Paris, p. 517, 1900.

P. crispus X alpinus, Baagve, in litt. et sp.

P. alpinus X crispus, Asch. et Graeb
,
in Engler, Pflanzenr.,

iv, 11 (1907), pp. 132 and 162; and on page 72 they refer

to it under P. alpinus, var. undulatiis, Fischer (but the

margins are not undulated or serrated) ;
and Asch. et Graeb.

in Syn. Flora Mitt. Europas, ed. 2 (1913), p. 515.

The two German authors make a point of reversing the

names in hybrids, though the sequence given by the authors

of the hybrids was no doubt intentional.

TKANS. BOX. SOC. EDIN. VOL XSVII. 8
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On the Affinities of Sedum Praegerianum, W. W. Sm.,

WITH A Tentative Classification of the Section

Rhodiola. By R. Lloyd Praeger, B.A. (Plates II-I V.)

(Read 8th February 1917.)

Sedum Praegerianum, W. W. Sm. (Plate II, figs. 1-3),

collected in the Chumbi Valley, Tibet, in 1912, and in

cultivation at Edinburgh (and, by the- kindness of Professor

I. Bayley JBalfour, in my own garden), presents several

features which, singly or in combination, are unusual in

the genus to which it belongs. The erect root-stock is very
short, and does not lengthen appeciably with age ;

it

produces, below, thick fleshy roots recalling those of the

Rhodiola section, and, above, a flat rosette of stalked

lanceolate entire leaves, which fade in autumn. From the

axils of these leaves the flowering-shoots develop in

summer
;
these latter are prostrate, slender, and leafy, and

terminate in a loose cyme of rosy flowers which are

egg-shaped (fig. 2), the petals being very erect and almost

touching at the tips.

As stated above, the root-stock, in spite of its abbreviated

form, recalls that of the Rhodiola section, in which it is

always thickened and usually elongate. The rosette of

leaves which crowns the short root-stock is very unusual,
and in the genus is found chiefly in certain annual or

biennial species, such as the European S. Cepaea, Linn.,

the Caucasian Sempervivoides group, and some of the
TEANS. EOT. SOC. EDIN. VOL. XXVn. 9
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Chinese annuals, with none of which S. Praegerianum has

any affinity. But a closer parallel among species which,

beini"- in cultivation, are fully available for comparison, is

found in S. priinuloides, Franchet, one of Delavay's

Yunnan plants, now well known in gardens (Plate III,

ficr. 4). In S 'priinidoides similar rosettes of entire stalked

leaves (in this case ovate, fig. 6) are found, but in

S. jwhnuloides the root-stock is slenderer, much-branched,

and aerial, forming a tiny bush, each branch with a

terminal leaf-rosette. Next, the axillary flower-stems of

S. Praef/erianum are most unusual in the genus, but are

again exactly matched in S. primuloides, which agrees

further in its ovoid flowers (fig. 5) ;
this last feature, also

very unusual in Sedum, is on the other hand approached
in a few of the Rliodiolas—for instance, in S. rariflorum,

N. E. Br., a recently described Chinese species (fig. 7).

So that the affinities of 8. Praegerianum appear to lie

with the Rhodiola section on the one hand, and more

directly with S. prhnuloides on the other.

An examination of S. Praegerianum reveals another

feature unusual in Sedum. The petiole widens at the base

to three or four times its normal diameter (fig. 3), and is

attached to the root-stock by the whole breadth of this

expansion, so that the cicatrix produced by removing a leaf

is a horizontal line running round a considerable arc of the

periphery of the root-stock. To find an analogue to this,

we turn again to *S^. 'primuloides, where a precisely similar

form of leaf-base is found (fig. 6). It seems clear, then,

that there is a close affinity between 8. Praegerianum and

S. primuloides ;
but where are these two aberrant species

to be placed in a classification of the genus ?

The points of resemblance between *S^. Praegerianum and
the Rhodiola section of Sedum have been pointed out

already. Rhodiola, as established as a genus by Linnaeus

(Genera Plantarum, ed. i, p. 318, 1737), envisaged only
tho.se plants, now usually placed under Sedum, which have

dioecious, tetramerous flowers. Scopoli (Introd. ad Hist.

Nat., 255, 1777) employed the term in the same sense,

as a .section of Sedum. As knowledge of these plants
increa.sed, it became clear that in a hard-and-fast sense

this definition could not stand, as closely allied plants
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were found, some of them not even specifically distinct (in

the ordinaiy sense) from true Rhodiolas, and all having
the characteristic Rhodiola facies, which were pentamerous,
and polygamous or hermaphrodite. The Linnaean defini-

tion, in fact, did not separate out a natural group. A
better definition was clearly to be based on the growth-
form—the thick caudex crowned with scales from the

axils of which arise simple leafy annual flower -stems,

whether these flowers are dioecious and tetramerous (these
two characters generally, but not always, going together),
as in ;S^. roseum, Scop. (S. Rhodiola, DC), S. elongatum.
Wall., and S. himalense, D. Don, or hermaphrodite and

pentamerous, as in ^S'. crassipes. Wall. (S. asiatieum,

auct., nee DC), S. linearifoliunfi, Royle, and *S^. trifidwm,
Wall. It seems better to follow Ledebour and Maximowicz
in using the term Rhodiola in this wider meaning, than

Boissier and Hooker (in Journ. Linn. Soc, Bot., ii, 95)
who use it in its restricted sense. The growth-form
referred to separates all the Rhodiolas from other Sedums.

It is most nearly approached in the section Telephium and
in some species of the series Aizoonta of the section

Seda Genuina {e.g., S. Aizoon, Linn, and S. Selskyanum,

Regel); in these the caudex is thickened, and similarly

gives rise to annual leafy flowering shoots
;

but the

characteristic scale-leaves are absent, and the shoots arise

either from the axils of the lowest leaves of the previous
season^s shoots, or from indefinite points on the caudex
near the base of the former shoots.

In this wider sense, then, the section Rhodiola is

characterised by its mucb thickened and usually elongate
caudex, crowned with scales, from the axils of which arise

unbranched leafy flowering shoots. In some of the more
familiar members of the section, such as S. roseum. Scop,
and its allies (heterodontum, H. f. et T., Kirilowi,

Regel, etc.), these scales are not very well developed ; they
are short, broad, and dry and membranous from an early

stage. But in certain other species, belonging both to

restricted Rhodiola and to that group in its wider sense,

the scales are much better developed, and a study of

them throws light on the question of the aflSnities of

S. Praegerianum. When these Rhodiolas are mature, with
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elono-ate aerial rhizomes which are lengthening slowly, the

scales are short and crowded round the growing point ;

but in plants in vigoi'ous growth, or in seedlings, they
have a greater importance, and assume instructive forms.

Under certain circumstances, too, such as exuberant

growth, or when the rhizome is cut off below the surface

of the ground, slender subterranean sucker-like branches

of the root-stock are produced, whose behaviour after

reachincf the surface deserves attention.

Fig. 8 represents one season's growth of a vigorous aerial

shoot of the root-stock of *S^. fastigiatum, H. f. et T., a typical

Himalayan dioecious, tetramerous-flowered Rhodiola : for

clearness, the leafy flower-shoots have been cut away.
The form of the scales is seen clearly here, and it is to be

noted that the younger ones are prolonged into a blunt

linear tip, which is green and leaf-like. A further stage
in the development of the scales is seen in fig. 9, which

represents the upper part of a sucker-like shoot arising
from a Toot-stock cut off below ground of 8. himalense, D.

Don, another dioecious, tetramerous-flowered Rhodiola from

the same region. Here the scales are quite leaf-like, and
form a small rosette, their broad clasping bases being pro-

longed upwards into green oblong laminae (fig. 10), which
in texture and colour resemble the leaves of the flower-

shoots. The subterranean lower scales are distant, colour-

less, and thin, with axillary buds which give rise to

branches of the sucker : the axils of the upper aerial leaf-

like scales in the following season produce flower- shoots.

Let us next take S. crassipes, one of the Rhodiolas with

hermaphrodite 5-parted flowers and an elongate root-stock,

widely spread in the Himalayan region. Fig. 11 shows a

sucker similar to that last referred to, but rather older.

Here the scales have the usual clasping base, and a well-

developed lanceolate slightly toothed lamina (fig. 12) ; they
are, in every sense, leaves. From their axils flower-shoots

are seen rising. Below ground the scale-leaves are small
;

and at the apex of the shoot they have already passed
beyond the leafy stage, and have adopted the crowded
habit and reduced size found in the mature plant, the
lamina having shrunk to a mere flat green tip.
The seedling forms of S. crassipes show an analogous
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development.^ Following on the two seed-leaves (seen in

fig. 13) a rosette of scale-leaves similar to those just

described is produced. Fig. 13 shows a seedling three

months old. The next drawing (fig. 14) illustrates a plant
a month older, with the first flower-shoot arising from the

axil of one of the lower scale-leaves. The close simi-

larity of these scale-leaves of *S^. crassiiMS to the leaves of

*S'. Praegerianum does not need emphasising.

Here, then, we find the explanation of the peculiar
characters of 8. Praegerianuon and S. priimuloides

—their

rosettes of leaves, their clasping leaf-base and axillary

flower-shoots, and their flowers akin to those of some of

the hermaphrodite Rhodiolas. It seems clear that they are

primitive Rhodiolas in which are still preserved the leaves

which clothed the root-stock of ancestral forms
;

these

leaves, in the majority of living species, being represented

merely by membranous scales. Thus viewed, as members
of the Rhodiola section, S. Praegerianum and ;S^. 'prinxu-

loides, apart from their peculiar leaf-rosette, fall easily

within the limits of that group as hitherto understood,

which embraces a considerable variety of plant forms. The

root-stocks of both, though approaching those of typical

Rhodiola, are unusual—the former by reason of its extreme

shortness, and the latter on account of its slenderness and

repeated branching. For the characters of the flower-stems,

stem-leaves, inflorescence and flowers, analogues can easily

be found among the Asiatic Rhodiolas.

It may be added here that among the Mexican Sedums,
which show a very wide range of growth-forms, the priimu-
loides type sometimes occurs—in 8. Pali/neri, S. Wats, and

S. compressuon, Rose, for instance, where leaf-rosettes borne

at the ends of the branches give rise to axillary leafy
flower-shoots bearing terminal cymes; in S. nutans, Rose

(Creonnophila nutans, Rose), where similar axillary leafy
shoots bearing large elongated panicles are produced from

ample loose rosettes
;
and in S. pachyphyllu'm. Rose, in

which the leafy axillary flower-shoot arises from a stem

which is more elongate than those of the species just men-

tioned, and which is clothed with leaves for the greater

' Some account of the seedling stage of this? species and of S. roseum
will be found in Lubbock, Seedlings, i, 514-516.
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part of its length. But none of these American species

have the broad clasping leaf- base or the thickened root-

stock of the Rhodiola section, and they have reached their

present form along some other line of descent.

So far I have dealt only with species which I have had

an opportunity of studying in the growing state, because

these can be watched at different stages of growth, and

under varying conditions. Dried material is not nearly so

satisfactory among plants which vary so much and dry so

badly as the group with which we are dealing. Descrip-
tions are still less satisfactory : for instance, the clasping

leaf-base, which I believe I am right in treating as of first

importance, is not mentioned in the original descriptions of

S. priiniiloides and *S^. Praegerianum. Nevertheless, further

points regarding the questions dealt with above may be

gleaned from a study of dried specimens, where available, and
of the descriptions of some other species

—
mostly recently

published
—from the area extending from Afghanistan to

China. Some further evidence derived from living plants
is also added. Beginning at the Praegerianum end of the

series, three species have been described by M. Raymond
Hamet— *S^. Hobsonii,^ S. Durisi^' and S. Balfouri^ (the
first and third from Tibet, the second from Central Asia)—
which are clearly allied to >S^. Praegerianum. The descrip-
tions are full, and I have examined the types of the first

and third. In all the caudex is short, thick and erect as

in Praegerianum, and is similarly crowned with a rosette

of entire leaves, attached to the caudex by a broad clasping
base. In 8. Balfouri these leaves are sessile, linear-obovate,

mucronate at the apex, very broad at the base (fig. 15).

They closely resemble those specially vigorous scale-leaves

of S. himalense (fig. 10) to which reference was made on a

previous page. The axillary flower-stems of ^S^. Balfouri
are quite tall (over a foot), and its inflorescence and flowers

recall those of Praegerianum. In aS^. Durisi the lamina is
"
obovato-suborbicularis," very obtuse, cuspidate ;

the indis-

tinct petiole
"
latissimum, cuneiforme, basi latum." *S^. Hob-

sonii comes quite near S. Praegerianum; the leaves are

' Ke-vv Bulletin, 155, 191,3. Type at Kew.
^ Bull. Soc. Bot. France, Ix, 446, 1913.
3 Notes Roy. Bot. Gard. Edin., viii, 116, 1912. Tvpe at Edinburgh.
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very similar, but smaller, ovate-oblong with a long, broadly
linear petiole equalling the lamina, widening below to a

very broad, deltoid-semiorbicular base
;
the axillary flower-

ing-stems, flowers, and general appearance much resemble

those of S. Praegerianum.
Next, several species have affinities with S. prir)iuloides—viz. S. pachydados^ S. Leveilleanum,'^ and 8. leuco-

carpum.^ The habitats of these lie far apart
—Afghanistan,

Quelpaert, and Yunnan respectively. S. pachyclados (of

which there are specimens at Kew) reproduces closely the

growth-form of S. primuloides, the caudex being aerial

and much-branched. The leaves (fig. 16), which are borne

in terminal rosettes, are small, obovate, bluntly toothed,

and the very short petiole expands into the characteristic

clasping base (though not referred to in the description).

The flowers are smaller, more open, and more numerous

than in S. primuloides. Of the remaining two species the

descriptions are not sufficiently full for our purpose ;
but

aSi. Leveilleanum has a thick erect caudex with dense rosettes

of sessile entire cuspidate cuneiform-linear leaves ^ inch

in length, and short leafy (? axillary) flower- stems. As

regards S. leucocarpum, the details given do not allow of

a complete reconstruction of the plant, but apparently it

belongs here also.

Two other species, ;S^. Karpelesae, R. Hamet * from Tibet

and S. Levii, R. Hamet ^ from Sikkim, appear to connect

the PraegerianuTn-primuloides series with the crassipes

type (in which the scales, at first often green and often

terminated by a short narrow lamina, become later mem-
branous and triangular or semicircular). These two species

have thick (? elongate) caudices and axillary flower-stems.

The inner younger scale-leaves are green and are expanded
into an ovate entire stalked lamina (figs. 17, 18); when the

lamina fades, the expanded base remains as a membranous

scale of crassipes type. This shape of caudex-leaf is well

matched by those of young plants of S. Farreri, W. W. Sm.^

1 Aitchison and Hemsley, Journ. Linn. Soc. (Bot.), xviii, 58, 1880.
2 R. Hamet in Bull. Soc. Bot. France, Iv, 712, 1909.

,

3 Franchet in Journ. de Bot., x, 288, 1896.
* Bull. Soc. Bot. France, Iviii, 615, 1911.
5

Ibid., Ivi, 568, 1909.
6 Notes Roy. Bot. Gard. Edin., ix, 125, 1916.
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(i^g. 19); in this species, by the end of the first year, these

juvenile leaves have given place to green deltoid acute

scales, like those of S. erassipes, 8. hivmlense, etc. ;
a similar

case is shown in fig. 20, which represents the juvenile

caudex-leaf of a Chinese species (Ward, No. 764) not yet

described; here also triangular scales soon replace the

petiolate leaves of the young plant.

Compare also the long-stalked orbicular seedling-leaves

of S. bupleuroides (fig. 21). This species is one of the small-

scaled roseum series; the seedling, after producing about

three of these leaves ^

during the first few months of its

life, abruptly exchanges them for quite insignificant brown

scales (figs. 22, 23).

Leaving now those species which in the mature state

possess caudex leaves with a petiole and distinct lamina,

there follows a large group, showing considerable diversity

of habit, leaf, and flower, but agreeing in its thick, mostly

elongate caudex, well -
developed scales often prolonged

while young into a short, narrow, green lamina, and flowers

(as in the preceding groups), hermaphrodite and 5-parted.

The old scales are membranous, the old flower-stems often

persistent, the carpels usually slender and erect, with slender

erect styles. The familiar ^S^. erassipes. Wall. {S. asiaticum,

Clarke nee DC.) may be taken as a type. Some twenty

species, which range from the Himalayas to China, may be

placed here. The well-known and peculiar Himalayan >S'.

trifidum, Wall, seems to fit best with this group, although
in its scales it comes nearer the roseum, group referred to

below.

We arrive now at Rhodiola sensu stricto—a group diflfer-

ing from the last in its usually 4-parted dioecious flowers,

with short carpels crowned with short styles which are

reflexed in fruit. The plants which belong here divide

themselves into two tolerably well-marked groups :
—S.

himalense, D. Don and allied species on the one hand, with

well-developed scales resembling those of the erassipes

group, and old stems usually persistent ; and, on the other

hand, the familiar S. roseuvi, Scop, and its allies, with

poorly-developed scales and deciduous flower-stems.

' It may be noted that the expanded base of the .seedling-leaves of
S. bupleuroides is suffused with purple, precisely as in S. primuloides.
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The considerations put forward in the preceding pages

point to the definition and classification of the section

Rhodiola which is given below. The great variability of

many of the species (see Hooker and Thomson in Journ.

Linn. Soc. (Bot.), ii, 93-95) makes precise classification

difficult. Furthermore, in the case of some of the species

of which specimens are not available to me, the descriptions

are not sufficiently full to allow of their being placed with

certainty. I have marked with an asterisk the species

which I have had an opportunity of studying in the living

state
;
the placing of some of the remainder must be re-

garded as tentative. I have put a ? before one or two

species of the position of which I am doubtful.

Certain species, as is to be expected in so puzzling an

assortment of forms as the Rhodiolas, are difficult to place,

because they are intermediate between two groups, or

boldly combine certain characters of two. Thus, S. trijidv/m

has the small scales and deciduous stems of the Roseae, and

the 5-parted hermaphrodite flowers and slender carpels of

the Crassipedes. S. discolor bears short carpels and short

styles spreading in fruit of Roseae type in hermaphrodite
flowers like those of the Crassipedes. S. Smithi, in its

linear scales ending in a long subterete tail, links the

Crassipedes with S. Karpelesae and >S'. Levii, belonging to

the Primuloides series.

Genus SEDUM.

Section RHODIOLA.

Caudex fleshy, crowned with leaves with a broad clasp-

ing base (often reduced to membranous deltoid or semi-

orbicular scales, or becoming so with age), from the axils

of which leafy flowering shoots are produced.

Series 1. Rhodiolae sensu stricto.

Flowers usually unisexual and 4-parted, caudex usually

elongate or greatly thickened. Carpels usually short and

crowned with short styles reflexed in fruit.

Group 1. Roseae.—Caudex-leaves scale-like, short, mem-

branous, not green even when young. Old flower-stems

not persistent.
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Hupleuroides, Wall. *longicaule, Praeger.
crenulatiim, H. f. et T. *piirpureo-viride, Praeger.

Cretiui, R. Hamet. *roxeii,m, Scop.'

*eio)H)atum, Wall. rotnndahim, Hemsl.

(jelidum, Ledel). Stapfii, R. Hamet.

*liderodo}itum, H. f. et T. subopposihim, Maxim.

*Kirilowi, Regel.

Group 2. HiMALENSES.—Caudex-leaves scale-like, usually

green and fleshy when young, often prolonged into a

short narrow lamina or cauda. Old flower-stems usually

persistent.

algidum, Ledeb. *hi7nale7ise, D. Don.

Bouvieri, R. Hamet. humile, H. f. et T.

cnriacenviy Wall. qiiadrifulum, Pallas.

*fa.<itigiattim, H. f. et T. Hiheticum, H. f. et T.

Series 2. Crassipedes.

Flowers hermaphrodite and 5-parted. Caudex elongate
or greatly thickened. Caudex-leaves scale-like, usually

green and fleshy when young, often prolonged into a short

narrow lamina or cauda. Old flower-stems persistent or

deciduous. Carpels usually slender and crowned with

slender styles not reflexed in fruit.

*crassipes, Wall. *rariflorum, N. E. Br.

Miscolor, Franch. Rendlei, R. Hamet.
dumulosum, Franch. *rhodanthuin, A. Gray.
euphorbioides, Schlecht. scabridum, Franch.

*Farreri, W. W. Sm. *Semenovii, Masters.

Liciae, R. Hamet. Smithi, R. Hamet.
linearifoliurn, Royle. *Stephani, Cham.
macrolepis, Franch. Tieghemi, R. Hamet.
nobile, Franch. Hrijidum, Wall.

Praini, R. Hamet.

Series 3. Primuloides.

Flowers hermaphrodite and 5-parted. Caudex slender

elongate, or short not much thickened (comparatively).
Caudex-leaves leaf-like, with a distinct lamina, usually

petiolate.

Group 1. Loxgicaules.—Root-stock elongate, much
branched.

Uucocarpum, Franch. pachyclados, Aitch. et Hemsl.
Leveilleauum, R. Hamet. *primidoideii, Franch.

Inchiding the several North American "species" of Rhodiola, which
appear to be no better entitled to specific rank than many of the Eurasian
forms of this polymorphic species.
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Group 2. Brevicaules.—Root-stock very short, branched

slightly or not at all.

Balfouri, E. Hamet. Levii, R. Hamet.

Durisi, R. Hamet. 'iMosdi, R. Hamet.^

Hobsonii, R. Hamet. *
Praegerianum, W. W. Sm.

Karpelesae, R. Hamet.

According to the views brought forward above, the oldest

type of Rhodiola now living is represented by S. Praegeri-

anuin, with short caudex and large caudex-leaves. Thence

a complicated series of forms shows a progressive increase

in lenofth and thickness of caudex and decrease in size of

the caudex-leaves
;
S. primuloides, S. Levii, S. SmitJii, for

instance, being progressive steps to the crassii^es type,

where the caudex-leaves, now reduced to mere scales at the

summit of aerial succulent root-stocks, still show when

young a green, leaf-like colour and a tendency to an in-

cipient (or rather relict) lamina. At this point in the

series the flowers, hitherto perfect and pentamerous, begin
to show a tendency to dioecism and tetramerism, which

becomes more pronounced as caudex development increases

and scale development weakens, till in S. rosewm and its

allies we have a group of species with massive caudices

crowned with small chaffy scales, from the axils of which

rise strong stems bearing corymbs of dioecious tetramerous

flowers. It is important to note that seedlings throughout
the whole series, from Praegerianum to roseum (so far as

I have had an opportunity of studying them), show what is

here taken to be the primitive type of caudex-leaf—a leaf

having a lanceolate to orbicular lamina, and a petiole with

a broad clasping base. The different types of leaves found

still persisting among the primitive Primuloides series can

be matched, often with a remarkable closeness, in the seed-

ling stage of members of the Crassipedes, Himalenses, and

Roseae, the mature plants of which bear only scales.

As regards the question of the geographical distribution

of the plants dealt with above, the Rhodiolas are essentially

an Asiatic group. One species only (the N. American

S. rhodanthuvi, A. Gray) does not occur in Asia
;
and only

one other (S. roseumn, Scop.), which is also the most variable

^ Caudex missing in the type specimens. Appears to be allied to

S. Balfouri.



118 TRANSACTIONS OF THE [Sess.
lxxxi

of the whole section, spreads beyond the confines of Asia,

ranching from Japan to Ireland, Greenland, and across N.

America. The groups of species into which Rhodiola has

been divided above show more or less well-marked centres

of distribution, sometimes contradicted (as is so often the

case when one is dealing with distributional problems) by

some notable exception.

.Series Rhodiolae sensu stricto.—Of some twenty species,

rather more than half are Himalayan plants, and almost

all of these are confined to that region ;
but one of them

(8. roseunn) is the most widespread of all the Rhodiolas.

Four have a wide range over Central and Eastern Asia,

two are confined to Tibet, and two to Western China.

Series Crassipedes.—Of nineteen species, eight are

Chinese (mainly Yunnan), five Himalayan, four come from

Siberia, Turkestan or Tibet; and one {S. rhodctnthum)

from Western N. America.

Series Primuloides.—The Longicaules group have their

homes far apart—one in Afghanistan, two in Yunnan, and

one in Quelpaert ;
while of the Brevicaules, four come from

Tibet, one from the Himalayas, one from Central Asia, and

one from China.

Roughly speaking, half the Roseae are confined to the

Himalayan region, half the Crassipedes to China, and half

the Primuloides to Tibet ;
if we take those three regions as

constituting a single area, we find that to that area are

confined about three-fourths of the Roseae and Crassipedes,

and practically the whole of the Primuloides: in other

words, nearly four-fifths of the whole section Rhodiola.

DESCRIPTION OF PLATES.

Plate II.

Fig. 1. Sedum Praegerianum, ].

2. „ „ flower and bud. f .

•< leaf 1

Plate III.

Fig. 4. Sedum primuloides,
1
1-

5. „ „ flower, f.

6. „ „ leaf. \.

7. Sedum rariflorum, flower, f .

8. Sedum fastigiatum, vigorous r^udex branch. \.

9. Sedum himalense, sucker,
-j

•

10. „ „ „ ,
leaf of same. ^*

.
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obtusiuscule appcndiculatae appendicibus contiguis plus

minusve connatis. Styli florum ^ liliformes bifidi ad

margines papillosi ; styli florum (J indivisi extus papillosi.

Achaenia parva compressiuscula obscure quadrangula

dense villosa. Pappi nitide purpui'ei setae plurimae uni-

seriatae scabridae nee plumosae ;
in floribus sterilibus

pappus exiguus achaeniis abortivis glabris.

Genus monotypicum montium himalaicorum prope fines

tibetieos incola.

Cavea tanguensis, W. W. Sm. et J. Small. Comb. nov.

Saussurea tanguensis, J. R. Drummond in Kew Bull.

(1910), 78; Smith and Cave in Rec. Bot. Surv. Ind., iv

(1911), 212.

India :
—Sikkim, near the Tibetan frontier

;
hill behind

Tangu bungalow, 4920 m., Younghusband, without number

in Herb. Kew and Herb. Calc.
;
The La, 4600 m.. Smith and

Cave, No. 2161 in Herb. Kew and Herb. Calc.
; Jongsong

La valley, 5080 m., Smith and Cave, No. 2357 in Herb.

Kew and Herb. Calc.

This interesting plant was discovered in the north-west

corner of Sikkim near the Tibet frontier at an altitude of

over 15,000 feet, and very near the limit of vegetation for

the area. Its habitat is generally loose, shingly screes.

One of the dominant genera of the area is Saussurea, and

Cavea has much in common as regards habit with several

of the Himalayan species of that genus. Its position in or

near the Pluchineae is, in our present knowledge, where we
find we must put it on the characters presented, but the

authors realise that such a position may not be its natural

one. It has been with hesitation that this extreme alpine

has been associated with FlucJiea, Blumea, and Laggera.
If the characters permitted, its placing near Saussurea or

Berardia would have been more satisfactory from the

fades of the plant. The generic name attached to the

plant is in honour of Mr. George Cave, Curator of the

Lloyd Botanic Garden at Darjeeling, an indefatigable
traveller and collector over the whole of Sikkim, and one

to whom the discovery of many new plants is due.

The plant was first described by Mr. J. R. Drummond
from material collected by Sir F. Younghusband while
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engaged on the Tibet Frontier Commission. The flowers

of the first collections were unfortunately damaged by
weevils and did not afford sufficient data for critical ex-

amination. It was consequently taken to be a singular

species of Saussurea, with S. Thoonsoni, Clarke and 8.

bracteata, Decaisne as its nearest allies. More satisfactory

material now available gives the following characters, which

do not accord well with Saussurea :
—

(1) The absence of the typical ring of hairs below the

stigmatic region ; (2) the absence of long basal appendages
to the anthers

; (3) the presence of filiform female florets
;

(4) the character of the pappus, which is scabrid or barbellato-

scabrid, not plumose ; (5) the villous achene
; (6) the absence

of paleae from the receptacle.

The plant is a perennial, with a slightly woody base and

a rosette of lanceolate, sparsely dentate leaves. The stem

is leafy, with about six small, ovato-lanceolate or ovate

leaves (fig. 1). Usually the plant has only one stem, but

two occur sometimes. The capitulum, which is shown in

fig. 1, is compressed but is naturally subglobose. The in-

volucral bracts are multi-seriate, lanceolate, acuminate

and ciliate near the tips (fig. 8). The outer bracts are

herbaceous and the inner bracts are rigid and more or

less scarious. The receptacle is convex and fimbrillate

(fig. 8). There are several rows of filiform florets towards

the outside, and 20 to 30 male disc florets (fig. 1). These

disc florets may be altogether absent. The filiform florets

are female and fertile (figs. 6 and 9). The style is branched

and shorter than the corolla ;
the style branches are flattened

with rounded tips ;
the stigmatic papillae are marginal, ex-

tending to the apex of the branches (fig. 7). The stamens

are absent. The corolla is slender, tubular, hairy on the

outside near the middle, and the apex is marked by three

or four small teeth (fig. 6). The pappus (fig. 9) is setose,

copious, uniseriate, scabrid (fig. 10), 8-9 mm. long, and

'purple in colour. The mature achene is 5 mm. long, densely
villous (fig. 9), and the upper hairs seem to have been mis-

taken by Drummond with his incomplete material for an

outer series of setae. The disc florets are sterile
;
the

aborted achene is glabrous, and the pappus consists of a

few (about ten) setae. The style is undivided and papillose
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on the outside (fig. 8). The stamens have the typical apical

appendage and short, obtuse, basal appendages, the con-

tiguous appendages being more or less connate (figs. 4 and

5). The corolla is tubular, regularly and deeply 5-lobed
;

the style is not exerted (fig. 2).

The structure of the style and stamens and the presence

of filiform female florets at once suggests the Inuleae.

According to Bentham's classification of the order the new

genus falls into the sub-tribe Plucheineae of the Inuleae,

and from the floral characters should be placed near

Pluchea, from which it is distinguished by habit, receptacle,

and inflorescence. A few species of Pluchea are herbaceous

perennials, but most are shrubby. The capitulum in

Pluchea is usually small and the inflorescence corymbose,
but at least one species (P. aromatica, Balf . f . from Socotra)
shows large capitula and a diffusely corymbose inflores-

cence. The receptacle is naked and the anther tails are

connate and acuminate in Pluchea. The new g^enus is

distinguished from Blumea and Laggera by the undivided

style of the male florets, fimbrillate receptacle, general

habit, and quite a few other characters
;
and no other genus

in the Inuleae approaches it closely.

The large percentage of capitula with no male florets is

interesting as showing a tendency to dioecism, but the most

interesting point is the placing of the plant in Saussurea

by Drummond. In Table I of a paper
^
by one of us the

Inuleae are shown to be more closely allied in their anther

appendages to the Mutisieae and Gynareae than to the

tribes among which they are usually placed. The typical

style of the Inuleae closely approaches some of the Muti-
sieae and exceptional Gynareae. From the study of all

factors, including geographical distribution, it seems probable
that the Imdeae gave rise to the Gynareae in the eastern

part of the Mediterranean region, through the Buphthal-
meae, so that it is not surprising that, in the absence of an

investigation of the filiform florets, this plant should have
been classed in the Gynareae. The absence of the ring of

hairs on the style and the character of the anther ap-

pendages, however, would, even then, place it nearer the

1

Small, .J., The Pollen-presentation Mechanism in the Compositae.
Annals of Botany, vol. xxix, No. cxv (1915), p. 457.
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Cavea tanguensis, W. W. Sm. et J. Small.

W. "W. Smith and James Small.
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Gochnatieae in the Mutisieae (near Berardia in Hoffmann's

classification) than in Saussurea.

The fimbrillate receptacle and the barbellato-scabrid

setae of the pappus are interesting in view of further

unpublished work by one of us, which shows that the

paleae on the receptacle, especially in the Gynareae, may
be a development of the foveolate and fimbrillate types of

receptacle, while the plumose pappus is obviously derived

from the simple setae by the elongation of the "barbs."

Altogether the genus Cavea makes quite a probable, al-

though somewhat remote, ancestor of Saussurea and its

allies.

EXPLANATION OF PLATE V.

Fig. 1. Gavea tanguensis, Smitli et Small, complete plant. Nat. size.

Fig. 2. Male floret, showing corolla and anther tube, x 6 circa.

Fig. 3. Upper part of style of male floret, x 15 circa.

Fig. 4. Anther tube, x 12 circa.

Fig. 5. Anther, showing apical and basal appendages, x 20 circa.

Fig. 6. Female floret, showing corolla only, x 6 circa.

Fig. 7. Upper part of style of female floret, x 15 circa.

Fig. 8. Capitulum, showing involucre and receptacle. Nat. size.

Fig. 9. Complete female floret, showing ripe achene. Nat. size.

Fig. 10. Upper part of seta of pappus, x 8 circa.

Mosses of West Lothian (V.C. 84). By J. C. Adam.

(Read 8th February 1917.)

In this paper an attempt has been made to compile a

complete list of the mosses of West Lothian based upon
published records, information and specimens given to me,
and my own collections and observations. Very little has
been published, so far as I can ascertain, regarding the

moss flora of this county. Four species are recorded by
Greville in his Flora Edinensis (1824), and a few others

are given under the parishes of Abercorn, Ecclesmachan,
and Bo'ness in the New Statistical Account of Scotland,
vol. ii (1845). These have all been quoted here, but the

sjmonomy of some of the latter is obscure, and the present
existence in the county of the rarer species requires verifi-

cation. In a paper by W. Bell and J. Sadler, Trans. Bot.

Soc. Edinburgh, vol. x (1869), p. 251, there is a list of
TEANS. BOT. SOC. EDIN. VOL. XSVn. 10
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mosses collected in an excursion between Manuel and

Linlithgow : but as precise localities are not given, and as

the excursion evidently covered ground both in Stirling-

shire and Linlithgowshire, this list has not been quoted
here. Some of Messrs. Bell and Sadler's specimens are,

however, in the Herbarium, Royal Botanic Garden, Edin-

burgh, and will be found quoted as from that source. The

Census Catalogue of British Mosses (1907) enumerates

166 species and varieties as occurring in V.C. 84. The

sources of these records appear to have been the afore-

mentioned works, Edinburgh Herbarium, and unpublished
lists by Mr. W. Evans and Mr. J. M'Andrew. Mr. Evans

and Mr. M'Andrew have kindly placed a great deal of their

data at my disposal, and the definite localities for their

contributions to the Census Cat. have been given here

whenever known. No definite locality or reliable authority
has been found for some of the Census Cat. records

;

these have been included here and ascribed to the Census

Cat. In a paper in Scot. Bot. Rev., v^ol. i (1912), p. 202,

Mr. M'Andrew contributed 24 additions to the Census

Cat. list for V.C. 84. These have been quoted here with,

in some cases, amended descriptions of localities as supplied
to me by Mr. M'Andrew.

The following list enumerates 216 species and varieties

as compared with 190 recorded in the Census Cat. and
Mr. M'Andrew's published list of additions. Doubtless

additions will still be made : the Sphagna, for example,
have been very imperfectly worked, and several fairly
common mosses are still unknown from this count}'.

My own investigations in the county were pursued until

the outbreak of war, in conjunction with Mr. S. E. Brock.

The latter's absence on military service has prevented
more recent co-operation, but a considerable amount of the

material used here was gathered in our joint field-work.

I am indebted to the Regius Keeper for enabling me to

examine certain specimens in the Herbarium, Royal Botanic

Garden, Edinburgh ;
to Mr. Evans and Mr. M'Andrew for

much kind help and information
;
to Mr. R. H. Meldrum

and Mr. D. A. Jones for verifying many of my specimens ;

and to Mr. J. A. Wheldon for naming or confirming several

Sphagna and Hypna {Harpidia).
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Authorities for records are abbreviated as follows :
—

W. E. = W. Evans. J. M'A. = J. M'Andrew. S. E. B.=

S. E. Brock. Records for which no authority is quoted are

based upon material gathered by myself. Records not

included in the Census Cat. or MAndrew's list of addi-

tions are marked by an asterisk.

Sphagnum cymbifolium, Ehrh. Drumshoreland Moss, J. M'A. in

Scot. Bot. Rev., i, p. 204. Fauldliouse Moss, W. E.

*var. glaucescens, W., f squarrosulum, Pers. Houston
Wood.

S. compactum, De Cand. Drumshoreland Moss, J. M'A., l.c , p. 204

(sub S. rigido).

var. squarrosum, Russ. Drumshoreland Moor, W. E.

*S. cuspidatum, Ehrh. Blawhom Moss, W. E.

var. submersum, Schp., f. rigescens, W. Balvormie Wood.

*S. recurvum, P. Beauv., var majus, Angstr., f. sylvaticum, Russ.

Houston Wood.

S. molluscum, Bruch. Drumshoreland Moss, J. M'A., I.e., p. 204

(sub S. tenello).

S. fimbriatum, Wils. Drumshoreland Moss, J. M'A., I.e., p. 204.

S. Girgensolinii, Russ. Drumshoreland Moss, J. M'A., I.e., p. 205.

S. acutifolium, Ehrh. Blawhorn Moss
;
Houston Wood.

*S. crassicladum, W., var. diversifolium, W. Pond in Houston
Wood.

*S. rufescens, Limpr., var. albescens, W. Houston Wood.

Andreaea petrophila, Ehrh. Cocklerue, W. E.

Tetraphis pellucida, Hedw. Census Cat.

*T. Browniana, Grev. Parish of Bo'ness, New Stat. Aee., ii, p. 125.

Catharinea undulata, Web. & Mohr. Common in damp woods,

espeeially along the river ravines.

Polytriclium nanum, Neck. Craigie Wood, J. M'A.

p. aloides, Hedw. Drumshoreland, W .E.
;
abundant on the banks of

Breich Water
;
Drunitassie Burn.

P. urnigerum, L. Bank of River Avon below Canal aqueduct.

P. piliferum, Schreb. Common on walls and dry stony places, speci-

ally in the upland parts of the county.

P. juniperinum, Willd. Common on waste places, and dry peaty

places on the moors.



126 TRAN8ACTI0N.S OF THE [Sess.
lxxxi

P. gracile, Dicks. Hopetoun woods ; Houston Wood
;
Fauldhouse

p. commune. L. Very common in woods and on moors tliroughout
the county.

Pleuridium axillare, Lindb. Ditch near Linlithgow, W. E. Drum-
shorelaiid Curling Pond, J. M'A.

p. subulatum, Rabenh. Footpath on west side of Craigiehall Wood ;

X.lj. railway embankment near Craigie, J. M'A., I.e., p. 205.

P. alternifolium, Rabenh. IST.B. railwav embankment near Craigie,
J. M'A., I.e., p. 205.

*Ditriclium homomallum, Hampe. Bank of River Avon below Canal

aqueduct. \_Didymodo7i heteromnllum recorded from parish of

Bo'ness in New Stat. Ace, ii, p. 127, probably refers to this species.]

[LHdymodon capillaceum. Parish of Abercorn, New Stat. Ace, ii, p. 22.]
If this is D. capillaceum, Schrad. = Sirartzia montana, Lindb., it is

unlikely to have occurred in this district.

Seligeria recurvata, B. k S. Near Ecclesmachan.

Ceratodon purpureas, Brid. Very common.

Rhabdoweisia denticulata, B. & S. Summit of Cocklerue, J. M'A.

Cynodontium Bruntoni, B. & S. Binny Crag, W. E. Cocklerue,
J. ^I'A., I.e., p. 205, seems to be an error, and probably refers to

Mr. Evans' record.

Dichodontium pellucidum, Schp. Breich Water
;
River Almond

;

River Avon.

Dicranella heteromalla, Schp. Common on shady banks, in

woods, etc.

D. cerviculata, Schp. Drumshoreland Moor, J. M'A.
;
near Winch-

burgh, W. E.
;
near Fauldhouse

; Humbie Quarry, Kirkliston.

D. varia, Schp. Drumshoreland, W. E. Almondell.

D. squarrosa, Schp. Near Cocklerue, W. E.

Dicranoweisia cirrata, Lindb. Binny Crag, Grev. Flora Edin.,
p. 237 (sub Weissia). Common on trunks of trees, rocks, etc.,
in all parts of the coimty.

Campylopus flexuosus, Brid. Blawhom Moss.

C. p3nriformis, Brid. Balvormie
;
Houston Wood

;
and other peaty

woods and moors. [^Dicranum flexuosum described as covering
entire bank at Tod's Mill, in abundant fructification, parish of

Bo'nese, New Stat. Ace, ii, p. 125, may refer to this species.]

C. fragilis, B. & S. Avon valley, W. E.

Dicranum Bonjeani, De Not. Stream near Binny Crag, W. E.
;

• ialabraes, Bathgate HiDs.

D. scoparium, Hedw. Woods, moors, rocky places, and sometimes
tree trunks throughout the county.
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D. majus, Turn. Bowdenhill.

Leucobryum glaucum, Schp. Blawhorn, W. E.
;
Bee Crags

• Houston
Wood.

*Fissidens exilis, Hedw. Clay bank, Winchburgb, W. Edgar Evans.

F. pusillus, Wils. Linlithgow, W. Bell. (Herb. Edin.) ; Dalmeny
Park, W. E.

; Midhope Glen, S. E. B.

F. incurvus, Starke. Near Port Edgar, J. M'A., I.e., p. 205.

F. bryoides, Hedw. Freqiient on damp sbady banks, Avon and
Almond ravines, Midhope Glen, etc.

F. adiantoides, Hedw. Old quarry, Galabraes, Bathgate.

F. taxifolius, Hedw. Bridge Castle, W. E. Midhope Glen.

Grrimmia apocarpa, Hedw. Common on walls in the upland region.

Frequent elsewhere.

vai'. rivularis, W. & M. River Avon
;
Ecclesmachan Burn.

G. maritima. Turn. Shore east of South Queensferry, W. E.
;
shore

near Society.

Gr. pulvinata. Smith. Common on walls both in the upland and low-
land parts of the county.

Gr. trichophylla, Grev. Parish of IBo'ness, New Stat. Ace, ii, p. 127 ;

Craigiehall Wo(jd, J. M'A.; near Carlowrie, W. E.
; Craigs Quarry,

Kirkliston.

*G. leucophaea, Grev. Parish of Abercorn, New Stat. Ace, ii, p. 22.

Rhacomitrium aciculare, Brid. Common on rocks in most of the

streams.

R. fasciculare, Brid. Common on rocks and walls.

R. heterostichum, Brid. Western heights of Ecclesmachan parish,
New Stat. Ace, ii, p. 110 (sub Trichostomo). Common on rocks

and walls, especially in the upland region.

R. lanuginosum, Brid. Bowdenhill.

R. canescens. Brid. Western heights of Ecclesmachan parish. New
Stat. Ace, ii, p. 110 (sub Trichostomo). Near North Mains,

var. ericoides, B. & S. Census Cat.

Ptychomitrium polyplxyllum, Fiirn. Wall near Craigton ;
stones

by roadside south of Linlithgow ;
old quarry, Philpstoun.

Hedwigia ciliata, Ehrh. Craigiehall Wood, J. M'A.

Phascum cuspidatum, Schreb. Census Cat.

*P. cuspidatum, Schreb., var. piliferum. Hook. & Tayl. South

Queensferry, W. E.

Pottia Heimii, Flirnr. Parish of Bo'ness, New Stat. Ace, ii, p. 127

(sub Gymnostomo). East side of Forth Bridge, W. Edgar Evans.
Mouth of Longreen Burn, Dalmeny shore, J. M'A.
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P. truncatula, Lindb. Field near South Queensferry, W. E. Near

Kirkli-ston.

P. minutula, Fiimr. Druiiisliorelaiid, W. E.

P. lanceolata, C. M. Wall near Kirkliston, Grev. Flora Edin.,p. 236

(suli Jf'ejssja). Old bing, Craigton.

*Tortula rigida, Schrad. Grows abundantly by riverside at Inneravon,
New Stat. Ace, ii, p. 124.

T. ambigua, Angstr. Bank of River Almond near Illieston.

T. muralis, Hedw. Very common on walls tbroughout the county.

T. subulata, Hedw. Ecclesmachan, Craigton, and elsewhere frequent.

*T. intermedia, Berk. Wall by towpath of Union Canal near Auld-

cathie ;
old bing, Craigton.

T ruraliformis, Dixon. Hopetoun shore, S. E. B. Shore at Dalmeny
Park, W. E.

Barbula lurida, Lindb. Railway cutting, Port Edgar, J. M'A., I.e.,

]).
20").

B. rubella, Mitt. Common on damp walls, stony places, etc.

B. tophacea, Mitt. Parish of Bo'ness, New Stat. Ace, ii, p. 127 (sub

Didymodon trifario). Rocks by the Almond below Cramond Brig,

W. E. Bank of River Almond near Illieston
; railway cutting,

Winchburgh ; railway cutting, Port Edgar.

B. fallax, Hedw. Bank of River Almond near Illieston.

B. spadicea, Mitt. Stones in River Almond near Cramond, W. E.

B. rigidula, Mitt. Drumshoreland, W. E.

B. cylindrica, Schp. Wall at Carlowrie
;
W. E. ;

wall by towpath of

Union Canal, Auldcathie
; boundary wall of Newliston Park.

B. vinealis, Brid. Wall near Livingstone.

B. HomschucMana, Schultz. West of South Queensferry, J. M'A.,

I.e., J).
205.

B. revoluta, Brid. Old stone walls about Kinneil, New Stat. Ace, ii,

p. 125 (sub Tortula). Common on mortar of dry walls.

B. convoluta, Hedw. Old road near Bellside, and elsewhere frequent.

B. unguiculata, Hedw. Common on walls, waste ground, etc.

Leptodontium flexifolium, Hampe. Binny Crag ;
about Craigiehall

Dykes, J. M'A.
;
Dechniont Law.

Weisia viridula, Hedw. Earthy rocks, River Almond, at Illieston
;

and elsewhere frequent.

*var. densifolia, B. & S. Carribber Glen, W. E.

*W. mucronata, B. & S. Drumshoreland, W. E.
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W. rupestris, C. M. Mouth of railway tunnel, Port Edgar, J. M'A.

W curvirostris, C. M. Ecclesmachan, Grev. Fl. Edin., p. 227 (sub

Gymnostomo). Very abundant and luxuriant in the railway
cutting near Winchburgh.

W. verticillata, Brid. Census Cat

Trichostomum flavovirens, Bruch. About Society and elsewhere
on shore near South Queensferry, J. M'A. and W. E.

Oinclidotus fontinaloides, P. Beauv. River Almond at Craigiehall,
J. M'A.

; Ecclesmachan burn
;
River Avon.

Encalypta vulgaris, Hedw. Blackness, W. E.

E. streptocarpa, Hedw. Abundant on walls near Torphichen and

Linlithgow.

Zygodon Mougeotii, B. & S. Rocks in Carribber Glen.

Z. viridissimus, R. Brown. Near Linlithgow, W. Bell (Herb., Edin.).
var. rupestris, Hartm. Wall west of South Queensferry.

Z. Stirtoni, Schp. Near South Queensferry, W. E,

*Ulota Bruchii, Hornsch. Carribber Glen, W. E.

U. phyllantha, Brid. Shore at South Queensferry.

*Orthotrichum anomalum, Hedw., var. saxatile, Milde. Wall by
towpath of Union Canal near Craigton ;

stones in old quarry,
Philpstoun ;

loose rocks, Bathgate Hills.

*0. cupulatum, Hoffm., var. nudum, Braithw. River Almond at

Craigiehall, J. M'A. Rocks in River Avon below Canal

aqueduct.

0. affine, Schrad. Dalmeny Park, W, E.

0. rivulare, Turn. Linlithgow, W. Bell, anno 1869 (Herb., Edin.)
Still in this locality on the River Avon in June 1916.

0. pulchellum, Smith. South Queensferry ;
Drumshoreland Moor,

Grev. Fl. Edin., p. 249.

0. diaphanum, Schrad. Parish of Bo'ness, New Stat. Ace, ii, p. 125.

*Splaclinum sphaericum, Linn. fil. Blawhorn Moss, W. E., 1916.

Ephemerum serratum, Hampe. Field at Drumshoreland, W. E.

Physcomitrella patens, B. & S. West of South Queensferry, J. M'A.,
I.e., p. 205.

Physcomitrium pyriforme, Brid. Near Linlithgow, J. M'A.

Funaria Templetoni, Sm. A barren specimen growing on a rock in
the River Avon was doubtfully referred to this species by R. H.
Meldrum.

F . hygrometrica, Sibth. Very common throughout the county.
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Aulacomnium palustre, Schwaeg. Urumshorelaiid and Favildliouse,

\V. K. JJlawLoru Moss
;
Houston Wood.

*A. androgyniiin, Scliwaeg. On sunk wall and fallen timber, New-
listoH ;

wall near Kirkliston Distillery.

Bartramia ithyphylla, Brid. Kirkliston Distillery, J. M'A., I.e.,

p. 205.

B. pomiformis, Hedw. Crevices of rocks, banks, and walls both in

the ui)laHd and lowland regions ; frequent.

var. crispa, B. & S. Carribber Glen, W. E.

Philonotis fontana, Brid. Common along the streams and ditches

of the upland country.
•

P. calcarea, Schp. Beside Canal, near Linlithgow, J. M'A.

*Breutelia arcuata, Schp. Drumshoreland Moor, W. E.

Leptobrsnim pyriforme, Wils. Kirkliston Distillery, J. M'A., I.e.,

p. 205.

Webera cruda, Schwaeg. Wall near Cramond Bridge, J. M'A. Rocks

by stream, S.W. of Binny Crag, W. E. Rocks, Carribber Glen ;

rocks by roadside south of Linlithgow.

W. nutans, Heilw. Abundant on banks, earthy rocks and walls, and

decaying timber in the lowlands ; and on the moors in the

uplands.

W. annotina, Schwaeg. Drumshoreland, J. M'A., I.e., p. 205. Fields

near Balvormie.

W. proligera, Bryhn. Binny Crag, W. E.

*W. carnea, Schp. Bank of River Almond, near Livingstone, W. E.

Bank of River Almond, Illieston
;
bank of River Avon below

Canal aqueduct.

W. albicans, Schp. Railway cutting, Winchburgh ;
banks of the

Avon and the Almond ;
and elsewhere by damp roadsides, etc.,

frequent. i

Brynm pendulum, Schp. Wall, Hawes Brae, J. M'A.

B. pallens, Sw. Bank of River Avon.

B. pseudo-triquetrum, Schwaeg. Railway cutting, Winchburgh.

B. bimum, Schreb. Drumshoreland, W. E.

B. caespiticium, L. Common on mortared walls.

B. capillare, L. Very common on damp walls.

B. atropurpuretun, W. & M. Walls near South Queensferrv, Greville,

(Herb. Edin.).

B. alpinum, Huds. Cocklerue, J. M'A., I.e., p. 205.

B. argenteum, L. Common on waste ground, footpaths, etc.
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B. roseum, ScUreb. Ea^t of Longreen, Dalmeny, J. M'A. Near Black-

ness Castle, W. EdL,'ar Evans.

Mnium affine, Bland. Near TorpViichen and Carlo wrie, W. E,

Carriljber Glen.

M. cuspidatum, Heilw. Humliie Quarry, near Winchburgh, W. E.

M. rostratum, St^hrad. Parish of Bo'ness, New Stat. Ace, ii, p. 127

(sub Bnjo). Ditch, Swineburn, Kirkliston, S. E. B. Carlowrie,

W. E. Carribber Glen, W. Edgar Evans.

M. undulatum, L. Parishes of Abercorn and Bo'ness, New Stat. Ace,

ii, p. 2-2 and p. 127 (sub Bnjo ligulato). Common in damp woods,

especially in the river ravines.

M. hornum, L. Very common in woods and shady places.

M. serratum, Schrad. Bank of River Almond above Cramond

Bridge, J. M'A. Carribber Glen, W. E.

M. Stellai'e, Reich. North of Linlithgow ;
Carribber Glen (the

locality on which the Census Cat. record was based, W. E.).

M. punctatum, L. Parish of Abercorn, New Stat. Ace, ii, p. 22 (sub

Bnjo). Common on damp banks and rocks by streams, also in

marshes and bogs in the moorland region.

M. subglobosum, B. & S. Census Cat.

Fontinalis antipyretica, L. River Avon
;

Ecclesmachan Burn
;

pond near Port Edgar.

Neckera complanata, Hiibn. Parish of Bo'ness, New Stat. Ace, ii,

p. 127 (sub Hypno). Avon valley near Woodcockdale.

Homalia trichomanoides, B. & S. Below Cramond Bridae, J. M'A.
Avon valley near VV^oodcockdale

;
Almond valley near Illieston.

Pterygophyllum lucens, Brid. Parish of Bo'ness, New Stat. Ace, ii,

p. 127 (sub Hookeria). Carribber Glen, W. E.

Porotrichum alopecurum, Mitt. Parish of Bo'ness, New Stat. Ace,
ii, p. 127 (sub Hypno). Inchgarvie, South Queensferry, S. E. B.

Carribber tjrlen
;
River Almond near Illieston.

Leskea polycarpa, Ehrh. River Almond belr)w Cramond Bridge,
J. M'A.

Heterocladium heteropterum, B. & S. Census Cat.

Thuidium tamariscinum, B. & S. Common in open deciduous woods,
etc.

T. recognitum, Lindb. West of South Queensferry, J. M'A., I.e.,

p. 205.

Climacium dendroides, Web. & Mohr. Old bing, Craigton ;
and

frequent in marshy places in the uplands.

Camptothecium sericeum, Kindb. Common on walls both in the

upland and lowland districts.

C- lutescens, B. & S. Census Cat.
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Brachythecium albicans, B. & S. Hopetoun shore, S. E. B. Dal-

nicuy slmre, J. M'A. Binny Crag, W. E.

B. rutabulum, B. & S. Comiuou on damp ground, shady walls, etc.

B. rivulare, B. & S. Rocks by River Avon and River Almond.

B. velutinum, B. & S. Craigiehall Wood, J. M'A. Damp wall near

Pliil]istouii and similar situations frequent.

B. populeum, B. & S. Carribber Glen, W. E. Almond valley near
Illieston.

B. plumosum, B. & S. Carribber Glen.

B. purum, Dixon. Common on damj) grassy banks and fields.

Eurhynchium piliferum, B. & S. Hopetoun woods. New Stat.

Ace, ii, p. 125 (sub Hypno). Almondell
;

Carribber Glen ;

Kirkliston Distillery.

E. crassinervium^ B. & S. Almond valley belo^v Cramond Bridge
and below Craigiehall Bridge, J. M'A.

E. praelongum, Hobk. Very common in the lowland woods, etc.

E. Swartzii, Hobk. Near Philpstoun.

E. myosuroides, Schp. Carribber Glen
;

Almondell
; Canal em-

bankment, Winchburgh.

E. myurum, Dixon. Almondell
;
near Linlithgow.

E. striatum, B. & S. Almondell
;
Avon valley.

E. rusciforme, Milde. Common in most of the streams which do not
suffer from excessive pollution.

E. murale, Milde. Old stone walls about Kinneil, New Stat. Ace,
ii, p. 125 (sub Hypno). On Dalmeny shore, west of River

Almond, J. M'A. Old wall in wood "by River Avon, Wood-
cockdale.

E. confertum, Milde. Damp wall by Union Canal, Philpstoun, and
similar situations frequent.

Plagiothecium depressum, Dixon. Side of River Almond below

Craigiehall Bridge, J. M'A.

P. elegans, Sull. Craigiehall Wood
;
Almond valley south of

Cramond Bridge, J. M'A. Bridge Castle, W. E.

P. denticulatum, B. & S. Cocklerue, J. M'A. Common on banks
and rocks in shady places.

P. sylyaticum, B. & S. Craigiehall Wood, J. M'A.; near Binny Crag,

p. undulatum, B. & S. Common in woods, on heaths, etc., throughout
tlie cunnty.

Amblystegium serpens, B. & S. Common on damp walls, stones,
and old tree stumps.
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A. filicinum, De Not. Near Linlithgow, W. Bell (Herb., Edin.).
West of South Queensferry, 'J. M'A. Railway cutting. Winch-

burgh ; frequent in the river ravines.

Hypnum riparium, L. Linlithgow Loch, J. M'A., I.e., p. 205. West of

South Queensferry, J. M'A. Humbie Reservoir, W. E.

H. stellatum, Schreb. Census Cat.

var. protensum, Rohl. Drumshoreland Curling Pond,
J. M'A., I.e., p. 205. Wall south of Linlithgow ;

old limestone

workings north of Bathgate.

H. aduncum, Hedw. non L. Census Cat. (may be based on record

by Bell and Sadler in Trans. Bot. Soc. Edin., 1869 ;
see

H. falcatum).

H. fluitans, L. Fauldhouse Moor, W. E.

*var. falcatum, Schp, Houston Wood.

H. exannulatum, Giinib. Drumshoreland Curling Pond, J. M'A.,
I.C., p. 205.

*var. pinnatum, Boul., f. acuta, Sno. Houston Wood,
f. montana, Ren. Drumshoreland, J. M'A. (Herb., Wheldon).
f. gracilis, Ren. Drumshoreland Curling Pond, J. M'A. (Herb.,
Wheldon).

H. uncinatum, Hedw. Common on moist banks and rocks, especially
in the Almond and Avon ravines.

H. commutatum, Hedw. Railway cutting, Winchburgh.

*H. falcatum, Brid. Linlithgow, W. Bell (Herb. Edin.)—named H.
aduncum in Bell's handwriting, and evidently the plant upon
which record by Bell and Sadler in Trans. Bot. Soc. Edin. was
based.

H. cupressiforme, L. Very common on walls, fallen timber, etc.

var. resupinatum, Schp. Dalmeny Park, W. E.

var. filiforme, Brid. Trees in the Avon ravine.

var. ericetorum, B. & S. Blawhorn Moss, W. E. Houston
Wood

;
Drumshoreland Moor.

H. Patientiae, Lindb. South of Linlithgow, J. M'A. Near Bathgate,
W. E. Roadside near North Mains.

H. moUuscum, Hedw. Almondell
;
Carribber Glen

; Bathgate Hills.

H. palustre, Huds. River Almond at Cramond, J. M'A. Rocks by
the River Avon, and by most of the rocky streams in the county.

*H. eugyrium, Schp., var. Mackayi, Schp. Riccarton, W. E.

H. ochraceum, Turn. Census Cat.

*H. stramineum, Dicks. Blawhorn, W. E. Fauldhouse; Houston
Wood.

H. cordifolium, Hedw. Drumshoreland Curling Pond, J. M'A., I.e.,

p. 205. Pond near Philpstoun House.
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H. cuspidatum, L. Very common in marshes and wet places by

jxintis and streams.

H. Schreberi, Willd. Common in heathy woods like Drumshoreland

ami Houston, and on the upland pastures.

Hylocomium splendens, B. & S. Bank of River Avon near Canal

aqueduct ; frequent in the uplands.

H. loreum, B. & S. Cocklerue and Drumshoreland, W. E. Bowdenhill.

H. squarrosum, B. & S. Common in woods, grassy banks, damp
pastures.

E. triquetrum, B. & S. Dalmeny Park and Drumshorelaaid, W. E,,

Bellside woods.

Ceratophyllum demersum, Linn, in the Orkney
Isles. By Arthur Bennett, A.L.S.

(Read 8th February 1917.)

Mr. Magnus Spence (author of the Flora Orcadensis) has

sent me living specimens of the above from Graemshall

"Loch, in the south of the Mainland. I know of no certain

record north of Forfar, where it is plentiful in the Lochs of

Rescobie and Balgavies.
But there is no climatal or distributional reason against

its occurrence to the extreme north of Scotland, as it occurs

in Sweden to W. Norrland in 65" N. lat., in Norway at

Ullenensaker in 60° 5' N. lat., and in Finland in 63° N. lat.

Mr. Spence's specimens are also of interest, as they are

provided with winter-buds, or gemmae. I have looked

through many British and European Floras but can find

no mention of such. So I sent specimens to Mr. W.

Worsdell, F.L.S., and he kindly replied :

"
Many thanks

for sending me the winter-buds of Ceratophyllain. They
seem to be known, however. I have to-day found a

reference to them in Schenk's Biologie des Wassergewachse
as follows :

' Irmisch found in many cases that the leaves

of the branch-tips became curved over one another and the

older internodes died off, so that the terminal buds repre-

sented small, loosely-compacted, isolated clumps, which

grow out in spring.'
"

These winter-buds seem to be very like those of TTtri-
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cularia, having the same dense texture, with stiff hairs in

abundance.

Mr. R. Heddle reported CeratophylhtTn from "Loch of

Ayre, Kirbister." But Col. H. H. Johnston has a specimen
from Heddle, and it proves to be Utricularia vulgaris,

Linn., which Miss Boswell reported for Orkney in Watson's

Top. Botany, i, p. 319 (1874).

Ulex nanus, Forster in Caithness.

By Arthur Bennett, A.L.S.

(Read 8th February 1917.)

Lately (14th October 1916) Mr. G. Lillie of Lybster sent

me specimens of Ulex nanus from Ben Alisky, a hill in the

parish of Halkirk, about 12 miles north of Berriedale.

The hill is 1142 feet high, and the U. nanus occurred at

about 800 feet. The specimens are very dwarf, the young
stems very hairy with white shaggy hairs. Beneath the

primary spines are here and there unifoliate leaves, exactly
the Same as I possess in seedlings of U. europaeus; these

are above the trifoliate leaves (which succeed the cotyle-

donary ones), and number nine before the spines commence.

There are no roads near this hill
;

" the nearest house is

Dallawillan Lodge, about a mile from it."

Mr. G. Lillie writes that his niece and nephew (Miss A.

Lillie and Mr. W. Lillie of Watten Manse) found the plant
on an excursion to Morven, and "

although the general
effect of the hill is rather barren, it had, among other plants,

Vacciniurti Vitis-Idaea, Arctostaphylos Uva-ursi, Listera

cordata, Lycopodium alpinum, and Solidago Virga-aurea."
This locality is the most northern in Europe, being about

58° 20' N. lat.' I know of no station in Europe north of

50° N. lat.

The only Scottish stations I have seen specimens from
are Kirkcudbright (Professor Oliver) and Dumfries (Mr.

Fingland).



136 TRANSACTIONS OF THE [Sess. lxxxi

Note on Insect Visitors to Corallorhiza innata

AND some other OrCHIDS IN THE FORTH DISTRICT.

By William Evans, F.R.S.E.

(Read 12th April 1917.)

lu Knuth's Handbook of Flower Pollination (Engl,

ed. iii, p. 347, 1909) no "visitor" is given in the case of

Corallorhiza innata, R. Br.
; but, from the small size of the

flowers, it is concluded " that they are visited by small

insects, which use the anterior downwardly bent part of

the labellum as an alighting-platform, and creep thence to

the nectar secreted and concealed at the steeply down-

wardly bent base of the organ." As proof of the correct-

ness of the first part of this conclusion, the following

incident seems worth putting on record.

On June 5, 1908, I found a group of half a dozen spikes

of the coral-root orchid {Gorallorhiza innata) in a stretch

of rather boggy ground beside Loch Leven, Kinross-shire.

The flowers were at their best, and had proved attractive

to a species of small black fly, numbers of which were

settled on each of the spikes. When disturbed they were

in no haste to leave the flowers (perhaps the nectar had

made them drowsy), creeping away among the grass rather

than attempting to escape by flight, so that their capture

was an easy matter. A score might have been secured

without any difiiculty ; but, as it was, two for identifica-

tion were all that I took. An attempt, with Mr. P. H.

Grimshaw's help, to identify them at the Royal Scottish

Museum having failed, I submitted the specimens to Mr.

Austen, of the British Museum, who found them to agree
with an Empis from Nairn which he had labelled ? sp.

nov. Here the matter rested till last year, when Mr. J. E.

Collin saw my two specimens and identified them as a

species standing in the late Mr. Verrall's collection under

the MS. name of Empis snowdoniana. Though no de-

scription of it has, so far as I am aware, yet been published,
the species, with Verrall's MS. name for it, has been recorded

from Sutherland by Colonel Yerbury in the Scottish

Naturalist for December 1912.
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My Loch Leven specimens are both males, as were also,

I believe, all the others at the coral-root flowers, on the

nectar of which they were doubtless feeding. Unfortun-

ately I did not think of observing how they reached the

hidden nectar, but one might conjecture that the long pro-

boscis—a characteristic of the genus Empis— would be

useful in this connection. Empids, of both sexes, besides

sucking nectar, prey also on small insects, chiefly Diptera.

In the use of this insect prey, a very remarkable habit in

relation to courtship has been investigated by Mr. A. H.

Hamm (see report by Professor Poulton, in Ent. Mo. Mag.,

1913, p. 177). In some species the male, as they play in the

air, presents the female with a fly which she carries about

and sucks during pairing. In others the gift takes the

form of a coccoon which he has spun about the fly. Or

the plaything may consist of some such object as the

stamen of a buttercup.

ETYiins snowdoniana is a small, blackish, somewhat

shining fly, with pale smoky-brown wings. Length (head

and body) about 5 mm.; expanse of wings about 9 mm.

It is probably not uncommon in early summer on meadows

and moors in the Edinburgh district. Besides the Loch

Leven examples, I have a female taken above Silverburn,

on the south side of the Pentland Hills, May 27, 1895, and

a male from Bavelaw Moss, to the north of the same range,

May 20, 1904.

In the case of Goodyera repens, R. Br., Knuth states that

only humble bees (e.g. Bovihus pratoruin, L., in North

Scotland, and B. mastrucatus, Gerst., in the Alps) had so far

been observed as visitors to its flowers; but that Mtiller

"
is inclined to think, however, that the true pollinators

are small, short-tongued insects, to which the structure of

the flower is adapted." On August 7, 1909, happening to

pass through a pine wood in East Lothian where this

interesting orchid grows, I noted the following insect-

visitors to the flowers :

—viz. Bombus pratorum, L., a good

many ;
B. lucoruin, L., many ;

and two hover-flies, Syrphus
cinctus, Zett., and Platychirus albimanus, F., one of each.

The visitors thus comprise Diptera as well as bees.

Adjoining the same pine wood, some plants of Listera

ovata, R. Br., were in fine flower, and furnished the following
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fairly long list of visitors :—Hymexoptera : small ichneu-

mon-fly, two. Diptera: Rhamphomyia nigripennis, F.

(a small Enipid), one; Syrphus cinctellus, Zett., one; S.

vitripennis,'Mg., two; Hydrotaea irritans, ¥\n., two; Ftero-

paectria frondescentiae, L., two. Coleoptera : Meligethes

aeneus, F., one ;
Maltkodes minimus, L., one ; Anaspis rufl-

lahris, Gyll., a great many. Hemiptera : Pithanus maerkeli,

H.-S., one; Lygus leucorum, Mey., one. Pseudo-Neur-

optera: Mesopsocus unipunctatus, Mull. On one of the

spikes were three young snails, apparently Helix

arbustorum.

None of the above appears among the visitors to L. ovata

mentioned by Knuth.

On a flowering spike of Orchis maculata, L., growing

along with the L. ovata, the small brownish beetle, Anaspis

rufilahris, so abundant on the latter plant, was also present

in considerable numbers.

Some Moss Records for Selkirk, Peebles, and the

Lothians. By William Evans, F.R.S.E.

(Read 8th February 1917.)

The discovery of mislaid specimens and notes, and the

results of some further field-work, since the publication

of the Census Catalogue of British Mosses in 1907, have

enabled me to supply records tilling up many of the gaps

in respect of the above counties. A number of these

records were included by Mr. James M'Andrew in his

Notes on Some Mosses from the Three Lothians (Scot.

Bot. Rev., 1912, p. 202), while all the Linlithgowshire (West

Lothian) ones have been given to Mr J. C Adam for inclu-

sion in his paper on the Mosses of that county (antea, p. 123).

The additions contained in the present paper, therefore,

relate to a large extent to the Selkirk and Peebles lists, the

former of which must still be far from complete
—in the

Catalogue it is credited with barely sixty species. In

December 1901, the late James Murray, author of the list

of Mosses in the Handbook of the Fauna and Flora of

"'

Clyde," sent me a list of 104 species he had collected in
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the Broughton district of Peeblesshire. Al], with three

exceptions as mentioned below, are, however, given for

the county in the Census Catalogue.
From the point of view of the local bryologist the

Census Catalogue leaves much to be desired
;

it supplies
him simply with a list of the species the compilers had
records of from any particular county, no localities or

other data being given, though to some extent these may,
no doubt, be traced in the literature cited. To a great

extent, however, the Catalogue is based on unpublished
information. In these circumstances I have thought it

desirable to include in this paper the more interesting of

the records supplied by myself to the compilers.
It only remains to add that practically all my records

have been at one time or another authenticated by the

submission of specimens either to Mr. H. N. Dixon or

Mr. R. H. Meldrum.

The nomenclature is uniform with that of the Census

Catalogue.

Co. 79, Selkirk.

The additions to the list for this county, which was largely supplied
by me, are as under :

—The date of the Selkirk and Bowhill records is

August 1903, and that of the Galashiels ones November 1910.

Polytrichum piliferiun Schreb. Turf-capped walls, Selkirk.

P. juniperinum Willd. Stream-side south of Yarrow.

p. gracile Dicks. Near Galashiels.

P. commune L. Tushielaw (Ettrick), and south of Yarrow.

Ceratodon purpureus Brid. South of Yarrow
;
Galashiels.

Dicranella lieteromalla Schp. Selkirk
;
Yarrow

;
Galashiels.

D. squarrosa Schp. East of Newhall Water between Yarrow and

Traquair, May 1917.

Dicranum majus Turn. Banks of Yarrow at Bowhill.

Leucobryum glaucum Schp. Near Tushielaw, Aug. 1903.

Fissidens hryoides Hedw. East of Newhall Water.

Grimmia apocarpa Hedw., va,r. rivularis, W. & M. Newhall Water.

G. pulvinata Smith. Selkirk
; Galashiels, etc,

Rhacomitrium fasciculare Brid. Wall near Galashiels.

TEANS. EOT. SOC. EDIN. VOL. XXVH. 11
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R. heterostichum Brid. Selkirk ; Galashiels, etc.

R. lanuginosum Brid. Hills near Tushielaw, and south of Yarrow.

R. canescens Brid. Selkirk
;
east side of Newhall Water.

Hedwigia ciliata Ehrh. Near Galashiels.

Pottia tnincatula Lindb. Field at Selkirk.

Tortula muralis Hedw. Walls about Selkirk and Galashiels.

T. subulata Hedw. Selkirk
; Bowhill.

T. ruralis Ehrh. On wall east of Newhall Water, May 1917.

Barbula rubella Mitt. Selkirk
;
Bowhill

;
Galashiels.

B. cylindrica Schp. Bowhill.

B. unguiculata Hedw. Selkirk
;
Galashiels.

Ulota Bruchii Hornsch. On birches east of Newhall Water.

Orthotrichum Lyellii H. & T. On trees at Selkirk and Bowhill.

0. affine Schrad. Near Galashiels
;
on wall east of Newhall Water.

0. diaphanum Schrad. Wall near GalashieLs.

Aulacomnium palustre Schwaeg. East of Newhall Water.

Bartramia ithyphylla Brid. Banks of Yarrow at Bowhill.

B. pomiformis Hedw. Near Galashiels.

Webera nutans Hedw. Galashiels
;
south of Yarrow.

W. albicans Schp. Selkirk
;
east of Newhall Water, May 1917.

Bryum pallens Sw. East of Newhall Water.

B. pseudo-triquetrum, Schwaeg. East side of Newhall Water, Selkirk.

B. caespiticium L. Selkirk
; Galashiels.

Mnium affine Bland. Roadside south of Galashiels.

M. undulatum L. East of Newhall Water.

Fontinalis antipyretica L. In stream south of Yarrow.

Neckera complanata Hubn. Bowhill.

Leucodon sciuroides Schwaeg. Selkirk
;
Bowhill.

Porotriclium alopecurum Mitt. Rocks by the Yarrow at Bowhill

Climacium dendroides W. & M. Selkirk ; Tushielaw
; Yarrow.

Brachythecium rivulare B. & S. Bowhill,
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B. velutinum B. & S. Selkirk
;
Galashiels.

B. populeum B. & S. Near Galashiels.

EurhyncMum myosuroides Schp. Selkirk
;
east of Newhall Water.

E. striatum B. & S. Bowhill.

E. rusciforme Milde. Burns near Selkirk and Yarrow.

Plagiothecium denticulatum B. & S., var. majus, Boul. Bowhill

(specimen determined by Mr. Meldrum).

P. silvaticum B. & S. East of Newhall Water.

Amblystegium serpens B. & S. Bowhill
;
Galashiels.

Hypnum commutatum Hedw. and H. palustre Huds. Selkirk
;

south of Yarrow.

Co. 78, Peebles.

(a) Additions to the Census Cat. list :
—

Sphagnum cymbifolium Ehrh., var. congestum Schp. Moss south

of Leadburii, Sept. 1904.

S. medium Limpr. Moss south of Leadburn, Sept. 1904.

S. Austini Sull. Moss south of Leadburn, Sept. 1904.

These three Sphagna were determined for me by Mr. Dixon.

Tetraphis pellucida Hedw. Macbiehill
; Whim, 1916 (.J. C. Adam).

Polytriclium alpinum L. Hills between Eddleston and Moorfoot

Water, March 1904.

P. formosum Hedw. Darnhall, Eddleston, Nov. 1916.

Pleuridium axillare Lindb. Portmore Loch, Oct. 1905.

Dicranella rufescens Schp. Portmore Loch, very abundant and fine,

Oct. 1914. D. varia Schp. Medwyn Water, Aug. 1904.

Campylopus pyriformis Brid. This and C. flexuosus Brid. on moor
south of Leadburn, May 1902.

Dicranum Bonjeani De Not. Between Dolphinton Station and West

Linton, Aug. 1903
;
Darnhall.

D. majus Turn. Macbiehill
;
Cowie's Linn, near Eddleston, April 1902.

Leucobryum glaucum Schp. Moor between Redfordhill and Cowie's

Linn, April 1902 ; etc.

Grimmia trichoph.ylla Grev. Whitiield, near Macbiehill, Feb. 1896.

Phascum cuspidatum Schreb. Fields at Macbiehill.

Tortula ruralis Ehrh. Old wall near Eddleston, Sept. 1904 ;

Traquair, May 1917 ;
near Broughton (J. Murray).
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Barbula fallax Hedw. Near Cowie's Linn
; Fairliehope, Carlops.

B. spadicea Mitt. Medwyn Water, Aug. 1904.

B. vinealis Brid. Wall west of Carlops, May 1902
; Eddleston.

Orthotrichum anomalum Hedw., near var. saxatile Milde, '"but not

(|uite
''

(Dixon). On wall west of Carlops, May 1902.

0. diaphanum Schrad. Near Broughton (J. Murray) ; Darnhall.

Splachnum sphaericum Linn. fil. Millstone-rig, Pentlands, Aug., and
nio.-^s south of Leadburn, Sei')t. 1904.

Tetraplodon mnioides B. & S. Near source of tbe Medwyn, Peebles-
shire side of CO. boundary, July 1872. See Trans. Bot. Soc, xi, 456.

Funaria hygrometrica Sibth. Macbiehill
;
Cowie's Linn

;
etc.

Philonotis calcarea Schp. Near West Linton, Aug. 1903.

Bryum argenteum L. Eddleston
; Innerleithen, comn. May 1917.

B. roseum Schreb. Grassy bank at Innerleithen, Jan. 1897.

Mnium rostratum Schrad. Cowie's Linn, April 1902.

M. serratmn Schrad. Cowie's Linn, April 1902
;
North Esk above

Carlops, May 1902.

M. stellare Reich. Near Eddleston, 1915 (J. C. Adam).

M. subglobosum B. & S. Near West Linton, Aug. 1903. Probably
this species, but no capsules were seen.

Fontinalis antipyretica L., var. gracilis Schp. Eddleston Water
above Earlyvale, Oct. 1914.

Homalia trichomanoides B. & S. Macbiehill
;

Cowie's Linn ;

Darnhall.

Pterygophyllum lucens Brid. Near Carlop.s, 1902.

Leucodon sciuroides Schwaeg. Portmore, May 1902
; Darnhall,

Nov. 1916.

Pylaisia polyantha B. & S. Macbiehill, on trees, chiefly elm, Nov.
1873 and Feb. 1874, and on gooseberry bushes in garden, March
1875, etc. ; Portmore, on old hawthorn, 17th May 1902

;
all c. fr.

Camptotlieciuin lutescens B. & S. Near Cowie's Linn, April 1902.

C nitens Schp. Between Dolphinton Station and West Linton,
Aug. 1903 and June 1904.

Brachytheciiun albicans B. & S. Lee Pen, Innerleithen, c. fr., Jan.
1897

;
near Cowie's Linn, April 1902.

Eurhynchium confortum ^lilde. Near Eddleston, April 1902.

Plagiothecium sylvaticum B. & S. Cowie's Linn, April 1902.
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Amblystegium serpens B. & S. Macbiehill
; Cowie's Linn

;
Darnhall.

A. irriguum B. & S. Rocks on both sides of the North Esk behind

Carlops, May 1902. (Determined by Dixon.)

Hypnum fluitans L. Harlaw Moor west of Auchencorth, Oct. 1906.

H. commutatum Hedw. Near Innerleithen ; Cowie's Linn.

H. cupressiforme L., var. ericetorum B. & S. Innerleithen
;
Darnhall.

H. molluscum Hedw., var. condensatum Schp. Cowie's Linn.

(Named by Dixon.)

H. palustre Hiids. North Esk above Carlops ;
Cowie's Linn.

H. stramineum Dicks. Medwyn Water, Aug. 1904
;
Harlaw Moor.

H. cordifolium Hedw. Wet meadow at Netherurd, July 1910.

H. giganteum Schp. Near Broughton (J. Murray) ;
North Esk

Eeservoir above Carlops, Oct. 1914. I have a note of having seen

a specimen many years ago from the head of Medwyn Water.

(6) Localities for some of the less common species recorded for the

county in the Census Cat. :
—

Oligotrichum hercynicum Lam. (incurvum Lindb.). Pentlands beside
road west of North Esk Reservoir, Aug. 1904

; Darnhall, Eddle-

ston, Nov. 1916. Barren in both instances.

Polytrichum nanum Neck. Leithen Water, near Innerleithen,
Jan. 1897.

Diphyscium foliosum Mohr. Near Broughton (J. Murray).

Cynodontium Bruntoni B, & S. Cowie's Linn, April 1902.

Dicranella scLuarrosa Schp. Leithen Water, c. fr., Jan. 1897.

Dicranodontium longirostre B. & S. Near Broughton (J. M.).

Dicranum fuscescens Turn. Lee Pen, Innerleithen, Jan. 1897.

Grimmia Doniana Sm. On rocks and "drystone
"

walls, Innerleithen

Hills, Cowie's Linn, etc.

Rhacomitriuin protensum Braun. Near Broughton (J. M.).

Tortula laevipila Schwaeg. Broughton (J, M.) ; Lamancha ; Darnhall ;

Traquair.

Barbula rigidula Mitt. Near Broughton (J. M.).

Leptodontium flexifolium Hampe. South of Leadbum, April 1902 ;

in fruit on hills between Eddleston and Moorfoot Water, March
1904.

Weisia rupestris C. M. Cowie's Linn, April 1902.
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Cinclidotus fontinaloides P. Beauv. Near Broughton (J. M.).

Encalypta streptocarpa Hechv. Broughton (J. M.) ;
wall at Carlops.

Zygodon viridissimus R. Br. Lamanclia, April 1902
;
Darnliall. Z.

MoiiijaAii and T. tortuosum, ]\ledwyn Water.

Orthotrichum leiocarpum B. & S. Near Broughton (J. M.).

0. Lyellii H. & T. Lamancha
; Darnliall

; Traquair.

0. rivulare Turn. Near Broughton (J. M.).

0. stramineum Hornsch. Near Broughton (J. M.).

0. pulchellum Smith. Romanno Hill, Dec. 1872 (a fine specimen
collected by my father); Portmore, May 1902.

Funaria ericetorum Dixon. On sides of surface drain on hillside,
Leithen Water, Jan. 1897

;
near Broughton (J. M.).

Bartramia ithyphylla Brid. Cowie's Linn
; Carlops,

Breutelia arcuata Schp. Cowie's Linn
;
Harlaw Moor.

Plagiobryum Zierii Lindb. Near Broughton (J. M.).

Bryum filiforme Dicks. Fairliehope, near Carlops, Aug. 1904.

Antitrichia curtipendula Brid. On old ash, Macbiehill, c. fr., July
1873,1 and March 1875

; Broughton (J. M.).

Heteracladium heteropterum B. & S. Cowie's Linn, 1902.

Brachythecium rivulare B. & S. Valley of Leithen Water in two

places.

Eurhynchium piliferum B. & S. Broughton (J.M. ) ;
Darnhall.

Amblystegium fluviatile B. & S.,and A. filicinum De Not. Near

Broughton (J. M.). The latter also near Eddleston.

Hypnum falcatum Brid. Fairliehope, near Carlops.

H. Patientiae Lindb. Broughton (J. M.) ;
roadside Harlaw Moor.

H. crista-castrensis L. Moor wood, Macbiehill, abundant, fruiting,

Aug. 1872, May 1875, etc.

H. eugyrium Schp. Near Broughton (J. M.).

The following, and many other commoner species were collected at
and near Cowie's Linn in April 1902 :

—Grimmia apocarpa var. rivularis.

Porotrichuvi alopecurum Mitt.
; Brachythecium plnmosum B. & S.

;

Eurhynchium Swartzii Hobk.
; Hypmim stellnium Schreb.

;
H.

uncinatum Hedw. ;
H. ochraceum Turn.

;
and H. loreum B. & S.

' This was recorded by me in Trans. Bet. Soc. Edin., xi, p. 520.
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Co. 82, Haddington.

(a) Additions to the Census list. Some of these are mentioned
in Mr. M'Andrew's paper (loc. cit.), but without localities : those in

which he gives the localities are not repeated here. Rhacomitrium

protensum (Traprain Law, Sept. 1908) occurred in a single patch about a

foot sqi;are. Besides the locality given by Mr. M'Andrew for Zygodon
Mougeotii, I have found it at Hailes, Ease Linton. The Sphagna, with
the exception of S. squarrosum, were named " on the two systems

"
by

Mr. Wm. Ingham, York :
—

Sphagnum papillosum Liudb. var. confertum Lindb. Dunbar
Common, Lammermuir Hills, 10th Oct. 1908.

S. rigidum Schp., var. compactum Schp. (
= /S'. compadum De C, var.

imhricatum Warnst.). Dunbar Common, Lammermuirs, Oct. 1908.

S. squarrosum Pers. Lammermuirs above Deuchrie, June 1914.

S. acutifolium Ehrh., var. subnitens Dixon {
= S. subnitens Russ. &

Warnst. var. virescens Warnst.). Dunbar Common, Lammermuirs,
Oct. 1908.

S. acutifolium Ehrh., var. rubellum Russ. (
= S. rubellum Wils., var.

versicolor Warnst.). Dunbar Common, Lammermuirs, Oct. 1908.

S. cuspidatum Ehrh., var. submersum Schp. Dunbar Common,
Lammermuirs, Oct. 1908.

Andreaea petrophila Ehrh. Traprain Law, Sept. 1908.

Polytrichum urnigerum L. Near Castle Moffat, Lammermuirs,
Oct. 1908.

P. formosum Hedw. Garleton Hills, Sept. 1908
;
Castle Moffat,

Archidium alternifolium Schp. On side of ditch, Ormiston Hall,
March 1902.

Pleuridium subulatum Rabenh. Near Oldhamstocks, April 1902.

Dicranella Schreberi Schp. In surface drains on the Lammermuirs
above Blegbie, 28th June 1913.

D. squarrosa Schp. Lammermuirs above Deuchrie, Oct. 1908.

Campylopus flexuosus Brid. Lammermuirs above Castle Moffat,
Oct. 1908.

Dicranum scoparium Hedw., var. spadiceum Boul. Garleton Hills,

Sept. 1908.

Fissidens crassipes Wils. Wet rocks, river Tyne, East Linton, Sept.
1908. Identification confirmed by Mr. Dixon.

Tortula aloides De Not. Sea-braes near Skateraw. Feb. 1913.

Weisia verticillata Brid. Dunglass Dean, April 1902 ; coast east of

Gullane, Oct. 1904.
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Cinclidotus fontinaloides P. Beauv. Tyne at East Linton, Sept.
19U8.

Orthotrichum pulchellum Smith. Ormiston Hall, March 1902.

Leptobryum pjrrifonne VVils. East Linton, in garden, May 1875
;

east side of Aberlady Bay, abundant, July 1898.

[Webera annotina Schwaeg. Mr. M'Andrew credits me with adding
this i^pecies to the Haddingtonshire list, but I have no note of ever

having gathered it in the county.]

W. carnea Schp.
—Left bank of Tyne above Hailes Castle, in fine

fructification, April 1913.

Brjrum pseudo-triquetnun Schw., var. compactum B. & S. Specimen
from Dirleton Links, Aug. 1897, was named by Mr. Dixon as this

variety
"
probably."

Hypnuin Wilsoni Schp. In old curling pond, Luffness Links,
7th Nov. 1908 (W. Edgar Evans and W. E.). Identification con-

firmed by Mr. Dixon.

H. fluitans L. Lammermuirs, on Dunbar Common, Oct. 1908, and
above Blegbie, June 1913.

H. cupressifonne L., var. elatum B. & S. Dirleton sandhills, Jan.
1897.

H. Patientiae Lindb. Roadside at Boltonmoor, March 1904
;
near Castle

Motlat, Oct. 1908.

H. stramineum Dicks. Dunbar Common, Lammermuirs, Oct. 1908.

(b) Localities for some of the species recorded for the county in the
Census Cat. :

—

Polytrichum gracile Dicks. Boltonmoor, May 1910.

Ditrichum homomallum Hampe. Ormiston Hall Woods, J^Iarch 1902
;

near Castle Moffat, Oct. 1908
; Binning Wood, Tyninghame, May

1911.

Cynodontium Bruntoni B. & S. Garleton Hills, c. fr., Sept. 1908.

Dichodontium pellucidum Schp. Lammer Law, Oct. 1902
;
Banks

of Gitford Water, Yester, Jan. 1904.

Dicranella varia Schp. Ormiston Hall Woods, March 1902.

Dicranoweisia cirrata Lmdb. Garleton Hills, Sept. 1908.

Campylopus pyriformis Brid. Garleton Hills, Sept. 1908.

C. fragilis B. & S. Gififord, Oct. 1916.

Dicranum Bonjeani De Not. Dirleton Common, Aug. 1897 ;

Garleton Hills
; Lammermuirs above Yester.
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D. majus Turn. Ormiston Hall, March 1902
;
Boltonmoor Wood,

Aug. 1909.

Leucobryum glaucum Schp. Occurs not only on the Lammermuirs,
where it is common, but also close to the sea in Tyninghame fir-

woods (Aug. 1914).

Fissidens pusillus VVils. Dunglass Dean (west side), April 1902.

F. osmundoides Hedw. Traprain Law, c. fr., Sept. 1908.

Pottia Heimii Fiirnr. Lutfness Links, Aug. 1898.

Tortula rigida Schrad. Wail-top near Tranent, 1844 (specimen from

my father's collection).

T. mutica Lindb. On old stump by the Tyne at Haddington, Oct.

1906.

T. laevipila Schwaeg. Eaglescairnie, April 1905 ; Yester ;
Ormiston ; etc.

T. intermedia Berk.—Dirleton Links, on rock, Aug. 1898 ; Longniddry,
Feb. 1901

;
wall at Amisfield, Haddington, Sept. 1908.

T. mralis Ehrh. Dirleton, Aug. 1897 ; Pressmennan, on roof of boat-

house. The sub-species, T. ruraliformis, is very common on the

sand-dunes between North Berwick and Longniddry.

T. papillosa Wils. Eaglescairnie, on old tree, April 1905 ; Spott, near

Dunbar, on sandstone rock, Nov. 1913.

Barbula tophacea Mitt. Sides of ditch on Gullane Links
;
Dun-

glass Dean.

B. cylindrica Schp. Humbie Water, May 1903
; Saltoun, Dec. 1906.

B. fallax also at Saltoun, etc.

B. vinealis Brid. On wall at Prestonpans, June 1916.

B. convoluta Hedw. Old road, Boltonmoor, March 1904
;
Gullane

Hill, Dec. 1906.

Weisia curvirostris C. M. Near the waterfall at Billsdean, E.

Lothian (J. Hardy, Moss Fl. East. Borders, 1868). This is the

Census Cat. record.

Encalypta vulgaris Hedw. Prestonpans ;
old quarry near Gullane,

1916 (J. C. Adam).

E. streptocarpa Hedw. Near Saltoun Hall, on old wall, abundant,
Dec, 1906.

Zygodon viridissimus R. Br. Yester, Jan. 1902; Eaglescairnie;
Luflfness.

Ulota crispa Brid. Boltonmoor Wood, c. fr., on oak, March 1904.

U. Bruchii I have also gathered in this locality, and in a good
many others in the county.
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U. phyllantha Brid. Boltonraoor Wood, on oaks, March 1904.

Orthotrichum rupestre Schleich. North Berwick Law, Aug. 1897 ;

Hailes, near East Linton, Sept. 1908.

0. leiocarpum B. & S. Saltoun, May 1904. The 82 records for this

species and 0. cuptdatum are based, I understand, on specimens from

Dirleton, in the Herbarium, Royal Botanic Garden, Edinburgh.

0. Lyellii H. & T. Yester
; Eaglescairnie ;

West Saltoun.

0. diaphaniun Schrad. On ash. West Saltoun, Dec. 1906 ;
on wall,

Lutfness
;
on elder, Seaclitf and Port Seton.

Physcomitrium pyriforme Brid. Gosford, May 1890 ;
left bank of

Tyne above Hailes Castle, April 1913.

Amblyodon dealbatus P. Beauv. Luffness and GuUane Links on

many occa.sions
; particularly plentiful in June 1909. Meesia

trichoides is now very rare in this station
;

I last saw it there in

May 1909.

Aulacomnium palustre Schwaeg. Luffness Marsh ;
Dunbar Common,

Lammermuirs.

Catoscopium nigritum Brid. Gullane Links, large fruiting patches
in July 1897 and June 1909

;
the best spots for it have, however,

now Ijeen destroyed by the extension of the golf course on the hill.

Gullane Links has long been known as a locality for this interest-

ing plant ;
I find it noted by my father in 1846, and it is mentioned

in Stark's little book on British Mosses.

Philonotis calcarea Schp. Luffness Marsh, male "flowers" abundant,
but only a few capsules, July 1898.

Webera cmda Schwaeg. Garleton Hills and Traprain Law.

W. albicans Schp. Deuchrie at foot of Lammermuirs.

Bryuin Warneum Bland. Gullane Links, July 1897. Specimens
with capsules in good state for examination were determined for

me by Mr. Dixon.

B. calophyllum R. Br. Gullane Links, July 1897, barren (H. N.

Dixon, who kindly gave me a specimen), and Nov. 1908.

B. uliginosum B. & S. In damp hollow, Dirleton Links, 11th Aug.
1S97. Identified for me by Mr. Dixon. B. pendulum and B.

inclinatum are both common on the Gullane, etc., Links.

B. pallens Sw. Oldhamstocks, April 1902.

Mnium cuspidatum Hedw. Dirleton Common, Jan. 1897 ;
a small

jtatch coming into fruit.

M. rostratum Schrad. Ormiston Hall
;
Saltoun

;
Yester

; Dunglass.

Cryphaea heteromalla Mohr. The only East Lothian record I know
of is that by J. Hardv from Dunglass Pond (Moss Fl. East.

Bord., 1868).
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Leucodon sciuroides Schwaeg. On rocks at Hailes, near East Linton,

Sept. 1908 and other dates
; Yester, on poplar, Jan. 1904.

Pterogonium gracile Swartz. Eocks at Hailes, on several occasions.

Antitrichia curtipendula Brid. On an old tree, Yester, Aug. 1902.

Porotrichum alopecurum Mitt. Oldhamstocks Burn
;
Ruclilaw.

Climacium dendroides W. & M. Gullane Links
;
Lammermuirs above

Castle Moffat, etc.

Camptothecium lutescens B. & S. Dirleton Common, Jan. 1897 ;

Gullane Links, Oct. 1905.

Brachythecium glareosum B. & S. East of Port Seton (frojn
J. M'Andrew, Nov. 1906). B. albicans, common on coast dunes.

B. rivulare B. & S. Above Castle Moffat, Oct. 1908.

Eurlxynchium piliferum B. & S. Ormiston Hall Woods, March 1902.

E. striatum, E. myosuroides, and B. 'populeum, were also collected at

same time.

E. Swartzii Hobk. Dirleton Common
;
Humbie.

E. tenellum Milde. Shaded wall east of Port Seton, May 1907.

Plagiothecium elegans Sull. Ormiston Hall Woods
; Dunglass Dean

;

Garleton Hills.

Amblystegium Juratzkanum Schp. On sand-covered stem of saugh
growing over the Birns Water, near Humbie Station, May 1903

;

also, though not quite typical, on similar habitat near Drem,
Dec. 1904. Specimens from both localities were determined by
Mr. Dixon.

A. filicinum De Not. Castle Moffat ; West Saltoun
;
sea-braes near

Skateraw.

Hypnum stellatum Schreb. Luffness Marsh
;
Skateraw

;
etc.

H. chrysophyllum Brid. Gullane Links, Nov. 1908.

H. uncinatum Hedw. Traprain Law
; Upper Bolton.

H. falcatum Brid. Luffness Marsh
;
sea-braes near Skateraw.

Hylocomium loreum B. & S. In fine "fruit," Boltonmoor Wood
March 1904

;
also at Yester, Castle Moffat, Garleton Hills, etc.

Co. 83, Edinburgh.

Greville, Sadler, and others have provided records for a very compre-
hensive list of the Mosses of this county, the vicinity of Edinburgh
having long been a happy hunting-ground for local botanists interested

in this section of our ffora. My own interest in the subject began in

1868 when, with Greville's Flora Edinensis as my reference book, I

explored the valley of the Esk about Penicuik and the recesses of the
Pent land Hills, including the "cryptogamic garden" above the \\aterfall

at Is" ether Habbie's Howe. Since then the Mosses of the district have
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again and again claimed my attention, leading to the frequent repetition
of these health-giving and inspiring rambles. The result of all this has
been the accumulation of a large amount of material bearing on the

distriljution of the various species in the county, and the changes in

their status which time has brought about. For its proper treatment,

however, this pile of data would require a separate jDaper, and in the

present communication only a selection of the more outstanding of my
records are given.

(a) Additions to the Census Cat. list :
—

Polytrichum strictum Banks. Moss west of Ravelrig, Balerno,

May 1909. In October of same year it was found on Bavelaw Moss

by Mr. M'Andrew (loc. cit.)
" Pentlands" is given as a locality for

it in Balfour and Sadler's Flora of Edinburgh.

Dicranella heteromalla, var. orthocarpa Hedw., "or very near it"

(Dixon). Ravelrig, near Balerno, April 1898.

Campylopus flexuosus, var. paradoxus Husn., "or very near it"

(Dixon). Moss west of Ravelrig, April 1898.

Trichostomum tortuosum. var. fragilifolium Dixon. TordufF, Pent-

lands, March 1898. Determined by Mr. Dixon.

Orthotriclium afline, var. fastigiatum Hubn. On wall, Fairmilehead,
June 1897.

Physcomitrella patens B. & S. This little moss was abundant at the

upper end of Tordutf Reservoir and also at Clubbiedeaii Reservoir,

Pentlands, in Oct. 1908—as recorded by my son, W. Edgar Evans,
in Ann. Scot. Nat. Hist, for 1909, p. 55—and on other occasions.

Webera proligera Bryhn. I have seen a specimen from Roslin Glen,
taken liy Mr. J. C. Adam in 1916.

Cryphaea heteromalla j\Iohr. This curious moss is not given for

Co. 83 in the Census Catalogue. I may therefore point out that

in Balfour and Sadler's Flora of Edinburgh (1863, and 2nd ed.

1871) Dalkeith is given as a locality for it.

(b) Localities for some of the better species in the Census Cat.

list. Many are additions to the list in Balfour and Sadler's Flora of

Edinburgh :
—

Sphagnum Austin! SuU. Auchencorth Moss, 24th May 1902.

Polytrichum gracile Dicks. Kirknewton
; Ravelrig and Auchencorth

Mosses
; etc. F. formosum, Ravensnook, Dreghorn, Polton, etc.

Archidium alternifolium Schp. Side of Bonaly Reservoir, April
1898

;
Harelaw Dam

;
Glencorse and Cobbinshaw Reservoirs.

Swartzia montana Lindb. On old wall, Balerno, 7th March 1894.

Seligeria Doniana C. M. On sandstone rocks, Dryden (Bilstou) Glen,
near Koslin, 4th April 1902.

Brachyodus trichodes Fiirnr. On sandstone by side of rill at the
wood skirting ihe moor above Currie, 15th March 1904.
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Dicranella cerviculata Schp. Moor east of Cobbinshaw, abundant,

Aug. 1904
;
south side of the Almond, Craigiehall, Dec. 1904.

D. secunda Lindb. On old cart-track, Threipmuir Eeservoir, May
1898

; edge of Bavelaw Moss, June 1901

D. Schreberi Schp. Allermuir Glen, Pentlands, March, and V. elata,

Ravensnook, near Penicuik, May 1902. Briech Burn, given in

Balfour and Sadler's Flora of Edinburgh as a locality for this species,
leaves the county

—Midlothian or Linlithgow
—uncertain.

Campylus fragilis B. & S. Water of Leith below Harperrig, Nov.

1897; TordufF, Pentlands, March 1898; Caerketton, Pentlands,

April 1909 (W. Edgar Evans).

Dicranum Bonjeani De Not. I have only once found capsules of this

common nioss in this district, namely, at the upper pond, Penicuik

House, in May 1871. I), fuscescens, Caerketton, etc.

D. strictum Schleich. On sycamores, oaks, etc., in Roslin, Hawthorn-

den, and Dryden Woods on many occasions since I first added it to

the Scottish list from Roslin Glen in April 189b (see Ann. Scot.

Nat. Hist., 1902, p. 191). Pomathorn Dean.

Fissidens exilis Hedw. South bank of Water of Leith, Redhall,

Colinton, abundant, Feb. 1897
; Dreghorn, March 1897.

F. pusillus Wils. Vogrie Glen, on sandstone rock, abundant, Feb.

1897
;
Bilstou Glen, April 1902

;
on sandstone wall, near Balerno,

Oct. 1908 (W. E. Evans).

F. decipiens De Not. In April 1897 I got a Fissidens at Nether
Habbie's Howe, Pentlands, which Mr. Dixon determined as this

species. Localities for F. osmundoides are Moorfoot Water, March

1904, and Dalmahoy Hill, May 1907.

Grimmia Stirtoni Schp. On low rocks, Boghall, Pentlands, March
1902.

G. ovata Schwaeg. Rocks on Braid Hills, in fine fructification, Feb.

1869 and Dec. 1908. In June 1871 I gathered on Arthur's Seat

most of the rare Grimmias that had been recorded therefrom, and
some of them were still in evidence in March 1902

;
but it is

doubtful if any now remain.

Pottia recta Mitt. In flower-pot in greenhouse, Morningside Park,

Edinburgh, Sept. 1904.

P. intermedia Fiirnr. Wall top beyond Liberton, Dec. 1878.

P. minutula Fiirnr. Near Currie, Feb. 1897. P. lanceolala used to be
common on an earth-capped wall at Craiglockhart, and was very tine

on an old wall near Craigmillar in the spring of 1904.

Tortula pusilla Mitt. Roadside at Fordel, near Prestonhall, abundant,
Jan. 1915. This and T. rigida used also to occur commonly on

earth-capped walls at Craiglockhart now taken down or destroyed.

My latest date for them there is April 1909.



152 TRANSACTIONS OF THE [Sess.
lxxxi

T. ambigua Angstr. South side of glen at Koslin, Oct. 1897
;
in old

quarries at Blackford Hill and Craiginillar. T. aloides, in old lime-

stone quarry at Gilmerton, March 1902.

T. mutica Lindb. On old saugh, river Esk at Inveresk, Feb. 1903.

T. intermedia Berk. On rocky ground, Braid Hills, May 1877.

T. ruraliformis has been found at Levenhall Links, Musselburgh ;

T. laevipila on old sycamores at Arniston, Woodhouselee, etc. ;

T. princeps on wall at Craiglockhart, March 1877, and Xether
Habbie's Howe, April 1897 ;

T. papillosa on rocks on Braid Hills,

April 1905.

Barbula spadicea Mitt. Torduff, April 1898 ; Cramond. B. rigidula,

Kirknewton, Swanston, etc. B. lurida, Gilmerton, 1902.

B. cylindrica Schp. lUvelrig, Balerno, c. fr., April 1898
; Edgelaw

Glen, on wet rock, June 19U2
;
on old wall near Dalkeith, abundant

and fruiting freely, April 1905. The subspecies B. vinealis has for

many years grown in profusion on a wall at Balerno.

B. convoluta Hedw. Side of Bonaly Reservoir, April 1898.

Leptodontium flexifolium Hampe. Caerketton (south side) and

Bonaly Hill, Pentlands.

Weisia tenuis C. M . On sandstone rocks, right bank of Almond
below Cramond, Feb. 1905, and Bilston Glen, April 1909.

IF. mucronata was common in an old quarry at Ravelston in Feb.

1904. IF. verticillata, Currie, June 1856 (Balfour's Excursions) ;

near Cramond, Dec. 1903.

Cinclidotus fontinaloides P. Beauv. Almond below Cramond Brig,
March 1902

;
Glencor.se Reservoir, Dec. 1904.

Encalypta vulgaris Hedw. In 1824 Greville wrote of this :

"
extremely

abundant on the mud -capped walls by the roadsides round Edin-

burgh," and it was still common thirty to forty years ago ;
now that

these walls are practically a thing of the past, I seldom see it.

Fairmilehead and Crichton, 1897 ;
Ratho

;
Little France, 1905

;

Craiglockhart, 1909. E. streptocarpa has, on the other hand, become
much more plentiful. Greville gave only rocks, Pentland Hills

and west side of Arthur's Seat, for it
;
now it is abundant on shady

stone-and-lime walls at Gilmerton, Penicuik, Vogrie, Balerno,

Dalmahoy, etc., but never seems to produce capsules. E. ciliata still

occurs at Nether Habbie's Howe, but in greatly reduced quantity ;

and this also applies to most of the other good mosses found there.

E. ciliata and some others were still in Bonaly Glen less that twenty
years ago.

Zygodon Stirtoni Schp. Rocks in Craiglockhart Wood, c. fr., March
1902. Z. Mougeotii occurred in Moorfoot Glen (along with Andreaea

pdrophilu, JFeisia rapestris, etc.) in ^larch 1904; and near Nine-
Mile Burn in May 1902. Localities for Z. viridissimus are Penicuik,

Newhall, Arniston, Craigmillar, etc.

Ulota Drummondii Brid. On ash and hazel, Edgelaw Reservoir, June

1902, along with U. crispa, var. intermedia. U. phyllantha Brid.,
on boulder east of Cramond, May 1902. U. Bruchii is our com-
monest species of the genus.
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Orthotrichum stramineum Hornsch. Little Vantage, Penicuik,
Polton. 0. Lyelli, Penicuik, Arniston, Heriot, etc. 0. diaphanum,
Braid Hills, Craigmillar, Ravensnook. 0. pulchelluvi, Penicuik,

Edgelaw. 0. leiocaiyum, Penicuik, Arniston.

Splachnum sphaericum Linn. fil. Bavelaw Moss, April 1878, etc.
;

Bonaly Hill, Currie Moor, Swanston Hill, etc.
;
East Cairn Hill,

Sept. 1905. I have a specimen of S. anifullaceum from Ravelrig
bog, collected by my father in July 1847.

Tetraplodon mnioides B. & S. Ridge between Scaldlaw and South
Black Hill, Pentlands, 23rd May 1891 (see Ann. Scot. Nat. Hist.,

1894, p. 187), and once since
;
Bavelaw Moss, June 1895 and 1897.

Funaria ericetorum Dixon. On side of surface-drain, Allermuir Glen,
Pentlands, March 1902. From Mr. M'Andrew I understand that
F. Templetoni was erroneously given for Co. 83 in the Census Cat.

o\ving to a mistake regarding the locality.

Aulacomnium androgynum Schwaeg. Arniston Woods, June 1848

(from my father's collection) and Oct. 1902
;
in small ravine near

Nether Habbie's Howe, Pentland Hills, May 1868 (W. E. in Trans.
Bot. Soc. Edin., xi, p. 456) ;

near Auchendinny (J. M'A.).

Bartramia ithyphylla Brid. Nether Habbie's Howe, April 1 897 ;

Heriot, May 1901
;
Moorfoot Water, March 1904.

Philonotis calcarea Schp. Fullarton Water. No^. 1897
; Pentlands

above Bonaly, July 1898
; Polton, May 1904.

Orthodontium gracile Schwaeg. Several places in Roslin Glen, March
1900, etc. First recorded from this locality by Messrs. Scott and
Murray in 1898 (Ann. Scot. Nat. Hist, and Trans. Edin. Field
Nat. Soc).

Webera commutata Schp. On old cart-track, Threipnniir Reser-

voir, May 1898. Mr. M'Andrew gave me Fountainhall Quarry,
Ravelston, April 1904, as a locality for W. annotina. I have
W. albicans from Penicuik, Arniston, Roslin, Bonaly Hill, etc.

;

and W. carnea from Penicuik, Polton, and Dalhousie.

Plagiobryum Zierii Lindb. Still exists at Nether Habbie's Howe
;

ravine west of Swanston, Feb. 1898.

*

Bryum filiforme Dicks. Moorfoot Water, March, and Bonaly Glen,
Oct. 1904. Localities for B. pallens are Penicuik, Loganlee ;

Polton, Moorfoot Water, and Harburn
;
and for B. bimum, Aller-

muir Burn, Pentlands, Dec. 1900
; Bonaly Glen, Oct. 1904.

B. intermedium Brid. South bank of Esk at Roslin, Oct. 1897.

B. alpinum Huds. Roadside west of Balerno, March 1894, etc.
; Dal-

mahoy Hills, April 1899
;
Nether Habbie's Howe, April 1902.

B. roseum Schreb. Penicuik Woods, Nov. 1868
; Craiglockhart, March

1902 ; Arniston, Oct. 1905.

Mnium affine Bland. At foot of wall, Morton, March 1898.

M. Stellare Reich. Craiglockhart Wood, March 1902.
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M. subglobosum B. & S. Pentlands west of Swanstoii, in fine fruit,

1st .laii. 1897, etc.
; Bonaly Hill and Dalniahoy Wood, 1898

;
head

of Logan Water, April 1902.

Fontinalis antipyretica L., var. gracilis Schp. Gutterford Burn,
Pentlands, Oct. 1905.

Neckera crispa Hedw. I fear this fine moss no longer grows at Nether
llal.bie's Howe ; my last date for it tliere is April 1902. In 1899
there was still a very little of it in Bonaly Glen.

Pterygophyllum lucens Brid. Penicuik and DrydenWoods ; FuUarton
Water

;
etc.

Leucodon sciuroides Schwaeg. Arthur's Seat, June 1871
;
Blackford

Hill
;
Aruistou and Rosebery ; Craiglockhart ; Craigmillar.

Pterogonium gracile Swartz. Blackford Hill, last seen in 1900
;

Braid Hills ; Craiglockhart, March 1902. So long ago as 1792 it

was recorded from Arthur's Seat by Lightfoot.

Antitricllia curtipendula Brid. Penicuik, on an old sycamore, c. fr.,

1809, etc. On revisiting thi.? locality about twenty years ago, I

found tbe tree gone.

Leskea polycarpa Ehrh. On willows and stones, Glencorse Reservoir,
Dec. 1904, etc.

Anomodon viticulosus H. & T. Still exists, or did so a few years ago,
at Craigmillar Castle and Craiglockhart.

Heterocladium heteropterum B. & S. Roslin Glen, March 1900
; var.

/((//((.-:,
Bilston Glen, Feb. 1903.

Orthothecium intricatum B. & S. Still at Nether Habbie's Howe
;

Tordutf, last seen March 1902
;

foot of Glencorse Reservoir,

Sept. 1901.

Camptothecium nitens Schp. Fullarton Water, above Edgelaw,
21st April 187u

;
near head of Logan Water, Pentlands, Nov. 1903,

etc. ; north side of Carnethy, Oct. 1904. Records for C. lutescens,
B. & S., are Vogrie Glen, in profusion and fruiting abundantly,
Feb., Bonaly Hill, March, and Fullarton lime-quarries, Nov. 1897;

Gilmerton, March 1902,

Brachythecium salebrosum B. & S., var. palustre Schp. Ditch by side

of Tlireipuiuir Reservoir, c. fr., Dec. 1899.

B rivulare B. & S. Bonaly (Jlen, June, and Fullarton Water,
Oct. 1898; side of Carnethy, Oct. 1904; well-head, Allermuir

Burn, April 1909.

Eurhynchium crassinervium B. & S. Braid Hermitage ; Craig-
lockhart Hill Wood, June 1902. E. Swartzii Hobk., Craigmillar,
and near Loauhead, Jan. 1897. E. murale Milde, wall at Braid-

burn, but disappeared a good many years ago ;
Gilmerton Quarry ;

Dalkeith, April 1905. E. tenellum, Craiglockhart, 1902.

Plagiothecium depressum Dixon. Bilston Glen, April 1 902. P. elegans

SuU., Polton Woods, April 1898, etc.
;
Penicuik Woods, May 1911

;

Caerketton.
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Amblystegium irriguum B. & S. East bank of Esk at Carlops,

May 1902. A. fluviatile B. & S., Water of Leith near Donaldson's

Hospital. A. filicinum De Not., Dalhousie Burn ; Allermuir Burn ;

Bush, near Roslin.

Hypnum stellatum Schreb. Pentlands, c. fr., April 1868 ; Pomatliorn

Moor, c. fr., May 1869, etc.
;
v&r. protensum, walls near Kirknevvton,

etc.
;
Gilmerton Quarry, March 1902.

H. chrysophyllum Brid. Allermuir Glen, Pentlands, Dec. 1900.

H. fluitans L. Auchencorth Moss, in fine fruit, June 1885
;
Castle Law,

Pentlands, etc. H. uncinatum, Corstorphine Hill
; Newpark, etc.

H. falcatum Brid. Bonaly Glen, June 1898, south side of Carnethy
and elsewhere on the Pentlands.

H. cupressiforme L., var. resupinatum Schp. Braid Hills, c. fr.,

May 1877
; Craiglockhart Hill

;
Hawthornden. Var. ericetorum

B. & S. is common on the Pentlands.

H. Patientiae Lindb. Loganlee, Pentlands, 1897, etc.
; Hiirperrig,

Oct. 1905.

H. crista-castrensis L. Bavelaw fir-wood. May 1898, etc.

H. eugyrium Schp. Clubbiedean, March, and Nether Habbie's Howe,
April 1897. H. ochraceum Turn, is common in the Logan Water,
Gutterford Burn, Crosswood Burn, etc., on the Pentlands.

H. scorpioides L. Pomathorn Moor, May 1869.

H. stramineum Dicks. Loganlee, Pentlands, c. fr.. May 1869, etc.
;

Bavelaw Moss, Aug. 1898, etc. ;
H. cordifolium Hedw., Dudding-

ston Loch, c. fr., April 1878
;
near Bavelaw

;
Ravensnook.

My Co. 84 (Linlithgowshire) records, in so far as they are additions

or relate to the less common species, are, as previously mentioned,

incorporated in Mr. Adam's list (antea, p. 123).

I have also a large number of records from Vice-Co. 85 (Fife with

Kinross) and Vice-Co. 87 (West Perth with Clackmannan), but these

are outside the scope of this paper. Allusion, however, may be made to

the occurrence of *Dicranella curvata Schp. in an old limestone quarry
on Bishop Hill, Lomonds, April 1904; of Andreaea alpina Smith,

*Hedwigia imberbis Spruce, Grimmia decipiens Lindb., and ^Trichostomwm

mutabile Bruch, on the Ochils near Alva, May 1897
;

Rhabdoweisia

fugax B. & S., Splachnum vasculosum h.,Bryu'ni DuvaliiYoit, Orthothecium

rufescens B. & S. on south side and Oligotrichum hercynicum Lam. on
summit of Ben Cleuch, Ochils, May 1904

; Diphyscium foliosuni Mohr,
Ehahdoweisia denticulata B. & S., Campylopus atrovirens De Not., Rhacomi-

trium protensum Braun, *Bryum bimum Shreb. and Hypnum sarmentosum

Wahl. on Ochils behind Dollar, April 1897 ; *Caviptothecium lutescens

B. & S. and Eurhynchium crassinerviuni B. & S. behind Menstrie.

April 1 909
;
and *Hypnum cordifolium Hedw., near Tullibody, May 1909,

Those marked * are additions to the Census lists. S. vasculosum, it

should be said, was recorded from King's Seat Hill, Ochils, in July 1891

by Dr. Buchanan White (Proc. Perth. Soc. Nat. Sc, I, cxxvi). For
some Isle of May records see Trans. Bot. Soc. Edin., xxiii, p. 348 and

xxiv, p. 91.

TRANS. BOT. SOC. EDIN. VOL. XXVn. 12
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APPENDIX.

Further Additions to the Selkirkshire List.

Since tlie foregoing paper was drawn up 1 have collected the follow-

ing twelve additions to the Co. 79 list at Selkirk, namely :
—

Ditrichum flexicaule Hampe. On calcareous bank at roadside south

of Selkirk.

Barbula rigidula Mitt. On old wall near Selkirk.

B. revoluta Brid. On wall close to Selkirk.

B. couvoluta Hedw. Roadside near Selkirk.

Tortula laevipila Schwaeg. On elm near Selkirk.

Encalypta streptocarpa Hedw. On wall in Selkirk and on rocky
bank liy roadside south of the town.

Orthotrichum stramiueum Hornsch. On sycamore at roadside near

Selkirk.

Bryum argenteum L. Common on footpaths in (jialashiels and
Selkirk and on field-path near the latter town.

Bracliytheciuin glareosum B. & S. On calcareous bank at roadside

south uf Selkirk.

Eurhynchium Swartzii Hobk. In field near Selkirk.

Amblystegium filicinum De Not. In marshy ground beside pond
near Selkirk.

Hypnum falcatum Brid. In same locality as the last.

Specimens of these farther additions have been submitted to Mr.
Meldrum.

In 1909 Mr. S. M. Macvicar collected a number of Mosses in the

upper part of Yarrow, among them being the following further addi-

tions to the county list :
—Uphagnum rigidum Sclip., i6. iidermedium

Hotfm., Andreaea petrophila Ehrh., A. Rutkii W. & M., Dichodontium

peUucidum Schp., Fissidens decipiens De Not., and Zygodon Mougeotii
B. & S. (J. M'Andrew, in lit., 12th July 1909).
Funaria ericetumm and Bryum fihforme were collected by me near

Selkirk, Aug. 1903, and at (Jrosscleuch Burn, near St. Mary's Loch,
Aug. 1907 respectively, and are both included in the Census list.

It might ha\-e been thought that the romance of Yarrow would have
drawn more bryologists to explore its

" Braes " and " Dowie Dens."
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Rhododendrons of the Irroratum Series.

Professor Bayley Balfour, F.R.S.

(Read 8th February 1917.)

By

The series of Rhododendrons which we may call Irroratum,
after the first described species included in it, has a wide

area of distribution in Yunnan, and to our present know-

ledge extends only into Eastern Upper Burma over the

Yunnan frontier. Its extreme limits in Yunnan as known
are Mengtsz in the south-east, Tengyueh in the west, Tseku
in the west-north-west, and the Chungtien plateau in the

east-north-west. Fourteen species of the series are known.

The following list gives their names, the distribution of each,

and the name of its discoverer :
—

Mh. adenostemonum,
Balf. f. et W. W. Sin.

Rh. agastum, Balf. f. et

W. W. Sin.

Rh. anthosphaerum,
Diels.

Rh. araiophyllu'm,Ba,\i.
f. et W. W. Sm.

Rh. ceraceum, Balf. f.

et W. W. Sm.
Rh. eritimu7n, Balf. f.

et W. W. Sm.

Rh.gymnanihum, Diels.

Rh. hylothreptum, Balf.

f, et W W. Sm
Rh. irroratum, Franch.

Rh. lukiangense, Franch.
Rh. mengtszense, Balf. f.

et W v. Sm.
Rh. pogonostylum, Balf.

f. et W. W. Sm.
Rh. spanotrichum, Balf.

f. et W. W. Sm.

Rh. tanastylum, Balf. f.

et Ward.

S.E. Yunnan.

W. Yunnan.

E.N.W. Yunnan.

W. Yunnan.

W.N.W. Yunnan.

E.N.W. Yunnan.

W.N.W. Yunnan.

E.N.W. Yunnan.

Mid. N.W. and
E.N W.Yunnan

W.N.W. Yunnan.
S.E. Yunnan.

S.E. Yunnan.

S.E. Yunnan.

E. Upper Burma.

N. of Mengtsz. 8500 ft.

(Henry.)
Sliweli - Salween divide.

7000-9000 ft. (Forrest.)

Sungkwei pass. 10,000-
11,000 ft. (Forrest.)

Sliweli - Salween divide.

9000-10,000 ft. (For-

rest.)
Tseku. (Monbeig.)

Chungtien plateau. 9000
ft. (Forrest.)

Tseku. 13,000 ft. (For-
rest.)

Sungkwei pass. 11,000-
12,000 ft. (Forrest.)

Tali range to the Chung-
tien plateau. 9000-

12,000 ft. (Delavay.)
Tseku. (Soulie.)
S.E. of Mengtsz. 7000 ft.

(Henry.)
N. of Mengtsz. 7000-

8500 ft. (Henry.)
Fengchenlin Mts., S.W.

of Mengtsz. 7500 ft.

(Henry.)
Hpimaw. 9000 -

10,000
ft. (Ward.)

Two of these species are in cultivation—Rh. hylothreptum
and Rh. irroratum. A third plant belonging to the series
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was also in cultivation, and flowered at Kew in 1907, but

it has not yet been described.

The specimens of the series which I have had for

examination are far from complete. Of one only is there

certainly fruit. In only four species are the important

foliage-bud stage and the unfolding young leaves present.

I cannot hope in the circumstances to give an exhaustive

account of the species, but it may help the progress of

our knowledge if I state what I know of them, imperfect

thousfh the statement must be.

The plants are shrubs or small trees reaching a height

at maximum of some 9 meters, with usually not very

thick terminal branchlets—sometimes these are quite thin

{Rh. araiophyllum). The shoots after tlie juvenile stage

appear to be glabrous in most species and are commonly
so described, but in Rh. pogonostylum an indumentum

covers the one-year old stems. Glabrescent would be the

more correct term. The leaves with short petioles from

1-5-2 cm. long (barely 1 cm. Rh. eritimum, 1 cm. only

Rh. araiophyllum) are lanceolate, oblanceolate or oblong,

have a cartilaginous margin flat or slightly recurved and

always more or less undulate, sometimes notched some-

times only asperate. The leaf apex in the lanceolate and

oblanceolate forms tapers to a longish point, in the oblong

forms (Rh. agastum, Rh. eritimum) is more or less suddenly

contracted into a beak-like extremity ;
the midrib runs

out in all to the end of the leaf and enlarges into a small

horny hydathodal tubercle which, conspicuous in young
leaves and formino; a distinct mucro, is in the old leaves

overgrown as it were by the lamina and covered by
it. The base of the leaf is cuneate or narrowly obtuse

in the lanceolate forms, more broadly obtuse in the

oblong, quite rounded in Rh. pogonostylum. The upper
surface may be glaucous green {Rli. adenostevionum, Rh.

gymnanthum, Rh. irroratum), more commonly an olive

green, sometimes showing a reddening along the course of

the midrib and primary veins (Rh. ceraceum) ;
sometimes

in the older leaf becoming quite a dark brown (Rh.

adenostemonum). The under surface is more variable,

passing from glaucous (Rh. eritimum) through straw-

coloured (Rh. pogonostylum, Rh. spanotrichuin) and fawn
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{Rh. anthosphaerum, Rh. irroratum) to tawny shades (Rh.

agasttvm, Rh. araiophyllum, Rh. ceraceum, Rh. hylo-

threptwtn, Rh. lukiangense, Rh. 'jnengtszense, Rh. tana-

stylum) to cinnamon (Rh. adenosteTnonum). Apparently
several shades may be exhibited by one species according
to age. Three species stand out from their fellows by the

particularly glossy character of the leaf-surface due to a

wax coating. Rh. gynnnanthum has the upper surface as

if polished
—a useful character for discriminating it at

sight from Rlt. imengtszense in which the form of foliage

though larger is somewhat similar,—and Rh. ceraceum

and Rh. lukiangense have the under surface as if varnished.

Rh. araiophyllum, Rh. unengtazense, Rh. sp>anotrichum,
and Rh. tanastylum have also the under surface somewhat

glossy. Wax is, I believe, an epidermal formation in all

species of the section, only making itself conspicuous by

giving a glossy aspect in these cases I am naming here.

For a study of its development growing plants are required.

The poisoning of herbarium specimens with alcoholic solu-

tions must alter the appearances. As it appears the wax
is an infiltration of the outer cuticle out of which it can

be dissolved by benzole or other suitable solvent. This

is a different relation from that in species where the leaf

surface has a white or grey bloom, e.g. in Rh. formosum
or in the Lapponicum series. There epidermal papillae are

developed standing out from the leaf surface, and upon the

outside of these white wax granules cluster. There is no

varnishing^ of the surface as there is here in the Irroratum

series. One surface (the under) or both surfaces are to

correct observation conspicuously although minutely

punctulate in all species save perhaps in Rh. ceraceum

and Rh. lukiangense. Apparently Rh. araiophyllum, has

no punctulations on the under surface apart from the

midrib and veins. Minute red or orange spots are dis-

tributed on midrib, primary veins, and the general reticula-

tion of the surface, and these may be seen also on the

cartilaginous margin. For an understanding of this

feature we must go to the buds and the young leaves

as they expand. The ptyxis of the leaves is revolute, the

young leaves standing in a cluster in the middle of the

bud-chamber after the fashion in all the large-leaved
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everoreen species of Rhododendron. The revolution of the

lamina makes the upper surface the exposed one, excepting

the midrib (here raised) of the under surface against which

the curled sides of the lamina abut. The upper surface

and the exposed midrib area of the under side are in the

four species (Rh. agastum, Eh. araiophyllum, Rli. hylo-

threptiim,Rh. irroratu7n),oi which alone we know the young
leaves, densely clad witli indumentum. Its elements may
be hairs with a stout foot and branching freely above,

often very long and interwoven, white at first and becom-

ing more or less orange or red, and taking on the greasy

appearance so often seen in Rhododendrons (Rh. agastum,
Rh. araiophyllum). The whole surface may thus be

what is known by the generic term tomentose, and this

tomentum, composed of flocks of greasy hairs, is a floccose

greasy tomentum. Or there may be an admixture of

clavate-stalked red glands with similar stout bases {Rh..

hylotlireptum) and the glands may predominate (Rh. irro-

ratum). The same covering may spread over the petiole.

The under leaf-surface, concealed by the rolling back-

wards of the sides of the leaf, bears also floccose hairs with

stout bases, but they are fewer, not in contact, and the

branches are shorter, more prostrate and radiating ;
there

may also be clavate glands and cauliflower glands. (In

Rh. araiophyllum the under surface appears to be glabrous

except on the primary veins and midrib.) Along the

margin glands and flocks are also developed. As the

leaves unfold the glands and the flocks fall off" always
above the foot or base, which remains as a red or orange-
coloured cone blackening with age, and is the cause of

the punctulation of the leaf-surface in the mature leaf.

Punctulations on the petiole and on the stems are

developed in like manner. In no species, with the

exceptions hereafter mentioned, have I seen the juvenile

indumentum persisting throughout on the mature leaves

and petioles and stems. But if my description has made

clear the happenings during the passage from youth to

maturity, the persistence of some part of the indumentum
in a more or less perfect state is an occurrence that will

not cause surprise. In some species this persistence is

more marked than in others. Rh. agastum. retains as a thin
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scurfy indumentum layer the floccose hairs on the under

surface of the leaf
;

Rli. araiophyllum has often shreds or

patches of indumentum adhering to the veins on the under

leaf-surface, as has also sometimes RJt. anthosphaerum ;
Rh.

hylothreptum has often glands on the lower midrib which

may be also slightly puberulous. The places where vestiges

(apart from the punctulae) remain most constantly are the

groove of the upper midrib and of the petiole and the

petiole itself. Rh. irroratum is one of the species which
seems to get rid of most of its early indumentum

; yet in

plants from the Chungtien plateau quite a stratum of grey
withered indumentum may remain on stem and petiole.

In Rh. pogonostylum this stratum in the few specimens
we have remains for a couple of years. There is room
here for considerable variation in individual plants, and from
what I have said the point of my comment that glabrescent,
not glabrous, is the more correct descriptive term to use

in speaking of the mature state in these species will be

apparent. I must add this. In some species the vestigial
cones of the fallen glands or hairs are hard to find even

under some considerable magnification on the upper leaf-

surface. One can hardly speak of the surface as punctu-
late. Apparently the vestigial cones are very low and do

not colour red or orange, and are thus inconspicuous. I

have not sifted this matter. Then the vestigial cones on

the leaf margins are more feebly developed in some species
than in others. Rli. irroratum offers an example of con-

spicuous development, so much so that the projection of

these cones associated with the slight undulation gives an

appearance of notching to the leaf margin which is very
characteristic. Where the vestiges are smaller the effect

they give is that of a roughening of the edge. This

juvenile indument character and its graded removal is

most typical of the Irroratum series. Although I have

been able to trace the development in only four out of

the thirteen species, yet the similarity in mature characters

of all of them seems to demand the same explanation, and
I feel justified in assuming that when the material required
for investigation is obtained it will support my prediction
of like development.
Two modifications have to be recorded.
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Rh. mengtszense differs from its fellows in respect of this

iiulumental character by bearing on its mature leaf-petiole

and stems setae and gland-setae as a dense persistent and

thick coating. It is quite strigillose. Traces of these setae

are to be found upon and about the midrib, both above and

below the leaf, particularly towards its base, and very large

punctulations occur all over the veins, so that I have no

difficulty in correlating this exceptional setose condition as

a special development within the typical evolution.

Rh. ceraceum and RJi. litkiangense appear more excep-
tional. The leaf-surfaces here show no conspicuous red

punctulation, though there are traces of it, but are covered

with a skin of wax so prominent as to give them a smooth

aspect on the under side as if varnished. The glossiness is

less on the upper side. The stem is also wax-covered, and

so is the petiole, and when the stem and petiole shrivel in

drying the wax stratum scales off the surface in a series of

flakes which are found coating the parts as a white crust.

There are no hairs or glands or their ve-stiges visible on

the blades, petioles, and stems of this species. Certain

marks on the leaf-margin suggest vestiges of glands or

hairs, but not certainly, and we do not know the bud con-

dition of the species. These indumental characters in

Rh. ceraceum and Rh. lukiangense are not fundamentally
different from those in the rest of the series. There is

only an excess of wax and reduction in other indumental

elements. Suspicion, however, of its position as one of

the series might be aroused. In all its other features it

seems to show its descent in common with those of the

Irroratum series. Whilst I think that the feature of indu-

mentum has been too much overlooked by workers amongst
Rhododendrons, I do not subscribe to any overrating of

its value as a phyletic character. It has not apparently

always the same construction in forms belonging to the

same phylum, no more than it has in other genera. But
differential—and critically so—it is in some cases where the

appraisement of other characters has in the past proved

faulty for specific determination. I will say this, that two

plants in which the construction of the indumentum is

ditterent are not the same species, and conversely, two

plants which have indumentum of the same construction
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may be of different species. In a phylum such as that of

Irroratum the indumentum in most of the forms is con-

structed on the same lines, but that does not keep us from

recognising specific segregation amongst the forms based

upon other diagnostic characters. At present we are only
on the threshold of the study of indumentum in Rhodo-

dendron. In the example of this Irroratum series with

which I am dealing I see differences in the punctulations

of the mature leaves which I have no doubt would add to

the sum of differential characters of the species had one

only time and eyes to follow out an investigation of them.

This will be one of the necessary tasks of a future mono-

grapher of Rhododendron. Meanwhile Mr. H. F. Tagg,
Assistant in the Museum of the Royal Botanic Garden,

Edinburgh, is devoting some time to the study of the

forms exhibited by the indumentum in Rhododendron, and

has obtained some interesting results. I had hoped, having
the advantage of the co-operation of Mr. R. M. Adam,
Assistant in the Studio here, whose skill as a photographer
is unrivalled, to have been able to provide a series of

illustrations from microspecimens of typical forms of

indumentum, and many of them have been prepared, but

he is now doing more valuable work in serving the guns,
and who shall say that our intention will reach fruition.

It may not be amiss to mention here that most of these

species of the Irroratum series seem to be infested by a

fungus which sends out upon the under leaf-surface in

particular small black rod-like conidiophores, upon which

conidia are seldom seen, except under shelter of the midrib.

These conidiophores look like solitary black setae upon a

small black cushion, and must not be confused with real

appendages of the Rhododendron itself. Large black spots
and tubercles of fungal origin are also abundant sometimes

upon the leaves.

Turning now to the inflorescence and flower of the

Irroratum series.

The typical form of the inflorescence is a compact globular
truss of many flowers arranged on usually short pedicels

one centimeter or under long in Rh. adenosteraonwtn,

Rh. ceraceum, Rh. eritimwm, Rh. gymnanthum, Rh.

lukiangense, Rh. 'pogonostylumn, Rh. spanotrichum ;
in the
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otliers not over one and a half centimeters, excepting
Rh. nnengtszense (2 cm.). The truss is racemose-umbel-

late, with a rhachis varj^-ing from one centimeter or

even less in Rh. mengtszense and Rh. anthosphaerurri to

three centimeters in Rh. irroratum
;
in most of them it is

about one and a half centimeters long. The clothing of

this rhachis is not the same in all. It is glandular {Rh.

adenostemonum, Rh. irroratum) ;
floccose {Rh. antho-

sphaerurri, Rh. araiophyllum, Rh. eritiTnum, Rh. hylo-

threptum, Rh. pogonostylum) ;
floccose glabrescent {Rh.

gymnanfhum); tornentosely and persistently floccose {Rh.

ceraceum, Rh. lukiangense) ; scurfy {Rh. tanastylum) ;

floccose glandular {RJl. agastum) ; gland-setose {Rh.

mengtszense) ; glabrous {Rh. spanotrichum). These are

the features as they appear in the dried specimens, but

owing to lack of material I am not confident that they are

truly representative. I see, for example, in Rh. adeno-

stemonum traces of a tomentum under the insertion of

some of the pedicels, but am unable to determine whether

these are vestiges of an early tomentum covering the whole

rhachis, are localised axillary tufts to the bracts such as one

finds in many species of Rhododendron in which the rhachis

is not tomentose, or are portions of the hair-tufts which coat

the inside surface of the base of the bracts and which have

become adherent to the rhachis or base of the pedicel.

I have seen no perfect flower-buds, but from bracts which

have remained during the earlier stages of anthesis, I

gather that the outer bracts are more or less rotund ate,

more or less crustaceous and coriaceous, have the central

portion somewhat concave inwardly, with the margin
thinner, and are more or less glandular on the outside.

The inner fertile bracts seem fairly uniformly oblong, wedge-

shaped, somewhat truncate at the top, always densely and

whitely sericeous outside, and sometimes also glandular
towards the apex. The bracteoles are often longer than

the pedicels, and are not glandular. The pedicels, like the

inflorescence rhachis, vary in clothing:
—

glabrous {Rh. araio-

phyllum, Rh. lukiangense) ; puberulous {RJi. ceraceum) ;

floccose {Rh. spanotrichum, Rh. tanastyluTn or glabrous)
•

floccose glabrescent {Rh. eritimum, Rh. gymnanthum);
glandular {Rh. agastum, Rh. irroratum) ; glandular floccose
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{Rh. anthosphaerwm, Rh. JtylothreptuTn, Rh. pogonostyluin) ;

gland-setose {Rh. Tnengtszense) and the degrees of persist-

ence of the several indumenta is also somewhat variable.

The series includes Rhododendrons with very small calyx—
cup-shaped and fleshy with almost obsolete lobes—and

it is glandular (Rh. agastum, Rh. irroratum) ; glandular
and floccose {Rh. anthosphaerum, Rh. pogonostylum) ;

glandular and puberulous (Rh. adenostemonum, Rh. hylo-

threptum) ; puberulous {Rh. ceraceum) ; gland-setose {Rh.

Tnengtszense) ; glabrous and flock-fringed {Rh. araio-

phyllum, Rh. eritinium, Rh. gymnanthiinfi, Rh. tana-

stylum) ; glabrous (Rh. lukiangense, Rh. spanotrichum).
In the matter of the corolla, which is most commonly

tubular-campanulate
—

openly campanulate {Rh. araio-

phyllwm, Rh. Tnengtszense, and perhaps, Rh. spanotrichum)
and funnel-campanulate (Rh. adenostemonuTn and Rh.

gymnanthum)—much variation in size is sometimes shown
within one species. For instance, in Rh. irroratum it may
be 4 cm. long or as much as 5*5 cm. The bottom of the

tube is always gibbous and retuse. The size of the lobes

varies with their number. Five lobes seem to be typical
of the Irroratum series, but departures from this number
are found in Rh. aTithosphaeriim (5-6), Rh. agastum (5-7),

Rh. eritimunn and Rh. hylothreptuni (7), and in the

5-lobed forms the lobes seem to be lartrer than in the

others. It is evident that a small series of dried specimens
is inadequate for the certain determination o£ petal
numbers in forms showing fluctuations such as appear
in Rh. agastum and Rh. anthosphaerum, and counts

made in many more specimens are required. Colour

character in the corolla divides the series in two. In

most of the species it is some shade of red, often dark, in

three species {Rh. adenostemonum, Rh. araiophyllum, Rh.

irroratum) it is white sometimes sufl'used pink on the

outside, in Rh. irroratum often pale yellowish or greenish
white, in Rh. pogonostylum pink. Blotching and spotting
are found, but dried material is not always a safe guide in

this character. So far as I am able to decide from our

material the distribution is :
—no blotch and no spots (Rh.

ceraceum), blotch and spots {Rh. anthosphaerum, Rh. araio-

phyllum, Rh. gymTianthum, Rh. hylothreptum, Rh. taTia-
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stylum), blotch and no spots (Rh. agastum, Rh. eritimuin,
Rh. inengtszense, Rh. spanotrichuvi), spots and no blotch

(Rh. adenostemonuon, Rh. irroratum, RJl. lukiangense, Rh.

j>ogonost}jlum). In Rh. araiophyllum a basal posterior

large blotch has a beautiful rich dark crimson tint. There
are no data through which to correlate some diagnostic
characters of clothing of the corolla to which I will now
refer, characters which doubtless have a relation to pro-
tection in the flower or to attraction in connection with

pollination. Rh. irroratur)i is exceptional in having red

glands distributed on the outside of the corolla, and they
are present also in Rh. pogonostyhim in addition to basal

hairs. These are red clavate glands with short stalks, and
are mostly seen upon the midrib of the petaline segments and
often conspicuous!}^ on the back of the lobes. Occasionally
they are absent from one or other of the petaline segments,
present in the unfolding, but they seem in some cases to fall

off as the corolla expands. These glands offer a readily
observed mark of distinction within the series, and are in

particular useful for separating Rh. irroratum from its

nearest ally Rh. adenostemonum, which bears glands upon
the stamina] filaments and not upon the corolla. As a

consequence perhaps of this glandular state in these two

species, I find their flowers are much more insect-eaten than
those in other species. Rh. pogonostylum is an exception
also, for the corolla outside is jDuberulous at the base. Then
the inside of the corolla tube in the series shows two states.

In less than one-half of the species (Rh. adenostemonum,
Rh. agastum, Rh. anthosphaerum, Rh. hylotlireptiim, Rh.

irroratum, Rh. j^ogonostylum) it has a greater or less cover-

ing of hairs
;
in the rest (Rh. araiophylluni, Rh. ceraceum,

Rh. eritimum, Rh. gymnanthum, Rh. lukiangense, Rh.

mengtszense, Rh. spanotrichum, Rh. tanastylum) the inside
of the tube is glabrous. I suspect there is some correlation

between these hairs and the red blotch which is always
gland-secreting, but have no observations to record.

Diplostemony gives to most of the species of the Irroratum
section 10 stamens. In Rli. eritimum and Rlt. liylothreptum,
which have 7 petals,there are 14 stamens. Fluctuations from
10-12 stamens are found in Rh. agastum and Rli. antho-

sphaerum. Although 7 petals occur in Rh. agastum I have
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not found 14 stamens. The stamens are always unequal in

length, the longest usually about a centimeter longer than

the shortest, but in Rh. gymnanthuin and Rh. spanotrichum
the ditference is quite 2 cm. The longest stamens in the

series are those of the larger flowers in Rh. irroratum.

They may be 4-5 cm. long, whilst in the shorter flowers of

that species they are only 3 cm. Rh. araiophyllum, which

has the smallest flowers of all the species, has stamens show-

ing smallest dimensions—the longest only 2'8 cm. long. In

four of the species the filaments are glabrous {Rh. eritimum,
Rh. lukiangense, Rh. spanotrichtnn, Rh. tanastylum).
Diels assigns glabrous filaments to Rh. gymnanthum, but

hairs are present, few perhaps, and only developed a short

distance above the base of the filaments—in other species

which have hair-appendages to the filaments they start

from the very base
;
there is no naked base to the filaments

as in some other series of Rhododrendron. The hairiness of

the filaments in these other species may amount to puber-
ulousness only, often in very fine degree {Rh. antho-

sphaerum, Rh. ceraceum, Rh. irroratum, Rh. mengtszense),

or may be a true pubescence {Rh. adenostemonum, Rh.

agastum, Rh. araiophyllum, Rh. hylothreptum), and it is

usually confined to the base of the filament up to about

the top of the ovary. In Rh. adenosterrionum, Rh. hylo-

threptum, and Rh. pogonostylum it extends much further

up the filament to its middle or beyond that, and in Rh.

adenostemonum we have this unique feature, that mixed

with the hairs and above the limit to which they reach

are red, shortly-stalked glands
—an unusual occurrence.

The character of the disk is not sufiicientl}' taken note

of in Rhododendrons. Measurements of the ovary include

sometimes I think the disk, and where it is very hairy the

character may easily be assigned to the ovary. In the

Irroratum series the disk is short and smooth, quite

glabrous {Rh. anthosphaeruni, Rh. araiophylluTn, Rh.

eritimum, Rh. gymnanthum, Rh. irroratum, Rh. pogono-

stylum, Rh. spanotrichum, Rh. tanastylum) ; hairy in

degrees of pubescence and puberulousness {Rh. adeno-

stemonum, Rh. ceraceum, Rh. hylothreptum (minutely),

Rh. lukiangense, Rh. mengtszense) ;
floccose {Rh. agastum).

The gynaeceum is a little longer than the stamens and
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always shorter than the corolla. The ovary is narrow,

cylindric, or somewhat conoid, black on the surface and

usually grooved, varying in length from 5-7 mm. It

may be glabrous {Rh. eritimum, RJi. gymnanthuni, Rh.

hylothreptum (sometimes floccose), Rh. htkiangense, Rh.

tanastyluvi) ; puberulous {RJt. araiopJiyllwm, Rh. cera-

ceum) ;
floccose {Rh. anthosphaerum, Rh. spanotrichum) ;

glandular (RJi. agastum, Rlt. irroratum) ; glandular above

floccose below (Rh. adenostevionum) ;
floccose so densely as

to conceal an under glandular layer (Rli. pogonostylum) ;

gland-setose (Rh. onengtszense). In four species (Rh.

adenostemonum, Rh. agastuTn, Rh. irroratum, RJt. ^mengtsz-

ense) the style is glandular throughout, in Rh. pogono-

stylum it is densely floccose as well as glandular through-
out

;
in all the others glabrous. In RJi. anthosphaerum the

flocks of the ovary sometimes spread on to the base of the

style; only a few, however, appear there, and the style is

rightly described as glabrous. Usually the style expands

slightly, and gradually passes into the lobulate stigma
seated on its summit and not wider than the style itself,

but in Rh. agastum the stigma is relatively massive and
forms a broad discoid body somewhat spongy which over-

hangs the sides of the style.

I have seen fruit and seed only in Rh. pogonostylum..
The capsule is large and thick, some 4 cm. long by 1 cm. in

diameter, and is slightly curved, black, and showing the

remains of the ovarian indumentum. A fruiting specimen
of another undescribed undoubted member of the series

suggests this is not the only t3'pe. The seeds are flattened

oblong, about 3 ram. by 1 mm., with a wing all round and
a white chalazal crest.

The species seem to fall into four small alliances within

the series :
—

1. Irroratum type—plants with rigid, pointed leaves and white or

pink flowers—includes :

Rh. adenodemonuvi, Eh. irroratum, Rh. pogonostylum.
2. Gymnanthum type — jilauts with narrow, papery (not in all),

pointed leaves and white or red flowers—includes :

Rh. araiophylium, Rh. gymnanthum, Rh. mengtszense, Rh.
spanotrichum, Rh. tanastylum.

3. Anthosphaerum type
—

plants witli broad, thick, parchmenty, pointed
leaves and red flowers—includes:

Rh. anthosphaerum, Rh. ceraceum, Rh. hylothreptum, Rh.

lukiangense.
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4. Agastum type
—

plants with rigid, blunt leaves and red flowers—
includes :

Rh. ayastum, Bh. eritimum.

Irroratum.

Here the foliage is rigid, thick, and coriaceous, the shape
of the leaf lanceolate or oblong lanceolate or ovate lanceo-

late, sometimes somewhat oblanceolate, with the marginal
undulation very distinct and the notching from the fallen

glands and flocks conspicuous. The stem and petioles
whilst glabrescent retain often the flocks and glands of

youth. This little group is markedly glandular, and the

punctulations caused by the fallen glands are easily seen.

Pedicels, calyx, ovary, style
—all have glands sometimes

mixed with flocks. The corolla is glandular outside in

Rh. irroratum, the stamens in Rh. adenostemonum
;
in Rh.

pogonostylum there are glands outside the corolla, as in Rh.

irroratuTYi, though fewer, and also a coating of hairs. The
flowers are white or yellowish-white, with a flush of rose,

or are pink, are in dense many-flowered raceme-umbels,
have 5 petaline lobes and 10 stamens. The species cover

the area from the north-west of Yunnan to the south-east.

KEY TO THE SPECIES.

Leaves rigid, tliick, coriaceous, lanceolate oblanceolate or

ovate-lanceolate, base obtuse or rounded,
mat on both surfaces, margin conspicu-
ously undulate and notched.

Corolla 5-lobed, glabrous glandular or glandular and

pulierulous outside, puberulous inside,

spotted, not blotched. Stamens 10. Style
glandular or floccose and glandular.

Calyx glandular. Style glandular.
Corolla white or cream or suffused rose.

Ovary glandular. Pedicel 1 cm. or more

glandular.
Corolla tubular-campanulate glandular out-

side. Stamens finely puberulous at ba.-e,

eglandular. Inflorescence rhachis gland-
ular. Petiole glandular and floccose

glabrescent . . . . irroratum

Ovary glandular with some flocks. Pedicel
under 1 cm. glandular.

Corolla funnel-canipannlate glabrous out-

side. Stamens pubescent to middle and

beyond, glandular. Inflorescence rhachis

glandular and floccose (?). Petiole gland-
glabrescent .... adenostemonum
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Calyx densely tloccose and glandular. Style
tloccose and glandular.

Corolla pink.

Ovary densely floccose and with glands. Pedi-

cel under I cm. Huccose and glandular.
Corolla tubular-campanulate glandular and

puberulous outsicle, puberulous inside.

Stamens pubescent to middle and beyond

eglandular. Inflorescence rliacliis floc-

cose. Petiole floccose glabrescent . pogonostylum

Gymnanthum.

These are plants with thin twigs and lanceolate papy-

raceous leaves, usually narrow (sometimes broad, Rh. tana-

sfylum) even cuneate at the base, with marginal un-

dulation fairly distinct but only slightly roughened from

fallen flocks. Wax is much developed, making the under

surface somewhat glossy, and in Rh. gymnanthum the

upper surface quite glossy. Stem and petioles may be

floccose and glabrescent, gland-glabrescent or gland-setose.

This, except for the special development of gland-setae in

Rh. mengtszense, is a conspicuously eglandular group—
glands are absent from pedicels, calyx, ovary, and style.

The flowers, white, red, or deep crimson, are in few (about

8-) flowered raceme-umbels with thin rhachis, have 5-lobed

corolla, glabrous inside and out, and 10 stamens, puberulous

save in Rh. spanotrichum and Rh. tanastylum. The

species are absent from the Tali-Chungtien area, but range

from N.W. of Tseku in the Salween basin southwards to E.

Upper Burma and the Shweli-Salween divide at Tengyueh
in W. Yunnan, and then turn up at Mengtsz in the S.E.

KEY TO THE SPECIES.

Leaves papyraceous (sometimes thicker), lanceolate or

oblauceolate, base usually narrow and cuneate,

one or both surfaces somewhat glossy, margin

inconspicucmsly undulate and roughened ;

petiole floccose or gland-glabrescent or per-

sistently gland-setose.
Corolla 5-loV)ed, glabrous outside and in. Stamens 10.

Style glabrous, rarely glandular.

Calyx glabrous flock-fringed. Corolla blotched and

spotted. Petiole floccose glabrescent. Style

glabrous.
Corolla white. Ovary puberulous. Pedicel 1 cm.

or more glabrous.
Corolla openly canipanulate. Stamens pubes-

cent. Infloref^cence rhachis floccose. Leaf

mat above, subglossy beneath . . . araiojjhyllum
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Corolla red. Ovary glabrous. Pedicel 1 cm.
floccose glabrescent.

Corolla funnel-campanulate. Stamens puberu-
lous. Inflorescence rliacbis glabrescent.
Leaf glossy above, subglossy beneath . gymnanthum

Corolla tubular-campanulate. Stamens glabrous.
Inflorescence rliachis scurfy. Leaf mat above,

subglossy beneath .... tanastylum

Calyx glabrous or sparingly floccose. Corolla

blotched not spotted. Petiole gland-glabres-
cent. Style glabrous.

Corolla red. Ovary sparingly floccose. Pedicel

under 1 cm. floccose.

Corolla campanulate. Stamens glabrous. In-

florescence rhachis glabrous. Leaf mat above,

subglossy beneath . . ... spanotriehum

Calyx gland-setose. Corolla blotched not spotted.
Petiole persistently gland-setose. Style

glandular.
Corolla red. Ovary gland-setose. Pedicel 2 cm.

gland-setose.
Corolla openly campanulate. Stamens puberu-

lous. Inflorescence rhachis gland-setose.
Leaf mat above, somewhat glossy beneath . mengtszense

Anthosphaerum.

These are plants with chartaceous more or less broadly
lanceolate leaves, usually dark coloured above, borne upon

fairly stout twigs, and they are always floccose or floccose

and glandular in parts. The development of wax in Rh.

ceraceuTn and Rh. iukiangense tends to exclude other forms

of indumentum. The many red flowers on the short

stout rhachis of inflorescence form a large compact truss.

Whilst 5-lobed corollas and 10 stamens are constant (Rh.

ceraceuni, Rh. lukiangense), we find 5-6 lobes and 10-12

stamens in Rh. anthosphaerum and 7 lobes with 14 stamens

in Rh. hylothreptiiin. This set is found only from the

Likiang range northwards to Tseku and the Chungtien

plateau.
'

KEY TO THE SPECIES.

Leaves chartaceous not rigid, more or less broadly lanceo-

late or oblanceolate, base obtuse, mat above,
sometimes glossy beneath.

Corolla red 5-7-lobed, glabrous outside, glabrous or

puberulous inside. Stamens 10-14. Style

glabrous. Inflorescence rhachis floccose.

Calyx puberulous fringed. Corolla without blotch

or sjjots.

Ovary puberulous. Pedicel under 1 cm. puberu-
lous.
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unthosphaerum

Corolla tubular-caiupanulate, 5-lobed, glabrous
inside. Stamens 10, finely puberulons at

base. Leaf glossy underneath. Petiole

white waxy ..... ceraceum

Calyx glabrous occa.sionally fringed. Corolla

spotted.

Ovary glabrous. Pedicel under 1 cm., glabrous.
Corolla tulnilar-campanulate, 5-lobed, glabrous

inside. Stamens 10, glabrous. Leaf somewhat

glo.ssy underneath. Petiole white waxy . lukiangense

Calyx glandular and floccose. Corolla blotched and

spotted.

Ovary sparingly tioccose. Pedicel 1 cm. or more

glandular and tioccose.

Corolla tubular-campanu late 5-6-lobed, puberu-
lons inside. Stamens 10-12, finely puberu-
lous at base. Leaf mat on both surfaces or

somewhat glossy underneath. Petiole tioccose

and glaiid-glal:)re.<cent

Calyx glandular and puberulons, rarely gland-

fringed. Corolla blotched and spotted.

Ovary glabrous (at times floccose). Pedicel 1 cm.

or more sparingly glandular and floccose.

Corolla widely tubular-campanulate 7-lobed,

puberulons inside. Stamens 14, pubescent to

middle. Leaf mat on both surfaces or some-

what glossy underneath. Petiole glandular
and floccose glabrescent . . . hylothre2}tuvi

ACASTUM.

The two species included here are alike in foliage-form

but differ in many other characters. The leaves are rigid,

long, narrow, oblong, and blunt, with an abrupt beak-point,

the surface mat on both sides, the under-leaf punctulation

very evident. One of them (Rh. agastum) tends to

eglandular indumentum, the other (Rh. eritimum) to be

glabrous. The large red flowers form a large compact

truss, and the corolla is conspicuously 7-lobed but is some-

times only 5-lobed in Rh. agastum, and the stamens which

ought to be and are 14 in Rh. eritimum are only 10-12 in

Rh. agastum ;
I have not found a flower of this with 14

stamens, nor have I seen a 6-lobed corolla. One species is

from the Chungtien plateau in the far N.W., the other

from the Shweli-Salween divide in the W. As they

stand, one can hardly speak of them as allied within the

series to which they both certainly belong ; they are only
alike in shape of leaf. Perhaps uniting links may be

found. For purposes of recognition in the series it is

convenient to place them together.
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KEY TO THE SPECIES.

Leaves oblong blunt with an apicular tip, surfaces mat.

Corolla red, tubular-campanulate, glabrous outside, blotched

without spots.

Calyx glandular and gland-fimbriate.
Corolla 5- or 7-lobed, puberulous inside. Stamens 10

or 12. Style glandular.

Ovary glandular. Pedicel 1 cm. or more glandular.
Petiole glabrescent.

Stamens 10-12, pubescent. Inflorescence rhachis

lioccose and glandular. Stigma discoid. Leaf

with thin persistent under-leaf indumentum . agastuvi,

Calyx glabrous and flock-fimbriate.

Corolla 7-lobed, glabrous inside. Stamens 14. Style

glabrous.

Ovary glabrous. Pedicel under 1 cm. lioccose

glabrescent. Petiole glabrous.
Stamens 14, glabrous. Inflorescence rhachis floc-

cose. Stigma not discoid. Leaf without per-
sistent under-leaf indumentum . . . eritimum

This Irroratum series appears to me to be a natural

phylum. That the forms of it which I present here re-

present all its members I do not for one moment suppose.'

' In the Kew Herbarium are three sheets which the Director of

Kew has kindly lent to me with others for examination. Their

tickets run :
—

1. Yunnan :
—

Mengtsz. Mountain glens. 6000-7000 ft. Flowers
cream-coloured. Rare. Hancock. No. 179. 14th April 1895.

2. Yunnan :—Mengtsz. N. mountains. 8000 ft. Tree 15-20 ft.

Henry. No. 10,301. [In fruit.]

3. Hort. Kew, iv, 07. No. 179/98. A. Henry.
The three plants represented are in my view of the same species, and
the fact that the plant was in cultivation at Kew gives special interest

to the question
—What is it ? The plant is now dead, the Director of

Kew tells me.

Hemsley and Wikon* place Hancock's No. 179 and Henry's 10,301
in Bh. irroratum. They are not that species, although they belong to

the Irroratum series. The cultivated plant is correctly marked by Mr.

Hemsley as "aff. irroratum''' in the Kew Herbarium. Rehder and Wilson
in Plantae Wilsonianae, i (1913), 539 do not refer to these specimens.
The plant represented on these sheets awaits description, but I am not

to give it here because Hancock's specimen, the only native one with

flowers, is not quite adequate, unless it were sacrificed to the analysis.
I prefer not to use the cultivated specimen as a basis of description
until evidence is forthcoming by which to test the view of identity T

have stated. There is no doubt about its right to a place in the

Irroratum series. It is one of the minority of the series in its possession
of a style glandular throughout, and it has an axis of inflorescence about

rs cm. long and puberulous, pedicels glandular with a few Hoccose

hairs, corolla piiberulous inside, stamens pubescent at base and

eglandular, disk apparently glabrous, ovary glandular and slightly
lioccose—the flocks being very scarce in the cultivated plant.

* In Kew Bulletin (1910), 112.
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Nor will I maintain that the limits assigned to the several

species in the descriptions which I have given will not

require modification when we come to know more about

the plants in their living state and have for comparison
with them the additional and new forms which I expect.

Looking at the members of the series in the dried state,

the differences between them and the characters for de-

marcation are easily recognised, and I believe my segre-

gation of forms and microforms in the series is sound.

As so many of the species are known at present from

collection in one locality only, we may be prepared for

future discoveries showing perhaps that the fluctuations

in such characters as numerical symmetry of the flower

and in the indumentum of the ovary, for instance, occur

also in others than those in which they have been

observed up till now. At the same time let us note that

Rh. irroratum—the species which we know best, and over

an area from Tali to the Chungtien plateau and Tseku—is,

save for size variation in the flower, a most constant form.

Rhododendron adenostemonum, Balf . f . et W. W. Sm. ^

Small tree reaching about 4 m. high with medium thick

branches. Branches a year old pale green or dirty grey
^ Rliododendron adenostemo7ium, Balf. f. et W.W. Sm.—Arbor parva ad

4 m. alta ramis hand crassis. Rami annotini pallide virides vel sordide

grisei rubro-glandulosi vel glandularum vestigiis pnnctulati. Alabastra

foliorum igiiota. Folia petiolala ad 14 cm. longa ;
lamina rigide coriacea

lanceolata vel oblongo-lanceolata ad 11 "5 cm. longa ad 3 cm. lata apicem
versus leviter attenuata acutiusciila tuberculo parvo corneo terminata

margine cartilagiuea obscure undulata et cicatricil)us subasperata basi

anguste vel late obtusa saepe inaequalis supra primo olivacea vel sub-

glauco-viridis nunc tandem rubido-brunnea opaca laevis baud rugulosa
costa media sulcata venis priuiariis utrinsecus circ. ad 16 vix distinctis

glaljrescens sed pedibus glandularum detersarum obscure punctulata
subtus cinnamomea costa media venisque primariis elevatis substramineis

vel suberubescentibus venularum reti rubido immerso ubique pedibus
rubris glandularum detersarum j)unctulata ; petiolus circ. 2'5 cm. longus
crassus supra sulcatus glabrescens sed cicatricibus glandularum notatus.

Flores circ. 12 in racemo-umbellam dispositi rhachi glandulis rubris et

pilis sebaceis Hoccosis (?) plus minusve obtecta
;
bracteae fertiles oblongo-

cuneatae subtruncatae subapiculatae circ. 3 cm. longae circ. 1"4 cm. latae

submembranaceae brunneae extus sericeae et apice rubro-glandulosae
vertice fimbriatae margine eciliatae intus Ijasi excepta sericeae

;

bracteolae lineares circ. 1-4 cm. longae circ. 05 mm. latae pedicellos

superantes spadiceae adprc^so-sericeae ; pedicelli crassi breves circ.

4 ram. longi dense rubro-glandulosi. Calyx minutus circ. 2-75 mm.
longus cupularis cupula extus spar-se gland ulosa 5-lobatu.s, lobis carno-
sulis late triangularibus vel ovatis dorso puberulis et sparsissime glandu-
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glandular with red glands or punctulate with gland-

vestiges. Foliage buds unknown. Leaves petiolate as

much as 14 cm. lono-
; lamina riofid coriaceous thickish

lanceolate or oblong-lanceolate as much as 11 "5 cm. long-

by 3 cm. broad slightly attenuated towards the apex and

somewhat acute terminated by a small horny tubercle,

margin cartilaginous slightly undulate and somewhat

roughened by the cicatrices of fallen appendages, base

naiTowly or broadly obtuse often unequal ; upper surface

at first olivaceous or sometimes glaucous green frequently

becoming reddish-brown mat smooth not rugulose, midrib

grooved primary veins about 16 pairs scarcely distinct,

whole surface glabrescent but obscurely punctulate with

the bases of glands (or hairs ?) which have fallen
;
under

surface cinnamon-coloured with the midrib and primary
veins raised somewhat straw-coloured or somewhat redden-

ing, network of the veinlets dark red immersed surface

everywhere punctulate with the red bases of glands (or

hairs ?) which have fallen
; petiole about 2*5 cm. long thick

grooved above glabrescent but marked by the cicatrices of

glands. Flowers about 12 in a raceme-umbel the axis of

inflorescence covered with red glands and perhaps with

greasy floccose hairs
;

fertile bracts oblong wedge-shaped
somewhat truncate and apiculate about 3 cm. long by
14 cm. broad submembranaceous brownish, outside

sericeous and red-glandular at the fimbriate apex, margin

losis glandulis breviter stipitatis margine nunc glanduloso-ciliatis.
Corolla alba vel leviter roseo-suffusa infundiliuliformi-campanulata
circ. 4'5 cm. longa extus eglandulosa epilosa intus copiose puberula
postice evariculata maculis paucis notata 5-lobata, lobis ellipticis vel

rotundatis nunc emarginatis subcrenulatis circ. 1 '8 cm. longis circ. 2"5 cm.
latis. Stamina lo inaequalia longiora circ. 3'5 cm. longa breviora circ.

2'5 cm. antheris purpnreis ciic. 3'5 mm. longis, filamentis aurantiacis

basi paullo expansis ab ima basi ad medium vel ultro saepe fere ad

apicem tenuiter pubescentibus et rubro- vel aurantiaco-glandulosis. Dis-

cus pilis albis pubescens. Gynaeceum circ. 4'3 cm. longum ;
ovarium

conoideum sulcatum circ. 6 mm. luiigum fnlvo-olivaceum vel nigricans
glandulis rubris brevistipitatis ex toto obtectum et pilis sebaceis floc-

cosis rubris (ramulis acuiissimis) in dimidio infero nunc fere ex toto

praeditum ; stylus gracilis ex toto rubro-glandulosus sub stigmate
spongioso subdiscoideo leviter ampliatus.

Species Eh. irrorato, Franch. affinis, pedicello brevi baud 1 cm. longo,
calyce extus puberulo, corolla infundibuliformi-campanulata extus

eglandulosa, staminum filamentis ad medium vel ultro tenuiter puber-
ulis et glandulosis, disco pubescente, ovario partim floccoso, stigmate
subdiscoideo diversa.
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eciliate, inside sericeous except at the base
;
bracteoles

linear about 1-4 cm. long and 0"5 mm. broad longer than

the pedicels chestnut-brown adpressed-sericeous ; pedicels

thick short about 4 mm. long densely red-glandular.

Calyx minute about 275 mm. long cupular, cup sparingly

glandular outside, 5-lobed ; lobes fleshy broadly triangular

or ov^ate puberulous on the back and most sparingly

glandular with shortly stalked glands, margin occasionally

gland-ciliate. Corolla white or slightly suffused with rose

funnel-campanulate about 4*5 cm. long outside eglandular
and epilose inside copiously puberulous and on the

posterior side evariculate but with a few spots, 5-lobed
;

lobes about 1'8 cm. long by 2"5 cm. broad, elliptic

or rounded occasionally emarginate and subcrenulate.

Stamens 10 unequal the longer about 3"5 cm. long the

shorter about 25 cm.
;
anthers purple about 3"5 ram. long ;

filaments orange slightly expanded at the base and from

the very bottom up to the middle and beyond it (often

even to the apex) pubescent and provided with red or

oi-ange glands. Disk pubescent with white hairs. Gynae-
ceum about 4"3 cm. long; ovary conoid grooved about 6 mm.
loner tawnv olive or sometimes blackening covered with red

shoi'tly stalked glands throughout and in the lower half

provided with greasy floccose red hairs with very sharp-

pointed branches, occasionally these extend to near the

top ; style slender red-glandular throughout slightly ex-

panded under the spongy somewhat discoid stigma.
S.E. Yunnan :

— Mencrtsz. N. mountains, forests. 7000 ft.

Tree 15 ft. Flowers pure white. Henry. No. 11.067.

In Herb. Kew.
S.E. Yunnan :

—Men^jtsz. N. mountains, forests. 8500 ft.

Tree 10 ft. Flowers white with a little pink. Henry
No. 11,067 A. In Herb. Edin.

This is one of the plants of Henry's collecting from

the region of Mengtsz, and was referred by Hemsley and

Wilson^ to Rli. irroratum. Subsequently Rehder and

Wilson 2

suggested that it might, with others of Henry's

collecting about Mengtsz, be a variety of Rh. gyinnantkiiw
(see under Rh. mengtszense and Rlt. spanotricJium in this

paper). It certainly finds its place in the Irroratum series

' Kew Bulletin (1910), 12. ^ Plantae Wilsonianae, i (1913), 539.
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along with Rlc. gymnanthum and Rli. irroratuvi, and it is

a very near ally of RJi. irroratum itself. Glandular stems,

petioles, pedicels, and styles belong to both species; the

points of difference between them are these :
—The inflor-

escence rhachis has apparently (but see p. 164) floccose and

adpressed hairs with glands, in Rh. irroratum glands only
are present ;

the flower in RJi. adenostemonum has pedicels
seldom over 1 cm. long ;

those of RJt. irroratuin are over

1 cm. long ;
the calyx in Rh. adenostemonum has the cup

sparingly glandular and the back of the lobes more or less

puberulous, with a few stray glands particularly at the

base and now and then one in the margin; in Rh.

irroratum the calyx-cup is densely glandular and the

lobes gland-fringed, there are no hairs
;
the corolla and

stamens show a curious antithesis in character—Rh.

adenosteinonum has a funnel-shaped corolla, glabrous, quite

eglandular on the outside and densely pubescent inside,

and the staminal filaments are conspicuously puberulous
to the middle and beyond it, and show in addition a

remarkable development of small, red, shortly-stalked

glands, in some cases up to near the base of the anther

(hence its specific name) ;
Rh. irroratum has a tubular-

campanulate corolla which has a development of small,

short-stalked, red glands on the outside, particularly along
the midribs of the petals, inside it is densely puberulous
and the stamens are finelj^ puberulous at the base only,
and have no glands ;

then the disk in Rh. adenostemonum,
is pubescent, in Rh. irroratum glabrous, and the ovary,

glandular in both, has in Rh. adenostemonum floccose hairs

as well all over or at the base only. The characters

I have mentioned seem to be constant in Rh. irroratum in

a large series of specimens I have examined from different

areas of its wide distribution, from Tali to the Chung-
tien plateau. Of Rh. adenostemonum I have only seen

specimens from one locality, one sheet of them, No. 11,067
in the Kew Herbarium, kindly lent to me by the Director

of Kew, and one sheet. No. 11,067a in the Edinburgh
Herbarium. The sum of the differential characters, fluctuat-

ing though some of them may be in other species, is to me
conclusive against conspecificness of the two plants. Of
individual characters, that of the gland development on
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the filaments—a rare feature—in one, and gland develop-
ment on corolla in the other, is of weight. Taking
further into consideration the fact that Henr3^'s plant {RJi.

adenostemomtvi) is a plant of the extreme south-east of

Yunnan, in the basin of the- Red River, somewhere about

latitude 23° 25' N., and dwells at an altitude of 8500 feet,

whilst RJi. irroratum is a Middle-West and East-North-

West Yunnan plant essentially of the Yangtze basin, at its

lowest latitude—25° 40' N., on the Tali range
—

living at

an altitude of 11,000-12,000 feet at its highest latitude,

27° 30' N., on the Chungtien plateau, at 9000-10,000 feet,

I do not hesitate about regarding them as distinct species.

With Rh. gymnanthuvi our species has much less in

common. Rh. gymnanthuin is a red-flowered species with

very narrow leaves, glossy above, with eglandular floccose

stems, petioles, inflorescence rhachis, pedicels, and a

glabrous style, glabrous fringed calyx, the fringe lobes

sometimes gland-tipped, corolla glabrous inside and out,

staminal filaments eglandular and most sparingly puberu-
lous near base, disk glabrous, ovary glabrous.

Rhododendron agastuon, Balf. f. et W. W. Sm.^

Shrub as much as 6 m. high with thick branches.

Young branches of the year more or less clad with clavate

' Rhododendron agastum, Bait', f. et W. W. Sm.—Frutex ad G in. altus

ramis crassis. Ramuli hornotiiii glandulis clavatis plus miniisve vestiti

annotini pallide virides glabrescentes pilorum jiiveiiiliuin vestigiis plus
minusve notati. Alabastrorum peraxlae intiniae luembrauaceae flavido-

brunneae ligulato-spathulatae circ. 2'5 cm. lorigae circ. 4 mm. latae

viscidae extus glandulis clavatis plus minusve indutae intusque pilis
floccosis sebaceis vestitae ad apicem acuminatum pilo-cristatae ;

folia

juvenilia revoluta supra pilis floccosis multirainosis tomentosa subtus

pilis plurimis bievissinie stipitatis copiose radiatim ramulosis ramulis

patentibus laxe reticulatim intertextis induta
; petiolus juvenilis

tomentosus. Folia petiolata ad 14 cm. longa ;
lamina coriacea crassa

stricte ol)longa nunc supra medium paullo latior circ. ad 12 cm. longa
ad 4 cm. lata baud attenuata apice obtusa corneo-mucronata margine
subplana cartilagiuea obscure undulata et pilorum juvenilium pedibus
vel pilis ipsis paucis praedita basi late obtusa supra opaca olivacea laevis

costa media sulcata venis primariis utrinsecus ad 15 occultis glabrescens
nunc pilorum juvenilium vestigiis obscure notata subtus fulvo-olivacea

minutissime rufo-punctulata costa media straminea elevata jjIus minusve

glandularum pilorumque vestigiis y)raedita venis primariis venularumque
reti prominulo cum superficie ubi([ue indumento tenui subfurfuraceo e

pilis multo-bracbiatis (ramulis ab umbone sessili rubro radiatim patenti-
bus) comjiosito vestitis ; petiolus ad 2 cm. longus crassus glabrescens supra
sulcatus pilorum vestigiis plus minusve praeditus. Flores ad 20 racemoso-
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glands ;
branches a year old, pale green glabrescent marked

more or less by the vestiges of juvenile hairs (or glands ?).

Innermost scale-leaves of the foliage-buds membranaceous

yellow-brown ligulate spathulate about 2"5 cm. long by
4 mm. broad viscid clad outside more or less with clavate

glands, inside with floccose greasy hairs and a hair crest

at the acuminate apex ; juvenile leaves revolute upper
surface tomentose with much-branched floccose hairs,

under surface clad with very many shortly-stalked hairs

abundantly and radiatingly branched, the branches spread-

ing out laterally and becoming loosely interwoven ; juvenile

petiole tomentose. Leaves petiolate as much as 14 cm.

long; lamina coriaceous somewhat thick truly oblong,

occasionally slightly wider above the middle, about 12 cm.

long by 4 cm. broad not attenuated at the apex but obtuse

terminated by a horny mucro, margin somewhat flat

cartilaginous obscurely undulate and showing the bases

of juvenile hairs or even a few hairs themselves, base

broadly obtuse
; upper surface mat olivaceous smooth with

a grooved midrib primary veins about 15 pairs hidden

the whole surface glabrescent but occasionally obscurely
marked by the vestiges of juvenile hairs

;
under surface

tawny olivaceous most minutely red-punctulate, midrib

umbellati rhachi ad 2 cm. longa glandulis et pilis sebaceis induta ;
bracteae

fertiles circ. 3 cm. longae circ. 1'3 cm. latae submembranaceae oblongo-
obovatae vel obovato-spathulatae apiculatae intus extiisque albido-sericeae

glandiilis panels intermixtis
;
bracteolae lineares ramentaceae adpresso-

pilosae circ. 1 cm. longae ; pedicelli circ. 1'2 cm. longi fusco-brunnei dense

clavato-glandulosi. Calyx parvus circ. 3 mm. longus cupularis extus
dense glandnlosus, lobis 7 distinctis rotundatis vel ovatis vel deltoideis

glandulosls et glanduloso-fimbrlatis. Corolla rosea postice emaculata
sed varo basali magno kermesino praedita tubuloso-cam]>anulata magna
circ. 5 cm. longa gynaeceum et stamina siiperans extus glabra eglandulosa
intus copiose puberula, lobis 5-7 rotundatis emarginatis subcrenulatis circ.

ad 2 cm. longis ad 2-4 cm. latis. Stamina 10-1 2 inaequalia longiora circ.

3"8 cm. longa breviora circ. 2-7 cm. longa antheris brunneis circ. 4 mm.
longis, filamentis deorsum latioribus a basi ad apicem ovarii pubescentibus.
Discus sebaceo-floccosus. Gynaeceum circ. 4*5 cm. longum ;

ovarium

cylindrico-conoideum sulcatum circ. 6 nmi. longum circ. 3'5 mm. diam.

nigrescens clavato-glandulosum ad basim nunc pilis sebaceis ^^aucis in-

dutum; stylus crassus ex toto glandnlosus ; stigma magnum latum dis-

coideum lobulatum.

Species ex affinitate Rh. anthosphaeri, Diels sed foliis oblongis
ad extremitates hand attenuatis, subtus indumento indutis, corolla

emaculata 5-7-lobata, staminum filamentis ad basim pubescentibus hand
brevissime puberulis, disco floccoso, ovario clavato-glanduloso, stylo

glanduloso, sligmate lato discoideo facile distinguenda.

&
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straw-coloured and more or less raised provided ^ith

vestiges of glands and hairs, primary veins and the

reticulation of the veinlets somewhat prominent, the whole

surface clad with a thin somewhat scurfy stratum of

indumentum consisting of many-armed hairs with red

branches radiating and spreading from a sessile umbo
;

petiole thick as much as 2 cm. long glabrescent grooved
above and showing more, or less vestiges of hairs. Flowers

in a racemose umbel about 20-flowered the axis of inflor-

escence about 2 cm. long and covered with glands and

greasy hairs; fertile bracts about 3 cm. long by 1"3 cm.

broad submembranaceous oblong-obovate or obovate-

spathulate apiculate whitely sericeous both outside and

inside with a few glands intermixed
;

bracteoles linear

chafl'y adpressed-pilose about 1 cm. long; pedicels about

1*2 cm. long reddish-brown and densely clavate-glandular.

Calyx small about 3 mm. long cupular, outside densely

glandular 7-lobed
;

lobes rounded or ovate or deltoid

glandular and gland-fimbriate. Corolla rose-coloured

emaculate on the back but with a laro-e basal crimson

blotch tubular-campanulate large about 5 cm. long exceed-

ing the stamens and gynaeceum, outside glabrous eglandular,
inside copiously puberulous ;

lobes 5-7 rounded emarginate
somewhat crenulate about 2 cm. long by 2*4 cm. broad.

Stamens 10-12 unequal longer about 3*8 cm. long, shorter

about 2'7 cm. long ;
anthers brown about 4 mm. long ;

filaments widening downwards and from their base to the

apex of the ovary pubescent. Disk greasily floccose.

Gynaeceum about 4*5 cm. long; ovary cylindric-conoid

grooved about 6 mm. long by So mm. in diameter black-

ening clavate-glandular occasionally coated at the base

with a few greasy hairs
; style thick glandular through-

out
; stigma large broad discoid lobulate.

W. Yunnan :
—Head of the Taipungpu valley. Alt.

7000-8000 ft. Lat. 25^ 30' N. In oak and pine forest.

Shrub of 10-15 ft. Flowers rose. G. Forrest. No. 9920.

May 1913.

W. Yunnan :
—Descent to the Yangpi valley. Alt. 9000 ft.

Lat. 25° 40' N. Margins of forests. Shrub of 30 ft. Flowers

deep rose, without markings. G. Forrest. Xo. 12,389.

April 1914.
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This striking species is one of two (the other Rh.

eritimuin) within the Irroratum series in which the

leaves are truly oblong with a somewhat beaked apex.
It is also the only species in the series in which the

juvenile indumentum of the under side of the leaf persists,

forming here a thin veil ov'^er the reticulate venulose

surface. Another conspicuous character in which it is

alone in the Irroratum series is. its large discoid stigma.
The numerical symmetry of the flower seems to be variable.

In the specimen No. 9920 the corolla is 5-lobed and there

are 10 stamens. In No. 12,389 the corolla is 7-lobed and
there are 12 stamens. The majority of species in the

series are 5-lobed in the corolla and diplostemonous ;
two

species (RJi. eritimum and Rh. Joylothreptum) have 7-lobed

corollas and are diplostemonous. Rh. anthosphaerum has

a 5-6-lobed corolla and 10-12 stamens. The numbers
counted in Rh. agastuiu seem to suggest that one may
expect a 5-, 6- or 7-lobed corolla and 10-14 stamens. The
settlement of this question, which involves the diagnostic
value of numerical symmetry in the series, will, I hope, be

achieved by Mr. Forrest during the further exploration of

Yunnan, which he is undertakincf.

Rhododendron anthosphaerum, Diels in Notes R.B.G. Edin.,

v(1912), 215.1

Shrub or small tree as much as 9 meters high. Branches

stout, those a year old blackish-grey densely clad with

^ The description by Diels runs :
—

Rhododendron anthosphaerum, Diels. Frutex vel arbor 6-9 m. alta.

Folia petiolo glabro 1-5 cm. longo praedita ; papyracea, supra glabra,
subtus rufescenLi-pallidiora, oblanceolata, acuta, 8-13 cm. longa, 2"5-5'2
cm. lata, nervi subtus inconspicui. FJores 10-15 dense congesti,
pedunculi 7-12 mm. longi, pubescentes. Calycis minuti lobi inconspicui
triangulares, glandnlosi, vix 1 mm. longi. Corolla intense rosea atro-

'

pnrpureo-maculata, campanulata ;
tubus 2-5-3"5 cm. longus 3'2-4 cm.

latus
;
lobi rotundati 1 '5-2 cm. diamet. Stamina 10 l)asim versus minute

puberula, 3-3'5 cm. longa. Ovarium glabrescens, .5-8 mm. longum ;

stylus 3-3'5 cm. longus, praeter basim pul)eru]am glaber." Shrub or tree of 20-30 ft. Flowers bright rose-magenta, with a few
markings of black-crimson. Open situations in ])inb forests on the ascent
to the Sungkwei pass from the Langkiung vallev. Lat. 26° 30' N.
Alt. in,000- 11,000 ft. April 1906.^' G. Forrest. No. 2042.
Habit of R. irroratum, Frauch. but easily recognised by the colour of

the flowers and the more glabrous ovary and the absence of glands on
the style.
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rufous clavate glands mixed with flocci of greasy hairs
;

older brandies with vestiges of these. Foliage buds and

young leaves unknown. Leaves petiolate as much as 14 cm.

long ;
lamina papyraceous broadly lanceolate rarely (if small)

somewhat oblanceolate as much as 12 cm. long and 5 cm.

broad always narrowed to both ends, apex acute with a

horny blunt mucro, margin cartilaginous flat obscurely
undulate and roughened (hardly notched) by the persistent

bases of juvenile greasy hairs, occasionally some hairs

persist, base obtuse
; upper surface opaque bronze-green

midrib and primary veins (about 18 pairs) slightly sulcate

elsewhere the irregular network of the ultimate veins

shows clearly in the dried leaf (I expect invisible in the

fresh) whole surface apparently glabrous but slight vestiges
of juvenile hairs are present; under surface mat fawn-

coloured midrib prominent straw-coloured (as are the

primary veins only less prominently so) more or less

sprinkled with withered and withering floccose hairs and

also with orange-coloured bases of fallen flocks and glands,

such bases are abundant over the rest of the surface but

do not show up markedly as distinct punctulations, the

epidermal cells form low dome-shaped papillae, the fawn
colour of the whole under surface is due to the coloration

of the reticulate venation
; petiole as much as 2 cm. long

stout grooved above, marked by scars of fallen glands and
hairs which may sporadically persist. Flowers about 12

in a terminal racemose-umbel with very short red brown
floccose rhachis not 1 cm. long ;

bracts unknown
;

brac-

teoles about 1 mm. long very narrowly linear reddish

sericeo-pilose ; pedicels as much as 1"3 cm. long pale brown

fairly densely coated with a mixture of floccose and simple
sebaceous hairs and a few clavate glands. Calyx minute

cupular fleshy clavate-glandular floccosely and greasily

pilose outside, about 1'5 mm. long ;
lobes more or less deltoid.

Corolla tubular-campanulate 5-6-lobed, bright rose-magenta
with a posterior basal black-crimson blotch and a few like-

coloured spots about 4"5 cm. long exceeding androecium and

gynaeceum, glabrous outside puberulous inside
;
lobes about

2 cm. long and 25 cm. broad rounded emarginate somewhat
crenulate. Stamens 10-12 unequal, longest some 3'3 cm.

long shortest 2-3 cm.
;
anthers about 3 mm. long purple ;
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filaments widened at base and from there finely puberulous

to above ovary. Disk most glabrous. Gynaeceum about

4 cm. long shorter than corolla
; ovary about 6 mm. long

conoid furrowed blackening sparingly coated with flocks

of greasy hairs or single greasy hairs or with cauliflower

glands; style glabrous throughout slightly clavately ex-

panding into lobulate non-discoid stigma.

Mr. Forrest obtained this in only one locality, that of

the Sungkwei pass (East-North-West Yunnan), a station in

which Rh. irroratum, Franch.—with which it has affinity,

as Diels points out,—also occurs. Rh. anthospltaerum (^^^

cannot be mistaken for Rh. irroratum.' It wants the

glaucous foliage of that species and has bright red flowers.

The mature leaves are papery in texture, not rigid, thick,

coriaceous as in Rh. irroratuin; they are longer and

broader, and the midrib below has more or fewer greasy
hairs persisting upon it. The inflorescence rhachis is shorter

and is floccosely pubescent not glandular as in Rh. irro-

ratum, and the same indumental difference appears in the

pedicels. There are never glands on the outside of the

corolla. Then we have the interesting fact in Rh. antlio-

sjjhaeruTYi that the corolla lobes vary from 5 to 6, and there

is a corresponding fluctuation in the stamens from 10 to 12.

I have not found a 7-lobed corolla nor 14 stamens. Rh.

irroratum seems to be a form with a strictly 5-lobed

corolla. No fluctuation in size of corolla and flower parts

generally appears in Rh. anthosj^haerum. The filaments

here are finely puberulous from the very base upwards to

just above the ovary, as in Rh. irroratuvi. The gynaeceum
offers distinctive characters. The blackening ovary has the

o-lands of Rh. irroratum replaced by greasy floccose or

single hairs, and instead of being glandular the style of

Rh. aiithosphaerum. is glabrous throughout, the stigma not

discoid. Diels refers to a puberulous base of the style. This

only refers to the fact that there is occasionally a slight

extension of the flocks of the ovary upon the lowermost

part of the style, but one cannot rightly speak of the style

as being puberulous at base (see also p. 168).

More near is the relationship with Rh. hylothreptum,,

Balf. f. et W. W. Sm., also from the Sungkwei pass.
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Rliododendron araiophyllum, Balf. f . et W. W. Sm.^

Slender branched shrub as much as 5 m. high. Branches

a year old reddening more or less white floccose glabrescent

and glossy, after some years (4-5) grey and decorticating.

Outermost scale-leaves of the foliage-leaf buds—which are

1 lihododendron araiophyllura, Balf. f. et W. W. Sm. — Frute.x

tenuiraiuosus ad 5 m. alLus. Rainuli annotini erubesceutes plusminusve
albido-ttoccosi glabrescentes et nitidi post annos 4-5 grisei decorticantes.

Alabastrorum anguste ovoideorum acutonim circ. 4 mm. diam. perulae
extimae crustaceo-coriaceae fulvae circ. h mm. longae infra lotundatae

circ. '6 mm. longae et latae supra in candam circ. 5 mm. prolongatae
extus eglandulosae phis minusve sebaceo-tioccosae, intermediae longiores
et latiores ecaudatae mucronatae subovatae, intimae convolutae mem-
branaceae flavido-brunneae ad 2*7 cm. longae circ. 4 mm. latae acutae saepe
mucronulatae dorso apiceque maigineque sebaceo-Hoccosae intns glabrae
ad apicem sericeae ;

folia juvenilia revoluta supra et costa media subtus

pilis tloccosis lougi- et multi-ramosis saepe sebaceis rufo-colorati.s intri-

catiui intertextis densissime toraentosa superficie inferiore glaberrima ;

petiolus juvenilis sebaceo-tomentosus. Folia petiolata ad 12'5 cm.

longa ;
lamina chartacea lanceolata ad 11 "5 cm. longa ad 3 cm. lata apice

subacuminata tuberculo corneo terminaia margine subplana obscure

undulato-crenulata pilorum juvenilium detersilium ve>tigiis notata

b.isi cuneata supra brunneo-olivacea opaca costa media sulcata venis

primariis utrinsecus circ. 15 iuconspicuis laevis glabra sed flocconim

juvenilium vestigiis nunc notala, subtus pallidior saepe fulva subnitens

costa media erubesceute et venis primariis elevatis glabrescentibuspunc-
tiilatis vel floccorum juvenilium vestigiis praeditis vel pilis sebaceis dense

floccoso-tomentoj-is caeteroquin glabra epunctulata venularum reti paullo

conspicuo epidermide epapillata ; petiolus circ. 1 cm. longus rubidus

subcrassus subglabrescens tioccorum vestigiis notatus. Flores circ. 8 (nunc

pauciores) racemoso-umbellati rbachi tenui ad TS cm. longa pilis tioccosis

intertextis plus minusve vestita
;
bracteae deciduae ignotae ; bracteolae

rufescentes angustissime ligulatae ad r2 cm. longae sericeo-pilosae ;

pedic.elli graciles rubro-brunnei glaberrimi nunc pilis Hoccosis paucis-
simis praediti circ. rScm. longi. Calyx minutus cupularis carnosulus

circ. 1"5 mm. longus cupula glaberrima 5-lobatus, lobis semi-lunatis vel

ovato-truni.ati.s extus glaberrimis margine pilis albidis vel riibris sebaceis

siraplicibus vel floccosis ciliatis. Corolla alba extus roseo-suffusa brevis

aperte campanulata circ. 3'5 cm. longa genitalia superans 5-gibbosa
retusa extus eglandulosa epilo.<a intus glabra et postice varo magno basali

kermesino supraque maculis paucis notata 5-lobata, lobis circ. 1"4 cm.

longis circ. 2 cm. latis rotundatis emarginatis subcrenulatis. Stamina 10

inaequalialongiora circ. 2-8 cm. longa breviora circ. 1*4 cm. longa antheris

rubris circ. 3'5 mm. longis, filamentis bnsi paullo latiorilms etab ima basi

ad apicem ovarii dense pubescentibus. Discus glaber. Gynaeceum circ.

2'8 cm. longum stamina longiora subaequans ;
ovarium intense bruimeum

vel. nigrescens papillatum conoideum sulcatum circ. 5'5 mm. longum
brevissime albido-puberulum pilis sul)adpressis ; stylus ruber glaber in

stigma purpureum lobulatum paullo ampliatus.

Species Rh. tanastylo, Balf. f. et "Ward q.v. proxima ;
Rh. gymnantho,

Diets etiam affinis foliis bievioribus supra baud nitentibus nunc subtus

tomento persistente indutis, iloriluis minoribus, pedicello glabro, corolla

alba roseo-sutfusa aperte campanulata, staminum filamentis dense puljes-

centibus, ovario minore puberulo distinguenda.
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narrowly ovoid acute and about 4mm.indiameter—crustaceo-

coriaceous tawny about 8 mm. long, the lower part rounded

sheathing about 3 mm. long and broad prolonged upwards
into a tail of about 5 mm. long, outside eglandular more

or less greasily floceose, intermediate scale -leaves longer
and broader without tails but mucronate somewhat ovate,

innermost scale-leaves convolute membranaceous yellow-
brown as much as 27 cm. long and 4 mm. broad acute

often mucronulate, greasily floccose on the back at the apex
and on the margin, glabrous inside except at the sericeous

apex; juvenile leaves revolute the upper surface and the

midrib of the lower surface very densely tomentose with

long many-branched floccose hairs which are often greasy

rufously coloured and are intricately interwoven, rest of

the lower surface very glabrous ; juvenile petiole greasily
tomentose. Leaves petiolate as much as 12"5 cm. long;
lamina papery lanceolate as much as 11 '5 cm. long and

3 cm. broad somewhat acuminate at the apex where is a

terminal horny tubercle, margin somewhat flat obscurely
undulate crenulate and marked by the vestiges of juvenile
fallen hairs, base cuneate; upper surface brown-olive coloured

mat the midrib grooved the primary veins as many as 15

pairs inconspicuous, the whole surface smooth and glabrous
but marked occasionally by the vestiges of juvenile flocks;

under surface paler often tawny somewhat glossy, mid-

rib reddening and with the primary veins elevated glab-

rescent punctulate or marked by the vestiges of fallen

flocks or somewhat densely floccose tomentose with greasy

hairs, the whole surface elsewhere glabrous epunctulate,
the reticulation of the veinlets slightly conspicuous, the

epidermis epapillate ; petiole about 1 cm. long red some-

what thick somewhat glabrescent marked by vestiges of

juvenile flocks. Flowers as many as eight (even fewer)
in a racemose-umbel with a slender axis as much as

1"5 cm. long and more or less clad with floccose inter-

twined hairs
;
bracts deciduous unknown

; bracteoles ruf-

escent very narrowly ligulate as much as 1*2 cm. long
and silkily pilose; pedicels about 1'5 cm. long, slender

reddish-brown very glabrous but occasionally provided
with a few floccose hairs. Calyx minute cupular fleshy
about 1"5 mm. long, cup very glabrous, 5-lobed

;
lobes semi-
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lunate or ovate truncate outside very glabrous maro-in

ciliate with white or red hairs sometimes simj^le sometimes
floecose. Corolla white suffused outside with rose, short

openl}^ campanulate about 35 em. long exceeding the

stamens and gynaeceum, o-gibbous at the base and retuse,
outside eglandular and without hairs, inside glabrous and
marked on the back by a large basal crimson blotch with
a few spots above it, 5-lobed

; lobes about l-i cm. long
and 2 cm. broad rounded emarginate and subcrenulate.

Stamens 10 unequal, the longer about 2*8 cm. long the
shorter about 1*4 cm. long; anthers red about 3-5 ram.

long; filaments slightly wider towards the base and from
the very base to the apex of the ovary densely pubescent.
Disk glabrous. Gynaeceum about 2-8 cm. long nearly
equalling the longer stamens; ovarj^ intensely brown or

blackening papillate conoid grooved about 5-5 mm. long, clad

with xery short somewhat adpressed white hairs
; style red

glabrous slightly expanding into the purple lobulate stigma.
W. Yunnan. Shweli-Salween divide. Alt. 9000-10,000 ft.

In mixed forests and thickets. Shrub of 9-16 ft. Flowers
white flushed exterior rose-lavender. G. Forrest. No.
11,918. June 1913.

This is, I think, one of the most charming species of the
Irroratum series. Its flowers are described as white flushed
rose-lavender on the outside. It is one of the three white-
flowered species of the Irroratum series, the others being
Rh. adenostemonum and Eh. irroratum—which are, how-
ever, very different plants, particularly in the development
of glands. Our species has delicate graceful branches with
narrow willow-like leaves, and the flower-trusses if not

large are composed of flowers with delicate pedicels and

beautifully shaped open campanulate corolla. It may
perhaps be regarded as not far removed from Rh. gym-
nanthum in the series, but has smaller leaves which are
not polished on upper surface, smaller flowers, a campanu-
late not funnel-shaped corolla, glabrous pedicels, pubescent
not sparingly puberulous filaments to the stamens and a

puberulous ovary. Its nearest ally is without doubt an
equally pretty species, Rh. tanastylum, Balf. f. et Ward,
from over the frontier in E. Upper Burma. This may be

spoken of as a crimson-flowered Rh. araiophyllum, for in
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vegetation, habit, and inflorescence the two plants are much
alike

;
but in the Burmese plants the pedicels are shorter,

the corolla tubular-campanulate and larger, the staminal

filaments are glabrous, as is the ovary, whilst the style is

ever so much longer than the stamens.

Not infrequently the leaf under-side retains its juvenile
indumentum on the midrib as a floccose tomentum.

Rhododendron ceraceum, Balf. f. et W. W. Sm.^

Shrub with medium thick branches. Branchlets a year
old as much as 4 mm. in diameter pale green covered

1 Rhododendron ceraceum, Balf. f. et W. W. Sm.—Frutex ramis haud
crassis. Ramiili annotini ad 4 mm. diam. pallide virides strati super-
ficialis albi ceracei desquamantis vestigiis plus minusve notati. Ala-
bastra et foHa juvenilia ignota. Folia petiolata ad 13 cm. longa ;

lamina
chartacea late lanceolata vel ovali-lanceolata vel sub-oblonga a medio

utrinque attenuata nunc oblanceolata ad 11-5 cm. longa ad 4 cm. lata

apice abrupte acuta subrostrata corneo-tuberculata margine plana vel

paullo recurvata cartilaginea obscure undulata (et pilorum juvenilium
pedibus minutissimis notata) basi obtu.sa supra olivacea subnitens

glaberrima fere epunctulata costa media erubescente sulcata venis

primariis utrinsecus circ. 16 vix conspicuis caeteroquin laevis vel obscure
reticulata (lamina iu vicinitate venarum primarum nunc erubescente)
subtus fulvo-viridis glaberrima costa media veuisque primariis erubes-
centibus elevatis venularum reti rubido vel fulvo nitens laevis ceri-

vernicosa epidermide epapillata ; petiolus crassus corrugatus circ. 1 "5 cm.

longus supra sulcatus cerae strato albo desquamante notatus. Flores in-

tlorescentiae cuj usque circ. 10 racemoso-umbellati rhachi circ. 1'5 cm.

longa pilis albis tioccosis adpressis dense tomentosa
;
bracteae fertiles

oblongae vel obovato-spathulatae ad 2'8 cm. longae ad 1 cm. latae mem-
branaceae flavido-brunneae ciliatae extus dense sericeae intus prope
apicem centro sericeae ; bracteolae delicatissimae filiformes adpresso-
pilosae circ. 1 cm. longae : pedicelli vix 1 cm. longi brunnei sparsira et

minute puberuli. Calyx cupularis minutus circ. 1-5 mm. longus extus

sparsim puberulus, lobis nunc deltoideis nunc late semi-lunatis nunc
rotundatis minutissime Hmbriatis. Corolla rosea(?) tubuloso-camjjanulata
circ. 3"7 cm. longa androecium et gynaeceiim superans extus intusque
glabra emaculata evariculata, lobis .5 subaequalibus circ. 1"5 cm. longis
circ. 2 cm. latis rotundatis emarginatis vel retusis plus minusve crenu-
latis. Stamina 10 inaequalia longiora circ. 3"3 cm. longa breviora circ.

2 cm. longa antheris atro-purpureis circ. 3'25 mm. longis in staminibus

longioribus circ. 2 mm. in brevioribus, filameutis complanatis basi vix
latioribus ibique minutissime puberulis eglandulosis. Discus pub<iscens.

Gynaeceum circ. 3'5 cm. longum stamina paullo superans corolla brevior ;

ovarium atro-purpureum leviter sulcatum angustum cylindricum circ. 6
mm. longum 2 mm. diam. sparsim puljerulum (saepe solum infra medium)
rarissime hie et illic glandula singula praeditum ; stylus glaber sub stig-
mate lobulato paullo clavatim expansus.

Species Rh. antJiosphaero, Diels aflfinis sed eglandulosa et foliis ceri-

vernicosis, raraidis petiolisque ceraceo-desqnamantibns, infiorescentiae

rhachi dense sericeo-floccoso-tomentosa, pedicello brevi haud 1 cm. longo
puberulo, calyce puberulo fimbriato, corolla minore intus glabra, disco
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with a surface stratum of white desquamating wax or its

vestiges. Foliage-leaf buds and juvenile leaves unknown.

Leaves petiolate as much as 13 cm. long ;
lamina chartaceous

broadly lanceolate or somewhat oblong or oval-lanceolate,

occasionally oblanceolate as much as 11 "5 cm. long and

4 cm. broad apex abruptly acute somewhat beaked ending
in a horny tubercle, margin flat or slightly recurved

cartilaginous obscurely undulate and minutely marked

by the bases of fallen juvenile hairs, base obtuse; upper
surface olivaceous somewhat glossy almost epunctulate

very glabrous, the often reddening midrib grooved, primary
veins about 16 pairs hardly conspicuous, elsewhere smooth

or obscurely reticulate (in older leaves a tendency to

reddening of surface about the primary veins) ;
under

surface tawn}^ green very glabrous with the often

reddening midrib and primary veins elevated the network

of the ultimate veins red or tawny, the whole surface

glossy smooth wax-varnished almost epunctulate with an

epapillate epidermis; petiole thick wrinkled about 1*5 cm.

long grooved above clad with a desquamating white stratum

of wax. Flowers of the inflorescence about 10, racemosely
umbellate the axis of inflorescence about 1"5 cm. long

densely tomentose with white floccose adpressed hairs
;

fertile bracts oblong or obovate-spathulate as much as

28 cm. long and 1 cm. broad membranaceous yellow-brown
ciliate, outside densely silky, inside near apex in the

middle silky ;
bracteoles most delicately filiform adpressed-

pilose about 1 cm. long; pedicels scarcely 1 cm. long
brown sparsely and minutely puberulous. Calyx cupular
minute about 1".5 mm. long outside sparsely puberulous;
lobes deltoid sometimes broadly semi-lunate sometimes

rounded most minutely fimbriate. Corolla rose-coloured (?)

tubular-cainpanulate about 3'7 cm. long exceeding the

stamens and gynaeceum outside and inside glabrous with-

out blotch or spots, 5-lobed
;

lobes nearly equal about

1"5 cm. long and 2 cm. broad rounded emarginate or retuse

more or less crenulate. Stamens 10 unequal, longer about

3'3 era. long shorter about 2 cm. long ;
anthers dark purple

puhescenle, ovario piiljerulo valde diversa ; a Rh. lukiaiigenst, Francli.

t'oliis brevioribus et latioribiis apice band rostratis laete nitentibus,

pedicellis cum calyce sLaniiiiu;ii(|ne iilanientis ovarioque puberulis,
corollae minoris lobis snbaequalibiis postice niaculatis recedens.
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about 3"25 mm. long in longer stamens about 2 mm. in

shorter; filaments flattened at the base scarcely widened

and there most minutely puberulous eglandular. Disk

pubescent. Gynaeceum about 3'5 cm. long slightly ex-

ceeding the stamens but not the corolla
; ovary black-

purple slightly grooved narrow cylindric about 6 mm.

long by 2 mm. in diameter and most sparingly puberu-
lous (often below the middle only) very rarely bearing
here and there a single gland ; style glabrous slightly

shorter than corolla and slightly clavately expanded under

the lobulate stigma.
W.N.W. Yunnan. Tseku. Monbeig. No. 166. Herb.

Edin. 1907.
<^ A remarkable species, which we know only in specimens

collected by Pere Monbeig, and of which the precise

locality is not recorded. The specimens were received at

Edinburgh in 1907 when Pere Monbeig was residing at

Tseku, and Mr. Forrest, to whose kind intervention we

are indebted for them, tells me that Pere Monbeig's
collections at that time were made mainly to the N.W.

of Tseku, and this plant may therefore come from across

the Tibeto-Yunnan frontier. I hope Mr. Forrest may find

during his next exploration and send home material to

enable us to study more fully the structure and develop-

ment of the protective coating of shoot and leaf. This

. covering is interesting. In the dried specimens the one-

year-old stem and the petioles are more or less white with

irresfular flakes of wax which have cracked ofl" the surface

as shrivelling has proceeded. The older stems and petioles

gradually lose all trace of these flakes. The lamina on

the under side is glossy and covered with a uniform wax-

stratum. Apparently this peels off in places and by so

doing bares the coloured reticulation of the veinlets that

in other places from which it has not separated is less

conspicuous. The upper surface is much less glossy, and

to what degree it is wax-coated I am unable to say on

the evidence I have. The whole feature requires for

complete understanding living material for dissection. In

Rh. lukiangense, which is the nearest ally to RJt. ceracewm

and very like it in many ways, there is the same coating of

wax, but in our specimens the coating seems to remain longer
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on the surface, yet the effect somehow is of a less sliinino-

surface. Otherwise Rh. lukiangense can be diagnosed from

Rh. ceraceum by the unequal corolla-lobes, the spotted

corolla, the glabrous pedicels, calyx, stamens, and ovary.
The very glossy surface of the under-leaf in RJt. ceraceum

distinguishes it at sight from other species which it resembles

in many ways and with which it is allied. The distinctive

association of marks of RJt. ceraceum in the series is—the

wax-coating, no glands, floccose-tomentose rhachis of in-

florescence, puberulous pedicels and calyx, 5-lobed corolla

glabrous outside and inside, puberulous ovary.

Rkododeiulron erithnum, Balf. f. et W. VV. Sm.^

Shrub reaching about 6 m. in height with thick glabrous
branches. Foliage-leaf buds unknown. Leaves shortly

' Rhododendron eritimum, Balf. f. et W. \Y. Sm.—Frutex ad 6 m. altus

raiuis crassis glabris. Alabastra et folia juvenilia ignota. Folia breviter

petiolata ad 18 cm. longa ;
lamina subrigida subcrasse coriacea auguste

oblonga ad 1 7 cm. longa ad 4'5 cm. lata apice obtu.sa subro-strata mucronata

margine subrevoluta cartilaginea obscure undulata hand asperata basi

auguste cuiieata utrinque glaberrima supra olivacea costa media sidcata

leviter erubescente venis primariis utrinsecus ad 18 paullo sulcati-s

caeteroquin miuutissime ]japillata subtus glauca costa media elevata

venis primariis erubescentibus et venularum reti iminersis caeteroquin
laevis obscure aurantiaco-punctulata pai)illis globo.sis epidermicis minute
induta

; petiolus vix 1 cm. longus crassas giaber. Flores circ. 15 in

inflorescentiam racemoso-umV>ellat.am dispositi rhaclii circ. 1"2 cm. longa
sparsim (sed in axillis bractearum dense) kermesino-floccosa

;
bracteae

fertiles membranaceae spadiceo-brunneae circ. 2'5 cm. longae circ. 9 mm.
latae extus dense albido- et rufo-sericeae intus superne plus miuusve

adpresso-pubescentes ;
bracteolae anguste ligulatae 1 cm. longae fere

1 mm. latae pedicellos superantes dense pilo.sae ; pedicelli circ. 8 mm.
longi subcrassi floccis paucis conspersi glabrescentes. Calyx ujinutus
circ. 2 mm. longus cupularis glaberrimus, lobis ovatis vel rotundatis vel

deltoideis margine subtimbriatis. Corolla lurido-rosea late tubuloso-

campanulaia ad 4 cm. longa extus intusque glabra varo notata sed

emaculata 7 lobata, lobis rotundatis baud magnis circ. 1'3 cm. longis circ.

1'6 cm. latis emarginatis subcrenulatis. Stamina 14 inaequalia longiora
circ. 3"3 cm. longa breviora circ. 2 cm. antheris atro-purpureis circ.

3 mm. longis, filamentis vix deorsum latioribus glaberrimis. Discus

glaberrimus. Gynaeceum circ. 3*5 cm. longum corolla paullo brevius
stamina paullo superans ;

ovarium cylindricum angustum paullo sulcatum

atro-purpureum glaberrimum circ. 5 mm. longum ; stylus giaber gracilis
in stigma lobulatum hand discoideum paiillo ampliatus.

Species Rh. anthosphaero, Diels affinis sed foliis anguste oblongis, petiolo

glabro, pedicellis brevioribus baud 1 cm. longis eglandidosis, calj^ce

glaberrimo, corolla 7-lobata intus glabra, staminum 14 filamentis glabris,
*

ovario glaberrimo recognoscenda ;
in forma foliorum Bh. aga.<to, Balf. f.

et "SV. W. Sni. similis sed ilia species pedicellos et calyces et ovaria et

stylos glandulosos, pedicellos 1 cm. longos, coroUae tubum intus puber-
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petiolate as much as 18 cm. long ;
lamina somewhat rigid

and thick coriaceous narrowly oblong as much as 17 cm.

long 4'5 cm. broad, apex obtuse somewhat rostrate mucro-

nate, margin somewhat revolute cartilaginous obscurely
undulate not roughened, base narrow cuneate

;
both surfaces

very glabrous and mat
; upper surface olivaceous with a

grooved midrib slightly reddening, the primary veins about

18 pairs slightly grooved, the rest of the surface most

minutely papillate ;
under surface glaucous, the midrib

raised, the primary veins reddening and like the ultimate

reticulation of the veinlets not prominent, the rest of the

surface smooth obscurely orange-punctulate, the epidermis
marked by minute globose papillae ; petiole scarcely 1 cm.

Ions: thick o-labrous. Flowers about 15 in a racemose-

umbel with an axis about 12 cm. long sparingly but in the

axils of the bracts densely rufously floccose
;
fertile bracts

membranaceous chestnut-brown about 2*5 cm. long and

9 mm. broad, outside densely sericeous with white and

rufous hairs, inside in the upper part more or less adpressedly

pubescent; bracteoles narrowly ligulate about 1 cm. long
and almost 1 mm. broad exceeding the pedicel densely

pilose ; pedicel about 8 mm. long somewhat thick sprinkled

with floccose hairs and glabrescent. Calyx minute about

2 mm. long cupular very glabrous, lobes ovate or rounded

or deltoid with a subfimbriate margin. Corolla dark

crimson widely tubular-campanulate as much as 4 cm.

long, outside and inside glabrous, marked by a blotch but

without any spots, 7-lobed; lobes rounded not large about

l^S cm. long by 16 mm. broad emarginate subcrenulate.

Stamens 14 unequal, longer about 3-3 cm. long, shorter

about 2 cm. long ;
anthers dark purple about 3 mm. long ;

filaments scarcely widening to the base and quite glabrous.

Disk quite glabrous. Gynaeceum about 3*5 cm. long

slightly exceeding the stamens and shorter than corolla;

ovary cylindric narrow slightly grooved dark purple quite

glabrous about 5 mm. long ; style glabrous slender slightly

expanding into a lobulate not discoid stigma.

ulum, staniinum 10-12 filamenta basi pubescentia, discnra floccosum,

stigma discoideum possedit ;
Rh. hylothrejytiim, Balf. f. et W. W. Sni.

foliis lanceolatis, petiolis glandulosis, pedicellis ultra 1 cm. longis gland-

ulosis, calyce puberulo, corolla intus staminumque filamentis puberulis,
disco puberulo distinguitur.
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E.N.W. Yunnan :
—Mountains of the Chungtien plateau.

Alt. 9000 ft. In open thickets. Shrub of 20 ft. Flowers

deep plum-crimson, in bud black-crimson. G. Forrest.

No. 12,416. March 1914.

A very tine species. By its oblong leaves this species,
which belongs to the Irroratum series, is easily picked out

amongst its allies. Rh. agastum is the only other one of

the series with like leaf -form. The character which

impresses one particularly in this species is its glabrous-
ness—calyx, corolla, stamens, ovary, and stjde all are

glabrous, and as these are either glandular or puberulous
in Rh. agastum the differentiation of the two is easily
made. The punctulations on the leaves are not very con-

spicuous. Rh. eritimum is a plant of the Chuno-tien

plateau and is only known from there. Rh. irroratum
extends into the plateau in a remarkably robust form,
and these two species have the most northerly distribu-

tion of the Irroratum series. Like Rh. irroratum, our

species has somcAvhat glaucous foliage, but the leaf-form
of Rh. eritimum is very different from the pointed lanceo-

late or oblanceolate type in Rh. irroratum, and then its

large truss of red flowers with 7-lobed corolla and 14
stamens amongst other characters distinguish it.

Rhododendron gymnanthum, Diels in Notes R.B.G. Edin.,

v(1912), 211.1

Shrub with slender branches. Branches a year old about
3 mm. in diameter glabrescent and shining but still showing

' The following is the description given by Diels :
—

Rh. gymncmthum, Diels.—Frutex 0-9-2 m. altus. Folia persistentia ;

supeiiorum petiohis ca. 1 cm. longus, lamina papyracea, glabra, oblance-
olata, basim versus sensini anguslata, apice acuta, 10-12 cm.' longa,
2-5-3 cm. lata. Racemus brevis terminalis, peduuculi glabri, sepala
breyia ca. 1 mm. longa, corolla int'undibuliformi-campanulata, rosea,
biisi purpurea, superius purpureo-punctata vel striolata, 3-5-4 cm. longa,
ore 2-5-3 cm. lata

;
limhi lobi rotundati, 1-5-2 cm. diamet. Stamina 10,

iilamenta basi paulo latiora, glabra, 2-3 cm. longa. Ovarium 0-5-0-6 cm.
longum, conicmu, glabrum, stylus ca. 3 cm. longus.
W.N.W. Yunnan :—Mekong-SaIween divide, N.W. of Tseku. Alt.

13,000 ft. Lat. 28° 12' N. Open rocky situations. Slirub of 3-6 ft.

Flowers rose with crimson marking.^.
Similar to Rh. lukiamjense, Franch. (Tseku, Soulie, No. 1000) but

difft^ring by shorter and narrower leaves, larger flowers, and the pedicels
not being tnmentose. [What Diels refers to liere is the axis of inflores-

cence, not the pedicels.]
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more or less tufts and vestiges ot* floccose greasy hairs

with which we must assume the stem is at first clad. No
foliage buds or younger twigs have been seen. Leaves

petiolate as much as 19 cm. long; lamina coriaceous lance-

olate or oblanceolate slightly oblique as much as 17 cm.

long and 3"5 cm. broad somewhat shortly acuminate, midrib

at the tip swollen into a small horny tubercle, margin

cartilaginous obscurely undulate and marked by the scars

of fallen relatively broad-based hairs, base cuneate or

obtuse
; upper surface glaucous-green glossy, wax surface-

coating sometimes becoming mat, midrib sulcate slightl}'^

reddening and lined more or less by withered remains of

floccose greasy hairs, primary veins about 18 pairs slightly
visible and sometimes vestigially floccose elsewhere the

surface glabrous faintly punctulate by orange-coloured
bases of fallen hairs; under surface olive-bufl'-coloured

also somewhat glossy, the midrib raised pinkish and

glabrous, thfe primary veins also slightly raised, the ulti-

mate reticulation showing slightly raised in the dried leaf

tending to become purple glabrous and showing minute

punctulations from the red or orange bases of fallen hairs
;

petiole as much as 2 cm. long, not very thick slightly
erubescent and glabrescent but more or less clad with

withered whitish-grey or reddish remains of floccose

greasy hairs and marked by the bases of fallen ones.

Inflorescence racemose-umbellate about 8 flowers in the

truss, the rhachis slender about 2 cm. long glabrescent
but with a few remains of floccose greasy hairs and

persistent groups of them in axils of outer sterile bracts ;

bracts and bracteoles unknown
; pedicels stout oblique at

top, dark brown floccose glabrescent about 1 cm. long.

Calyx small about 2*5 mm. long cupular, cup glabrous
with 5 somewhat triangular thinnish lobes which are

fringed and erose the divisions often gland-tipped. Corolla

rose-coloured with a basal posterior blotch and crimson-

spotted above funnel-campanulate about 4 cm. long, ex-

ceeding in length androecium and gynaeceum, glabrous
both outside and inside, 5-lobed, the lobes rounded retuse

and somewhat crenulate about 2 cm. long and broad.

Stamens 10 unequal, longer ones about 3"4 cm. long, shorter

ones about 1'4 cm. long ;
anthers dark purple about 2*75 mm.
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long ; filaments hardl}^ widened at base and above the base

provided with a few short hairs they are not glabrous.

Disk glabrous. Gynaeceum about 4 cm. long exceeding

stamens; ovary cj^lindric about 7 mm. long very narrow

about 1"75 mm. in diameter grooved shining brown-black

sometimes papillate, glabrous; style glabrous hardly ex-

panding beneath the lobulate small stigma.
W.N.W. Yunnan :—X.W. of Tseku. Mekong-Salween

divide. Alt. 13,000 ft. Lat. 28° 12' N. Open rocky
situations. Shrub of 3-6 ft. Flowers rose with crimson

markings. G. Forrest. No. 5071. Aug. 1904.

W.N.W. Yunnan:—Tseku. Monbeig'. No. 4. Herb. Kew.
In Herb. Kew there is a good sheet of this under " No. 4

Monbeig," collected at Tseku. Our material at Edinburgh
from Forrest, though scanty,

—
only a twig with five leavesand

four flowers—is that upon which Diels founded his species-

Through the kindness of the Director of Kew I have had

for examination Monbeig's specimen No. 4, and I am able

to say that Forrest's specimen is part of the same collecting.

In Forrest's early collections are specimens of several

different species from Tseku which were of the same

collecting as Pere Monbeig's, and this is one of them.

Hemsley and Wilson^ referred Monbeig's No. 4 to Bh.

irroratiiin, Franch. Later, Relider and Wilson ^
correctly

placed it in Rh. gymnantlium. Like most of the Irroratum

series this species appears at sight to be quite glabrous,
but the evidence of an early floccose condition of axes and

leaf are present and the vestiges vary in the degree of their

prominence. Except for the glands which tip some of the

fringe lobes of the calyx, I have not seen glands upon this

plant in its mature state. I have described the disk as

glabrous, but in one flower I saw traces of a few very
fine short hairs.

I may add a word about the leaf surfaces. The upper is

typically glossy from its layer of wax. It is easy to dis-

solve this in benzol and to remove it, leaving an opaque
mat surface. In some of the dried leaves the upper surface

is mat—pale and glaucous or olive-green. This seems to

be due to a loosening of the wax layer. The under surface

1 In Kew Bulletin (1910), 113.
^ Plantae Wilsonianae, i (1913), 539.
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is also but less prominently wax-coated. These wax-coat-

ings in the series require further investigation. As I

have pointed out on a preceding page, they are developed
in varying degree in several species, being particularly
evident in Rh. ceraceuin where the under surface is par-

ticularly glossy the upper surface less so, and in all the

immediate allies of Rh. gymnanthum the under surface

has a somewhat shining look from the presence of wax.

Along with Rli. araiophyllum, Rh. mengtszense, Rh.

spanotrichum, and Rh. tanastylum, the species belongs to

that set within the Irroratum series which shows narrow

lanceolate or oblanceolate leaves and 5-lobed corolla, glabrous
inside and out. Rh. araiophyllum is a white-flowered plant
with open campanulate corolla and puberulous ovary. Rh.

inengtsz6nse is a gland-setose plant and readily differentiated

by the character. Rh. spanotrichum has shorter leaves not

glossy above, much more definitely oblanceolate, and its

corolla is not funnel-campanulate and its staminal filaments

are glabrous. Rh. tanastylurn has also much shorter leaves

but glossy above, and the corolla is tubular-campanulate,
the stamens glabrous. Diels mentions and Rehder and

Wilson also refer to a likeness of Rli. gymnanthum to

Rh. lukiangense, but the species are very different (see

under Rh. lukiaiigense, p. 203).

Rhododendron hyloihreptunn, Balf . f. et W. W. Sm.^

Tree about 9 m. high with thickish branches. Young
branches about 3 mm. in diameter densely floccose with

^ Rhododendron hylothreptum, Balf. f. et W. W. Sm.—Arbor ad 9 in.

alta ramis subcrassis. Eamuli hornotini circ. 3 mm. diam. dense
floccosi (pilorum ramis brevibus) et clavato-glandulosi glandnlis rufis vel

aurantiacis, seniores earum vestigiis vestiti. Alabastj'oriim elongato-
ovoideorum subviscidorum perulae exteriores late ovatae vel subrotun-
datae crnstaceo-coriaceae brunneae circ. 6 mm. longae ecarinatae hand
mucronulatae extus plus minusve rufo-glandnlosae intus pilis sebaceis

indntae obscure ciliatae, interiores membranaceae spathulatae circ. 3 cm.

longae circ. 7 mm. latae spadiceo-brunneae extus puberulae glandulisque
vestitae intus plus minusve puberulae apicem versus sericeae vertice

acutatae sebaceo-ciliatae
;
folia juvenilia revoluta supra pilis tloccosis

longe ramosis et glandulis clavatis paucis dense induta subtus glandulis
clavatis et pilis paucioribus breviter ramosis vestita, margine pilis pede
lato praedita ; petiolus juvenilis dense clavato-glandulosus et pilis lioccosis

obtectus. Folia petiolata ad 13 cm. longa ;
lamina chartacea lanceolata

nunc oblanceolata ad extremitates attenuata ad 11*5 cm. longa ad 3'5 cm.
lata apice acuta corneo-tuberculata margine plana cartilaginea obscure
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branched short hairs and also clavately glandular with red

or orancre inlands ; older branches marked with the remains

of these. Scale-leaves on the outside of the elongated
ovoid somewhat viscid buds broadly ovate or somewhat
rounded crustaceously coriaceous brown about 6 mm. long
without a dorsal keel and not mucronate, more or less

rufously glandular on the back, on the inner surface lined

b\^ greasy hairs, obscurely ciliate
;

inner scale-leaves

membranaceous spathulate about 3 cm. long 7 mm. broad

chestnut-brown puberulous on the back and clad wnth

glands, more or less puberulous within and towards the

apex sericeous, the acutish summit being ciliate with

greasy hairs; juvenile leaves revolute upper surface densely
clad with many-branched floccose hairs and a few clavate

glands, under side covered with clavate glands and a smaller

number of shortly branched hairs, margin girt by broad-

iimlulata et pedilms piloiuin juvenilium delapsonim minute subasperata
basi obtuse vel plus niiuusve late cuneata supra olivacea opuca costa media
sulcata sulco glaudulis pnucis rubris et pilis lamosis marcidis notato venis

primariisutriusecus circ. 14 paullo sukalis caeteroquin plana glaberrima
floccorum juvenilium vestigiorum inopia notata subtus fulva nunc sub-
nitenscosta media elevatalevitererubescente minute puberula et glandulis
rubris paucis vel eaiuni vestigiis conspersa venis primariis etiam elevatis

caeteroquin subpuberula et glandularum juvenilium pedibus minute

punctulata epidermide globoso-papillata ; petiolus ad 1-5 cm. longus
crassus supra sulcatus glandulis pilisque et earum vestigiis plus minusve
obtectus saepe glabrescens. Flores circ. 12 in intlorescetitiam racemoso-
urabellatam dispositi rhachi ad 1'7 cm. longa pilis Hoccosis multo ramosis
sebaceis rubris plus minusve dense vestita

; bracteae deciduae fertiles

obovato-oblongae membranaceae extus dense sericeae et glandulosae intus
sericeae

;
bracteolae lineares circ. 9 mm. longae rufae adpresso-pilosae ;

pedicelli ad 1"5 cm. longi validi glandulis clavatis et pilis sebaceis rufis

rtoccosis conspersi. Calyx cupularis cupula dense glandulosa circ. 2 mm.
longus carnosulus, lobis deltoideis vel trian^ularibus extus plus minusve

puberulis margine eglandulosis rarissime glandulis paucis notatis.

Corolla late tubuloso-campanulata circ. 4'5 cm. longa genitalia superans
basi 7-gibbosa retusa extus glabra intus puberula postice variculata et

maculata 7-lobata, lobis circ. 1"7 cm. longis circ. 2 cm. latis roLundatis

emarginatis subcrenulatis. Stamina 14 inaequalia longiora circ. 3 cm.

longa l>reviora circ. 2 cm. longa, antlieris atro-puipureis circ. 2'5 mm.
longis, filamentisroseisa basi inia saepe ad medium copiosepubescenti bus.

Discus minutissime puberulus. Gynaeceum circ.3"5 cm. Ionium; ovarium
6 mm. longum conoideum nigrescens sulcatum glabrum sed rarissime

glandulis singulis paucissimis nunc iloccis sebaceis plus minusve con-

spersum ; stylus Ldaber stamina superans in stigma lobulatum baud
discoideum paullo clavatim ampliatu.s.

Specii-s Rh. anthos])haero^ Diels similis sed calycis cupula glandulosa
lobis que puberulis, corolla 7-lobata, staminibus 14, filamentis ad medium
copiose pubescentibus, disco minutissime puberulo, ovario glabro bene
distincta.
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based hairs ; juvenile petiole densely elavate-glandular and

floccose. Leaves petiolate as much as 13 cm. long ;
lamina

chartaceous lanceolate occasionally oblanceolate narrowed

at the extremities as much as 11 5 cm. long 3-5 cm. broad,

acute at the apex and crowned by a horny tubercle,

margin flat cartilaginous obscurely undulate and minutely

roughened by the bases of fallen juvenile hairs, obtuse

or more or less broad cuneate at the base ; upper surface

olivaceous mat with a grooved midrib the groove contain-

ing a few red glands and the withered remains of branched

hairs, primary veins about 14 pairs slightly grooved, other-

wise the surface is flat very glabrous wanting apparently

conspicuous vestiges of juvenile flocks
;
under surface tawny

sometimes somewhat glossy midrib elevated erubescent

minutely puberulous and sprinked with scattered red

glands or their vestiges, primary veins also raised, else-

where the surface is somewhat puberulous and minutely

punctulate, epidermis globosely papillate ; petiole as much

as 1*5 cm. long thick grooved above and covered with

glands and hairs or their vestiges often glabrescent.

Flowers about 12 arranged in a racemose-umbel with a

rhachis 1'7 cm. long, the axis more or less densely covered

with floccose much-branched greasy red hairs; bracts

deciduous fertile ones obovate-oblong or oblong membranous,

outside densely sericeous and glandular, inside sericeous
;

bracteoles linear about 9 mm. long rufous with adpressed

hairs; pedicels about 1-5 cm. long stout sprinkled with

clavate glands and greasy rufous floccose hairs. Calyx

cupular, cup about 2 mm. long densely glandular fleshy

with deltoid or triangular ;
lobes more or less puberulous

outside, margin eglandular rarely with one or two glands.

Corolla broadly tubular-campanulate about 4-5 cm. long

exceeding the androecium and gynaeceum, 7-gibbous and

retuse at the base, glabrous outside puberulous inside with

a blotch and spots on the back, 7-lobed ;
lobes about 1'7

cm. long and 2 cm. broad rounded emarginate subcrenulate.

Stamens 14 unequal, the longer about 3 cm. long, shorter

2 cm.
;
anthers dark purple 2*5 mm. long ;

filaments rose-

coloured abundantly pubescent from the very base often to

the middle. Disk most minutely puberulous. Gynaeceum
about 35 cm. long; ovary 6 mm, long conoid blackening
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grooved glabrous very rarely with a few solitary single

glands occasionally sprinkled with floccose greasy hairs :

style glabrous longer than the stamens slightly expanding
into a slightly clavate apex under the lobulate not discoid

stigma.
E.N.W. Yunnan :

—Summit of the Sungkwei pass. Alt.

11,000-12,000 ft. Open situations. Shrub of 10-15 ft.

Flowers deep magenta-rose with darker markings. G.
Forrest. No. 5845. May 1910; in rhododendron forests.

Tree of 20-30 ft. G. Forrest. No. 5848. May 1910.
A species which recalls Rh. anthosphaerum, Diels, and it

comes from the same area—the Sungkwei Pass—but it is

quite distinct.

Like RIl. anthosphaeruvi it has broadly lanceolate leaves

darkly olivaceous on the upper surface, punctulate below,
and there the midrib sometimes shows a few glands. The
petioles are usually shorter than in Rh. anthosphaerum.
Here the corolla is 7-lobed and the stamens correlatively
14. This has not been seen in Rh. anthosphaerum, where
5-6 petaline lobes and 10-12 stamens in the flower are met
with. Whether or no this is a critical difference future
observation must determine. It is in the material we
possess definitely diagnostic. Other characters distin-

guishing RIl. liijlothreptum from Rh. anthospliaerum are
the puberulous calycine lobes, the filaments of the stamens

copiously puberulous to the middle or beyond not merely
finely puberulous at the base, the typically glabrous ovary.
The species is in cultivation under No. 5848, and we have

at Edinburgh several plantlets. All of these do not show
the characters we expect in Rh. hylothreptiim,h\xt they are
too young as yet to offer sound evidence in reply to the

question
—What are they ? The dried specimens show the

plant as most floriferous, and, coming as it does from a hioh
altitude in the north-west of Yunnan, we may expect it to
be thoroughly hardy. The flower colour does not, however,
appear to be of depth and intensity sufficient to give it a

prominent claim for favour in gardens in competition with

species of the Sanguineum series or the Thomsoni series.

In addition to the Nos. 5845 and 5848 cited above, we
have another plant from Forrest, with the label :—

" E.N.W. Yunnan :—Near the summit of the Sungkwei
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pass. Alt. 10,000 ft. Lat. 26° 12' N. In rhododendron

forest. Tree of 20-30 ft. Flowers crimson-rose with deep
crimson markings. G. Forrest. No. 5852. May 1910."

This is our species, but it shows the ovary clad more or

less with solitary or floccose hairs. In this there is an

approach to Rh. anthosphaeruin.

Rhododendron irroratum, Franch. in Bull. Soc. Bot. France,

xxxiv (1887), 280;^ Hemsl. in Journ. Linn. Soc, xxvi

(1889), 26; Bot. Mag. (1894), t. 7361.

Shrub reaching as much as 9 meters in height. New
shoots of the year about 3 mm. in diameter rufo-tomentose

densely clad with shortly-stalked clavate rufous glands
which soon fall

;
branches a year old tawny and with

blackened gland-vestiges, ultimately a dirty grey and

decorticating. Foliage buds sticky oblong covered outside

with dark-brown crustaceo-coriaceous scale-leaves semi-

lunate or rotundate cucullate without a keel slightly ciliate

at tip with greasy short hairs, glabrous inside, glandular
and puberulous on back

;
intermediate scale-leaves oblong

obovate; inner ones membranous as much as 3'8 cm. long

yellowish ligulate-spathulate acute, outside and inside clad

with clavate rufous shortly-stalked glands with at the

tip a group of floccose greasy hairs
; young leaves revolute

in ptyxis, upper surface densely covered with an indu-

mentum of floccose hairs having a broad foot and long
or short thick stalk giving ofl' more or less greasy branches,

margin fringed with like flocks and with stalked clavate

^ Franchefs description rims :
—

Rhododendron irroratum, Franch.—Frutex circiter 6-pedalis, ramis et

ramulis glabris ;
folia usque 5 poll, louga, nunc minora, breviter (7-10

mill.) petiolata, e basi attenuata lanceolata, apice acuta, mucronata, glauca,

rigida, glaberrima, nervis secundariis usque 12-15 subtus prominulis ;

Acres ad authesin glomerati, mox laxi, albi, intuspunctis fuscis confertis

irrorati, pedunculis 10-12 mill, longis glandulis tenuibus adspersis ;

calyx inter minimos, extus dense glandulosus, lobis obsoletis rotundatis
;

corolla extus glabra, intus in parte inferiore puberula, baud magna (vix
ultra pollicaris), aperte campanulata, lobis 5 rotundatis

;
stamina 10,

inclusa, filamentis inferne brevissime ciliatis
; ovarium glandulis minutis

fuscis dense obtectum
; stylus gracilis stamina superans, ad apicem usque

glandulosus.
Yunnan, in silvis ad Pee-tsao-lo, supra Mo-so-yn, prope Lankong, alt.

2500 m., 11. 9 April (Delav. n. 2352).
Tres jolie espfece, remarquable par sa teinte glauque et par ses fleurs

blanches abondamment mouchetees de brun.
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red glands which may be numerous
;
under surface more

sparingly beset with shorter cauliflower glands or solitary

o-reasy hairs
; petiole densely glandular. Leaves petiolate

as much as 14'o cm. long usually less
;
lamina rigid thick

coriaceous usually narrowed to both ends lanceolate or

oblanceolate as much as 12 "5 cm. long and 3 cm. broad,

somewhat acute at the tip with a horny tubercle, margin

broadly cartilaginous slightly revolute the edge roughened
or notched owing to projecting reddish feet of fallen

juvenile hairs, base obtuse or slightly rounded; upper
surface paLe glaucous green, midrib deeply grooved,

primary veins about 16 pairs pinnately spreading at a

wide angle
'

slightly grooved, whole surface glabrescent

with vestiges of the juvenile hairs; under surface palei-

usually fawn-colour, midrib and primary veins elevated

straw-coloured, whole surface minutely punctulate by red

bases of fallen juvenile cauliflower glands or greasy hairs ;

petiole as much as 2 cm. long usually less, grooved above,

thick somewhat fleshy slightly reddened, more or less

glandular or marked by vestiges of fallen stalked rufous

glands or hairs. Inflorescence shortly racemose umbellate

many flowered (over 15), rhachis up to 3 cm. long (often

shorter) rufously glandular ;
bracts outer sterile tawny

rounded sometimes apiculate, margin ciliate, clad like outer

perulae of foliage buds, inner fertile oblong-spathulate

subtruncate submembranaceous about 35 cm. long 1 cm.

broad, densely sericeous, outside with single white hairs

towards apex mixed with glands and floccose greasy hairs,

inside glabrous except at apex where is a tuft of white

crumpled hairs; bracteoles flliform slightly wider at in-

sertion silkily pilose about 1'8 cm. long or shorter, longer
than pedicel ; pedicel pale yellow-green about 1*3 cm. long
stout glandular with clavate crimson glands. Calyx minute

about 2 mm. long cupular densely glandular outside with

5-rounded semi-lunate or ovate or broadly triangular lobes,

gland-fringed always epilose. Corolla white or pale yellow
or greenish- white with more or fewer crimson spots (there

may be many on all the petals) sometimes only a few

on the posterior petal and without a blotch posteriorly

somewhat fleshy variable in size from 3 to 5'5 cm. long,

always longer than stamens and gynaeceum, tubular-
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campanulate, 5-lobed, at base 5-gibbous and retuse, outside

more or less glandular with short-stalked clavate crimson

glands specially on mid-veins of the lobes, inside densely

puberulous ;
lobes rounded emarginate slightly crenulate,

in smaller flowers 1'7 cm. long by 22 cm. broad, in larger

flowers 2 cm. long by 3 cm. broad. Stamens 10 unequal,
in smaller flowers longer ones 3 cm. long, shorter 2'3 cm.

long, in larger flowers longer 4*5 cm. long, shorter

3'5 cm. long; anthers about 3'-5 mm. long dark brown;
filaments eglandular slightly wider at base and there

finely puberulous from the very base to about top of ovary.
Disk most glabrous. Gynaeceum in smaller flowers about

3'3 cm. long, in larger 4*5 cm.
; ovary blackening conoid

grooved about 5 mm. long and 2-5 mm, in diam. densely

clavate-glandular sometimes with a few solitary hairs or

flocks of greasy hairs at very base
; style red-glandular

throughout not expanding below the lobulate stigma but

forming a narrow ring.

Specimens I have seen are :
—

E.N.W. Yunnan :

—In woods at Peetsaolo above Mosoyn,
near Langkiung. Alt. 2500 m. In flower, 9th April.

Delavay No. 2352.

E.N.W. Yunnan :
—Ascent of the Sungkwei pass from the

Langkiung valley. Alt. 9000-10,000 ft. Lat. 26° 30' N.

Shady pine and rhododendron forest. Erect shrub of

10-15 ft. Corolla yellowish-white, with a few markings
of a greenish-yellow, thick and fleshy. G. Forrest.

No. 2043. April 1906.

E.NIW. Yunnan :
—Near the summit of the Sungkwei

pass ascending from the Langkiung valley. Alt. 11,000 ft.

Lat. 26° 30' N. Open situations. Spreading shrub of

10-15 ft. Corolla greenish-white, profusely marked small

dark crimson spots. G. Forrest. No. 2058. April 1906.

Mid. W. Yunnan :
—Eastern flank of the Tali Range. Alt.

11,000-12,000 ft. Lat. 25° 40' N. Open rocky situations.

Shrub of 8-12 ft. Flowers white with a few crimson

markings. G. Forrest. No. 4146. July 1906.

E.N.W. Yunnan:—Summit of the Sungkwei pass. Alt.

11,000-12,000 ft. Lat. 26° 12' N. In rhododendron forest.

Shrub or tree of 15-30 ft. Flowers pale yellow with

crimson markings. G. Forrest. No. 5851. May 1910.
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E.X.W. Yunnan :

— Langkiung-Hoking divide. Alt.

10,000-11,000 ft. Lat. 26" 25' N. In rhododendron

thickets. Shrub of 10-30 ft. Flowers pale yellow, spotted
crimson. G. Forrest. No. 10,023. May 1913.

E.N.W. Yunnan :
—Langkiung-Hoking divide. Alt. 9000-

10,500 ft. Lat. 26° 25' N. In rhododendron thickets.

Shrub of 20 ft. Flowers white, with a few rose markings
flushed rose exterior. G. Forrest. No. 10,032. May 1913.

E.N.W. Yunnan :

—Mountains of the Chungtien plateau.
Alt. 9000-10,000 ft. Lat. 27° 30' N. In open thickets.

Shrub of 20 ft. Flowers yellowish, white margined rose

with deep crimson markings. G. Forrest. No. 12,410.

April 1914.

The above record shows that the species has a compara-

tively large area of distribution in Yunnan. Beginning
in the south on the eastern flank of the Tali Range it

occurs near Langkiung, the earliest known locality, and

apparently is common about that region having been found

on the Langkiung-Hokino- divide, and in the Suncrkwei

pass leading out of the Langkiung valley ;
much farther

north it appears on the Chungtien plateau. It is a

wonderfully constant type over its area. Some degree
of variation it exhibits. In size of leaf, for instance

;
also

in size of flower—and this is the most noteworthy.
- In

Delavay's Langkiung specimen the corolla is, as Franchet

says, not large
—it does not reach 3"7 cm.—but in some of

Forrest's specimens from the Langkiung-Hoking divide

(No. 10,032 in particular) the corolla is at least 5*5 cm.

long and all the other flower-parts have correlative size-

modification. Franchet says nothing of a character of

some import diagnostically
—the presence of crimson glands

on the outside of the corolla. These occur on Delavay's

plant (No. 2352), which, through the kindness of M. Lecomte
of the Paris Herbarium, I have been enabled to examine.
In Forrest's specimens they are prominent, particularly
on the mid-veins of the petals, but sometimes a vein may
show none.

The species is one of the most easily recognised of all

rhododendrons. The rigid more or less lanceolate glaucous

apparent!}^ quite glabrous leaves are characteristic; their

somewhat fawn-coloured under -leaf surface is always
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minutely punctulate and the cartilaginous undulate margin
is more or less notched and conspicuously punctulate.
The upper surface, which in the young leaf is much more

densely coated with hairs than is the under surface,—this

the consequence of a revolute ptyxis
—does not show con-

spicuously such coloured bases of its fallen hairs, but

vestiges of these hairs may be seen, specially about the

midrib. The more or less glandular petiole is a character

of mark. In the flower region the following characters

are important:
—the glandular axis of inflorescence, the

glandular pedicels, the 5-lobed corolla glandular outside

puberulous inside, the filaments of stamens very finely

puberulous from base to top of ovary, the rufously glan-

dular ovary without hairs though occasionally at base of

and on the ovary a few greasy coloured hairs may occur,

the style glandular right to the top and there ending in

a stigma which is hardly broader than lower part of style.

Rh. irroratum was brought into cultivation through
the Jardin des Plantes of Paris, where it was raised from

seeds sent by Delavay. It flowered for the first time in

Britain at Kew in 1893, and is figured in the Botanical

Magazine (1894), t. 7361. It has flowered elsewhere since

then, and seems to be variable in flower colour. Sir Joseph
Hooker wrote of it as " in its present condition the least

ornamental species of the genus known to me," expressing
the hope that when older its merits would be higher. We
have it growing at Edinburgh under Forrest's No. 5851,

which, through the dried specimens, does not promise to

be much better than Delavay's plant. The form from the

Chungtien plateau under Forrest's No. 12,410 is evidently
much finer.

Rhododendron luldangense, Franch. in Journ. de Bot., xii

(1898), 257.1

Shrub with medium thick branches. Branchlets a year
old as much as 5 mm. in diameter, pale green covered with

1 Franchefs description runs :
—

Rh. lukianyeiise, Franch.—Folia petiolata, coriacea, utraqne facie

glaberriiaa, uiulticostata, e basi attenuata lanceolata, superne breviter

acutata, 1.3-17 cent, longa, 30-45 mm. lata, perulae fiorales diu per-

sistentes, extus albo lanatae, oblongae ;
tlores 6-8, apice ramorum con-

gesti, rubri
; pedicelli 3-4 mm. longi ; calycis glabri segmenta vix con-

TEAXS. EOT. SOC. EDIN. VOL. XXVH. 15
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a surface stratum of white desquamating wax or its vestiges.

Foliage-leaf buds and juvenile leaves unknown. Leaves

petiolate as much as 17'5 cm. long; lamina of consistence

of parchment long lanceolate occasionally oblanceolate

narrowed to both ends, as much as 16 cm. long and 4'5 cm.

broad, apex acute or acuminate not beaked ending in a

horny hydathodal tubercle, margin slightly recurved

cartilaginous obscurely undulate and minutely marked

by the bases of fallen juvenile hairs, base obtuse
; upper

surface olivaceous somewhat glossy, very glabrous, the

midrib not reddening grooved, primary veins as many as

25 pairs hardly conspicuous, elsewhere conspicuously
reticulate (in dry state) ; under surface tawny hardly

punctulate very glabrous, midrib and primary veins elevated,

the network of the ultimate veins reddish, the whole surface

somewhat glossy smooth as if wax-varnished the coating
in places obscuring the ultimate venation, epidermis

epapillate ; petiole thick about 1'5 cm. long wrinkled grooved
above apparently glabrous but clad with a desquamating
white (often blackening) stratum of wax. Flowers of the

inflorescence about 8, racemosely umbellate, the axis of in-

florescence about 1"5 cm. long densely tomentose with white
floccose adpressed hairs

;
fertile bracts membranaceous

tawny spathulate as much as 2 cm. long and 7 mm. broad,

apex rounded or somewhat truncate and emarginate, ciliate,

outside densely silky throughout, inside near apex in the

middle silky ;
bracteoles filiform adpressed-pilose through-

out about 1 cm. long ; pedicels scarcely 1 cm. long glabrous
brown. Calyx cupular minute about 15 mm. long outside

glabrous; lobes deltoid sometimes broadly semi-lunate

minutely fimbriate. Corolla red (?), tubular-campanulate
as much as 4"3 cm. long exceeding the stamens and

gynaeceum, outside and inside glabrous, red-spotted pos-

teriorly, 5-lobed
;

lobes unequal posterior slightly larger

spicua ; corolla 25-30 mm. longa, anguste campanulata 5-loba ; ovarium,
stylus totus et staminum filaraenta 10, perfecte glabra ;

stamina et

stylus liaud exserta.

Vall(-e (hi Loukiang, a Tsekou (Soulio, n. 1000; Kj mars 1895).
Assez voisin du Rli. arborcum et des especes du mOrae groupe, c'est-

a-dire de celles qui ont 10 etamines et une corolle a 5 lobes, mais dis-
tinct par I'etat completement glabre de randrocee et du gynect-e ; le

Rh. JJonvahti auquel il ressemble surtout a le gym'cc'e et randrocee

glanduleux.
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about 1'5 cm. long and 2 cm. broad rounded emarginate more
or less crenulate. Stamens 10 unequal, longer about 3'3 cm.

shorter about 2 cm. long; anthers dark purple in longest
stamens about 3 mm. long, in shortest 2 mm.

; filaments

slightly flattened at the base scarcely widened, glabrous

throughout, eglandular. Disk pubescent. Gynaeceum
about 3"8 cm. long slightly exceeding the stamens, shorter

than corolla; ovary black-purple slightly grooved narrow

cylindric about 8 mm. long by 2 mm. in diameter glabrous ;

style glabrous slightly clavately expanded under the lobulate

stigma.

W.N.W. Yunnan :
—Tseku. Valley of Loukiang. Soulie.

No. 1000. 16th March 1895.

Franchet's diagnosis of this species, sufficient for its

purpose at the time of publication, is inadequate now that

we have so many more species to deal with in the Irroratum

alliance. I have therefore drawn up this fuller description.

For the means of doing this I am indebted to M. Lecomte

of the Paris Herbarium, who has given himself much trouble

on my behalf, for which I wish to express my warm thanks.

I received from him a drawing of the type-sheet in the

Paris Herbarium, and subsequently beautiful specimens of

Soulie's collecting. Upon these my description is -based.

The species finds its nearest ally in Rh. ceraceum, and

comes naturally into the set which includes also Rh. antho-

sphaerum and Rh. hylotJtreptuvi. Like Rh. ceraceum, it

has the peculiar wax covering over the under surface of

the leaf, but the glossy sheen is not so bright. It appears
to be a larger

- leaved and larger
- flowered plant than

Rh. ceraceum. In the flower itself the unequal corolla

lobes spotted posteriorly and the glabrous pedicels, calyx,

stamens, and ovary are diagnostic. One may look on it

as a glabrous edition of Rh. ceraceum.

Diels thought his Rh. gymnanthum to be similar to

Rh. luldangense, differing in, amongst other characters,

its glabrous not tomentose pedicels. But the pedicels in

both are glabrous. What Diels saw was the tomentose

axis of inflorescence in Rh. lukiangense, and that is very
different from the glabrescent rhachis of Rh. gymnanthum.
Other characters separating the species are the wax-coated

not floccose stems and petioles of Rh. luldangense, its
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fjlabrous not floccose pedicels, its glabrous not puberulous
stamens, its pubescent not glabrous disk.

I will not quarrel with Franchet's ascription of Rh.

lul'iangense to the Arboreum group of Rhododendrons em-

bracing "species with o-lobed corolla and 10 stamens"—only
the great increase in the number of known Rhododendrons
since he wrote compels endeavour to find smaller phyletic

groups within the genus, and the -Irroratum series is a

product. The Arboreum series of Rhododendron centerinof

in the Himalayan Rh. arboreum, with its allied forms
Rh. Campbdliae, Rh. cinnamomeum, Rh. Kingiannm,
Rh. iiilagiricum, Rh. Rollissonii, and so forth, is repre-
sented in China by Rh. Delavayi, which also seems to have
some distinct enough allied forms, and the series can be

readily separated by valid marks as a phylum from the

Irroratum series. It is true that the general habit of some
members of the Irroratum series recalls the Arboreum habit,
and there is also often the compact truss of red flowers, but
the indumentum of the Arboreums has a ver^^ different con-

struction from that of the Irroratums. This and the man}-
other distinctions between the series I must leave over for

another occasion of writing. Only one thing further will

I say here, that no one of the Chinese Irroratums can

compare in consistency of corolla and intensity of colour
with Rh. arboreum. And this is not an isolated case in

a comparison of the Rhododendrons of the two areas. As
a whole the large Sikkim Rhododendrons bear the palm
in these respects ever the Chinese—only in some of the
dwarfer Chinese forms is there rivalry.

Franchet also mentions Rh.Bonvaloti, Franch. as a species
which Rh. lukiangense

"
specially resembles." I have know-

ledge of Rh. Bonvaloti only in a fragmentary specimen, and
it would lead me to exclude it from the Irroratum series, but
I shall have to deal with Rh. Bonvaloti at another time.

Rhododendron mengtssense, Bali. f. et W. W. Sm.i
Tree reaching a height of about 6 m. with slender

branches covered with the agglutinated remains of seti-

1 Rhododendron viatgtszetise, Balf. f. et W. W. Sm.—Arbor ad 6 m. alta
temiiramosa glandularum setiforniium et cataphylloruni et bractearum
annorum praeteritoruni vestigiis agglutinatis obtecta. Eami apicem
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form glands, scale-leaves, and bracts of previous years.

Branches viscid towards the summit, about 4 mm. in

diameter, densely clad with red clavate glands with long-

red stalks, setiform. Foliage buds unknown. Leaves

petiolate reaching 18 cm. in length ;
lamina chartaceous

firm narrowly oblanceolate as much as 16 "5 cm. long
3*5 cm. broad narrowing to the somewhat beaked and

acutish apex, margin cartilaginous obscurely undulate and

somewhat rufous reddened by the bases of fallen hairs,

narrowing to the unequal somewhat obtuse base
; upper

versus viscidi circ. 4 mm. diam. glandulis rubris clavatis longe rubro-

stipitatis setiformibiis dense obsiti. Alabastra ignota. Folia petiolata
ad 18 cm. longa ;

lamina chartacea firma anguste oblanceolata ad 16'5 cm.

longa ad 3 "5 cm. lata apice attenuata subrostratini acutiuscula margine

cartilagiiiea obscure undulata et pedibus pilorum delapsoruni subas-

perata deorsum atlenuata basi inaequaliter obtusa supra opaca baud
nitens olivacea costa media sulcata sulco pilis sebaceis et glandulis mar-
cidis impleto venis primariis utrinsecus circ. 16 baud prominulis caetero-

quin plana et prinio aspectu glaberrima sed pedibus rubris glandularum
vel pilorum floccosorum delapsorum ndnutissime punctulata et setis

paucis conspersa subtus fulvida costa media venisque primariis elevatis

erubescentibus ex toto glandulis rubris setiformibus et pilis sebaceis

albidis vel rubris tloccosis vel eorum vestigiis indutis venularum reti

paullo conspicuo et similiter sparsim punctulato ; petiolus ad TS cm.

longus crassus setis longis rubris tandem nigricantibus glandulosis
densissime ex toto vestitus. Flores breviter racemuso-umbellati circ.

8 in intlorescentia quaque terminali rliachi circ. 1 cm. longa glandu-
loso-setosa

;
bracteae steriles rotundatae crustaceo-coriaceae intus plus

minusve sericeo-puberulae margine tenuiores, fertiles late obovatae circ.

2 cm. longae supra circ. 1 cm. latae extus et intus sericeae eglandulosae

margine apiceque pilis rubris fimbriatae; bracteolae lineares uninerviae

adpresso-pilosae fere pedicellos aequantes ; pedicelli ad 2 cm. longi crassi

sub Hore obliqui densissime glanduloso-setosi glandularum stipitibus
rubris longis et brevibus. Calyx parvus circ. 2 mm. longus cujjularis

carnosulus, cupula dense glanduloso-setosa glandulis rubris, lobis del-

toideis purpureis glabris. Corolla purpureo-rosea aperte campanulata
circ. 3 '8 cm. longa extus intusque glabra postice varo basali coccineo

notata emaculata basi 5-gibbosa retusa 5-lobata, lobis circ. 1'6 cm.

longis circ. 2 cm. latis rotundatis emarginatis subcrenulatis. Stamina
10 inaequalia, longiora circ. 3 cm. longa breviora circ. 15 cm. antheris

circ. 4 mm. longis brunneis, filamentis deorsum paullo latioribus a basi

ima ad apicem ovarii puberulis. Discus albido-pubescens. Gynaeceum
circ. 3'8 cm. longuni ;

ovarium circ. 5 mm. longum cylindricum pro-
funde sulcatum nigrescens glandulis rubris plurimis longe rufo-stipitatis

subadpressis densissime obtectum et setis paucioribus longis (circ.

4 mm.) sebaceis rufis adscendentibus acutatis intermixtis praeditum ;

stylus ex toto rubro-glandulosus glandulis inferis longe superis breviter

stipitatis sub stigmate lobulato vix expansus.

Species Rh. gymnantho, Diels affinis ramulis et petiolis et inflorescentiae

rhachi et pedicellis et calyce et ovario glanduloso-setosis, foliis supra

opacis baud nitentibus, pedicello 2 cm. longo, disco pubescente, stylo

glanduloso facile recognoscenda.
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surface mat not glossy, olivaceous, midrib grooved the

groove more or less filled with withered greasy hairs and

glands, primary veins about 16 pairs not prominent, sur-

face elsewhere flat and at first glance very glabrous but

minutely punctulate by tlie red bases of glands or floccose

hairs, some setiform glands may be seen about the
midrib towards the base

;
under surface tawny somewhat

glossy the midrib and primary veins raised and reddening
covered throughout by red setiform glands and greasy
white or red floccose hairs or by their vestiges, network
of the ultimate veins slightly conspicuous and sparingly
punctulate; petiole reaching 1-5 ctii. in length thick, clad

throughout with long red glandular blackening setae.

Flowers shortly racemose-umbellate about 8 in each
terminal truss, axis of inflorescence about 1 cm. long
glandular setose; sterile bracts rounded crustaceously
coriaceous, more or less sericeo-puberulous inside, thinner
at the margin, fertile bracts broadly obovate about 2 cm.

long 1 cm. broad, outside and inside sericeous edandular
margm and apex fimbriate with red hairs

; bracteoles linear
almost equalling the pedicels one-nerved with adpressed
long hairs

; pedicels reaching 2 cm. long thick, oblique under
the flower, very densely gland-setose the glands having red
stalks some long some short. Calyx small about 2 mm.
long cupular fleshy, the cup densely gland-setose with red

glands, lobes deltoid purple glabrous. Corolla purple-rose
openly campanulate about 3-8 cm. long, glabrous both out-
side and inside marked at the base inside by a crimson
blotch unspotted, with 5 basal gibbosities retuse, 5-lobed;
lobes about 16 cm. long 2 cm. broad rounded emarginate
subcrenulate. Stamens 10 unequal, the longest about 3 cm.

long the shortest about 1-5 cm. long; anthers 4 mm. long
brown

; filaments widening to the base and from there to
the top of the ovary puberulous. Disk whitely pubescent.
Gynaeceum about 3-8 cm. long ; ovary about 5 mm. long
cylindric deeply grooved blackening covered with many red

long-stalked setulose glands and with a smaller number of

long setae (as much as 4 mm. long) which are sebaceous
and red ascending sharp-pointed; style throughout red-

glandular the lower glands with long stalks, the upper ones
with shorter, hardly expanded under the lobulate stigma.
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S.E. Yunnan :
—

Mengtsz. Mountain forests to south-east.

7000 ft. Tree 20 ft. Flowers purple-red. Henry. No.

10,275. In Herb. Kew et Edin.

A species with the general characters of the Irroratum

series, and probably approaching most nearly to Rh. gym-
nantJium, Diels. It has the long; narrow leaves of that

species, but a glance suffices to distinguish them. Here the

upper surface of the leaves is a mat dull olive-green, in Rh.

gymnantJium, Diels the upper surface is a bright glossy

glaucous green. Then the remarkable development of

glandular setae is a feature not seen in RJt. gymnanthum,
nor, indeed, in any other of the Irroratum series. These

setae form a thick persistent sheath on the petioles and

stems and on the ovary are most striking. All the setae

are not glandular, some of them have pointed ends, and are

much longer than those with glands reaching in length as

much as 4 mm. The leaf-surfaces at maturity are con-

spicuously red-punctulate, more so indeed (particularly the

upper surface) than in some others of the Irroratum series.

The glands themselves are frequently persistent, especially
on the primary veins, and the flocks of greasy hairs are

also often persistent, particularly on or about the midrib

and markedly towards its base. In the last-mentioned

character Rh. niengtszense recalls its ally Rh. araiophyllum,
where the flocks remain sometimes as a dense tomentum.

By its openly campanulate corolla it also differs from Rh.

gymnanthum, where the corolla is funnel-shaped, and, in

addition to the setose ovary already mentioned, the gland-
ular style marks it off" from Rlc. gymnanthunn, in which

both ovary and style are glabrous.

Diagnostic characters separating Rh. mengtszense from

Rh. irroratum are no less conspicuous. These are the

longer and narrower leaves, the gland-setose indumentum,
the corolla without glands outside and glabrous inside, and

the pubescent disk,

Hemsley and Wilson^ take this plant with others (Nos.

10,301, 10,853, 11,066, 11,067, 11,067b) of Henry's collecting

in S.E. Yunnan to be Rh. irroratum, Franch., associating
with it also a Tseku specimen No. 4 of Monbeig and

Forrest's Nos. 2043, 2058, 4146. Rehder and Wilson 2 refer

1 In Kew Bull. (1910), 112.
"
Plantae Wilsoniaiiae, i (1913), 539.
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Monbeig's plant to R/t. (jynmanthum and make the sugges-

tion that Henry's No. 10,275 (our Rh. mengtszenxe) and the

other Henryan plants mentioned (they say nothing about

L0,301) "might be considered as constituting a pubescent

variety of Rh. gijmnanthum." Rehder and Wilson are

right in identifying Monbeig's No. 4 as Rh. gyninanthum,
and in bringing Henry's No. 10,275 nearer to Rh. gymnan-
fhum than to RJt. irroratum; but there is not identity

between any of Henry's specimens and either Rh.gymnan-
thum or Rh. irrorattim. They can all be separated by

quite satisfactor}' characters as distinct species, and I am

describing some of them in these pages. Henry's specimens
are to be identified thus :—

No. 10,275 is Rh. mengtszense, Balf. f. et W. W. Sm.

No. 10,301 is probably the same as Hancock's No. 179

from Mengtsz, but the material is inadequate. See what I

say on p. 173.

No. 10,853 is Rh. spanotrichumn, Balf. f. et W. W. Sm.

No. 11,066 is Rh. pogonostylum, Balf. f. et W. W. Sm.

No. 11,067 is Rh. adpnostemonum, Balf. f. et W. W. Sm.

No. 11,067b is fruiting specimen of No. 11,066.

I am indebted to the Director of Kew for the loan of

Henry's specimens for examination.

Rhododendron pogonostylum, Balf. f . et W. W. Sm.^

Small tree reaching 4-5 m. in height with medium thick

branches. Branches a year old dirty grey colour enclosed

1 Rhododendron pogo7iosfylurii, Balf. f. et W. W. Sm.—Arbor parva ad
4"5 m. alta raiuis crassiusculis. Kaiuuli annotini sordide grisei glaii-
dulis paucis clavatis rubris nigricaiitibus breviter .stipitatis et pilis

phiriiuis Hoccosis cinereo-niarcidis stratum compactum facientibus

induti tandem glabresceiites flavido-virides et glandiilarum detersilinm

cicatricibus punctulati. Alabastra ignota. Folia petiolata ad 14 cm.

longa ;
lamina rigide coriacea oblongo-lanceolata vel oblongo-ovata ad

12 cm. longa ad 4'5 cm. lata apice attenuata acuta nunc subrostrata tuber-

culo parvo atro-rubente corneo terminata margine cartilaginea leviter

recurva undulata et cicatricibus subasperata basi obtiisa vel subrotun-
data supra olivacea vel fulvo-olivacea opaca costa media sulcata sulco

pilis lloccosis et glandulis paucis marcidis plus minusve iuijileto venis

primariis utrinsecus ad 16 subsulcatis caeteroc^uin plana evenulosa primo
aspectu glabra sed pilorum floccosorum glandularuuique vestigiis notala

subtus helvola costa media venisi[ue primariis elevatis paullo erubescen-
tibus venularum reti nunc plus minusve prominulo ubique glandularum
(an ])ilorum ?) pedibus rubris punctulata ; petiolus crassitisculus ad 2 cm.

•longus supra sulcatus strato sordide cinereo pilorum floccosorum marci-



1016-17.] BOTANICAL SOCIETY OF EDINBURGH 211

in an indumentum composed of a few clavate red blacken-

ing shortly-stalked glands and very many floccose greyish
withered hairs, ultimately glabrescent and yellow-green,

punctulate with cicatrices of the fallen glands. Foliage
buds unknown. Leaves petiolate as much as 14 cm.

long ;
lamina rigid somewhat thickened coriaceous oblong-

lanceolate or oblong-ovate as much as 12 cm. long and

4"5 cm. broad narrowed to the acute apex which is some-

times somewhat beaked and ends in a small dark-red

horny tubercle, margin cartilaginous slightly recurved

and roughened by scars of fallen glands or hairs, base

obtuse or somewhat rounded ; upper surface olivaceous or

dorum plus niinusve vestitus plerumqiie glabrescens. Flores brevitei*

racemoso-umbellati circ. 8 in quaque inflorescentia rhachi vix 1 cm. longa
rufo-floccosa

;
bracteae fertiles spadiceo-brunneae late oblongo-spatliulatae

circ. 2'5 cm. longae circ. 1*5 cm. latae apice rotundatae vel subtruncatae

saepemucronatae rufo-ciliatae centre coriaceae marginesubmembranaceae
et ciliatae intiis (dimidio infero excepto) extusqiie dense piloso-sericeae ;

bracteolae filiformes aurantiacae pedicellis bveviores adpresso-pilosae ;

pedicelli validi ad 8 mm. longi saepe breviores apice obliqiii glandulis

plurimis rubri.s longe et breviter stipitatis et pilis sebaceis floccosis

paiicioribus vestiti. Calyx minutns cupularis circ. r5 mm. longus fere

ad basim in lobos 5 carnosiilos late o\atos fissus ubique extus rubro-

glandulosus et pilis sebaceis rufis floccosis copiose obsitus margine
glanduloso-ciliatus. Corolla pallide rosea tubuloso-campanulata circ. 4'5

cm. longa saepe minor circ. 3'5 cm. longa extus basi puberula et ad venulas

supra glandiilis panels praedita intus puberula et postice atrorubro-

maculataevariculata basi 5-gibbosa, 5-lobata, lobisrotundatisemarginatis
subcrenulatis in Horibus majoribus circ. 1'8 cm. longa et 2'5 cm. lata.

Stamina 10 inaequalia in floribus majoribus longiora circ. 3 cm. longa
breviora circ. 2 cm. antheris circ. 2 mm. longis, filamentis deorsum ex-

pansis a basi ima sursum ultra medium dense pubescentibus eglandulosis.
Discus glaber. Gynaeceum in floribus majoribus circ. 3"8 cm. longum ;

ovarium conoideum pauUo sulcatum nigrescens circ. 6 mm. longum circ.

3 mm. diani. dense floccoso-pilosum pilis albidis vel rufo-sebaceis a

basi strictim et adscendentim ramosis glandulas clavatas aurantiacas

breviter stipitatas pauciores intermixtas obtegentibus et occludentibus ;

•stylus gracilis ut ovarium pilis et glandulis ex toto dense (vel ad
medium laxins) obtectus sub stigmate subspongioso subdiscoideo baud

ampliatus. Capsula leviter curvata circ. 4 cm. longa circ. 1 cm. diam.

glabrescens nigra indumenti juvenilis collap.^i vestigiis plus minusve

praedita, calyce cupulari persistente paullo aucto basi cincta, stylo

delapso. Semina oblonga complanata circ. 3 mm. longa 1 mm. diam.

rufo-aurantiaca circumcirca alata et caruncula chalazali albida cristata.

Species Eh. irrorato, Francb. affinis sed foliis majoribus oblongo-lanceo-
latis vel oblongo-ovatis nee oblanceolatis, petioli indumento persisten-

tiore, inflorescentiae rhachi rufo-fioccosa, pedicellis vix 1 cm. longis

glandulosis et floccosis, calyce glanduloso et floccoso, corolla basi extus

puberula, staminum fllamentis ad medium vel ultra pul)escentibus,
ovario et stylo ex toto pilis .sebaceis floccosis glandulas occludentibus
dense (stylo nunc partim et laxius) vestito distinguenda.
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tawny-olive mat with a grooved midrib, the groove being
more or less filled with withered fioccose hairs and glands,

primarj^ veins about 1(3 pairs slightly sulcate, leaf-surface

elsewhere flat veinless at first siorfit glabrous but marked

by the vestiges of the floccose hairs and glands which have

fallen
;
under surface yellowish bufi" with the midrib and

primary veins raised and slightly reddening, network of

the veinlets sometimes more or less prominent everywhere

punctulate with the red bases of glands (or hairs) ; petiole
thick ish about 2 cm. long grooved above more or less

clad by a dirty grey stratum of withered floccose hairs,

commonly glabrescent. Flowers in a short racemose-umbel

about 8 in each inflorescence with a rufous floccose rhachis

scarcely 1 cm, long ;
fertile bracts chestnut-brown broadly

oblong spathulate about 2'5 cm. long and 1'5 cm. broad

rounded or subtruncate at the base often mucronate ruf-

ously ciliate, the central part somewhat coriaceous and girt

by a somewhat membranous ciliate marginal area, on the

inside (except in the lower half) and outside densely pilose
sericeous

; bracteoles thread-like orange-coloured shorter

than the pedicels covered with adpressed hairs
; pedicels

stout as much as 8 mm. long, often shorter, oblique at the

apex, clad with many red both long- and short-stalked glands
and fewer greasy floccose hairs. Calyx minute cupular
about 1*5 cm. long cut almost to the base into 5 fleshy

broadly ovate
;
lobes everywhere on the outside red gland-

ular and abundantly covered by greasy red floccose hairs,

margin of the lobes glandular ciliate. Corolla pink

tubular-campanulate 4'5 cm. long often less (about 8"5 cm.),

outside at the base puberulous and sprinkled with glands
on the veins higher up, inside puberulous and spotted
dark red on the back without a blotch, base retuse and

5-gibbous, 5-lobed
;
lobes rounded emarginate subcrenulate

about 1'8 cm. long and 2-5 cm. broad in the larger flowers.

Stamens 10 unequal, in the larger flowers the longer ones

about 3 cm. long shorter about 2 cm.
;
anthers about 2 mm.

long ; filaments expanded towards the base and from there

to beyond the middle densely pubescent but eglandular.
Disk glabrous. Gynaeceum in the larger flowers about
3'8 cm. long; ovary conoid slightly grooved blackening
about 6 mm, long and 3 mm. in diameter densely floccose
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with very many white or rufous greasy hairs stiff and

branching from the base, these form the upper stratum

of indumentum covering a lower one of clavate orange-
coloured shortly-stalked glands which are fewer in number
than the hairs

; style slender and like the ovary covered

throughout with hairs and glands (rarely only to the

middle and then with fewer hairs and glands) ; stigma
somewhat spongy and somewhat discoid and the style is

not much expanded below it. Capsule slightly curved

about 4 cm. long and 1 cm. broad glabrescent and black but

possessing the remains of the collapsed indumentum of the

ovary, girt at the base by the persistent slightly enlarged

cupular calyx. Seeds oblong flattened about 8 mm. long
and 1 mm. broad of a reddish-orange colour winged all

round and with a chalazal white crest.

S.E. Yunnan :
—

Mengtsz. N. mountains, forests. 7000 ft.

Tree 15 ft. Flowers pink. Henry. No. 11,066; 8500 ft.

Tree 10 ft. .Henry. No. 11,067b. In fruit. In Herb. Kew.
This Henryan plant from the S.E. of Yunnan is cer-

tainly nearest to Rh. irroratum, Franch. in the Irroratum

series. It has the rigid leaves with prominently undulate

margin of that species, but the leaf-form is somewhat diver-

gent. The lamina is wider below than above the middle,

becoming at times somewhat narrowly ovate or oblong
ovate with a rounded base. The petioles retain the juvenile
indumentum much longer

—it may be found upon them
until they fall, so that the petiole does not appear so com-

pletely glabrous as it does in Rh. irroratum. Then the

inflorescence rhachis is quite floccose, not purely glandular
as in Rh. irroraturti ; the pedicels are usually under 1 cm.

long and intensely floccose as well as glandular, as is the

calyx—in Rh. irroratum there are no flocks. The tubular-

campanulate corolla shows a character not seen in others

of the Irroratum series—it is puberulous at the base out-

side, at the same time it has a sprinkling of glands upon
the veins as in Rh. irroratum. The staminal filaments are

pubescent to the middle and beyond not only finely puber-
ulous at the base as in Rh. irroratum

; they are also egland-
ular—a distinguishing character from Rh. adenostemonum.
The ovary is quite covered with branched usually greasy
floccose hairs so densely that an underlying layer of clavate
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crlands is entirely concealed, and this indumentum extends

typically to the top of the style, a condition very different

from the purely red-glandular ovary and stj'le of Rh.

irroratum. In one flower I found the indumentum of

the style extending only half-way up it, and the densely

bearded character was hardly developed, the flocks and

oflands beinor fewer and distant.

Rh. adenosteinoniiin is an aWy, but there we have a more

purely glandular type, wanting the very pronounced flocks

on the style, having neither glands nor hairs on the out-

side of the corolla and showino; glands on the staminal

filaments.

The two specimens in the Kew Herbarium—one in flower,

one in fruit—are the only ones I know of.

Rhododendron spanotriclium, Balf. f. et W. W. Sm.^

A small tree reaching^ about 6 m. in heiijht. Branches

not very thick. Branches a year old as much as 3 mm. in

' Rhododendron spanotrichum, Balf. f. et W. W. Sin.—Arbor parva ad

6 111. alta rami.s hand crassis. Rainuli aunotini ad 3 mm. diam.

pallide virides glabri glandularum (an tioccorum ?) deter-sarum pedibiis
rubris tandem uigricantibus minute punctulati. Alabastrorum oblongo-
ovoideorum oljtusorum circ. 5 mm. diam. perulae pln.s minnsve viscidae

glandulis ndn-issessiiibus extus praeditae exteriores2;)ars'He semi-lunatae

et rotiindatae circ. 3 mm. longae et latae cnistaceo-coriaceae biiinneae

intus ba.si apiceque adpresso-puberulae margine minute glanduloso-
fimbrialae vel breviter glandulo.«o-pilosae interiores oblongo-ovatae vel

oblongo-ellipticae obtusae viscidae. Folia petiolata ad 13'5 cm. longa ;

lamina coriacea oblanceolata ad 12 cm. longa ad 4 cm. lata apice subro-

Ktratim attenuata vel breviter acuminata mucronulata margine carti-

laginea obscure undulata subplana cicatricibus glandularum (an

pilorum /) detersaium subasperata basi obtusa vel late cuneata .saepe

inaequalis supra pallide vel atrp-olivacea saepe brunnescens opaca baud
nitens costa media sulcata venis primariis utrinsecus circ. ad 18 incon-

spicue sulcatis caeteroquin laevis glaberrima sed glandularum detersarum

pedibus vestigialibus minute rubro-punctulata subtus helvola vel rubro-

brunnea subnitens costa media venis(pie primariis leviter erubesceutibus

conspicue elevatis venularum reti paullo eminente ubique primo aspectu
glabra sed glandularum detersarum pedibus vestigialibus rubro-punctu-
lata

; petiolus ad I'd cm. longus crassus supra sulcatus eruliescens glab-
rescens ut lamina rubro-punctulatus. Floras racemoso-umbellati circ.

10 in quaque inflorescentia rhaclii circ. TS cm. longa glabra ;
l)racteaeex-

timaesteriles ovatae vel subrotundatae crasso-coriaceae margine tenuiores

extus pube.sceutes vel subsericeae et sparsissime apicem versus rubro-

glandulosae fertiles obovato-sj^athulatae apice truncatae vel rotundatae
mucrouatae ad 2'6 cm. longae ad 1-6 cm. latae extus dense et grosse

adpresso-pilosae ;
bracteolae filiformes rubiginosae circ. 15 cm. longae

pedicellis multo longiores sericeo-pilosae ; pedicelli circ. 7 mm. longi
crassi pilis floccosis sebaceis rufis plus minusve praediti. Calyx minutu*
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diameter pale green glabrous minutely punctulate with

the red (finally blackening) bases of fallen glands (or

flocks). Scale-leaves of the oblong ovoid obtuse about

5 mm. in diameter foliage-leaf buds more or less viscid

and furnished with red sessile glands ;
outer scale-leaves

small semi-lunate and rounded about 3 mm. long and

broad crustaceously coriaceous, brown, inside at the base

and apex adpressed puberulous, margin minutely gland-
fimbriate or shortly gland-pilose ; inner scale-leaves oblong-
ovate or oblong-elliptic obtuse viscid. Leaves petiolate as

much as 13'5 cm. long; lamina coriaceous or thickly chart-

aceous oblanceolate as much as 12 cm. long and 4 cm. broad

narrowed to the somewhat beaked or shortly acuminate

apex, mucronulate, margin cartilaginous obscurely undulate

somewhat flat slightly roughened by the cicatrices of fallen

glands, base obtuse or widely cuneate often unequal ; upper
surface pale or dark olive-green often becoming brown, mat
not glossy with a grooved midrib, the primary veins about

18 pairs inconspicuously grooved, the rest of the surface

smooth very glabrous but minutely red-punctulate from the

persistent bases of fallen glands ;
under surface yellowish-

bufl" or greyish-brown or reddisli-brown somewhat glossj^,

the midrib and primary veins slightly reddening and con-

spicuously raised, the network of the veinlets slightly raised,

everywhere at first sight glabrous but punctulate with the

red bases of fallen glands ; petiole as much as 1-5 cm. long
thick sulcate above, reddening glabrescent, red-punctulate
like the lamina. Flowers racemose- umbellate about 10 in

each inflorescence the axis about 1*8 cm. long glabrous;

circ. 1'5 mm. longus cupularis glaber vel pilis sebaceis rufis floccosis

paucis conspersus, lobis vix conspicuis deltoideis vel ovatis efimbriatis.

Corolla kermesina campanulata circ. 4'5 cm. longa extus intusque glabra

postice varo magno atro-kermesino notata emaculata 5-retuso-gibbosa

5-lobata, lobis circ. 2 cm. longis circ. 2'5 cm. latis subellipticis vel

roUindatis emarginatis subcrenulatis. Stamina 10 inaequalia longiora
circ. 3'6 cm. longa antheris circ. 4 mm. longia breviora 1'6 cm. longa
antlieris circ. 3 mm. longis, filamentis basi dilatatis glabris. Discus

glaber. Gynaeceum circ. 3'6 cm. longum ; ovarium conoideum leviter

sulcatum nigrescens obscure transverse areolatum circ. 5 mm. longum
pilis sebaceis rubris floccosis sjaarsissime conspersum ; stylus glaber sub

stigmate lobulato purpureo vix ampliatus.

Species Rh. gymnantho, Diels afiinis sed foliis brevioribus et

latioribus supra opacis, inflorescentiae rhachi glabra, calycis lobis

efimbriatis, corolla campanulata, staminum filamentis glabris, ovario

sparsissime floccoso distinguenda.
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outer sterile bracts ovate or somewhat rounded thick and
coriaceous thinner at the margin, outside pubescent or

somewhat sericeous and at the apex sparingly red-o-land-

ular : fertile bracts obovate-spathulate truncate or rounded
and mucronate at the apex as much as 2-Q cm. long 1-6 cm.
broad outside densely and coarsely adpressed-pilose; bracte-

oles filiform rust3''-red about 1-5 cm. long much longer than
the pedicels and silkily hairy ; pedicels about 7 mm. long
thick furnished more or less with rufous greasy fioccose

hairs. Calyx minute about 1-5 mm. long cupular glabi'ous
or sprinkled with a few greasy rufous lloccose hairs :

lobes scarcely conspicuous deltoid or ovate efimbriate.

Corolla crimson campanulate about 4*5 cm. long glabrous
outside and inside with a large dark crimsom blotch at

the back without any spots, at the base o-gibbous and
retuse, 5-lobed

; lobes about 2 cm. long and 2-5 cm. broad,
somewhat elliptic or rounded emarginate and somewhat
crenulate. Stamens 10 unequal the longer about 3-6 cm.

long with anthers about 4 mm. long, the shorter about
1'6 cm. long with anthers about 3 mm. lono-; fila-

ments dilated at the base and glabrous. Disk glabrous.

Gynaeceum about 3'6 cm. long; ovary conoid slightly
sulcate blackening obscurely and transversely areolate

about 5 mm. long most sparingly sprinked with greasy
red tloccose hairs

; style glabrous scarcely expanded under
the purple lobulate stigma.

S.E. Yunnan :
—

Fengchenlin Mountains. 7500 ft. Tree
20 ft. Flowers crimson. Henry. No. 10,853. Herb.
Edin. et Kew.
Rh. spanotricliUTYi is one of the Henryan plants from

the region of Mengtsz, formerly regarded by Hemsley and
Wilson ^ as Rh. irroratum, Franch. They point out, how-

ever, that it differs
" from typical Rh. irroratum in

the filaments and ovary being glabrous or nearly so."

Subsequent!}'- Rehder and Wilson ^
brought it more correctl}^

to the vicinity of Rh. gymnanthum, Diels. See under
Rh. mengtszense, p. 209.

The plant is neither R/i. gymnanthum nor Rh. irroratum.
It has in some measure the glaucousness of foliaefe that

^to"^

1 In Kew Bulletin (1910), 112.
- Plantae Wilsonianae, i (1913), 539.
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marks Rh. irrorahvm, but the oblanceolate form of the

leaf is much more marked here and the tip is more

definitely beaked or shortly acuminate. Then the flowers

are red not white or yellow-white tinged with rose as in

RJi. irroratum, the inflorescence rhachis is glabrous not

glandular, the pedicels are under not over 1 cm. long, the

calyx is glabrous or sparingly floccose not glandular, the

campanulate corolla (not tubular-campanulate) has no

glands on the outside and is glabrous not hairy inside, the

staminal filaments are glabrous not finely puberulous at

base, the ovary is very sparingly floccose not densely

glandular, and the style is glabrous not glandular.
The relationship to Rh. gymnanthuTn is closer than to

Rh. irroratum, and the species is a distinct member of

that set within the Irroratum series which are grouped
under Gymnanthum. See p. 171, where diagnostic char-

acters are given.

Rhododendron tanastyluni, Balf. f. et Ward.^

A medium-sized scraggy bush or more generally a thin

tree of about 6 m. in height living well inside the rain-

1 PJmdodendron tajiastyhivi, Balf. f. et Ward.—Arbor tenuis ad 6 m.
alta vel frutex macer, silvanim pluvialium iiicola, raniis tenuibus.

Kamiili annotini circ. 1'5 mm. diam. pilis tioccosis albidis plus minusve
induti glabrescentes tandem rubro-purpurei punctulati dein soidide grisei
decorticantes. Alabastra matura foliorum ignota. Folia petiolata ad
13"5 cm. longa ;

lamina chartacea late lanceolata vel oblanceolata ad
12 cm. longa ad 4'3 cm. lata apice attenuata nunc breviter subacuminata
nunc obtusa subrostrata tuberculo corneo parvo terminata margine
cartilaginea recurvata undulata cicatricibus obscure subasperata basi

obtusa vel subcuneata supia olivacea vel brunneo-olivacea opaca
costa media sulcata sulco pilorum vestigiis plus minusve praedito venis

primariis utrinsecus circ. 16 et venularum reti inconspicuis caeteroquin
laevis glabra sed tloccorum juvenilium vestigiis obscure notata, subtus

pallidior saepe fulva subnitens costa media erubescente et venis primariis
elevatis pedibus rubris tloccorum (an glandularum 1) detersorum punctu-
latis caeteroquin glabra; petiolus ad 1"5 cm. longus saepius brevior

crassus rubro-purpureus supra sulcatus plus minusve tioccosus sed

glabrescens. Flores racemoso-umbellati circ. 8 in quaque intiorescentia

rhaclii tenui ad 2 cm. longa furfuracea
;
bracteae deciduae ignotae ;

bracteolae filiformes rufescentes circ. 8 mm. longae pedicellis breviores

sericeo-pilosae ; pedicelli ad 1 cm. longi validi atro-purpurei pilis

floccosis brevibus sparsissime conspersi vel glabri. Calyx minutus

cupularis carnosulus circ. 2 mm. longus cupula glabra, lobis 5 late ovatis

extus glabris margine pilis sebaceis sparsim ciliatis. Corolla intense

kermesina tubuloso-campanulata ad 4'.5 cm. longa 5-gibljosa retusa extus

eglandulosa epilosa intus glabra et postice varo maculisque pluribus
notata 5-lobata, lobis rotundatis emarginatis subcrenulatis circ. 1'7 cm.
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forest. Branches slender. Branchlets a year old about

I'o mm. in diameter clad more or less with white floccose

hairs glabrescent ultimately becoming reddish-purple and

punctulate ;
then dirty grey and shedding the bark. Mature

buds of foliage-leaves unknown. Leaves petiolate as much
as 13"5 cm. long; lamina paper}' broadl}' lanceolate or

oblanceolate as much as 12 cm. long and 4-3 cm. broad,

narrowed to the apex and sometimes shortly acuminate

sometimes obtuse and somewhat beaked terminated by
a small horny tubercle, margin cartilaginous recurved

undulate somewhat roughened by the scars of fallen

appendages, obtuse or subcuneate at the base
; upper

surface olivaceous or brown - olivaceous mat, midrib

grooved, the groove more or less lined by vestiges of hairs,

primar}^ veins about 16 pairs, the ultimate reticulation

of the veinlets inconspicuous, the whole surface smooth
and apparently glabrous but obscurely marked by the

vestiges of young flocks
;
under surface paler often tawny

somewhat glossy, the reddening midrib and the primary
veins raised punctulate by the red bases of fallen flocks

(or glands ?) rest of the surface glabrous ; petiole as much
as I'o cm. long more often shorter thick reddish-purple

grooved above more or less floccose but glabrescent.
Flowers racemose-umbellate about 8 in each inflorescence

which has a slender scurfy rhachis reaching 2 cm. long-
bracts deciduous unknown; bracteoles- flliform rufescent

about 8 mm. long shorter than the pedicels silkily hairy ;

pedicels about 1 cm. long stoutish blackish-purple most

sparingly sprinkled with short floccose hairs or glabrous.

Calyx minute cupular fleshy about 2 mm. long, the cup
glabrous; lobes 5 broadly ovate glabrous outside, margin
sparingly ciliate with greasy hairs. Corolla crimson

longis circ. 2 cm. latis. Stamina 10 inaequalia longiora circ. 3 cm. longa
breviora circ. 1'5 cm. longa corolla styloque mulLo breviora antlieris circ.

2"5 lum. longis, tilamentis basi vix latioribus glabris. Discus glaber.
C4ynaeceum ad 4-2 cm. longum corolla pauUo brevius ; ovarium circ.

7 nun. longum cylindricuin glabrum nigrescens leviter sulcatum obscure

papillato-luberculatum ; .-itylu-s longus stamina louge superans glaber in

stigma purjiurascens lobulaluni i)aullo ampliatus.
Species RIi. araiujjhyUo, Balf. f. et W. W. Sm. proxima fuliis latioribus

subtus punctulatis, pedicellis(sub 1 cm.) multo minoribus, inHorescentiae
rhachi furfuracea, corolla intense kermesiiia tubiiloso-canipanulata
quadrante majore, staminuiu tilamentis glaberrimis, ovario glaljro, stylo
longo fere corollam aequante facile recoguoscenda.
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tubular-campanulate as much as 4*5 cm. long, at the base

5-gibbous and retuse, outside glaudless and hairless, inside

glabrous and marked on the back by a blotch and many-

spots, 5-lobed ;
lobes rounded emarginate subcrenulate

about 1-7 cm. long and 2 cm. broad. Stamens 10 unequal

the longer about 3 cm. long the shorter about 1'5 cm. long,

much shorter than the corolla and style ;
anthers about

25 mm. long; filaments scarcely widened at the base

glabrous. Disk glabrous. Gynaeceum as much as 4*2 cm.

long very slightly shorter than the corolla ; ovary cylindric

about 7 mm. long blackening glabrous slightly grooved

obscurely papillate and tuberculate : style glabrous long

far exceeding the stamens slightly expanding into the

purple lobulate stigma.
E. Upper Burma :—Hpimaw. 9000-10,000 ft. Medium-

sized scraggy bush or more generally thin tree of 20 ft.,

well inside rain-forest. Flowers crimson. F. Kingdon
Ward. No. 1566. 19.5.14.

This species is the only one known outside Yunnan of

the Irroratum series, and it is most like Rh. araio2')}iyllum,

Balf. f. et W. W. Sm. of the Shweli-Salween divide—the

species of the series nearest to it geographically. With

Rh. araiopliyllum it differs from some others of the

Irroratum series in its very thin twigs, in the general

absence of glands, and in the smaller flower-truss with

thin axis. It is readily told from Rh. araiophyllum, the

under-leaf surface in which is not punctulate and which

has also longer pedicels, a hairy rhachis to the inflorescence,

an openly campanulate smaller white corolla, pubescent

staminal filaments, a puberulous ovary, and a style hardly

lons^er than the stamens.

Our species falls, as I have pointed out above (see p. 171)

into the set of Gymnanthum. When describing Rh.

araiophyllum (see p. 186), I said that its relationships to

Rh. gymnanthum, Diels must not be overlooked. The

relationships of Rh. tanastylum to Rh. gymnanthum are

nearer, yet the two plants are not the same species. Foliage

and habit characters distinguish them at once. If we knew

enouo-h we might be able to correlate these with habitats

—Rh. gymnanthum a plant of "open rocky situations,"

Rh. tanastylum from "well within the rain forest." In

TEAXS. EOT. SOC. BDIN. VOL. XXVH. 16
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Rli. gijinnanthum, which Forrest describes as a " shrub of

3-6 ft.," the leaves are long (as much as 19 cm.) narrowly

(in the longest leaves some 3"5 cm. broad) lanceolate and

willow-like, with a slight curvature in the direction of sickle

shape, and the upper surface is glaucous green conspicuously

glossy. In Rli. tanastylutn, which Ward speaks of as a
" medium-sized scraggy bush or more generally thin tree

of 20 ft.," the leaves do not show a length beyond 13"5 cm.

and their width is 4"3 cm.
; they are therefore much shorter,

their width is greater in relation to their length, and their

general form runs from lanceolate and broadly lanceolate

to lanceolate oval sometimes oblanceolate oval, and there

is no curvature
;
their upper surface is dark olive-green or

brownish-olive and the under surface is darker. The leaf

margin in Rh. gyonnanthum is nearly flat and its undula-

tions are not conspicuously developed, but in Rh. tanastylum
the margin is prominently recurved and the undulations

give an appearance of crenulation. In the flower region
the inflorescence-rhachis becomes glabrous and smooth in

Rh. gyinnantliiim but may retain a few floccose hairs; in

Rh. tanastylum it develops a curious furfuraceous surface,

giving the impression of very minute puberulousness. The

pedicels in Rh. gymnanthwm are more slender
;

its corolla

is funnel-shaped campanulate not tubular-campanulate and

is somewhat shorter
;
the staminal filaments are puberulous.

Our specimens of both plants are scanty and have neither

foliage nor flower-buds nor yet fruits, and the flower

material of Rh. tanastylum is particularly small in amount.

What we have suffices to distinguish the species, although
it is inadequate for their complete description.

Since this paper was read and printed, additional species
of the Irroratum section have become known. They are :

—
Eh. erio(jynum,'B,3li. E. Upper Piurma. Fen - Sliin - Ling Camp.
-' f. et Ward. 8000-9000 ft. (Ward.)
Rh. facelum, Balf. f. Mid. W. Yunnan. Ghi Shan, E. of Tali Lake,

et W. W. Sni. 9000 ft. (Forrest.)

Specimens of Rh. Kendrickii, Nutt., collected by R. E.

Cooper in Bhutan, which I have examined, tell me that its

affinity is with the Irroratum series and not with RIt.

arboreum, Sm.
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Observations on Rhododendron Seedlings.

By Professor Bayley Balfour, F.R.S.

(Read 12th April 1917.)

But little information is to be found in botanical books

about the seedlings of Rhododendrons. Lord Avebury in

his book On Seedlings mentions one species only—Rh.

arboreurti. We have at present in the Royal Botanic

Garden an assemblage of Rhododendron seedlings more
varied perhaps than is to be found elsewhere, and upon
this what I am to say is based. Whilst the earliest stages
of extraseminal development are uniform in the genus, the

features of the epicotyl through its juvenile stages show

divergences, which we may in time be able to correlate

with both phyletic and oecologic factors. In this record of

observations I have specially in view to point out characters

of transition that appear in the seedlings of species which,
as adults, possess an underleaf-indumentum conveniently
termed tomentose in the loose terminology of systematic

description.

My attention was first focussed upon the phenomenon
I am about to mention by finding that plantlets raised from

seed—of the correct naming of which there was no room
for doubt—did not show, even in a fifth year of growth in

some cases, the technical character of leaf-indumentum which

belonged to the species at maturity. That the assumption
of adult form by a plantlet may be long delayed is now a

commonplace of botanical teaching, to be illustrated by
examples from the most diverse families of plants, and

reaching even the stage of a permanent juvenility, but I

had no knowledge of its occurrence amongst Rhodo-

dendrons, nor indeed amongst Ericaceae.

In the seedlings to which I am referring the foliage-

leaves of the early years of growth—which in the matter

of shape may be rightly described as miniature of the adult

—have the undersurface coloured an intense, often very

dark, red due to the presence of anthocyanin pigment, which

develops not only in the epidermis, but also in the meso-

phyll. Commonly too the surface is sprinkled with capitate
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stalked glands, and may be really sticky. As the shoot

ascends and years pass
—the number varies much and is

doubtless affected by the environment—the redness on new
leaves lessens, and even to the extent that the underleaf

may be quite green. Then comes the stage when the

indumentum begins to appear on the new leaves, starting

frequently from about and around the midrib, not forming
a complete coating, so that leaves with indumentum in

varying amount on a green surface, blotched as it were by
it, may be found in years preceding the formation of leaves

with a complete iudumental layer. In some cases there

may be an abrupt passage from the surface without

tomentum to the leaf with full tomentum. In others the

leaf, without becoming green beneath, may form a blotched

or complete indumentum atop the reddened underleaf

surface. The glands if present on the young leaf may be

developed under the indumentum on the old or may be

absent.

My observations are as yet too few and unsystematised
to permit of the framing of a classification of species

according to the resemblances and differences they exhibit

in the character. Nor am I able, in the present nebulous

state of phyletic grouping in the genus, to say in what

degi'ee the character has importance as a mark of relation.

All I propose to do here is to name some illustrative

examples of species in which I have observed the feature

under consideration.

Rh. adenogyniiin, Diels, supplies one of the most striking

examples of these juvenile stages. The red glandular
undersurface of the young leaves is most conspicuous.
The redness disappears entirely in the leaves of about

the third year, which are quite green below and do not

form glands or hairs save perhaps a few sebaceous flocks

on the midrib. Then after some seven vears the buff-

coloured tomentum, composed of dendriform long hairs

with interwoven branches, begins to show at the base of

the leaf. No one would suppose the young plant in these

early stages of its life was really Rh. adenogynum.
Another interesting point may be noted. This species
branches from the base of the stem at a very early period
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and the first leaves of the branchlets at ground surface

have the underside red.

Rh. arborewm, Wall, and its Chinese representative Rh.

Delavayi, Franch. show the reddening of the juvenile leaf-

uudersurface and then pass through a green stage. When
the indumentum begins to develop it appears along the

midrib and spreads out along the primary veins, but

does not at first reach the leaf-margin, so that the leaf

has a green border around the median grey -coloured

indumentum.

Rh. argenteum, Hook. f. has a deep purple glandular
undersurface to the early juvenile leaves. Most commonly
in the seedlings which I have seen the following leaves

are green underneath before development of those with

characteristic tomentose indumentum of adpressed rosettes

of vesicular hairs appearing simultaneously over the whole

surface. In some, however, the red surface remains and

the indumentum appears in a blotched fashion upon the

surface.

RJi. hullatwrn, Franch. begins with leaves showing an

intensely red undersurface which is also lepidote, with

yellowish peltate discontiguous scales, and has a few

straight hair-bristles. By the sixth year the red surface

appears less conspicuous, being covered by a dense tomen-

tum of amber-brown interwoven hairs which conceals the

peltate scales.

Rh. campanulatu7n, Wall, supplies a typical example of

the red glandular undersurface of the juvenile leaf, and
the tomentum appears simultaneously over the whole

surface, usually in the leaves of about the third year. But
I have seen some leaves with blotched indumentum and

some in an intermediate stage with a nearly green under-

surface.

Rh. Cletnentinae, G. Forrest is a striking species in the

adult state, with its thick white indumentum on the leaf-

undersurface. Three-year-old seedlings show no trace of

it, and the leaves still have an intensely red undersurface

with glands and a few hair-flocks on midrib and at margin.
Later stages I do not know.

Rh. dichroanthuni, Diels.—Here the juvenile underleaf-

surface is deep red.
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Rli. Falconer i, Hook. f.—The transition to the adult

chalice-hair of the superstratum of the indumentum appears
to be early, and is often abrupt, but beautiful blotched

states often are seen.

Rh. fictolactewni, Balf. f. has leaves with red and gland-
ular undersurface until its third year, at which stage

apparently all the leaves develop the characteristic buff

tomentum.

Rk. Icaeinatodes, Franch., in which the adult leaves show
a dense tawny tomentum, has the juvenile leaf black-

purple and glandular beneath.

Rh. Hodgsoni, Hook. f.—The seedlings which I have seen

pass through a stage in which the underleaf surface loses

much of its red colour, without, however, becoming actually

green, before the characteristic tomentum appears.
Rh. lacteum, Franch. shows leaves with green under-

surface between the early ones, which have particularly
intense red and o^landular surface, and the mature leaves

with dark tawny somewhat velvety tomentum of stalked

rosette hairs. The same transition seems to characterise

other species of its series, for instance, RJt. Beesianum,

Diels, Rh. fulvum, Balf. f . et W. W. Sm., Rh. Traillianum,
G. Forrest.

Rh. nij)hargum, Balf. f. et W. W. Sm. has a snow-white

bistrate indumentum on the undersurface of the old leaves.

The juvenile ones are brilliant scarlet beneath, coated with

glands secreting a very viscid mucilage. What form the

transition to the tomentose condition takes I do not know.

Our seedlings three years old show only a slight lessen-

ing in intensity of the redness, but no development of

indumentum.

Rh. Roxieanuin, G. Forrest.—The juvenile leaves are not

very glandular on the deep red undersurface, and evidently

pass through a green stage before developing indumentum,
which has not yet appeared on our three-year-old seedlings.

Rh. sinogrande, Balf. f. et W. W. Sm. shows states

resembling those of RJt. argenteum, Wall.

Rh. taliense, Franch. has juvenile leaves which appear
to pass always through a stage of gradual lessening of

redness on the underside without becoming resdly green,
but none of our seedlings, now some six or seven years
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old, show as yet any of the thick buff indumentum of

the adult.

The illustrations I have named show that the develop-

ment of anthocyanin pigment in the leaves of the juvenile
state is associated with varied forms of hairy indumentum
in the leaves of the adult. The history of the transition in

the several species remains to be traced. In many species

scattered sebaceous floccose hairs appear on the veins before

the coating becomes a true tomentum. I may add that in

Rh. Anthopor/on, David Don, in which the adult leaves have

a lepidote indumentum, there is reddening of the under-

surface in the juvenile leaves.

The facts suggest that there is here a change of con-

struction in relation to a change in climatic relation. The

plantlet passes from a position in which its functioning

foliage is subject to all the conditions of light, moisture,

heat, and air-current, belonging to a stratum at the soil-

surface, to one some distance above the soil-surface, in

which the same external influencing factors operate in

different co-ordination and intensity. Temperature and

speeding up of metabolism are prime considerations in the

one environment, control of transpiration in the other.

The anthocyanin development is an adaptation to the

former, the indumentum to the latter. Material devoted

to the making of relatively unstable cell-pigments in the

early phases of ontogeny is now used for the building of

tissues—what a complex laboratory it is!—and perhaps
there is special significance in the fact of the indumentum-

formation so often beginning at and about the midrib and

leaf-base. It certainly secures first attention to the forma-

tion of the indumentum hairs.

This anthocyanin formation on the undersurface of

leaves is not unknown elsewhere. Text-books record it

particularly in plants of woods and like-shaded areas, and

observers have pointed out that the coloration is rare in

plants which are woolly or have otherwise constructed

hair-coverings. Here, in those Rhododendron seedlings, we
have the states combined, and the seedlings appear to offer

particularly favourable objects for experimental work bear-

ing upon the functions performed by anthocyanin pigments.
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Botanists are far from agreed upon this subject of

anthocyanin, and conclusions based upon the same set of

experiments are sometimes diametrically opposed. In part
the conflict of opinion seems to be due to the tendency of

workers to see in one activity the only significance of the

pigment. As I read the facts of distribution of anthocyanin
in Nature, and those of experimental work, I receive the

impression that these pigments, having a definite absorptive
relation to light and to heat—whatever else they may do,—
may operate differently in accordance with the position in

which they occur.

Their occurrence in the youno- unfoldincj leaves of the

bud, particularl}^ in tropical and warm-country trees, is

the starting-point for the suggestion of their use as a

screen to the chloroplasts against intense insolation; and
if to the chloroplasts also to the cytoplasm, whether chloro-

plasts be present in an organ or are absent, as in the case

of the anther. ]\Iuch experimental work has been carried

out to test this hypothesis, which I believe is well founded.

It is obviously difficult to apply this interpretation to our

Rhododendron seedlings where the pigments are on the

under and concealed surface of the leaves, which are not

in danger of intense insolation.

The frequent abundance of anthocyanin pigments on
leaf-petioles, on stems, on veins, has been advanced in

support of the suggestion that they have relation to

transport of plastic material
;
their activitj^ would be that

of protecting enzymes from harmful solar rays, and thus

aiding metabolism and food-transference. This view is,

after all, complementary of the other. There is nothing
antagonistic. A screen to the cytoplasm itself against

intensity of light rays may well be one also to its products

against rays of particular quality. In the case of our

Rhododendron seedlings such activity of the pigments in

relation to the limited amount of li^lit reachinof the leaves

is quite possible.

Then there is the heat-relation of tlie pigments. That a

light-relation is not the only one is clearly shown by their

presence at the root-tips deep in the soil of so many peat

plants. Are they not to be regarded as heat-regulators
within the plant ? Such a conception by no means negates
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the light-screen hypothesis. The two activities are not

incompatible. Experiment has shown that reddened leaves

have a higher temperature than green leaves. This surely
means greater protoplasmic activity in all directions

;
and

whilst to some observers the promotion of transpiration is

the primary value to the plant of a heat-relation, to others

it is the increased metabolism itself. Is there any reason

for disallowing either effect at the several times which
favour the respective functions ? On the other hand, to

some observers the heat-relation of the anthocyanin is

solely that of a heat-screen.

The circumstances of our Rhododendron seedlino;s seem
to point to this heat-activity of anthocyanin as important
in their case, for light-poverty and radiation-cold are factors

not conducive to copious food-formation, and the profuse

root-system and large hydathodes of the seedlings suggest
a very free water-current. Heat-accession through antho-

cyanin may well be an aid here.

Not all Rhododendron seedlings show the red pigmen-
tation of the undersurface in juvenile leaves. RJt. auricu-

latuTYi, Franch. is a species in which the adult leaves

have a loose underleaf tomentum, and I do not find in

the juvenile leaves the red coloration. In species, too,

like Rh. glauciim, Hook, f., Rh. hiijpophaeoides, Balf. f. et

W. W. Sm., Rh. oleifolium, Franch., and others, where the

adult leaves are lepidote and covered beneath by a wax

coating giving them a white or bright grey colour, I have
not seen the pigmentation—the leaves have a wax coating

through the juvenile life of the plant.
On the other hand, the anthocyanin appears in juvenile

leaves of species which do not develop on the leaves of the

adult any marked indumentum. Species of the Thomsoni
Series—using that term comprehensively to include the

Campylocarpum Series and the Selense Series—show this

markedly. In them there is a well-developed layer of

epidermal papillae forming wax.

These variations point to the value of the seedlings of

Rhododendron for a comparative physiological investigation
which I believe would throw much light upon the much-
discussed problem—the uses of anthocyanin pigments.^

1 See Wheldale, The Anthocyanin Pigments of Plants.
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BULBOPHYLLUM ImOGENIAE : A NeW OrCHID FROM

Nigeria. By Kenneth Hamilton.

(Read 8th February 1917.)

The following is a short note on two orchids collected by
me in Nigeria which were forwarded to the Royal P3otanic

Garden, Edinburgh, and flowered there. Both have proved

to be new. The first, Polystachya Hamiltonii, W. W. Sm.,

was described in 1915, but I give below a more precise

record of the locality. Of the second a description is

given below. Types of both species are preserved in the

Herbarium of the Royal Botanic Garden, Edinburgh.

Bulbophyllum Imogeniae, K. Ham. Sp. nov.

Species affinis B. recurvo, Lindl, B. viridi, Rolfe, et

B. WinJderi, Schltr. ;
inflorescentia 1 cm. paulo superante

oblongo-globosa densiflora, sepalibus zb 4 mm. longis parte

superiore roseo-suffusis inter alia conspicua ;
flores majores

quam ei B. Winkleri, quod ex descriptione proximum esse

videtur.

Planta epiphytica ; rhizoma teres glabrum pseudobulbis

approximatis obsessum ; pseudobulbi ovoidei compressius-

culi obscure quadrangulati usque ad 3 cm. longi, 2-2*5 cm.

lati, unifoliati, raro bifoliati. Folia 5-10 cm. longa, 1-2 cm.

lata, patentia, oblongo-lanceolata acuta, basi cuneata vel

subrotundata, coriacea glabra. Pedunculi deflexi 2-4 cm.

longi (in planta duos annos culta) medio bractea lata

ornati ;
inflorescentia 1 cm. paulo superans, ± 1 cm. lata

oblongo-globosa densiflora : bracteae patentes oblanceolatae

vel obovatae translucenti-membranaceae 2-3 mm. longae.

Flores parvuli. Sepala aequilonga minute apiculata circ.

4 mm. lon^a carnosula glabra infra albido-membranacea

•supra roseo-suff'usa ;
intermedium triangulari-lanceolatum,

lateralia valde obliqua falcata, basi margine anteriore

dilatata connata. Petala sepalis ± duplo breviora oblonga
obtusa vix vel brevissime apiculata tenuiter membranacea

inteo"ra cflabra. Labellum curvatum linguiforme obtusum

carnosulum rb 1'5 mm. longum purpureum raarginibus

minute purpureo-pilosulum. Columna brevis brachiis
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lineari-falcatis acutis. Anthera cucullata glabra ;
ovarium

vix pedicellatum glabrum ± 2 mm. longum.

Nigeria :
—In the valleys of the mountains north of the

Katsena River, North Nigeria, approx. lat. 7° N., long. 10° E.

Collected in 1913 and flowered in the Royal Botanic

Garden, Edinburgh, October 1915. The small flowers have

the sepals tinted a beautiful rose and are themselves in a

compact subglobular spike not unlike that of certain Poly-

gonums. The affinity seems to be near B. recurvum, Lindl.

(Bot. Reg. 963, under Tribrachia pendtda) and near B.

Winkleri, Schltr. from the Cameroons. The specific name
is in honour of Miss Imogen Ramsay of Bamfl".

The locality of Polystachya Haviiltonii, W. W. Sm.

(Notes R.B.G. Edin., viii (1915), 347), which was stated

somewhat indefinitely at the time of the description, is

approximately lat. 7° 25' N., long. 8° 30' E., in the valley of

the Benue River. This orchid has an inflorescence some-

what more branched and certainly with more flowers than

indicated in the original diagnosis.
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Some New Species of Primula which have Flowered
Recently. By Professor Bayley Balfour, F.KS.

(Read 13th December 1917.)

The species described here are :
—

P. chrysopa, Bali. f. et Forrest. Yunnan. (Forrest.)
P. Harroviana, Ball f. et Cooper.

'

Bhutan. (Cooper.)
P. Hopiana, Balf. f. et Cooper. Bhutan. (Cooper.)
P. Maclareni, Balf. f. Korea. (Maclaren.)
P. rupestris, Balf. f. et Farrer. Kansu. (Farier and Purdora.)
P. scopulorwm, Balf. f. eb Farrer. Kansu. (Farrer and Purdom.)

Primula chrysopa, Balf. f. et Forrest.^

A tufted marsh-loving perennial more or less whitely

mealy with a slender rootstock rooting freely and emitting

many short stolons. Leaves with long petioles as much as

13 cm. long, ascending ;
lamina somewhat fleshy concave

in the middle above recurving at the sides oblong-elliptic
or sometimes elliptic as much as 3 cm. long and lo cm.

^ Primula chrysopa, Balf. f. et Forrest.— Caespitosa plus miuusve
albo-farinosa stolones breves emittens. Folia longe petiolata ad 13 cm.

longa ascendentia
; lamina oblongo-ellijjtica circ. 3 cm. longa 1-5 cm.

lata circumcirca dentata margine minute glanduloso-ciliata in j^etiolum

abrupte cuneaLim contracta utriuque pilis fariniferis pulverulenta.
Scapus ad 25 cm. altus cum bracteis pedicellisque albo-farinosus
umbellam 2-4-floram solitariam gerens nunc verticillo infra praeditus.
Flores fragrantes nutantes. Calyx late fusiformis angulatus, lobis con-
niventibus. Corolla pallide lilacina aureo-oculata extus albo-farinosa
ore strumis cincta, lobis latis obcordatis imbricatis bifidis. Stamina floris

brevistyli ad os corollinum inserta. Stylus brevis calyce paullo longior.

Species P. gemmiferae, Batal. aflSnis foliis longius petiolatis albo-

farinosis, corolla extus albo-farinosa inter notas alias distinguenda.
TEANS. BOT. SOC. EDIN. VOL. SXVH. 17
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broad, dentate all round, the teeth often denticulate ending
in a horny hydathode and most minutely gland-ciliate, base

more or less wedge-shaped and abruptly contracted into

the long petiole, upper surface bright green smooth the

mid-rib conspicuously grooved primary veins few sunk

in the lamina ascending, under surface pale green the mid-

rib whitish and with primary veins prominent, on both

surfaces powdered with stalked meal-forming glands ;

petiole as much as 10 cm. long narrow scarcely winged
slightly expanded at base clad with meal-forming glands.

Scape as much as 25 cm. high (lengthening somewhat in

fruit) slender and like the bracts and pedicels coated with

white meal, bearing a terminal 2-4-flowered umbel and
sometimes a 2-4-flowered whorl below it

;
bracts erect

adpressed about 5 mm. long green or purpling involucrate

oblong narrowed to the obtuse apex slightly keeled, at the

base slightly thickened not spurred; pedicels varying in

length longest as much as 4 cm. long, those of the lower

whorl shortest, straight and erect below nodding at the

top ; anthopode about 1 mm. long white farinose. Flowers

fragrant. Calyx green or more or less purple as much as

5 mm. long whitely mealy both outside and inside broadly
fusiform 5-grooved split to the middle into 5 connivent

lobes. Corolla pale lilac with golden eye, oblique, expanded
vertically; tube of the short-styled flower about 1-5 cm.

long straw-coloured cylindric, swollen and deeper coloured

above the insertion of stamens, more or less mealy outside,

rugulose inside, at the throat encircled b}^ orange-coloured

puberulous pouchings (as many as 15) which hardly form
an annulus; limb somewhat reflexed with a disk about
1-5 mm. broad and 5 broad obcordate imbricate bifid lobes

about 6 mm. long more or less crenulate, puberulous towards
the base above, more or less farinose beneath. Stamens in

short-styled flower inserted close to mouth of corolla-tube
;

filaments conspicuous not expanded at base straw-coloured :

anthers about 2 mm. long not crested but with slightly

hairy whitish connective, scarcely protruding from corolla-

tube. Ovary broadly globose green ;
short style pale green

longer than the calyx ; stigma green capitate and depressed.

Capsule cylindric about 1 cm. long and 3 mm. in diameter
without a stylopod, lower part included in calyx, crustaceous
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upper part naked thickened and dehiscing from its top to

the mouth of the calyx-tube by 5 short valves; placenta

cylindric about 4 mm. long with a stout stalk about 1 mm.

long. Seeds pale tawny oblong flattened, the testa minutely
tuberculate winged all round by a many-celled membranous

aril, 0"75 mm. long, with the aril 1"5 nnn. long.

E.N.E. Yunnan :
—Bei-ma-shan. Mekong-Yangtze divide.

Alt. 14,500 ft. Lat. 28° 20' N. Plant of 6-12 ins. In

fruit. Stony moist alpine pasture. G. Forrest. No. 13,231.

August 1914.

This is a pretty oblique-flowered species. In habit it is

like P. Wardii, Balf. f., but without allianqe with that

species, having white meal and no spurs to the bracts. It

is really very near P. gemmifera, Batal., but the leaves

have much longer petioles and a relatively shorter blade

with deeper and larger teeth than in that species, and are

always dusted wdth meal, as is the outside of the corolla.

Then the flowers have a delicious fragrance, and the con-

trast between the orange-coloured eye and the pale lilac

or violet petals is very pleasing.

The plant is very difterent from P. sibirica, Jacq., which

has spurs to the bracts as in P. involucrata, Wall, and in

P. Wardii, Balf. f .

Plants raised from seed collected by Mr. Forrest have

flowered with Messrs. Wallace at Colchester and also at

Edinburgh in 1916. It is a free grower, after the fashion

of P. conspersa, Balf. f. et Purdom and P. Wardii, Balf. f.,

and produces abundant lateral shoots which grow out as

short stolons so that it quickly covers the soil. We have

not yet at Edinburgh grown it in the open, but I expect it

will be as hardy as P. Wardii, Balf. f. Like all mealy
Primulas which depend upon the meal for their eflect it

may not be in the open so beautiful a plant as it is when

grown under cover owing to the loss of meal under rain.

Prwiula Harroviana, Balf. f . et Cooper.^

A perennial small rosulate herb, the leaves and flowers

coaetaneous. Leaves petiolate small at flowering period

1 Primula Harroviana, Balf. f. et Cooper.
—Rosulata rliizomate parvo

foliis floribusque coaetaneis. Folia petiolata sub anthesi paiva ad

5 cm. longa (sub t'ructu ad 11 cm. aucta) ;
lamina elliptica vel oblongo-

elliptica vel oblonga nunc ovata circ. 2'5 cm. longa ad 2 cm. lata apice
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as much as 5 cnv. long increasing to about 11 cm.: blade

elliptic or oblong-elliptic or oblong sometimes ovate as

much as 2-5 cm. long by 2 cm. broad at flowering time,

rounded at apex, margin shortly lobulate with obtuse or

somewhat truncate and denticulate lobules the teeth

glandular and ending in a horny hydathode, green on

both surfaces and concolorous, abruptly contracted into a

conspicuous slightly winged equally long or slightly shorter

petiole with a short open vagina ; upper surface convex

rugulose sliining and punctulate (not viscid) with capitate
stalked uncoloured potentially mealy glands ;

under

surface reticulately alveolar clad with glands like upper
surface but more densely. Scape as much as 8 cm. high

(in fruit increasing to 12 cm.), 2 mm. in diameter, white-

mealy, crowned by a many-flowered somewhat spicate

capitulum ;
bracts small inconspicuous, lowermost about

5 mm. long lanceolate from the base, acuminate glabrous

membranous, white with a green tip, hidden by the de-

rotundata margine breviter lobulata lobulis obtusis vel suljtruncati.s et

deuticulatis utrinque viridis concolor, supra convexa nigulosa glandulis

capitatis stipitatis albidis farini-potentibiis nitenti-puiictulata baud

viscida, subtus reticulatim alveolata glandulis ut supra densius vestita,

in petiolum consj^icuuiu leviter alatum aequilonguiu vel paullo breviorem
subito conlracta, petioli vagina brevi aperta. Scapus ad 8 cm. (sub
fructu 12 cm.) altus 2 ram. diam. albo-farinosus capitulum multitlorum

subspicatum gerens ;
bracteae parvae inconspicuae mfimae 5 mm. longae

floribus deflexis occultae a basi lanceolalae acuminatae supremae virides

inter flores vix conspicuae. Calyx laete viridis deflexus obliquus tenuis

tubum corollinum subaequans, tubo subventricoso po.stice convexo extus

intusque plus minusve farinoso, lobis 5 tubum subaequauLibus in-

aecpialibus saepe inter se plus minusve conjuuclis extus intusijue glabris
lobo postico maximo subquadrato lato vertice subtruncato et fimbriato

glauduloso-ciliato decurvato (sed fimbriis apicalibus pleruuKuie adscen-

dentibus) antero-lateralibus minoribus saepe oblongis angustis ad apicem
obtusis. Corollae eburneae infundibuliformis extus ex tolo farinosae

tubus cylindricus angustus tenuis circ. 7-8 mm. longus supra stamina

paullo ampliatus exannulatus, limbus late ampliatus profunda concavus
farinosus S-loliatus, lobi circ. 3'5 mm. longi subtiuncati bifidi segmentis

approximatis et fimbriatis. Staminum filamenta brevia in iiore brevi-

stylo ad os corollinum iuseria in flora longistylo infra medium tubi

inserta. Ovarium globosum ; stylus brevls vix 1 mm. longus, longus
tubum corollinum aequans ; stigma discoideum depressuin iiavido-

album. Capsula globosa circ. 2"5 mm. diam. calyce aucto albo-farinoso

inclusa in dimidio superiore Crustacea infra membranacea valvis 5 ab

apice ad medium debiscens
;

semina complanata ovalia disciformia

circ. 1'5 mui. longa pallide brunnea, testa papillata.

Species Ijene distincta in sectione Muscarioide, inter notas alias

corf'lla eburnea, calyce laete viridi, corollae farinoso-glandulosae tubo

longo angusto.
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flexed flowers, upper ones green inconspicuous amongst
the flowers ; pedicels none

; anthopodium hardly developed.

Calyx bright green deflexed oblique thin equalling in

length corolla-tube; tube 7 to 8 mm. long subventricose,

posteriorly convex, both outside and inside white-mealy;
lobes 5 equalling the tube glabrous outside and inside,

unequal, posterior largest subquadrate often 2"5 mm.
broad subtruncate at top and fimbriate glandular-ciliate

decurved the fringe upturned, postero- lateral lobes like

to but narrower than posterior, antero-lateral lobes smallest

often oblong narrow and obtuse at apex, some lobes often

confluent, posterior lobe including others in bud. Corolla

ivory-white everywhere white-mealy outside, about 1"6 cm.

long in short-styled flower, about 1'4 cm. long in long-

styled ;
tube narrow about 1-25 mm. in diameter in short-

styled flower, 2 mm. in long-styled, cylindric slender

somewhat rugulose and shining inside, mealy above the

stamens, in short-styled flower about 8 mm. long, in long-

styled about 7 mm., slightly ampliate above the stamens,

exannulate; limb widely ampliate deeply concave potentially

mealy inside
;
lobes about 3"5 mm. long, subtruncate bifid

the seo-ments connivent and subtimbriate. Stamens with

very short filaments slightly expanded at base, in short-

styled flower inserted at mouth of corolla, in long-styled

below middle of corolla-tube with anther-tips about 4 mm.

from its mouth ; anthers pale yellow with paler connec-

tive. Ovary globose with thin pale wall about 1'5 mm.

in diameter
;
short style pale yellow scarcely 1 mm. long,

long style reaching mouth of corolla-tube; stigma large

yellowish-white discoid recurved depressed. Capsule pale

brown, about 25 mm. in diameter crustaceous in upper half,

without stylopod, membranous in lower half and there en-

closed in the slightl}^ enlarged mealy calyx, dehiscing to

middle by o valves; placenta stipitate the stalk about

0-5 mm. lonpf, ovuliferous area conoid 1 mm. in diameter

wider than the stalk and reaching top of capsule. Seeds

flattened oval disk-like about 1-5 ram. long, pale brown,

testa papillate.

Bhutan. Cooper. No. 4975.

A charming white-flowered species of the Muscarioid

section of Primula which flowered in the Royal Botanic



286 TRANSACTIONS OF THE
[Sess. lxxxii

Garden, Edinburgh, in 1917. The plant was raised from
seed derived from a dried specimen collected by Mr. Roland

.
E. Cooper when exploring in Bhutan for Bees Ltd. Mr.

Cooper's specimen bore no flowers. I have not yet .seen

enough of the species to enable me to say whether the

capitate glands which occur all over the leaves and are

undoubtedly potential farina-formers usually reach the

stage of producing it. The scape and the flower are

farinose.

In some ways P. Harroviana, like P. nutans, suggests
the Soldanelloid section, approaching it in the relative!}^

large ampliate limb of the corolla and the very narrow
tube, in the farinose glands on the corolla, and in the

fimbriate truncate corolla-lobes. But its inflorescence

and calyx are essentially Muscarioid.

Only experience will tell us whether it is to be hardy
or not. Named after Robert Lewis Harrow, Principal
Gardener of the Royal Botanic Garden, Edinburgh.

Primula Hopeana, Balf. f. et Cooper.^
A tufted herb with the short hard rhizome and fibrous

roots of P. sikkimensis, Hook., epilose. Leaves long-
narrow as much as 14 cm. long, 2 cm. broad; lamina
chartaceous elongated oblong or oblanceolate, rounded at

apex, margin erose dentate, teeth ending in a conspicuous
1 Primula Hopeana, Balf. f. et Cooper.

—Herba caespitosa P. sikkimensi,
Hook, affinis. Folia angusta ad 14 cm. longa ad 2 cm. lata

;
lamina

efariiiosa elongata oblonga vel oblanceolata margine eroso-deiitata
deorsum in petiolum basi erubescentem anguste alatum lamina dimidio
longiorem gradatim angustata, supra atro-viridis subtus pallidior utrinque
glandulis brevibus capitatis tarini-]jotentibiis praedita. Scapus ad 30 cm.
altus cum bractei.s

jjeili eelUsque lacteo-farinosus umliellam 3-6-floram
gerens ;

l)racteae brunneo-purpureae lineares acuminatae circ. 8 mm.
longae ; pedicelli vindes nutantes circ. 1-5 cm. longi (sub fructii aucti ad
9 cm.). Calyx angustus fu.siformis 5-angulatus tul)um corollinum sub-

aequans dense farinusu.s fere ad basim 5-fis.suslobis lanceolatis acutis intus

apice farinosis. Corolla lacteo-alba extus glaljra tube cylindrico exan-
nulato, limbo tube paullo longiore infundibuliformi intus farinoso, lobis
rotimdatis circ. 5 mm. diain. emarginatis. Stamina in tlore longistylo
tubi corolliiii basim versus inserta, tilamentis conspicuis, antlu-ris Havis

angustis ()l;]oiigis circ. 1-5 mm. longis apiculatis. Ovarium turl)iiiatuni
;

stylus longus exsertus
; stigma flavidum depressum discoideum re-

volutum. Capsula basi calyce inclusa valvis 5 bidentatis ab apice ad
medium dehiscens

; placenta stipitata cylindrica ; semina laevia magna
complanata.

Species sectionis Sikkiuien.sis foliorum capsulaeque magnitudine et
floribus lacteo-albis distincta.
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hydathode, tapered downwards into a long narrowly

winged shining petiole half again as long as lamina

without a vagina and often reddened at base, upper
surface dark green, under surface paler, the midrib broad

concave above, very prominent beneath, primary veins

conspicuous below
; upper surface sprinkled lower surface

more thickly covered with nearly sessile capitate potentially

mealy glands. Scape slender as much as 30 cm. high mealy
with creamy-white meal as are the bracts and pedicels,

bearing a solitary terminal umbel 3-6-flowered
;

bracts

linear acuminate one-nerved about 8 mm. long 075 mm.

broad, brown purple ; pedicels drooping fragile about

1"5 cm. long (elongating to 9 cm. in fruit) green, anthopode

top-shaped at least 1 mm. long. Calyx narrow fusiform

about 7 mm. long almost equalling corolla-tube 5-angled
brown purple densely mealy outside, cut almost to base

into 5 lanceolate acute keeled adpressed lobes without

conspicuous hydathode sprinkled with meal inside at the

top. Corolla cream-white glabrous outside
;
tube cylindric

smooth within, exannulate, about 8 mm. long in long-

styled flower tinted sometimes greenish or pink, expanding
into a 5-lobed funnel-shaped limb about 1 cm. long densely

mealy inside
;
lobes rounded with smooth edge emarginate

about 5 mm. long and broad. Stamens in long-styled
flower inserted about 1*75 mm. from base of corolla-tube,

filaments greenish expanded at base slightly shorter than

narrow oblong yellow anther which is about 1'5 mm. long
with greenish connective and short apiculus. Ovary some-

what top-shaped ; long style slightly exserted pale green ;

stigma large tinted yellow discoid depressed slightly

revolute. Capsule cylindric about 9 mm. long about

3 mm. in diameter, in lower two-thirds enclosed by calyx,

crustaceous where exposed membranous within calyx,

cliestnut-brown glistening, dehiscing from the apex by
5 valves each usually splitting into 2 teeth

; placenta

cjdindric with short stipe 1"25 mm. long, placentiferous
area about 7"5 mm. long ;

seeds large flattened about

2 mm. long by 1"5 mm. in diameter often curved round the

placenta, smooth, obscurely squamous on surface, amber-

coloured.

Bhutan. Ridge S.E. of Angduphorang. Alt. 13,500 ft.
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Among boulders in sandy peat turf by streams. R. E.

Cooper. No. 4807. 16th September 1915.

A beautiful new species of the Sikkimensis series—
fragrant as members of the series are. Its creamy-white
flowers, short capsules, and shorter and narrower leaves

distinouish it from others of the series. From seeds

collected by Mr. Cooper for Mr. Bulley
—some of which

were generously presented by Mr. Bulley to the Royal
Botanic Garden, Edinburgh

—
plants have been raised and

flowered by Mr. Bulley and also at Edinburgh in 1917.

It is a free-growing plant, not so large or so floriferous

as P. sikkimensis, and I see no reason to doubt that it

will prove as hardy as is that species.

The plant is named after Joseph Hope, gardener to

Mr. Bulley at Ness, Neston, Cheshire, to whose skill is

due the raising of the plants from seeds collected by
Mr. Cooper in Bhutan.

Primula Maclareiii, Balf. f.^

A multicipital herb the leaves deciduous annually from

the somewhat elongated underground rhizome. Rhizome

producing ovoid perennating chamber-buds covered by a

few red-brown membranous cucullate scales. Leaves erect

long-petiolate as much as 37 cm. long (Maclaren) ;
lamina

of reniform or nearly orbicular outline about 8 cm. in

transverse diameter with 7-9 divergent primary veins,

1 Primula Maclareni, Balf. f.^Herba niulticeps gemmis globosis iiiagnis

perennans rliizomate elongate foliis mox deciduis. Folia elata erecta

longe petiolata ad 37 cm. longa ;
lamina ambitu reniformis vel suborbicu-

laris multi-lobata lobis triangularibus acutis dentatis glanduloso-pilosa

margine glanduloso-ciliata basi cordata. Scapus ad 7 dm. longus, cnm
bracteis pedicellisque calyceque glanduloso-pubescens vel pnberulus um-
bellani terminalem et verticillos 2-3'ad 8-floros gerens ;

bracteae lineari-

subulatae virides circ. 4 mm. longae pedicellis breviores
; pedicelli breves

circ. 6 mm. longi virides niitantes. Calyx viridis campunulatus circ.

8 mm. longus fere ad basim 5-lobatiis lobis lanceolatis uninerviis sinubus

membranaceis, liydathodeo conspicuo terminatis. Corolla atro-kermesina
viridi- vel flavido-oculata, tubo in flore longistylo circ. 1 cm. longo in

brevistylo r2 cm., extus glanduloso-pubernlo, annulato, limbi plani
disco circ. 2 mm. lato minute glanduloso-puberulo, lobis 5 obcoidatis

vel cuneatis bifidis. Stamina in flore brevistylo ad os tubi coroUini

iuserta in flore longistylo basim versus inserta, filamentis conspicuis,
antheris luteis connectivo lacteo-albo. Ovarium turbinatum

; stylus
brevis calyce brevior, longus paullo exsertus

; stigma discoideum viride.

Species in sectionem Geranioides ponenda et magnitudine atque in-

Horescentia candelabroidea distinguenda.
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shallowly 7-9 lobed, lobes triangular acute more or less

dentate, lobes and teeth ending in a prominent hydathode
often 1 mm. long, margin ciliate with glandular hairs, base

cordate with an open or closed sinus, upper surface bright

green, lower paler both glandular-hairy ; petiole about

9 cm. long green glandular hairy. Scape about 5-7 dm.

long (Maclaren) far exceeding the leaves, green glandular-

pubescent as are the bracts and pedicels and outside of

calyx, bearing 2-3 whorls and a terminal umbel of 6-8

flowers each
;

bracts linear-subulate about 4 mm. long,

green ; pedicels short about 6 mm. long drooping, green ;

anthopode narrow. Calyx campanulate green about 8 mm.

long glabrous inside, cut to near the base into 5 lanceolate

patent divaricate one-nerved lobes, nerve inconspicuous and

ending in a large pale yellow green hydathode, sinuses

membranous. Corolla crimson-lake (in bud deep plum-

purple) with yellow-green or yellow-tinted eye ;
tube

tinted red outside, cylindric below the stamens, ampliate
above them, glandular-puberulous outside, more or less

transversely rugose, in long-styled flower about 1 cm. long
in short-styled about 1"2 cm., annulate, annulus of ten

lobes antipetalous in pairs ;
limb flat, disk about 2 mm.

broad shortly gland-puberulous olive-green or tinted yellow
and bounded by a narrow deep-magenta ring ;

lobes 5

obcordate or cuneate about 8 mm. long and broad, deeply

bifid, segments divaricate often lobed and with an apiculus

in the sinus. Stamens in long-styled flower inserted about

4 mm. from base of corolla-tube, in short-styled near the

top the anthers reaching the annulus
;

filaments stout

conspicuous nearly as long as the anther; anther ovate

apiculate yellow with cream -white connective about

1'25 mm. long. Ovary smooth turbinate
; long style

slightly exserted, short style shorter than calyx ; stigma
discoid green.

Central Korea. Province of Whanghaido. Flowering
June 1915. Growing in rank grass at bottom of a narrow

valley at 4000 ft. Uncommon. Only seen in one group.

Mr. Malcolm Maclaren—after whom the plant is named.

A tall-growing species of the Geranioid section, diflering

from all other described members of the section by its

tiered candelabra inflorescence reaching over 7 decimeters
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in height, giving it the appearance, as Mr. Maclaren its

discoverer remarks, of P.japoniea. Rh. septemloha, Franch.

sometimes but seldom shows one whorl below the terminal

nmbel. There is, however, a Yunnan plant of the section

rivalling P. Maclareni in the size of the scape and number
of tiers of flowers. It was found in 1913 by Mr. Forrest

on the Chungtien Plateau at 10.000 ft, and he speaks of it

as a plant of 2| ft. high. The dried specimens in Mr.

Forrest's collection are in fruit only, and wliilst I have no
doubt about it being a new species as yet undescribed, I

have not felt warranted up till now in describing it in the

ab.sence of flowers.

Seeds of the Korean plant were presented to the Royal
Botanic Garden, Edinburgh, by Mr. P. D. Williams, of

Lanarth, Cornwall, and seedlings raised from them flowered

in 1917. The plant has not yet been grown in the open
and has not attained its maximum size. The longest scapes
on our plants were about 18 ins., and they produced three

whorls of flowers below the terminal umbel.

The plant loses its foliage after flowering, like P.jesoana,

Miq. of the same section, and perennates like it by the

formation of numerous ovoid or globose buds on the

rhizomes. These buds look like bulbils, but they have no

fleshy scales and are really chamber-buds, that is to say,
each is composed of a number of membranous scale-leaves,

the outer brown closely enrolling the inner green ones and

forming a chamber in which are found the" already formed

3^oung leaves and the incipient flower-shoot of the next
season standing on a broad flattened axis and not over-

lapping nor filling up the chamber. The scale-leaves are

viscid, the secretion acting as in other cases as a protection
to the young soft parts within.

Primula rupestris, Balf. f. et Farrer.^

A sticky perennial herb coated everywhere with long
and short glandular hairs. Leaves as much as 13 cm. loner

1 Primula rujMstris, Balf. f. et Farrer.—Herba multiceps. Folia

longe petiolata ad 13 cm. longa viscida gland ulo.so-pilosa jnlis brevibus
et loiigis iiitermixtis

;
lamina elliptico-ovata ad 4 cm. longa et lata

fere rotiindata margine plenimque 7-lobata lobis inaequaliter lobulatis
lobulis obtu.si- vel rotundatis vel subtruncatis ad apicem rubro-

punctatis basi cnrdatis sinu clause, supra conve.xa atro-viridis oiMca,



1917-18.] HOTANICAL SOCIETY OF EDINBURGH 241

with long petioles ;
lamina elliptic-ovate or almost rounded

as much as 4 cm. long and broad, rounded at apex, usually

7-lobed the lobes unequally lobulate each lobule obtuse

rounded or somewhat truncate its mid-vein ending in a

red point, base cordate with usually a closed sinus, upper
surface opaque dark green convex, under surface more or less

red prominently venulose
; petiole much longer than lamina

about y cm. long red, terete but for a slightly grooved

upper surface, swollen at very base into a vaginal cushion.

Scape as much as 15 cm. high bearing a terminal umbel

and one or two lower whorls of flowers usually about 5-6 in

a whorl or umbel
;
bracts linear acute about 1 cm. long and

1 mm. broad, green with a red vagina; pedicels unequal
2-4 cm. long spreading red, attached to centre of slightly

hollowed broad base of calyx. Calyx inversely funnel-

shaped about 5-6 mm. long (enlarging in fruit) about half

the length of the corolla-tube which is glandular-puberulous

outside, inflated at base and there about 5-6 mm. in

diameter, narrowed upwards and divided to beyond middle

into 5 adpressed elongated triangular obtuse or acute lobes

often paler than the green tube. Corolla white, lilac, or

rose with a yellow-green eye glandular-puberulous through-

subtus concava p]u8 miiiusve rul)raproinineiiter venosa ; petioliis lamina

ninlto lougior ad 9 cm. longus ruber crassu.s teres sed supra pauUo
sulcatus basi in vaginam pulvinataui incrassatam expansus. Scapus ad

15 cm. altus umbellam terminalem et verticillos 1-2 ad 6-tloros gerens ;

bi'acteae lineares acutae circ. 1 cm. longae 1 mm. ]atae virides basi in

vaginam subamjjlexicaulem pulvinatam expansae ; pedicelli in quaque
umbella vel verticillo variabiles nunc 4 cm. longi nunc 2 cm. ad centrum
fundi calycini intrusum late afHxi rubri patentes. Calyx obinfundi-

buliformis extus intnsque glandulosus glandulis stipitatis, basi inflatus

ibique circ. 5-(J mm. latus sursum augustatus sub anthesi circ. 5-6 mm.
longus (demum auctus) tubo coroUino dimidio brevior ultra medium
5-lol)atus lobis elongato-triangularibus obtusis ad corollam adpressis
tubo viridi pallidioribus. Corollae extus consjjersim glandulesae tubus

cylindricus supra stamina ampliatus in flore longistylo cii'c. 1 cm. in

flore brevistylo circ. 1*4 cm. longus albidus et flavido-tinctus extus

glanduloso-puberulus intus glaber exannulatus fauce circularis, limbi

plani patentis discus flavido-viridi-oculatus substrumosus 1"5 mm. latus

>upra glanduloso-puljerulus, lobi 5 obcoidati albi A'el violacei vel rosei

profunde emarginati. Stamina in Here longistylo basim versus in tlore

brevistylo supra medium tubi corollini antherarum apicil^us ab ore

3'5 mm. remotis inserta antheris angustis fere sessilibus circ. 2 mm.
longis. Ovarium fere globosum viride

; stylus albidus, longus inclusus

calycem superans, brevis vix calj'cem aecjuans ovario duplo longior ;

stigma pallide viride capitatum.

Species P. sinensi, Lindl. affinis calyce sursum abrupte contracto lobis

sepalinis adpressis, corollae limbo minore inter notas alias recognoscenda.
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out outside, tube cylindric expanded above stamens, in long-

styled flower about 1 cm. long, in short-styled about 1*4 cm.

long, about twice the length of calyx, white tinted yellow
at top, glabrous inside, exannulate with a circular mouth ;

disk of the flat spreading limb about 1-5 mm. broad yellow-

green glandular-puberulous somewhat strumous at base
;

lobes 5 obcordate 1 cm. long and broad or more, deeply

emarginate minutely papillose above. Stamens in long-

styled flower inserted near base of corolla-tube about

equalling calyx in short-styled above middle of corolla-

tube with anther-apices about 35 mm. from its mouth,
anthers almost sessile narrow about 2 mm. long. Ovary
green nearly globose ; style white, long style included in

corolla-tube a little longer than calyx, short style scarcely
as long as calyx, twice length of ovary ; stigma pah-

green capitate.

Szechwan. " Primula ruj^estris occurs on hard dry
reddish limestone clifts in the Da Ba San (Ta Pa Shan),
seen flrst between Ming Chiang Chow and Tai-an-i, down
over the Sliensi-Szechwan border, and last seen on a lime-

stone bluflf above the Kia Ling Kiang where it debouches

into the Red Basin of Szechwan. The journey between

Lo-yang and Kwang-Ytien goes each day over a low little

wooded range running up to some 8000 ft. The Primula

Kaunts cliflT-faces in the gorges, exactly as P. Allionii grows
in the dry hard clifl-faces of the Roja. Only withered

relics were to be seen when I passed through in early
November 1915

;
in fact it w^as only with much difficulty

and after long search that I succeeded in finding a few

seeds still lingering. In such conditions it is hardly to be

wondered at if I failed to difl'erentiate it from P. sinensis,

remote though such an extension of distribution would

have been. I have no doubt that P. rupestris pervades
all those small low ranges of the Da Ba San on its lime-

stone outcrops, on the gorge-clifls, etc., at an elevation of

some 6000-7000 ft. Its habits and habitat suggest a great
dislike for winter damp, but from its geographical station

I hoped it might prove as much hardier than P. sinensis

as has since been proved to be the case."—R. Farrer.

From seed collected by Mr. Farrer, P. rupestris is now in

cultivation and flowered in 1916 in the Royal Botanic
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Garden, Edinburgh. It is a near ally of the well-known

P. sinensis, Lindl. of Western Hupeh and Eastern Yunnan,
the only species hitherto described of the Auganthus series

of Primula. Hardier than its ally, it may prove a valuable

addition to the plants of the outdoor garden, especially if

it varies as much as P. sinensis under cultivation. It

differs from the wild plants of P. sinensis in its larger

leaves with longer and stouter petioles, its longer and

stouter pedicels, the calyx abruptly tapering from the

swollen base into the elongated triangular adpressed lobes

more than half the length of the calyx, the smaller corolla

limb. As in P. sinensis the corolla is glandular on the

outside. I mention this because Pax says the corolla in

P. sinensis is eglandular.
At the Primula Conference in 1913 I referred to the

geographical distribution and the variability of the Chinese

species P. sinensis and P. ohconica, Hance, pointing out that

whilst the latter is widely spread in Western China and

shows many form-modifications in relation to habitat in

cultivation, it has not varied or developed to the extent

exhibited by P. sinensis, which is only known from the one

area about Ichang. Here we have now in this Szechwan

plant a form-modification of the type of P. sinensis, and

it may be taken as indicating that there are probably others

to be discovered in the wide region that intervenes between

W. Hupeh and Kansu. There is another form in cultiva-

tion, found by Wilson in W. Szechwan (I believe), but no

description of it has yet appeared
—a fate that has attended

so far many interesting new forms of Primula collected by
Wilson, dried specimens of which have been distributed by
the Arnold Arboretum.

Primula scopulorum, Balf. f. et Farrer.^

A pretty plant coated with yellow meal forming a rosette

of nearly prostrate leaves beneath which are the dry
- Primula scopuloruvi, Balf. f. et Farrer.—Species parva rosulata foliis

prostratis luteo-farinosis. Folia oblonga vel oblongo-ovalia vel oblongo-

elliptica irregulariter dentata fere sessilia supra sparsim subtus dense

luteo-farinosa. Scapus ad 3 cm. longus cum bracteis pedicellisque
luteo-farinosus umbellam ad 13-floram gerens, floribus deinceps
evolutis

;
bracteae ovato-lanceolatae ad 7 mm. longae ; pedicelli ad

2 cm. longi. Calyx anguste campanulatus ad 7 mm. longus 5-costatus

ad medium 5-lobatus extus intusque luteo-farinosus lobis oblongis vel
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witliered leaves of previous years. The roots from the
small rhizome delicate in relation to the mossy soil of its

native habitat. Leaves as much as 4 cm. long- and 2 cm.
broad oblong or oblong-oval or oblong-elliptic rounded at-

apex irregularly toothed on margin the teeth endino- in

conspicuous hyduthodes, base more or less narrowed to a

hardly distinct petiole, primary veins feathered and ascend-

ing, upper surface sparingly loM^er surface densely coated
with yellow meal. Scape short as much as 3 cm. long
stoutish and like the bracts and pedicels yellow-mealy,
bearing an umbel of as many as 13 flowers which open
one or two at a time in succession; bracts ovate oblong-
lanceolate keeled and cucullate, as much as 7 mm. long;
pedicels stiff stoutish spreading, as much as 2 cm. long;
anthopode top-shaped often 1 mm. long. Calyx narrowly
campanulate as much as 7 mm. long o-ribbed, the sinuses
not thinner, with yellow meal outside and inside, split to

about the middle into 5 oblong or oblong-ovate acute lobes

their midrib and lateral ascending veins conspicuous with-
out evident terminal hydathode. Corolla red-violet with

yellow eye, coated outside where exposed with yellow meal,
somewhat membranous

; tube cylindric tinted red, in short-

styled flower about 1-4 cm. long, in long-styled about
1-2 cm., transversely rugose the uppermost ridges at the
throat swollen into a sort of annulus, disk of the limb

yellow about lo mm. broad most minutely puberulous;
lobes as much as 1 cm. long and broad imbricate obovate
or somewhat obcordate deeply bifid the segments divaricate.

Stamens with very short filaments, the anthers about
2-5 mm. long, ochre-coloured with purple connective, in

short-styled flower inserted near top of corolla-tube the

anther-tip about 1-5 mm. from the mouth, in long-styled
flower near base of corolla about equalling the calyx.

obloiigo-ovatis acutis. Corolla rubro-violacea luteo-oculata extus hiteo-
farinosa Uibo in flore brevistylo circ. 1-4 cm. longo, in longistylo circ.
1-2 cm., ore strumoso pseudo-annulato, lobis obovatis vel subobcordatis
circ. 1 cm. longis bifidis. Stamina in flore brevistylo prope os corollae
inserta in longistylo prope basini. Stylus longus inclusus stigmate ab
ore corollae circ. 2-5 mm. remoto, l)revis calyce paullo brevior

; stigma
discoideo-capitatum.

Species P. membratiifoliae, Franch, aflSnis foliis fere sessilibus,
pedicellis calyceque multo brevioribus, corolla ei'arinosa inter notas
alias facile distinguenda.
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Ovary with flat summit somewhat top-shaped ; style and

stigma pale green, long style included, the stigma about

2-5 mm. from corolla mouth, short style slightly shorter

than calyx ; stigma discoid-capitate.

Kansu. " The specimens show the plant at its best, and

are from cool shady moss ledges (10th May) on the limestone

at about 6000-8000 ft. in the Satanee Alps. In those of

Siku it ascends actually to the summit ridges at 12,000-

13,000 ft. (22nd June), but here (I think the northerly limit

of its range) it is in all situations and heights much squinnier
and poorer in all ways than these fine but typical specimens
of the Satanee Alps. (Flowers from April-May, low down,
to the end of June on the tops.)

"
F. 39. P. No. 2. Farrer

and Purdom. Coll. 1915.

This species found by Messrs. Farrer and Purdom is now
in cultivation from seed collected by them, and it flowered

in the Royal Botanic Garden, Edinburgh, in 1916 in a cold

pit. It has not been grown outside yet, though it is prob-

ably hardy, but covered as it is with yellow meal, easily

washed off by rain, it will likely lose much of its effective-

ness when grown in the open.
One of the Yunnanensis series of Primula, its nearest

ally is the Yunnan P. memhranifolia, Franch. That

species is readily distinguished by the large cushion which

it forms, its paler leaves spathulate in form, its thinner

scape mucli shorter pedicels and calyx and by the colour of

the corolla and absence of meal on the outside of it.

The flat prostrate rosette of leaves is a conspicuous
character of P. scopulorum, as is also the long period of

flowering. This results from the production of many
flowers in the umbel and their unfolding one after the

other. One sees the same prolonged flowering in other

members of the Yunnanensis series.

Either P. scojouloru^n is a variable plant in Kansu or

two species very like one another and growing together
have been gathered and treated as one. Messrs. Purdom
and Farrer's dried specimens show two forms, and amongst
our cultivated plants two forms have appeared. I am not

yet prepared to deal with this problem.

(Issued separately 29th December 1917.)
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Some Late-Flowerikg Gentians.

By Professor Bayley Balfour, F.R.S.

(Read 14th February 1918.)

There is a small series of Asiatic Gentians belonging to

the Section named Frigida by Kusnezow which are the glory
of the autumn garden, but which, as introductions of more

or less recent years, are not yet known as they ought to be

and will be. There is some confusion in their nomenclature,

and I shall take the opportunity to clear this up when

writing now, as I propose to do, upon the characters and

distinctions of the species.

The species to which I refer are four :
—

G. Farreri, Balf. f.

G. Lawrencei, Burkill.

Kansu.

Siberia

(Baicalia).

G. sino-ornata, Balf. f. Yunnan.

G. Veitchiorum, Henisley. Szeclnvan.

Discovered, Farrer and Purdoiu,
1914. lutrod. Farrer, 1914.

First flowered, Edinburgh,
1916.

Discovered, Bocherel. Introd.

Leichtlin,1905. Firstflowered,
Sir Trevor Lawrence, 1905.

Discovered, Forrest, 1904. Introd.

Bulley, rjll. First flowered,
Ness and Edinburgh, 1912.

Discovered, Wilson. Introd.

Veitcli, 1905. First flowered,

Veitch, 1905.

They are prostrate forms spreading by stolons —'

reachincr in G. sino-ornata some 18-25 cm. in length—
from a central rosette. Each stolon prostrate at first

ascends as its vegetative growth ceases and ends in a single

flower. These stolons may root, and at the point of rooting

start a new rosette whence new stolons are emitted. Thus

the plant may cover a considerable area in the garden.

6r. VeitcJtiorum seems to be the least effusive in its exten-

sion. The whole of them have paired leaves connate at

the base. By this character they are at once separated

from another series of the Section Frigida, that of G.

ternifolia, Franch., G. tetraphylla, Franch., G. liexapliylla,

Franch., and G. Aretlcusa, Burkill, in which there are

always more than two leaves in the nodal whorl. In the

Ternifolia series occur flowers no less beautiful and late

flowering than those of the series of which I am writing.



1917-18.
J

BOTANICAL SOCIETY OF EDINBURGH 247

but only one species
—G. hexaphylla, Franch.—is in cultiva-

tion so far as I know. Introduced by Farrer, it flowered

at Edinburgh in August 1916, in plants raised from seed

presented by the late Robert Woodward, Esq., jun., of Arley
Castle, Bewdley.

In the paired-leaved series of which I write, the leaves

of the pair have each the potentiality to produce an axil-

lary shoot, but as so commonly happens in such cases the

bud of one of the leaves is prepotent, and the prepotent
buds in successive pairs follow a

-|- spiral course round the

axis which produces them. If a prepotent bud develops
a shoot, its sister bud in the opposite leaf-axil is suppressed,
but if from any cause the prepotent bud be arrested or

destroyed, then the energies of the sister bud are called

upon and it may elongate as a shoot. Thus each stolon

has capacity to branch—a double chance from each node—
and these branches, each of them, has, like the mother stolon,

the power to root at the nodes and to end in one flower.

The vegetative and reproductive capabilities of the plant
are therefore great. G. Farreri, G. Lawrencei, and G. sino-

ornata exhibit this stolon-branching to the greatest extent
—G. Veitchiorum in my experience the least. And this

seems to be constitutional. For the former are the most

satisfactory of plants, and the flexibility of their parts lends

them to the most ordinary of handling. On the other hand,
0. Veitchiorum seems to be, at Edinburgh, a less adaptable

plant
—

stifler, less ready to respond.
In the solitary terminal flowers the calyx has an entire

tube with long distinct lobes. By entire I should perhaps

explain that the tube of the calyx is not split down one

side as it is, for instance, in G. decwmhens—to name a well-

known garden plant. The distinction is an important one

for difterentiation of species of Gentian. The corolla, large
and showy, some 5-6 cm. long, obconoid and funnel-shaped,
sometimes slightly bulged above the calyx, is of various

shades of blue, and has broad paler striped or suft'used

petaline bands on the outside. The folds, though toothed,

are never fringed. The ovary has a long stalk, and the

style is also long, with the branches recircinate at the tip.

These Gentians grow at Edinburgh in any good moist

garden soil, either in shade or in full sun exposure
—flower-

TEANS. EOT. SOC. EDIN. VOL. XXVH. ] 8
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incr perhaps better under exposure. Every shoot will strike

—those of the narrow-leaved species most freely.

Gentiana Farreri, Balf. f.^

Perennial herb with thick roots and very many branch-

ing stolons freely rooting and spreading from a primary
central rosette, the stolons forming many new rosettes

from the leaf-axils at the rooting nodes. Stolons as much
as 18 cm. long prostrate at the base, then ascending, having
terete internodes about 1 cm. long and 2 mm. in diameter,

genei'ally green and without surface papillae, sometimes

reddening. Leaves epetiolate thick opposite, each pair
connate and forming a vaginal somewhat loose sheath as

much as 5 mm. long ;
lamina of upper region of stolon over

2 cm. long 2 mm. broad, in the primary ro.sette as much
as 6 cm. long 5 mm. broad (on rosettes of the stolons

somewhat smaller), linear not contracted at the base,

tow^ards top narrowed into an acute or acuminate apex,

margin obscurely scaberulous, on both sides whitely-

papillose, concave above dark-green glossy, paler beneath,

midrib slightly raised in the sinus of the longitudinal

groove. Flower solitary terminal
; pedicel stout as much

as 1 cm. long 3 mm. in diameter often reddened. Calyx
as much as 5 cm. long, slightly shorter than corolla 5-lobed

;

tube somewhat funnel-shaped not split, as much as 2 cm.

long 5 mm. in diameter, somewhat membranous green out-

side .sometimes reddish at the base, intracalycine membrane

green truncate transversely rugose ;
lobes somewhat thick

1 Gentiana Farreri, Balf. f.—Herba perennis stolonifera. Stolones
radicantes ramosi ad 18 cm. longi a rosula central! patentes. Folia
stolonum epetiolata opposita vaginato-connata linearia acuta vel acumi-
nata recurva 2 cm. longa vel ultra, 2 mm. lata, vel majora. Flos solitarius

terminalis
; pedicellus circ. 1 cm. longus. Calycis tubus infundibularis

baud dimidiatus circ. 2 cm. longus ;
lobi duplo longiores lineares

recurvi basi baud angustati. Corolla obconoideo-tubulosa ad 6 cm.

longa extus vittata vittis Havido-albidis lineato-tinctis iutus citrino-

maculata, fauce alba
;

lobis ovatis circ. 8 mm. longis sub-apiculatis

nietliylo-coeruleis nitentibus, plicis 3 mm. longis 7 mm. latis erosis.

Filamenta staminum in parte libera circ. 9 mm. longa anguste alata
;

antberae sagittatae. Ovarium 1'5 cm. longum ; stij)es circ. 2'2 cm.

iongus ; stylus ad 7 mm. longus ramis stigmatiferis 4 mm. longis
recurvis.

Species Sectionis Frigidae G. Laiorencei, Burkill affinis sed robustior
et calycis lobis tubo triente longioribus, corollae colore facile recog-
noscenda.

Kansu, in alpibus Jo-Ni.
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very long, 3 cm. or more long, barely 1"5 mm. broad, like the

uppermost leaves linear acuminate, subequal distant recurved

not contracted at the convex base. Corolla obconoid-tubular

as much as 6 cm. long spreading to over 3 cm.
;
tube within

the calyx not 5 mm. in diameter, greenish-white, expanding

upwards beyond calyx and showing on outside five broad

yellowish-white bands on the median of the petals (anti-

petaline), each band having a central narrow greenish-blue

line and a similarly coloured longitudinal ridge on each

margin, inside sprinkled with small green and citron-yellow

antipetaline spots, the interpetaline areas more or less pale-

white and suffused with blue, throat white
;
lobes 5 broadly

ovate or trigonous acute somewhat apiculate, about 8 mm.

long and broad, recurving, outside traversed by the anti-

petaline bands, on the inside shining satiny of a methyl-
blue colour

; plicae semi-lunate methyl-blue coloured above,

underneath paler more opaque, about 3 mm.long 7 mm. broad,

erose, the middle tooth longer. Filaments of the stamens

free through about 9 mm. and there narrowly winged about

1 mm. broad, intensely purple on the outside, white on the

inside
;
anthers sagittate about 3 mm. long. Ovary 1-5 cm.

long ; stipe about 2*2 cm. long ; style as much as 7 mm. long

its stigmatiferous branches about 4 mm. lo'ng, recurving.

Kansu. Jo-Ni alps. Farrer and Purdom, 1914.^

Specimens of this species were not brought by Farrer,

and my description is based upon living plants which

flowered in the Royal Botanic Garden in August 1916.

They were raised from seeds presented by the late Robert

Woodward, Esq., jun., of Arley Castle, Bewdley—a portion

of his share in the produce of Mr. Farrer's expedition.

G. Farreri is a superb species, perhaps the finest of the

series to which it belongs. The wonderful sheen of the

blue of its petals and folds above the white throat is

its outstanding flower-feature, and the recurving of the

corolla shows off the colour to advantage. It seems to be

less affected by weather conditions than is the case with

other Gentians. Sunshine is not necessary for the flower-

expansion, although in sunshine only is the full glory of

its colour displayed. On dull cloudy days as in bright
sunshine the plant opens flowers freely. And the flower

1 See Farrer, On the Eaves of the World, ii (1917), 214, 216.
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does not always close on the approach of twilight. There

are better and poorer floAvered individuals noticeable in the

cultivated plants
—some opening the trumpet widely, others

keeping the corolla-lobes more erect. It begins to flower

at Edinburgh in late August, and continues until winter

frosts destroy its aerial shoots. Rooting as it does at every
node propagation of it is easy.

When in flower there is no other species with which

G. Farreri can be confused. The Siberian G. Laicrencei,

Burkill, is its nearest ally, but that wants the fine flower-

colour, its flowers do not open in the wide trumpet-form
of G. Farreri, and its leaves and stem are altogether more

delicate. From G. sino-ornata, Balf. f., and G. Veitchi-

orum, Hemsl., others of its allies, it is easily diagnosed.

The}'' have flowers of a i-oyal blue and purple-blue colour,

and the latter has shorter blunt leaves.

Gentiana Laivrencei, Burkill, in Gard. Chron., 3, xxxviii

(1905), 307, fig. 119.1

G. ornata, Bot. Mag. (1907), t. 8140.

Perennial spreading herb with thick roots and forming
a compact rosette from which emerge many long leafy

stolons rooting a*t the nodes. Stolons as much as 15 cm.

long thin about 1 mm. in diameter with cylindric u.sually

1 Burkill's description runs :

—
Gentiana Laicrencei, Burkill.—G. ornatae, Wallich, valde affinis folii.s

autem elongatis distinguitur. Planta perennis diffuse caespitosa. Caules

plures, subdecumbentes, nee angulati, ad 10 cm. longi. Folia nitentia,

arcuata, per paria vaginato-connata, infinja 5 mm. longa, suprema 20 mm.
longa, 2 mm. lata, acutissima

; vagina 3 ram. longa. Calycis tubus

12 mm. longus, margine membranaceo integer ; dentes quinque foliis

supremis peisimiles, parnra inaequales, 14-18 mm. longi. Corollae tubus
40 mm. longus, infra albidus et atro-coeruleo-striatus, faucibus coeru-

lescens ;
lobi deltoideo-ovati, acuti, laete coerulei, 5 mm. longi, 4 mm.

lati ; plicarum lobi late deltoidei, 2 mm. longi, 4 mm. lati, margine
subintegri. Filamenta 30-32 mm. longa, ad corollam infra medium
annexa, violacea. Ovariiim 12 mm. longum ; stipes basi mellifluus fere

20 mm. longus ; stylus 1 mm. longus ; stigmata 8 mm. longa.
A handsome Gentian, brought into cultivation by Herr Max Leichtlin

of Baden-Baden. The specimens from which the description is drawn
flowered in the garden of Sir Trevor Lawrence at Burford, Dorking, to

whom we are indebted for the specimens here illustrated. The original
seeds were collected by M. Jules Bocherel on a journey into JNIongolia
from Lake Baikal. Gentiana ornata, its nearest ally, is a native of the

Eastern Himalaya and South-West China. Gentiana ternifolia, Franchet,
is another ally which comes from Yunnan ; Gentiana tetrajihylla,

Kusnezow, and G. hexaphylla Maximowicz, are allies growing in
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reddening long internodes as much as 2 cm. long in upper

part, prostrate at base branching above, each branch

ascending and ending in a single flower or some branches

arrested and forming nodal rosettes whence new stolons

arise. Leaves of the upper region of stolons linear-filiform

running out to a long point, as much as 2 '5 cm. long hardly
1-5 mm. broad hardly recurving not constricted at base,

epetiolate, passing at once into a vagina connate with that

of opposite leaf into a sheath about 3 mm. long. Flower

solitary terminal
; pedicel as much as 1"2 cm. long barely

2 mm. in diameter red. Calyx about 3'5 cm. long; tube

funnel-shaped not split, about 1-3 cm. long 3'5 mm. broad

angular, shining outside very red at the base, above some-

what blistered, dark-green, inside pale-green slightly rugu-
lose, intracalycine membrane truncate ; lobes subequal
distant linear-filiform to a long point, over 2 cm. long
about 1"5 mm. broad, not contracted at base, somewhat
involute dark-green erect spreading not markedly recurved.

Corolla obconoid-tubular about 5-5 cm. long spreading to

about 2 cm.
;
tube within the calyx pale-green about 3 mm.

in diameter, above that with 5 antipetaline bands greenish-
white not spotted but with a central narrow faint purple
line and two lateral broader purple boundary ridges, inter-

petaline areas white tinted pale sky-blue, inside unspotted
white rugulose on antipetaline areas, throat striped pale
blue and white

;
lobes 5 broadly ovate or trigonous obtuse

and slightly apiculate pale sky-blue about 6 cm. long and
broad half patent ;

folds paler than lobes, about 3 ram. long
and 7 mm. wide, broadly triangular erose with a longer often

aristate tooth about the middle. Staminal filaments free

through 1-2 cm. tinted pale blue, inserted about 2-1 cm.

above base of corolla, narrowly winged ;
anthers sagittate

4 mm. long. Ovary about 1"4 cm. long; stipe 2*5 cm. long;

style 6 mm. long its stigmatiferous branches about 1'5 mm.
Siberia. About Lake Baikal. Bocherel.

This species was described and figured by Burkill from

Szecliuan. The whole group consists of plants with showy flowers, but
G. ornata is the only one which has been in cultivation prior to the
introduction of G. Lawrencei.
The flowers of G. Lawrencei are 1| inch long, upright, and blue above,

the lower part of the tube being pale, with dark blue lines. They
s tand solitary on the ends of ascending narrow-leaved branches.
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plants which flowered with Sir Trevor Lawrence in 1905.

The plant came from Max Leichtlin, who raised it from

seed collected by M. Jules Bocherel about Lake Baikal, as

Burkill informs us. A plant frorh the same source was

received at the same date at, and its progeny still flourishes

in, the Roj'al Botanic Garden, Edinburgh. The history of

the plant figured in the Botanical Magazine (1907),^ t.

8140, under the name G. ornata, Wall., is that of Sir Trevor

Lawrences and of the Edinburgh plant, and the figure is

that of G. Laivrencei. It is not G. ornata. Wall. I do not

understand the reference under the figure to Walton's

specimens. These were described by Burkill under the

name of G. Waltoni^—a species with a dimidiate-spatha-

ceous cal3^x altogether diflbrent from the type of G.

ornata.

G. Laivrencei is a pretty species, most like G. Farreri

of those I speak of here. It is, however, a more slender

plant, with thinner stolons and much narrower leaves—they
are almost thread-like at times—and they do not recurve

in the manner of those of G. Farreri. It is very sensitive

to atmospheric states, and is therefore at a disadvantage
with G. Farreri. The flowers are only open in brightest

sunshine and in a warm dry atmosphere. The flower has

always a purple-red thin stalk, about a centimeter or more

in length and little over a millimeter in diameter, and it

gives the impression of being scarcely strong enough to

support erect the large flowei\ The calyx-tube is shorter

than in G. Farreri, as are also the thin almost filiform lobes

which remain erect and do not recurve. The expanded
mouth of the corolla-tube is only about 2 centimeters across

—in G. Farreri it is 3 cm.—and the lobes and folds do not

reflex to the extent they do in G. Farreri, so that the mouth

has not the broad trumpet-form of that species. The throat

is not pure white as there but lined with blue, and the blunt

lobes with the folds, which are somewhat erose, are of a

paler sky-blue tint. If it would only open its flowers,

which are profusely produced,
—as freely as in G. Fa^rreri

—it would more closely rival that species for favour.

G. Lawrencei is like G, Farreri a long flowerer—opening

1 See also Gard. Chiuii., 3, xl (1906), 182.
2 Burkill ill .Jouin. Proc. Asiat. Soc. Beng ,

n..«. ii (1906), 310.
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at Edinburgh in late July and continuing during the

autumn—and it is as easily propagated.

Gentiana sino-ornata, Bali, i}

G. ornata, Forrest (not of Wallich), in Notes Roy.
Bot. Gard. Edin., iv (1907), 71.

G. ornata, Hort. (not of Wallich).

Perennial herb with thick roots producing man}^ spreading

rooting stolons from a primary central rosette, and forming-

new axillary rosettes at the rooting nodes. Stolons 18 cm.

or more long, prostrate at the base ascending towards the

apex composed of short terete more or less papillate reddish

internodes. Leaves epetiolate thick somewhat fleshy

opposite connate each pair forming a short vaginal sheath

about 2*5 mm. long ;
lamina in the primary rosette linear-

lanceolate from the base as much as 1'5 cm. long 3 mm. or

more broad not narrowed at the base, margin in the young
leaves whitely cartilaginous subsequently scaberulous and

at the base minutely ciliolate, whitely papillate on both

surfaces, concave dark-green glossy above, paler beneath,

midrib slightly elevated at bottom of longitudinal groove ;

lamina of lower leaves of stolon small often 5 mm. long
1 mm. broad lanceolate or linear-lanceolate longly acute,

of upper leaves as much as 3'5 cm. long 5 mm. broad some-

what cucullate strict not recurving minutely ciliolate at

base. Flower solitary terminal
; pedicels about 5 mm. long.

Calyx about 3'5 cm. long much shorter than corolla, 5-lobed ;

^ Gentiana sino-ornata, Balf. f.—Herba perennis diffusa stolonifera.

Stolones radicantes ramosi ad 18 cm. longi vel ultra a rosula central!

patentes. Folia stolonum epetiolata opposita vaginato-connata lineari-

lanceolata vel a basi lanceolata longe acuta ad 3-5 cm. longa 5 mm. lata

sursum concava. Flos solitarius terminalis ; pedicellus brevis vix 5 mm.

longus. Calycis tubus infundibularis haud dimidiatns circ. 1 cm.

longus ;
lobi circ. 2 cm. longi liiieari-acuminati erecti basi haud angustati.

Corolla obconoideo-tubulosa ad 6 cm. longa vittata vittis flavido-albidis

purpureo-suffusis et lineato-tinctis, intus emaculatis, fauce coerulea
;

lobis late ovatis acutis circ. 8 mm. longis intense coeruleis nitentibus
;

plicis circ. 3 mm. longis 8 mm. latis subcrenulatis vel dentatis. Fila-

menta staminum in parte libera circ. 1 cm. longa anguste alata coerulea ;

antberae sagittatae. Ovarium circ. r4 cm. longum ; stipes circ. 22 cm.

longus ; stylus ad 7 mm. longus ramis stigmatiferis circ. 6 mm. longis

recurvis.

Species Sectionis Frigidae a G. Farreri, Balf. f. et G. Laturencei, Burkill

foliis lineari-lanceolatis vel lanceolatis sursum concavis, florum colore

intense coeruleo facile recognoscenda ;
a G. Veitchioricm, Hemsl. habitu

diffuso foliisque sursum concavis recedens.

N.W. Yunnan.
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tube funnel-shaped not split somewliat coriaceous about

1 cm. long or more 4 mm. in diameter reddened at the

base outside ; intracalycine membrane greenish-white trun-

cate plane glossy ;
lobes subequal scarcely'' distant linear-

acuminate hardly 2 cm. long 2 mm. broad flat not recurved

not contracted at base green sometimes purpling at the

tip. Corolla obconoid-tubular as much as 6 cm. long,

spreading to about 3 cm.; tube within the calyx narrow

yellowish-white, expanding upwards beyond calyx and

showing on outside 5 broad bands (yellowish-white and
suffused irregularly with purple) on the median of the

petals (antipetaline), each band traversed by a central

purple-blue line and having on each margin a dark-purple

longitudinal ridge, inside transversely rugose without

citron-yellow antipetaline spots, the interpetaline areas

of a deep blue colour, glossy, throat blue
;
lobes broadly

ovate acute apiculate about 8 mm. long and broad, half-

spreading, outside traversed hy the antipetaline bands,
inside royal-blue-coloured glossy ;

folds slightl}^ paler more
or less oblique broadly triangular obtuse entire or some-

what crenulate or toothed about 3 mm. long 8 mm. broad.

Free part of filaments of stamens about 1 cm. long tinted

blue narrowly winged; stamens inserted about 2'5 cm.

above base of corolla
;
anthers about 2'5 mm. lontr sagittate.

Ovary about 1"4 cm. long; stipe about 2'2 cm. long; style
as much as 7 mm. long its stigmatiferous branches about

6 mm. long recurvinof.

E.N.W. Yunnan :—Summit of Mi Chang pass between
River Yangtze and Chungtien plateau. Alt. 14,000-15,000
ft. Flowers deep blue. G. Forrest. No. 408. Sept. 1904.

~E.N.W. Yunnan:— Lichiang Range. Eastern flank.

Open mountain meadows. Alt. 11,000-12,000 ft. Lat.

27" 80' N. -Plant of 5-8 ins. Flowers bright blue, plicae

green. G.Forrest. No. 6728. Sept. 1910.

E.N.W. Yunnan :
—Summit of the Sungkwei pass.'

Stony open pasture. Alt. 12,000 ft. Lat. 26° 12' N.
Plant of 2-4 ins. Flowers deep clear blue, plicae yellowish-
blue, striped and spotted. G. Forrest. No. 7374. Nov. 1910.

W.N.W. Yunnan :—Mekong-Salween divide. Alt. 12,000
ft. Lat. 28' 10' N. Moi.st pasture. G. Forrest. No.

13,549. Oct. 1914.
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The differentiation of closely allied species of Gentian

from dried specimens is a task of some difficulty, and

following the lead of Franchet,^ who had described two

Gentians collected by Sonlie at and about Tungnglo in

W. Szechwan as varieties of the Himalayan G. ornata, Wall,

under the names obtusifolia and acutifolia, Forrest's

dried earlier Yunnan specimens (under No. 408) of this

plant were referred to G. ornata. Cultivation of plants

(raised from seeds of later specimens under No. 6728)

which flowered with Mr. BuUey at Ness and also at Edin-

burgh in 1912 showed that Forrest's plant was not the

true G. ornata, and we named our plant a Chinese form

of G. ornata. Under this designation Forrest's plant has

passed out of the Royal Botanic Garden, Edinburgh,

dropping sometimes in its spread the qualification
" Chinese

form," and appearing as G. ornata. Under the name

G. ornata it received an Award of Merit at the Royal
Horticultural Society when exhibited on October 12, 1915,

by Mr. Amos Perry, who had obtained the plant from Edin-

burgh. It is not the Waliichian species, which is not now
in cultivation, and perhaps never has been. I have not

the material by which to form an opinion upon whether

Forrest's plant is the same as 8oulie's Szechwan plants.

1 Francliet in Bull. Soc. Bot. Fr., xliii (1896), 493, where he says :—
Gentiana ornata, Wall., Cat. 4.386

;
C. B. Clarke, in Hook., Fl. of Brit.

Ind., iv, 116 ;
Bot. Mag., t. 6514 (forma micrantha).

Species in Se tchuen occidentali variabilis.

a Obtusifolia.
—Folia inferiora et media oblonga, superiora lanceolato-

linearia, omnia obtusa ; flores 4-5 cent, loiigi, caerulei cum vittis fuscis;

plicae ovatae, obtusae.

Les prairies humides, les pelouses fraiches a Tongolo, Tizou, etc.

(R. P. Sonlie). En thibetain : Aou meto (fleur du frere aine).

^ Acutifolia.
—Folia media et superiora linearia, acuta vel acuminata

;

flores 6-8 cent, longi, anguste tubulosi, lobis margine intense violaceo-

caeruleis, tubo cum vittis longitudinalibus atro-violaceis. Flores

Gentianae striatae Maxim.

Depuis Tongolo jusqu'au village de Te la to, dans les bois et les

lieux sees.

Je n'ai pas vu de la Chine la variete meiatitha, Clarke, a jjetites fleurs

et a feuilles courtes, recurvues.

Le vegetation du G. ornata est la meme que celle du G. ternifolia,

Franch. ;
les stolons epiges ou hypoges s'enracinent a leur sommet d'ou.

procede un bourgeon feuille qui continuera la plante. Ai;tour de ce

bourgeon se developpent deux ou plusieurs rameaux ascendants portant
chacun une fleur. Dans toutes les formes de la plante la capsule est

toujours tres longuement stipitee, lanceolce, brievement attenuee en

style court.
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The latter are certain!}' not G. ornata, Wall. I shall at

the end of this communication deal with the question of

the identity of G. ornata, Wall., and will add therefore

nothing more here on the subject.

Until G. Farreri came, I gave the palm to G. sino-ornata

amongst late-flowering Gentians. Nor do I admit that

G. Farreri surpasses it at all points. The one is a pale
the other a dark flowered species, and both should have a

place in ever}' gai'den.

G. sino-ornata is a late flowerer. The first flowers open

usually at Edinburgh in the last days of September, and

flowering continues until winter rigours send the plant
to rest. It appears to be the most free in growth of the

four species referred to here. A small plant from a cutting
will increase to a patch a foot or more in diameter within

a year. There is no mistaking it for any other species.

Its half lanceolate pointed leaves, not narrowed at the

base, which may be 5 millimeters broad, are stifl' and

spreading on the stolons and do not recurve as in G. Farreri

and G. Laivrencei, and though they may approach the

length of the leaves in those species, they look much shorter

owing to their greater breadth. The pedicel above the

uppermost leaves hardly exists, so that the flower looks

as if it were sessile on the end of the stolon and not stalked

as in G. Farreri and G. Laivrencei. Then the calyx is much
shorter than the corolla, its inner lining has a whitish

vesicular appearance, and the calyx-lobes are erect—each

of them is flat, taj)ering from a non-contracted base about

3 millimeters broad to a sharp point. The corolla has a

limb about 3 centimeters across when expanded, the throat

is blotched inside and not bright white. The apiculate
lobes do not reflex to the extent of those of G. Farreri, and
the folds remain somewhat erect—the whole effect is that

of a narrower and more funnel-like not trumpet-shaped
mouth. The general colour of the corolla-limb is a rich

royal-blue, in marked contrast to the satiny methyl-blue
in G. Farreri and G. Laivrencei. The flowers show all

the sensitiveness to light and moisture of most Gentians,

only expanding fully under bright sunshine and in a

dry atmosphere.
G. Veitchioruin is an altogether difl'erent plant in its
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compact habit with blunter leaves. Its flowers are of a

dark blue as in G. sino-ornata, but of a deeper blacker tint.

Gentiana Veitchiorwm, Hemsl.^ in Gard. Chron., 3, xlvi

(1909), 178, %. 74.

G. ornata, Hort. (not of Wallich).

G. ornata, var. obtiisifolia, Fraiich. in Bull. Soc. Bot.

France, xliii (1896), 493 (ace. to Hemsley).
G., ornata, var. Veitclni, W. Irving in Gard. Chron., 3,

Iviii (1915), 288, fig. 100.

Perennial herb with thick roots and forming a central

rosette from which spread many leafj^ stolons. Stolons

1

Heinsley's descrijjtion runs :
—

Gentiana Veitchiorum, Hemsl.—Nova species ex affinitate G. ornatae.

Wall, a qua differt foliis latioribus obtusis, calycis lobis subfoliaceis vix

acutis, coroUae amplioris lobis latis obtusiusculis et plicis inter lobos

latis denticulatis. (i. ornata, var. obtusa, Frauch. :
—Sinae occidentalis

incola, legit. E. H. Wilson.

At least three different species of Gentiana have been, and perhaps
are still, in cultivation under the name ornata, originally given by
Wallich to a Himalayan species, which reaches almost to the upper limits

of phanerogamic vegetation in that region. About the year 1880 a

Gentian was cultivated in the Edinburgh Botanic Garden bearing this

name, and was figured in the Botanical Magazine, pi. 6514, as such
; but,

as was pointed out by W. I. (Walter Irving) in the Gardeners' Chronicle,

1906, xl, p. 182, the plant represented is not the true G. ornata of

Wallich. What it really is, is uncertain, and the history of its intro-

duction into cultivation is apparently not on record. In 1883, the

Gardeners' Chronicle published (ii, p. 396, fig. 60) an excellent illustra-

tion, reproduced in fig. 75, of the genuirie G. ornata of Wallich, from

specimens grown in the Wisley garden of the late Mr. Wilson. Turn-

ing to that, I find that it is a slender trailing plant with narrow, very
acute leaves and very acute corolla-lobes, with narrow folds between. A
coloured figure of the same species was given in the Botanical Magazine
for 1907, pi. 8140. Comparing the fiowers actually figured in the

Magazine with the type of Wallich's species in the Kew Herbarium, I

think there is no doubt that it was correctly identified. Mr. J, Hutchin-

son, who contributed the description of that figure, suggests that the

plant figured in the Botanical Magazine, pi. 65 1 4, is G. nvpponica, but

I have not time to follow up this suggestion.
Now comes a third Gentian, to which the name ornata has been

attached. The species in question was exhibited by Messrs. James
Veitch & Sons at the meeting of the Royal Horticultural Society on

August 31, and received an Award of Merit. The history of it is as

follows :
—In August 1906 Messrs. Veitch sent a plant of it to Kew for

name, with the information that it was raised from seed collected by
Mr. E. H. Wibon near Tatienlu, West China, at an elevation of 12,000
feet. It was identified with dried specimens collected by Pere Soulie in

the same region and described by Franchet (Bull. Soc. Bot. France,
vol. xliii, p. 493), and named Gentiana ornata, var, obtusifolia. With
all the material before me, I have no hesitation in accepting the identi-

fication
;
but I cannot agree in leaving it as a variety of G. ornata.
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as much as 10 cm. long 2 mm. in diameter with cylindric

internodes reddened more or less as much as 1"5 cm. long
sometimes puberulous, prostrate at base ascending towards

summit and ending in one flower or becoming arrested and

forming a rooting rosette from which new stolons emerge.
Leaves of upper part of stolon very shortly petiolate,

opposite, thick somewhat fleshy, recurving about 2 cm. long
(i mm. broad above the connate vaginae of the nodal pairs,

vaginal sheath about 4 mm. long or less adpressed to stem

at mouth
;

lamina linear-oblong narrowed to the apex
obtuse or acutisli shortly mucronulate, margin finely

scaberulous, contracted at the base into a very short petiole
with somewhat membranous margins which are some-

what ciliate, upper surface dark-green somewhat glossy,
on both surfaces minutely whitely papillate, lower surface

paler with a slightly raised midrib; leaves of lower part
of stolon ovate or elliptic or oblong always obtuse.

Solitarj^ terminal flower with a pedicel at most about

2 mm. long, reddened. Calyx about 33 cm. long much
shorter than corolla, 5-lobed

;
tube funnel-shaped not split

about I'o cm. lono; 4'5 mm. in diameter reddish at base out-

side, thin, intracalycine membrane yellow-green truncate

somewhat vesicular white and membranous at the sinuses
;

lobes nearly equal about 1 cm. long 2 mm. broad linear-

lanceolate acute and apiculate or mucronulate, in colour

like the foliage-leaves, not recurved, at base coritracted

and there vesicular on upper surface. Corolla obconoid-

tubular 5-6 cm. long; tube within the calyx greenish-
white not tinted, expanded upwards showing outside

5 broad greenish-yellow bands (suflused faintly with

purple) on median of petals (antipetaline), each band

with a central keeled purple line and on each margin
a broader similar ridge, the interpetaline areas deep

purple, inside smooth with some purple antipetaline spots,

throat black purple ;
lobes 5 broadly triangular or rather

Considering the large number of described Chinese species of which
I have seen no authenticated specimens, there is some risk of duplica-
tion in proposing another, but that is the only course open under the

circumstances.

G. Veitchiorum is a larger, more robust plant than G. ornata, with

relatively broad, obtuse leaves, larger flowers, with broader corolla-lobes,
and very broad toothed folds l)etween them. The flowers are of an
intense blue with light longitudinal bands on the outside.
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trigonous apiculate about 7 mm. long and broad patent
and recurving, traversed by the antipetaline bands outside,

deep royal-blue inside; folds about 2 mm. long 4*5 mm.
broad slightly paler blue with a triangular central obtuse

tooth and slight erosion at the sides. Staminal filaments

free from about 2 8 cm. above base of corolla, free portion
about 1'2 cm. long pale violet and spotted, narrowly fringed ;

anthers sagittate about 2'8 mm. long. Ovary about 1'4 cm.

long; stipe about 2-7 cm. long; style as much as 6 mm.

long its stigmatiferous branches recurved 2 mm. long.
W. Szechwan. Wilson.

G. Veitchiorum is a fine garden plant, although not, I

think, of the merit of G. Farreri and G. sino-ornata. It

was introduced to cultivation, as Hemsley informs us, by
Messrs. Veitch, who raised it from seed collected by E. H.

Wilson in W. Szechwan. When describing it as a species
distinct from G. ornata, Wall., Hemsley identified it as the

plant which Franchet described under the name G. ornata,
var. ohtusifolia. Subsequently W. Irving gave it the name
G. ornata var. Veitchii.

Without doubt Hemsley was right in giving the plant

specific rank and separating it from G. ornata. Wall., which

is a different plant. But the name G. ornata somehow got
attached to it, and it received an Award of Merit at the

Royal Horticultural Society on August 31, 1909, when
shown by Messrs. Veitch under the name G. ornata. I

may state here definitely that this plant so laureated was
not the same as that which under the same name received

an Award of Merit in 1915. Two species have been

exhibited under the name G. ornata and each has received

an Award of Merit. Neither of them is G. ornata., Wall.

The plant shown in 1909 is G. Veitchiorum, that in 1915

is G. sino-ornata.

G. Veitchiorum may be distinguished at a glance from

the three late-flowering species which I have already
mentioned—G. Farreri, G. Lawrencei, and G. sino-ornata
—by its habit and foliage. It is a stift'er more compact

grower, and the stolon early leaves are ovate or elliptic or

oblong, contracted at base of lamina and blunt at the apex.
The stolons themselves are thick Avith short internodes.

The plant is, to our experience at Edinburgh, by no means
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SO free a grower as the others. Its flower is dark blue,

likest that of G. sino-ornata but darker in colour.

The following key may aid growers in distinguishing

these Gentians in the garden :
—

A. DiH'use plant. Stolons slender loosely and widely

spreading up to 18 cm. long. Stolon-

leaves epetiolate narrow linear or linear-

lanceolate tapered to a long acute point,
not contracted at ba^e.

a. Flowers distinctly stalked, light blue with satiny

sheen, throat white or pale blue and
white,

1. Stolon upper leaves dark green strongly re-

curved over 2 cm. long about 2 mm. wide
at base. Pedicel above last leaf-pair about
1 cm. long dark red. Calyx-tube about
2 cm. long, lobes twice as long linear re-

curved not contracted at base. Corolla

throat white, lobes somewhat apiculate

bright satiny methyl-blue strongly recurv-

ing. Spread of corolla over 3 cm.

2. Stolon upper leaves pale green erect hardly
recurved over 2 cm. long about 1 mm.
wide at base. Pedicel above last leaf-pair
over 1 cm. long red. Calyx-tube about
1 cm. long or a little more, lobes twice

as long filiform erect not recurved not

contracted at base. Corolla throat lined

pale blue and white, lobes obtuse pale blue

hardly recurving. Spread of corolla about

2 cm. .....
Flowers sessile or nearly so, throat dark pure blue.

3. Stolon upper leaves pale green strict spread-

ing not recurved over 2 cm. long and
5 mm. wide at base. Pedicel above last

leaf-pair nearly absent at most 5 mm. long.

Calyx-tube about 1 cm. long, or a little

b.

more, lobes not twice as long linear Hat

somewhat spreading not recurved not con-

tracted at base. Corolla-lobes apiculate

royal-blue recurving. Spread of corolla

about 3 cm.

B. Compact plant. Stolons stout short close. Stolon-

leaves shortly petiolate linear-oblong or

oblong obtuse or somewhat acute, con-

tracted at base,

c. Flowers sessile or nearly so, throat dark purple-
blue.

4. Stolon upper leaves dark green horizontal

about 2 cm. long and 6 mm. wide. Pedicel

hardly visible above last leaf-pair. Calyx-
tube about 1*5 cm. long more or less, lobes

shorter than or at most equal to tube erect

not recurved contracted at base. Corolla-

lobes apiculate deep purple-blue .

Farreri

Lawrencei
I

sino-ornata

Veitchiorum
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In the preceding pages I have made reference frequently
to G. ornata, Wall., and have pointed out that three of the

late-flowering species of which I furnish descriptions have

been confused with it and received its name. It may be

well, therefore, if I say something here about what G. ornata,

AVall., really is and what it is not, and endeavour to clear

up the confusion that attaches to the name.

G. ornata, Wall., is a plant obtained by Wallich from

Gossain Than in Nepal in the years 1820-21. It appears
in his Catalogue under No. 4386. Specimens of the Gossain

Than plant are preserved in several public herbaria, of

which Edinburgh is one, and the Wallichian specimens
which we have are those upon which I rely for my know-

ledge of what G. ornata. Wall., is.

Wallich's plant was first fully described under the genus
Gentiana by Grisebach ^ in 1839 and again in 1845.^

Previously, in 1838,^ George Don had given a description
of it as Pneumonanthe ornata. George Don does not

refer to it as a garden plant, and we may assume that it

was not in cultivation at the time of his writing.
In 1880 a plant was figured in the Botanical Magazine,

t. 6514, under the name G. ornata. Wall. This plant came
from the Royal Botanic Garden, Edinburgh. I have found

no record of whence Edinburgh obtained it, but I am dis-

posed to think that it was raised from seeds distributed

from Calcutta. It was soon recognised that this plant was

1

Grisebach, Gen. et Sp. Gentianearura (1839), 277. The following
is Grisebach's description :

—
Gentiana ornata, WalL—Radix dense fasciculata, quasi nidum re-

ferens, epidermide versus apicem incrassata patula radicemque sacculi

instar cingente. Caules plurimi 3-4-unciales, plerique fertiles, foliosi,

declinati 1 adscendentes. Folia 8 longa, I lata, suprema longiora,
cetera aequalia internodia aequantia, vagina apice ampliata. Calycis
tubus patulus lobos aequans ;

lobi acuminati membrana intracalycina
truncata prominula distantes. Corolla calyce duplo major, coerulea

longitudinaliter striata
; lobiacutissimi, mucronati, tubo 4plo breviores,

plica obtusa duplo majores. Capsula oblongo-linearis, utrinque attenuata,
corollam aequans. Semina oblonga, convexa, processibus scariosis

asperrima, utrinque obtusa, nee alata.

Proxima inter nostrates G. frigida, Hk., a qua differet caulibus

caespitosis, calyce, foliis summis majoribus, omnibus brevioribus,

vagina foliari ampliata, flore solitario sessili etc. Cf. ad calcem

generis G. Kurroo.
Gossain Than, Himalayah.
2 In DC, Prod, ix (1845), 110.
3
George Don, Gard. Diet., iv (1838), 1S4.
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not the true G. ornata} Hutchinson '^

suggests that it is

near G. nipponica, Maxim.

C. B. Clarke^ brought into Wallich's species the "abun-

dant material
"
of Sikkim specimens collected by Sir Joseph

Hooker and others, and cites the erroneous figure of the

Botanical Magazine, t. 6514. I have not had opportunity
to examine the specimens dealt with by Clarke, but I note

an important phrase in his description :

" Radical leaves

or inconspicuous at flowering time." Now that does not

apply to Wallich's Gossain Than plants. Our specimens
show a conspicuous leafy rosette with long leaves in the

flowering plant. On the other hand, the description does

fit Sikkim plants (and I may add Bhutan ones), of which

we have specimens. In them a leafy
"
radical

"
rosette is

apparent!}^ not formed. Of this I shall write something
later. Here I will only say that I suspect some—shall I

say much ?—of the Sikkim material is not G. ornata, Wall.

Of the var. meiantJta which Clarke regards as a "
very

dubious plant," I can say nothing.
In the same year (1883) as the Gentianaceae of Hooker's

Fl. of Brit. Ind. appeared, there was published over the

name G- ornata in the Gardeners' Chronicle * a figure of

a plant grown by Mr. Wilson at Wisley
—

probably from

Calcutta seed. The plant is not G. ornata, Wall. The

tuft of short ascending potential stolons in the centre of

the far-spreading flowering stolons is not a character of

G. ornata, but is found in another species of Gentian which

extends from Sikkim into Bhutan. I shall describe pres-

ently this species under the name G. prolata. The con-

struction to which I call attention is of biological import.
It means that the stolons are biennial. The dried specimens
of Wallich's Nepal G. ornata show annual stolons. I am

disposed to interpret the figure as a representation of G,

prolata. It cannot be G. ornata, Wall.

In 1896 the first Chinese plants to be identified with

G. ornata, Wall, were described by Franchet.^ On p. 25.5

1 Later pointed out in Gard. Chron., 3, xl (1906), 182, and again 3,

xlvi (1909), 178.
2 Hutchinson in Bot. IMag. (1907), t. 8140.
3 Clarke in Hook., Fl. Brit. Ind., iv (188.3), 116.
* Gard. Chron., 3, ii (1883), 396, fig. 60.
6 Franchet in Bull. Soc. Bot. France, xliii (1896), 493.
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is quoted what Franchet says. Some specimens collected

by Soulie at and near Tungnglo, Franchet referred to

O. ornata, Wall, (taking that species in the sense of

C. B. Clarke), as varieties—one G. ornata, var. ohtusifolia,

the other var. acutifolia. I have pointed out elsewhere

that Franchet, in his pioneer work on the Western Chinese

Flora, was cautious and conservative, preferring to aggregate
Chinese forms with Indian types rather than to segregate.
This is an example. I have seen specimens of both the

varieties, though I have not had opportunity to examine

them critically, and in the light of our increased knowledge
it is certain that neither is the typical _G. ornata, Wall.

Whether they are to be identified with any of the forms

I have already spoken of in this paper I cannot say.

Hemsley
^

is perhaps right in identifying the var. obtusi-

folia with his G. Veitchiorum.

Kusnezow^ (1904) follows C. B. Clarke, but concludes

that G. ornata, Wall, is a variable species. The plant of

the Bot. Mag., t. 6514, may be a special variety. He cites

the fiofure in the Gardeners' Chronicle for 1883 as G. ornata.

In 1907 there appeared in the Bot. Mag., t. 8140, an

illustration with the name G. ornata. Wall. The same

plant is referred to in the Gard. Chron. for 1906.^ I have

already (p. 252) written of this, but will repeat here in

order to complete my notes of G. ornata. Hutchinson,

who writes the text to the figure, gives the story of the

plant. It reached Kew in 1905 from Max Leichtlin. This

is the history of the plant which flowered with Sir Trevor

Lawrence in 1905, and is described and figured by Burkill *

as G. Lawrencei. A plant came to Edinburgh from Max
Leichtlin in the same year, and it is G. Lawrencei. The

Bot. Mag. figure is certainly not a representation of G.

ornata, Wall. It represents, I believe, G. Lawrencei.

In the same year George Forrest published
^ an account

of some Gentians he had collected in Yunnan, and accepting
Franchet's recognition of G. ornata, Wall., as a West

Chinese species, assigned to it the plant which is described

1
Hemsley in Gard. Chron., 3, xlvi (1909), 178, fig. 74.

2 Kusnezow in Acta Horti Petrop., xv (1904), 268.
3 Gard. Chron., 3, xl (1906), 182.
*

Ibid., 3, xxxviii (1905), 307, fig. 119.
5 G. Forrest in Notes Roy. Bot. Gard. Edin., iv (1907), 71.

TEANS. BOT. SOC. EDIN. VOL. XXVU. 19
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on a preceding page as G. sino-ornata, and this plant, as

I have explained, is one of those which in cultivation ofteii

bear the name G. ornata.

Hemsley
^ in 1909, when describing Wilson's Szechwan

plant, raised by Veitch, as G. Veitchiorurn, concludes that

his plant is G. ornata, var. obtusifolia, Franch. As I have

previously said (p. 259), Hemsley was right in giving this

plant specific rank.

Then in 1915 Irving,^ in the text attaching to a figure
of G. Veitchiorurn, HemsL, whilst agreeing with Hemsley
that this G. Veitchiorurn is G. ornata, Wall., var. obtusifolia,

Franch., maintains that G. ornata. Wall, does extend into

China, that G. Veitchiorurn is only a variety of Wallich's

type, and that the same plant was laureated by the Royal
Horticultural Society in 1909 and in 1915. As the Fran-

chetian varietal name obtusifolia is already attached to

another species, Irving renames G. Veitchiorurn, calling it

G. ornata, var. Veitchii. But G. ornata, Wall, does not

extend into China. G. Veitchiorurn is a distinct species.
The plants which received Awards of Merit in 1909 and
in 1915 under the name G. ornata were not the same. The
1909 plant was G. Veitchiorurn. The 1915 plant was G.

sino-ornata.

From this history it will be learned that the name G.

ornata, Wall, has been attached at different times to plants

coming from Nepal and Sikkim on the West, Yunnan and
Szechwan on the East, and Baikal and N. Mongolia on the

North. I know it for certain only in Wallich's Nepal
specimens, but it possibly occurs also in Western Sikkim.

From amongst the forms that have been included in it we
can segregate these species :

—G. Lawrencei, G. i^rolata, G.

sino-ornata, G. Veitchioruin, and the unidentified plant of

the Bot. Mag., t. 6514.

The following is a description of G. ornata, Wall., based

upon the plants from Gossain Than :
—

Gentiana ornata. Wall. Cat., 4386
;

Griseb. Gen. et Sp.
Gentianearum (1839) ;

id. in DC, Prod., ix (1845), 1 10.

G. ornata, Clarke in Hook., Fl. Brit. Ind., iv (1883),
116. Nepal plant only.

• Gard. Chron., 3, xlvi (1909), 178, fig. 74. See p. 257 of this paper.
Ibid., 3, Iviii (1915), 288, fig. 100.
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O. ornata, Kusnezow in Acta Horti Petrop., xv (1904),
268. Nepal plant only.

PneumonantJie ornata, George Don, Gard, Diet., iv

(1838), 194.

Excluded are :
—

G. ornata of Bot. Mag. (1880), t. 6154.

G. ornata of Gard. Chron., 3, ii (1883), 396, fig. 60.

G. ornata, var. acutifolia, Franch. in Bull. Soc. Bot.
•

France, xliii (1896), 494.

G. ornata, var. obtusifolia, Franch. in Bull. Soc. Bot.

France, xliii (1896), 493.

G. ornata of Gard. Chron., 3, xl (1906), 182, and of

Bot. Mag. (1907), t. 8140.

G. ornata, G. Forrest in Notes Roy. Bot. Gard. Edin.,

iv(1907), 71.

G. ornata, var. Veitchii, W. Irving in Gard. Chron.,

3, Iviii (1915), 288, %. 100.

A perennial herb with a very short rhizome crowning
the long fleshy roots and producing a close rosette, con-

spicuous at the flower-period, of linear somewhat fleshy
leaves as much as 2-5 cm. long and 2 mm, broad, acute at

the apex and expanding at base into a wide vagina connate
with that of the opposite leaf to form a sheath. From the

rosette radiate many prostrate short branches (at most
about 5 cm. long) which ascend at the point and end in a

solitary sessile flower. Stem of the shoots thin about
1 mm. in diameter, longest internodes about the middle and
there about 0'5 cm. long, slightly tinted red. Leaves at

base of shoots with an oval lamina about 4 mm. long and
2 mm. broad somewhat fleshy, obtuse or acute, slightly

cartilaginous and obscurely scaberulous at the margin,
at the base contracted into a short parallel-sided petiolar

portion about 1 mm. long, which expands into a vagina con-

nate with that of the opposite leaf to form a membranous

(when dry) sheath about 2 mm. long open at the mouth
;

leaves at the top of the shoot with a linear-lanceolate

lamina about 1*2 cm. long and 3 mm. broad shortly
mucronulate, margin thinly cartilaginous and obscurely
scaberulous, contracted at base into a petiolar portion
about 1'5 mm. long, vaginal sheath of the leaf-pair about
3 mm. long membranous and open at top. Flower sessile
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varying in size. Calyx (in larger flower) about 2-4 cm.

long ;
tube funnel-shaped not cleft reddish outside about

1"4 cm. long somewhat thin not rugose inside, intracalycine
membrane truncate, 5-lobed

;
lobes about 1 cm. long and

I mm. broad subequal narrow linear acute, margin slightly

cartilaginous and obscurely scaberulous, not contracted at

base, intersepaline sinus about 1"75 mm. broad. Corolla

clavate (in larger flower) 43 cm. long (but sometimes only
3 cm.) striate outside with broad bands along middle of

petals, each band with three equidistant coloured lines (no
trace of spots in dried specimen) ;

tube within the calyx
about 2 mm. in diameter, ampliate above and 5-lobed;
lobes about 6 mm. long and 5 mm. wide at base broadly

triangular acute and mucronulate erect or only slightly

spreading in flower
;
folds broad about 7 mm. across, one-

fifth or one-quarter the length of the lobe with a central

more or less triangular tooth and elsewhere more or less

erose or slightly toothed. Stamens (in larger flower) free

from about 1 cm. above base of corolla, free portion about

1'2 cm. long narrowly winged; anther, about 3 mm. long.

Gynaeceum shorter than stamens
; stipe longer than ovary ;

ovary linear fusiform.

Nepal. Gossain Than.

On a previous page (p. 262) I have stated that some of

the Sikkim material (more or less) placed in G. ornata,

Wall., belongs to a distinct species which I name G. prolata,
of which the fig. 60 in the Gard. Chron. (3, ii (1883), 396)
is a representation. This will be found to be, I believe, a

type not uncommon in Sikkim, and it certainly extends

into Bhutan. I have been able to study this plant in living

flowering specimens raised from seed obtained in Sikkim

by Cave and in Bhutan by Cooper. Cave's seeds came
under the name G. ornata. The following is a description
of this species :

—

Gentiana prolata, Balf. f.^

G. ornata, Hort. in Gard. Chron., 3, ii (1883), 396,

fig. 60.

^ Gentiana prolata, Balf. f.
—Herba perennis stolonifera. Stolones

eradicantes rainosi bieiiiies a rhizoniate multicipite central! erosulato
ad 18 cm. patentes. Folia breviter petiolata opposita vaginato-connata,
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G. ornata, Clarke in Hook., Fl. Brit. Ind., iv (1883),

116, in part.

G. ornata, Kusnezow in Acta Horti Petrop., xv (1904),

268, in part.

A perennial herb with a copiously branched root-system,
the main branches somewhat thick and fleshy, crowned by
a multicipital rhizome which does not form a leaf-rosette

but emits many erect stout leafy shoots in a central cluster

which become prostrate towards the end of first year's

growth but do not root, and after elongation in their

second year to as much as 18 cm. turn upwards and end

each in a single sessile flower. Each branch may be simple
or towards the end bear some (4-5) short lateral upturned
branches each of which ends in a solitary sessile flower.

At time of flowering of the prostrate shoots the shoots to

flower in following year are conspicuous. Shoots bear

decussate leaves from base upwards ;
the internodes at base

of whole shoot and of beginning of second year's growth
shorter, the longest internodes about 1 cm. long. Leaves

more or less thick succulent connate in pairs by the vaginae
to form a closely adpressed scaberulous sheath round the

stem
;
lower leaves of the shoot smaller, lamina in the

smaller lower leaves elliptic about 4 mm. long by 2 mm.
broad or larger, in the larger upper ones lanceolate or

oblong about 1*4 cm. long and 5 mm. broad, apex obtuse

with very short mucro, margin slightly cartilaginous and

scaberulous, base slightly contracted to a broad membranous

parallel-sided petiole about 1 mm. long in the smaller leaves,

2 mm. in the larger, passing into the leaf-sheath, surfaces

with stomatic punctulations. Calyx about 1*5 cm. long

(after flowering larger) entire, tube obconoid-tubular often

reddened outside about 1 cm. long or less somewhat thin

infera elliptica, supera lanceolata vel oblonga obtusa ad 1'4 cm. longa
5 mm. lata basi contracta. Flos solitarius terminalis sessilis. Calycis
tubus infundibuliformis haud dimidiatus circ. 1 cm. longus ;

lobi

dimidio breviores oblongi acuti basi haud contracti. Corolla clavata

3'5-4 cm. longa extus vittata vittis 3-lineatis pauci-maculatis, fauce

purpureo-suffusa ; lobis late triangularibus vel ovatis circ. 3 mm. longis

pallide coeruleis
; plicis circ. 2 mm. latis sub-erosis et dentatis. Fila-

menta staminum in parte libera circ. 8 mm. longa purpurea anguste
alata

;
antherae sagittatae. Ovarium vix 1 cm. longum ; stipes circ.

2 cm. longus ; stylus circ. 2 mm. longus ramis stigmatiferis circ. 1 mm.
longis recurvis.

Sikkim ; Bhutan.
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not rugose inside, intracal3'cine membrane truncate
; lobes

5 subequal about 5 mm. long or a little longer by about

1-5 mm. broad oblong acute, shortly apiculate not contracted

at base, intersepaline sinus under 0*5 mm. broad seldom

more, margin scaberulous. Corolla 3"5-4 cm. long clavate
;

tube within calyx very narrow about 1*5 mm. in diameter

ampliate upwards and 5-lobed, purple striate outside on a

yellowish ground having 5 bands one along middle of each

petal, bands marked by 3 purple equidistant lines and a

few spots ;
lobes and folds blue erect hardly spreading ;

lobes broadly triangular or ovate about 3 mm. long and

3 mm. broad at base slightly apiculate, folds about 2 mm.
broad showing a central tooth about 0*25 mm. high and

sliofht erosion at its sides. Stamens free from about 18 mm.
above base of corolla, free filament purple narrowly winged
about 8 mm. long ;

anther 1 '5 mm. long sagittate. Gynaeceum
about 3 cm. long ; ovary fusiform not 1 cm. long stipitate ;

stipe about 2 cm. long; style about 2 ram. long stigmati-
ferous through about half its length and there recurved.

Capsule about 1'5 cm. long oblong, but slightly tapered to

the ends, far exserted from corolla on a stipe as much as

5 cm. long. Seeds ovoid about 1 mm. long by O'o mm.
broad with straw-coloured alveolar testa.

Bhutan. Parsheng, Timpu. Alt. 14,000 ft. Cooper.
No. 8499. 27th October 1914.

Sikkim. Kapup. Cave. 31st October 1916.

G. prolata Roweved at Edinburgh in 1917. The plants
were raised from seeds taken from Cooper's Bhutan

specimens. This was not the first flowering at Edinburgh.
In the nineties of last century plants were raised and

flowered from Calcutta seed which came with the name
G. ornata.

The habit of the plant is very difl*erent from that of

G. ornata, Wall., as that appears in the type-specimens. A
plant of G. 'prolata in flower shows a central tuft of several

erect branches 5 or 6 cm. long, with short more or less

elliptic bright green leaves springing from a common many-
headed rhizomatous axis from which descend the much-
branched roots which are somewhat thick at their point
of origin. The base of each of these shoots begins with

some scale-leaves. Spreading out from these and arising
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from the same rhizomatous axis are several decumbent

non-rooting stolons some 18 cm. or so long which are

unbranched through about two-thirds of their length and

bear a few branches in about the upper third. Upon the

unbranched portion two regions are to be recognised
—a

lower, which may be half the length of the whole, less

or more, is clad with small more or less elliptic straw-

coloured or brown withered leaves, the upper bears larger

green fresh leaves increasing in size upwards and with-

out interruption into the branched region where they
are larger than elsewhere. The limit between the lower

and upper regions of this unbranched portion is clearly

marked by the leafage, for at the point of junction the

leaves are particularly small often appearing almost as

scale-leaves; and then there is the contrast between the

wdthered and fresh leaves. The junction marks the limit

between the growth of two successive years. Each of

these stolons shows two years' growth. The leaves of the

first year's growth are withered, those of the second are

green and active and the portion of stolon bearing them

ends itself in a solitary flower and gives origin from the

leaves immediately beneath this terminal flower to some

4 or 5 or more lateral short leafy curvingly ascending
shoots each in the axil of a leaf and ending in a solitary

flower. The flower terminating the stolon e'xpands first,

the lateral ones expand in succession from below upwards
and we have a typical definite racemose branching.

Normally only one leaf of each pair in dextrorse sequence

gives origin to an axillary flower-branch. Sometimes in

vigorous stolons some of the leaves lower down upon this

green leafy part of the stolon may form axillary buds.

These are weak vegetative shoots which do not reach an

advanced stage of development.
After flowerincr and at the end of the vegetative season

the whole of these branched stolons die back to the base

—
crisply desiccating not soddenly rotting

—and remain

attached to the rhizomatous axis around the group of green
shoots in the middle. These green shoots have by this time

altered their direction. They are now nearly in or are

approaching the prostrate lie, their growth in length is

arrested, the ultimate leaves being very small, but I do not
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iind anythinor of the nature of a scale-leaf bud. It is a

green-leaf bud. In this condition they remain during the

winter period of rest as incipient stolons. Some of the

basal leaves wither, but there is always a group of green
leaves at their top. These are perennating stolons.

The recurrence of the active vegetative period sees two

developments in these stolons—one at their base, one at

their apex. At their base buds in the axils of the lower-

most scale-leaves grow out as erect green shoots and eventu-

ally form the central tuft which is so conspicuous at the

flowering period of the plant. At their apex growth in

length is resumed and a longer portion is added which

forms the green leafy flowering termination to the stolon.

Thus the features of the plant in flower are explained.
The long flowering stolons are biennial. The demarcation

of the lower and upper regions in the unbranched area of

the stolon indicates, as I have said, the limit between a first

year's growth and a second year's growth. The green erect

shoots of the tuft in the middle of the spreading stolons are

the stolons in their first year of growth. Branching of the

one-year-old stolons is limited to the base— to the forma-

tion of new stolons. Branching of the two-year-old
stolons is limited to the apex—to the formation of flower-

shoots. The long intermediate region is unbranched. The
bases of all the stolons go naturally to the formation of the

short rhizomatous axis of the plant, and possibly latent buds

may exist or new buds may form at the base of flowered

stolons, but I do not know if this is the case. But there

is not found on the central rhizomatous axis a rosette of

conspicuous green linear and pointed leaves standing up
above the bases of the flowering stolons.

In contrast with this construction in G. prolata, I find

in G. ornata, Wall., at flowering time a central rosette of

many linear pointed leaves—radical leaves of many sys-
tematic descriptions

—crowning the roots which are thick

at their origin, branching freely as the}^ pass into the soil.

Spreading out from this rosette are short, non-rooting
stolons, each ending in a solitary flower. I see no trace of

biennial growth upon them. They suggest annual growths.
Not having living specimens of G. ornata, Wall., I cannot

write with the same certainty of its life-history as I can of
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G. prolata, of which living plants are before me. But one

has only to put side by side Wallich's Gossain Than dried

specimen of G. ornata and specimens of the Sikkim plant
which I am calling G. prolata to recognise that the whole

habit and growth in the two plants is quite different and
that they are different species.

I cannot say whether G. prolata is to prove a free-

growing hardy garden plant or not. It will certainly
never rival those great acquisitions to our gardens

—G.

Far7'eri and G. sino-ornata. Were I limited to two blue-

flowering autumn species these are the two I would select.

The following is a summary of the results of my analysis
of the nomenclature and figures of these Gentians that are

under review :
—

G. Fai'reri, Balf. f. Kansu species.
In cultivation.

(t. Lawreticei, Ijiirkill. Siberian species.
In cultivation.

Is the G. Lawrencei of Gard. Chron., 3, xxxviii (1905), 307, fig. 119.

Is the G. onvda of Gard. Chron., 3, xl (1906), 182.

Is the G. ornata of Bot. Mag. (1907), t. 8140.

G. ornata, Wall. Nepal t^pecies.

Not in cultivation. Probably never has been.

Is the G. ornata of Hook., Fl. Brit. Ind., iv (1883), 116. Nepal
plant.

Is the G. ornata of Acta Horti Petrop., xv (1904), 268. Nepal plant.
G. or7iata, var. acutifolia, Franch. Szechwan form.

Is not G. ornata, Wall.

G. ornata, var. obtusifolia, Franch. Szechwan form.
Is not G. ornata, Wall.

May be G. Veitchiorum, Hemsl.
G. prolata, Balf. f. Sikkim and Bhutan species.

Is in cultivation and has been more than once previously in

cultivation.

Is the G. ornata of Gard. Chron., 3, ii (1883), 396, fig. 60.

Is the G. ornata of Hook., Fl. Brit. Ind., iv (1883), 116. Sikkim

plant (? all).

Is the G. ornata of Acta Horti Petrop., xv (1904), 268. (Except
Nepal plant.)

G. sino-ornata, Balf. Yunnan species.
In cultivation.

Is the G. ornata of Notes R.B.G. Edin., iv (1907), 71.

Is the G. ornata which, received Award of Merit, Royal Horti-

cultural Society, Oct. 12, 1915.

G. Veitchwrum, Hemsley. Szechwan species.
In cultivation.

Is the G. Veitchiorum of Gard. Chron., 3, xlvi (1909), 178, fig. 74.

Is the G. ornata var. Veitchii of Gard. Chron., 3, Iviii (1915), 288,

fig. 100.

Is the G. ornata which received Awai-d of Merit, Royal Horti-

cultural Society, Aug. 31, 1909.
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FIGURES.

6'. Laurencei of Gard. Chron., 3, xxxviii

(1905), 307, tig. 119 . . .
= G. Laivrencei, BurkiW.

G. ornata of Bot. Mag. (1880), t. 6514 . = Uncertain what the figure

represents.
G. ornata of Gard. Chron., 3, ii (1883), 396,

fig. 60 . . . . . = G. prolata, Balf. f.

G. ornata of Bot. Mag. (1907), t. 8140 .
= G. Laivrencei, Burkill.

G. ornata, var. Veitchii of Gard. Chron., 3,

Iviii (1915), 288, fig. 100 . .
= G. Veitchiorum,'R&m&\.

G. Veitchiorum of Gard. Chron., 3, xlvi

(1909), 178, fig. 74 . . . = G. Veitchiorum, Hemsl.

Envoy.

The name Gentiana ornata should be dropped out of

the literature of gardens. It is not in cultivation. Probably
never has been. The place which its attractive name seems

to claim for it is now occupied by much finer Chinese

species.
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The Genus Nomocharis.

By Professor Bayley Balfour, F.R.S.

(Read February 14, 1918.)

Of the many remarkable plants which recent exploration
of Western China has brought to our knowledge, none take

precedence over those which Franchet included in his new

genus Nomocharis. They are liliaceous, and occupy a

position in the family between Lilium itself and Fritillaria.

In that area are several plants whose relationship with

Lilium on the one hand and Fritillaria on the other are

subjects of discussion, and if Nomocharis adds another to

this group of forms, it also brings information which throws

light upon the affinities of debatable species. Franchet

named only one species
—iV. -pardanthina—when he de-

scribed the genus Nomocharis, and by way of introduction

to what I am to say about the genus, I give hear a transla-

tion of Franchet's description of both genus and species :
—

Nomocharis, Franch}
" Perianth deciduous, segments spreading dissimilar

;

calycine segments ovate, shortly acuminate, quite entire,

' Franchet in Journ. de Bot. iii (1889), 113. Franchet's words are :
—

Nomocharis.—Perianthium deciduum, segmentis patentibus dissimili-

bns
; calycis segmenta ovata, breviter acuminata, integerrima, foveola

destituta
; petala late ovata, margine dentato-fimbriata, basi foveolata

;

foveola magna, flabelliformis, e medio a limbo soluta, multifida, lobis

oblongis incisis
;

stamina 6, basi segmentis breviter coalescentibus

illisque duplo breviora ; filamenta inferne circiter ad medium usque
inflato-claviformia, parte inflata cava apice rotundata, exinde subulata ;

antherae oblongo-ovatae, medio dorsofixae, e latere lougitudinaliter
dehiscentes

;
discus tenuis, annularis, integer, parvus ;

ovarium sessile,

ovato-oblongum, triloculare, loculis multiovulatis
; stylus capsulae

subaequiloiigus, apice paulo incrassatus, stigmate obscure trilobo
;

capsula ignota.
Bulbus squamosus, squamis albidis oblongis, carnosis, imbricatis ;

fibrae radicales crassae, nunc fusiformes, villosae
;

caulis pedalis vel

paulo ultra
;
folia lanceolata, sparsa vel 3-6 verticillata

;
flores 1 vel

3-4 axillares, speciosi, virginei subnutantes
; sepala pallide rosei, saepius

immaculati
; petala rubescentia, maculis violaceis conspersa, foveola

]dgro-purpurea.
Genus inter Lilium et Fritillariam medium

;
bulbi indole, antheris

dorsofixis styloque Liliis vere alBnis
; petalis foveolatis ad Fritillariam

vertitur. Ab utroque genere differt : stanunum filamentis parte in-

feriore inflatis, cavisque ; foveola multifida et semilibera, quod in nullo
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destitute of foveola
; petaline segments broadly ovate,

margin dentate-fimbriate, foveolate at base
;
foveola large,

fan-shaped, forming a free limb above the middle, much

cleft, lobes oblong, incised
;
stamens 6, slightl}^ adhering

to the base of the perianth-segments and one-third their

length ;
filaments from base to the middle inflated-club-

shaped, inflated portion hollow, rounded at summit, beyond
the inflated portion subulate

;
anthers oblong-ovate, dorsi-

fixed at the middle, dehiscing longitudinally at the sides ;

disk thin, annular, entire, small
; ovary sessile, ovate-oblong,

trilocular, loculi many-ovuled ; style about equalling in

length the ovary, apex slightly thickened, stigma obscurely
trilobed

; capsule unknown.
" Bulb squamate, scales whitish oblong, fleshy, imbricate ;

root-fibres thick, sometimes fusiform, villous
;
stem a foot

high or a little more
;
leaves lanceolate, sparse or 3-6 in a

whorl
;
flowers 1 or 3-4 axillary, showy, slightly nodding ;

sepals pale rose, more often unspotted ; petals rubescent,

sprinkled with violet spots, foveola black-purple.
•

" Genus midway between Lilium and Fritillaria
; truly re-

lated to Lilium by the nature of the bulb, dorsifixed anthers,

genere affini observatuiu
; perianthii lobis exterioribiis et iiiterioribus

dissimilibus, omnibus late patentibus.

N. pardanthina.
—Yun-nan, in pascuis niontis Koua-la-po, supra Hokin ;

tl. 2 jun. 1883 (Delavay, no. 257).
Le tubercle est forme d'ecailles etroites, charnues, comme celui de

certain Lis ; dans les individus greles les feuille? sent ordinaireraent

eparses et la Heur solitaire. Les individus robustes, atteignant jusqu't\
cm. 60, ont presf^ue toujours les feuilles verlicillees par 4-6, sauf les

infeiieures et les superieures, et ils ont jusqu'a 4 Heurs larges de 6-8
cent.

;
ces fleurs sont tres ouvertes ;

leur divisions etalees liorizontale-

ment presentent la particularity singuliere d'etre nettement dissem-

blables. Les 3 externes ovales, entieres sur les bords, sont le plus
souvent depourvues de macules violacees ;

les 3 interieures largement
ovales, a bords dentes-fimbries, parsemees de taches d'un pourpre brun,
offrent en outre a leur base une large macule d'un pourpre fonce en

partie recouverte par une ecaille flabelliforme qui est libre dans sa

moitie superieure et divisee jusqu'au milieu en 5-8 lobes etroits, elargia
et lobules au sommet.

Les filets staminaux sont tres remarquables par le renllement de leur

portion inferieure, obovale-claviforme, creuse et a parois tres minces,
arrondie au sommet et surmont^e par une pointe subul^e qui porte
I'anthere inseree par le milieu du dus.

Cette charmante Liliacee, qu'on pent esperer voir cultiver un jour»
fait rornement des paturages a sol calcaire de la montagne de Koua-la-

po, dans le district de Tali, oil elle vegete parmi les herbes, a la maniere
des Lis.
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«,nd the style; inclining to Fritillaria by the foveolate

petals. From both genera it differs by: the hollow in-

flated lower part of staminal filaments; the much-cleft

and half-free foveola, which is seen in no allied genus ;
the

dissimilar outer and inner lobes of the perianth, which are

a,ll widely spreading.

"
iV. 'pardantliina, Franch.
" Yunnan :

—In pastures of Mt. Koua-la-po, above Hokin
;

fl. 2 Jun. 1883 (Delavay, No. 257).

"The tubercle is formed of straight, fleshy scales like

those of certain lilies
;
in weak individuals the leaves are

ordinarily scattered and the flower solitary. Robust in-

dividuals reach as much as 60 cm. in height, have the

leaves almost always in whorls of 4-6, excepting the lower

and upper ones, and have as many as 4 broad flowers of

6-8 centimeters ;
these flowers are very open ;

their divi-

sions stretched out horizontally present the singular feature

of being markedly dissimilar. The 3 outside ones are oval,

entire, and more often without violet spots ;
the 3 inside

ones, broadly oval, toothed and fimbriate, and sprinkled with

purple-brown spots, have at their base a large blotch of a

deep purple colour in part covered by a fan-shaped scale

which is free in its upper half, and divided as far as the

middle into 5-8 lobes expanded and lobulate at the top.

"The staminal filaments are very remarkable by the

voluminous expansion of their lower portion, which is

oboval-club-shaped, hollow with thin walls, rounded at

the summit and surmounted by a subulate point which

bears the anther inserted by the middle of its back.
" This charming liliaceous plant, which one may hope to

see in cultivation one day, is an ornament of the pastures

on the calcareous soil of Mount Koua-la-po in the district

of Tali, where it grows amongst herbs after the fashion

of a lily."

Franchet's expectation has been realised. N. pardan-
thina flowered in the Royal Botanic Garden, Edinburgh, in

1914, in plants raised from seeds collected by George Forrest

(No. 5816) for Bees Ltd., some of which were generously

presented to us. The plant was exhibited on 6th June 1916
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at the Royal Horticultural Society, where it was awarded a

First Class Certificate. It is a beautiful plant, and well

worthy of cultivation for itself. If it takes in hybridisa-

tion, it should originate a remarkable race of garden plants.
The habit certainly suggests Lilium rather than Fritillaria.

How far that is borne out by analysis and comparative

investigation will be set forth in what follows here.

Before passing to this, I must say something of other

known forms of Nomocharis.

Shortly before our plant of 1914, which had rose-

coloured flowers, opened its blooms, a plant of the genus
Nomocharis, raised from seeds also collected by George
Forrest, flowered at Edinburgh in one example only, pro-

ducing a large open flower with a white ground spotted
maroon all over both sepaline and petaline segments, re-

calling, indeed, the colouring of the more spotted varieties

of Odontof/losswin crispuin. In addition, the petaline seg-
ments at base were blotched a deep purple-red. From this

flower we were fortunate in obtaining seeds—most fortunate,

indeed, because by one of these accidents to which in these

days we are particularly liable our old plants, both of it

and of N. pardanthina, were destroyed. In Forrest's dried

collections there are specimens of this Nomocharis with
white and spotted floAvers under Nos. 3845, 7160, and

11,624, the flower in 7160 being by far the finest. On his

field-tickets Forrest describes the flowers as "
satiny white

"

or "
watery white

"
and spotted, and he also says they are

fragrant. (Amongst his specimens is also one under No.

3844, of which he writes,
"
variety with flowers pure white,"

and the solitary flower bears out the description, showing
no spots.) Without doubt a Nomocharis, this plant seems
to be a different species from Franchet's N. pardanthina,
and the description which I give of it here under the name
X. leucant/ia tells the difference between them.

N. leucantha, Balf. f .^

Bulb scaly narrowly ovate pointed about 3 cm. long and
1"5 cm. in diameter. At flowering time coated outside with

1 Nomocharis leucantha, Balf. f.—Bulbus anguste ovato-oblougus,
squamis carnosis acuminalis. Caulis ad 75 cm. alius. Folia ad medium
3-6-verticillata infra et supra per paria disposita, infima spaisa, lanceo-
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mucilaginously rotting remains of 3-year-old and older

scales ;
chief scales of the bulb 5-6 2-year-old fleshy straw-

coloured ovate tapering to a membranous erose decapitated

summit adpressed connivent more or less surrounding
withered base of stem of their year and enclosing flower-

ing stem enwrapped in shorter 5-6 scales of the year which

have fleshy bases and membranous top acute or obtuse.

Roots somewhat fleshy. Stem as much as 75 cm. long and

5 mm. in diameter below first green leaves, above the bulb

tuftedly rooting after fashion of lilies, bare of green leaves

below over as much as 28 cm. and bearing there one or two

sparse distant strap-shaped blunt mucronate scale-leaves.

Green leaves in distant (often 7'5 cm.) whorls of 3-6 after

a first solitary leaf often followed by a pair, at summit

sometimes in pairs, lanceolate or rarely lower ones oval-

lanceolate long-acuminate with a sharp point, as much as

9*5 cm. long 2*4 cm. broad, conspicuously 3-nerved with

subsidiary intermediate parallel nerves, olive-green above,

beneath paler somewhat glaucous. Flowers 2-3 distant

racemose axillary to one leaf of uppermost whorls, pedicels

stifl" straight, at apex thickened and there nodding, slightly

shorter than axillant leaf, spreading nearly horizontal.

Perianth open spreading as much as 9 cm. in diameter;

segments
"
watery

"
or satiny white all equal in length and

spotted pale purple or crimson-maroon, petaline with deep

purple-red 2-lobed basal blotch about 6 mm. long ; sepaline

segments with small median basal purple blotch and faint

midrib eglandular, ovate as much as a little over 4 cm. long
about 2 cm. broad, shortly acuminate ending in darker

sometimes swollen tip, acuminate apex ciliate-fringed rest

of margin entire eciliate ; petaline nearly orbicular with

prominent midrib as much as 3'5 cm. broad abruptly

lata longe acuminata ad 9*5 cm. longa 2-4 cm. lata papyracea, supra
atroviridia aubtus glauca. Flores distantes in racemum 2-3-tlorum laxe

dispositi ; pedicelli strict! patentes apice nutantes. Perianthum aperte

patens ad 9 cm. diam. albidum nitens maculis pallide-purpureis yel
kermesinis et varo rufescente basali notatum

; segmenta inaequalia dis-

similia, calycina eglandulosa ad 4 cm. longa 2 cm. lata breviter acuminata,

apice obscure fimbriata, petalina suborbicularia ad 3 '5 cm. lata abrupte

acuminata, costa media prominula, margine superne dentato-fimbriata,

basi biglandulosa glandula quaque labio inciso flabelliformi cristata.

Stamina circ. 1"6 cm. longa ovarium subaequantia ;
filamenti pars inflata

ad 9 mm. longa, apex subulatus ad 3 mm. longus ;
antberae circ. 8 mm.

longae ad 3 mm. supra basin dorsifixae.
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acuminate at summit and there ciliate-fringed, downwards

through one half or more dentate-fringed, entire below,

base with two nectar-glands one on each side of midrib,

each covered by a fan-shaped incised or crested dax'k purple-
red flap. Stamens about 1'6 cm. long; swollen base of

filament deep purple about 9 mm. long, subulate apex
about 3 mm. long; anther about 8 mm. long shortly

apiculate, dorsifixed about 3 mm. from base. Gynaeceum
about 1'7 cm. long; ovary oblong wider towards top; style

clavate below the trumpet-shaped 3-lobed stigma.
Mid. W. Yunnan :

—Tali Range. Eastern flank. Grassy
.situations on the margins of pine forests. Alt. 11,000-

12,000 ft. Lat. 25° 40' N. Plant of 18-24 ins. Flowers

watery white, blotched and spotted pale purple, base

of perianth deep purplish
- maroon, faintly fragrant.

G. Forrest. No. 3845. June 1906.

Mid. W. Yunnan :

—Tali Range. Eastern flank. Pasture

on the margins of pine forests. Alt. 12,000-13,000 ft.

Lat. 25° 40' N. Plant of 18-30 ins. Flowers satiny white

spotted crimson-maroon. G. Forrest. No. 7160. Sept.
1910.

Mid. W. Yunnan:—Tali Range. Alt. 11,000 ft. Lat.

25° 40' N. G. Forrest. No. 11,624. Aug. 1913. Dup.
of 1906-1910.

The chief points of difference between this species and

N. pardanthina are :
—a more robust and taller plant ;

the

much longer and broader long-acuminate leaves
;
the white

flowers with all the segments spotted purple or maroon.

This Forrestian species conforms well with the characters

of Nomocharis as given first of all by Franchet. It is

otherwise with a species placed in the genus by Franchet

in 1898 with the name N. meleagrina. I have not seen

N. meleagrina, Franch., and can only give here Franchet's

account of it.

X uneleagrina, Franch. in Journ. de Bot. xii (1898), 196.^
"
Many feet high. Leaves linear lanceolate long-

acuminate, upper sparse (middle and lower wanting).

^ Franchet's description runs :
—

Nomocharis meleagrina.
—

Pluripedalis ;
folia lineari-lanceolata, longe

acuminata, superiora sparsa (inferiora et media desunt) ;
Hores axillares,
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Flowers axillary long-pedicellate; pedicel 15 cm. long

arcuate-patent equalling or exceeding the leaves. Perianth

rose with equally and densely distributed broadish red-

fuscous spots on all the segments, 7-9 cm. in diameter

widely open, almost plane ; calycine segments quite entire

ovate lanceolate acute or shortly acuminate; petaline

segments scarcely broader than calycine and equalling
them in length, sparingly and subtly erose above; crest

of the basilar nectar-gland deep red-fuscous, fan-shaped,

variously incised. Stamens one-fifth the length of perianth.

Style as long as ovary ; stigma globose obscurely lobed.
" N.W. Yunnan :—Mt. Sela, banks of the Mekong. R. P.

Soulie. No. 1032."

By description and by Franchet's comments we can

recognise that this N. "nieleagrina is markedly different

from N. pardanthina in the much larger leaves, apparently
15 cm. long, which are not whorled in upper part of the

stem
; long pedicels as long as the leaves

; larger flowers ;

perianth-segments equal in length and breadth
;

all the

perianth
-
segments equally and densely spotted ;

faint

erosion only of upper part of petaline segments ;
stamens

only one-fifth of length of perianth. It is clearly also not

the same as N. leucantha.

Of its characters, that which is of importance as a

criticism of the generic characters founded upon N.

pardanthina is the slight dissimilarity of the sepaline
and petaline segments :

—
they are similarly spotted, of

equal length and breadth, and the petaline segments are

scarcely erose on the margin above.

longe pedunculati, pedunculis 15 cent, longi, arcuato-patentibus, folia

aequantibiis vel superantibus ; perianthium (diam. 7-9 cent.) late

apertum, fere planum, roseum cum maculis latiusculis, rubro-fuscis, in

omnibus foliolis aeque ac dense distributis; foliola calycina integerrima
ovato-lanceolata, acuta vel breve acuminata

;
foliola corolliua calycinis

vix latiora, illis aequilonga, superne parce et subtiliter erosa
; cristae

basilares intense rubro-fuscae, flabelliformes, varie incisae ; stamina

perianthio 5-plo breviora ; stylus ovarii longitudine, stigmate obscure

lobato, globoso.
Hab.—La Chine occidentale : province de Se-tchuen, sur les montagnes

de Sela, sur les bords du Mekong (R. P. Soulie, n. 1032).
Differe du N. •pardanthina par ses feuilles plus grandes, eparses, et

surtout par son perianthe dont les divisions sont egales et toutes couvertes
de taches brunes, les trois interieures a peine erodees sur les bords.

Dans le N. pardanthina, les trois divisions interieures sont presque
arrondies, incisees-erodees dans leur moitie superieure.

TRANS. BOT. SOC. EDIN. VOL. XXVD. 20
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One other plant has been put in Noniochaiis. Leveille

ill 1913 published the name Nomocliaris Mairei. Of this

species all that Leveille says is :
—^

"
Scarcely 2 ft. high. Separated from iV^. melfagrina

by its ovate leaves verticil!ate excepting the lower which

are opposite ; white terminal flowers
;

clavate stigma.

Distinguished from N. ])ardantJiiiia by its broad leaves

and abruptly acuminate corolline segments.
" Yunnan :

—Pastures of the plateau of Ta-hai, 3200 m.,

fl. white spotted black (internal divisions). E. E. Maire.

July 1912."

We have at Edinburgh specimens (No. 269, Herb. Edin.)
obtained from Abbe Maire in 1913 bearing the same ticket,

and it is without doubt the plant which Leveille has named.

Ta-hai is in N.E. Yunnan, about long. 103° 10' and lat.

26° 55'. In addition, we have the same plant in specimens

(No. 107, Herb. Edin.) obtained from Abbe Maire, also in

1913,—labelled "Pastures of the summits at Pe-long-tsin.
Alt. 3200 m., fl. white. E. E. Maire. July"—from the

same region. I believe I know, therefore, what Leveille

had before him.

Maire's specimens do not fit Franchet's description of

N. meleagrina. Prominent and valid differences are the

shorter leaves, not long-acuminate ;
the much shorter flower-

pedicels, not 4 cm. long
—

they are 15 era. in N. meleagrina :

the smaller white flowers with dissimilar sepaline and

petal ine segments; the toothed and fringed petals.

The two characters— broader leaves and abruptly
acuminate corolla segments

—by which Leveille separates
i\^. Mairei from N. -pardanthina would not alone, if they
existed, suffice as specific marks. As matter of fact, the

petals of N. pardanthina are as abruptly acuminate as

are those in Maire's plant, and the difference in leaf-width

seems to be hardly appreciable. Maire's plant is not N.

pardanthina, but Leveille has not got hold of the dis-

«

1 Leveille in Fedde Repert. xii (1913), 287 :—
Nomocharis Mairei.—Vix bipedalis. A N. meleagrina folia ovata,

inferiorilnis oppositis exceptis, verlicillata
;

flores all)i terniinales ;

stigma clavatuni illam plantain secernunt. A N. pardanthiiia foliis

latis et foliolis coroUiiiis abrupte acnininalis dignoscitnr.
Yun-Nan : Paturages du plateau de Ta-Hai, 3200 m., t\. blanches

mouchetees de noir (divisions internes), juill. 1912 (E. E. Maire).
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tinctive characters. The plant is much more like N.

leucantlia. Indeed, in flower it is somewhat of a miniature

form of that species. It differs from it, however, in foliage

and other points, and is probably the N.E. Yunnan repre-

sentative of this Mid. West Yunnan species. The following
is a description of the plant based upon Maire's specimens
in the Edinburgh Herbarium :

—

Nomocharis 3Iairei,J^ev\. in Fedde Repert. xii (1913), 287

(revised character).

Stem as much as 35 cm. high with short internodes

about 3 cm. long fairly stout about 4 mm. in diameter

below the foliage-leaves. Foliage-leaves in whorls of 3-5

over the stem, below one or two single at the node followed

by a pair, coriaceous ovate-lanceolate shortly acuminate,

lower ones sometimes elliptic-ovate or ovate and obtuse,

about 3'5-4 cm. long (lower ones a little shorter), 1"3 cm.

broad (lower ones sometimes nearly 2 cm.). Flowers

terminal solitary or in a 2-flowered raceme white with

purple spots on petaline segments, rufescently blotched at

base, pedicel stout ascending or erect straight to slightly

deflexed tip, about equal in length to leaves. Perianth

widely open almost flat as much as 5'5 cm. across
; seg-

ments dissimilar more or less abruptly acuminate, tip

obscurely fringed ; calycine oval about 3 cm. long 1'5 cm.

broad unspotted but with a small dark blotch at base,

eglandular; petaline broadly ovate or rounded about 3 cm.

long 2*5 cm. broad, margin from below middle toothed

fringed, below entire, midrib prominent, with a bilobed

basal gland, one lobe on each side of midrib, each lobe

bearing a fan-shaped much incised fringed lip. Stamens

about 1'2 cm. long; inflated lower part of filament about

6'5 mm. long about equalling ovary, subulate portion about

3 mm. long; anther barely 5 mm. long, dorsifixed about

1-5 mm. above base, shortly apiculate.

N.E. Yunnan:— Pastures of the plateau of Ta-hai.

Alt. 3200 m. Flowers white spotted black. E. E. Maire,

July. Herb. Edin. No. 269/1913.

N.E. Yunnan :
—Pastures of the summits at Pe-long-tsin.

Alt. 3200 m. Flowers white. E. E. Maire. July. Herb.

Edin. No. 107/1913.
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This plant resembles in white flowers with dark spotting

N. leucantha rather than N. pardanthina, which has rose-

coloured flowers. It is altogether a smaller plant than

N. leucantha, has thicker leaves, more close-set, and with-

out the long delicate acuminate tips we find in N. leucantha.

The flowers, too, are much smaller. Most of the specimens
show solitary terminal flowers, but one has a ripening ovary
of a second flower below the terminal one.

All these plants which have been named Nomocharis are

without doubt rightly placed in it. Whether specific rank

can be maintained for all of them is a question that can

only be answered with certainty when we know more about

them. That the A^. pardanthina and N. leucantha of cul-

tivation are diflerent species seems to me on the evidence

to be unquestionable. JSf. oneleagrina reads also distinct.

N. Mairei is the doubtful species looking to N. pardantldna
in foliage, to N. leucantha in flower characters. It is an

outlier from the distribution of the other species. These

are Mid. Western and W.N.Western Yunnan plants. It

is from N.E. Yunnan, and we know that the plants
of this area are, as a whole, diflerent from, if nearly
allied to, those of Western Yunnan. At the same time

we are prepared in dealing with tuber-forming plants to

find areas of specific distribution much wider than those

of other plants. Prolonged hypogaeous life removes the

plant
—and the deeper the more eflfectively

—from the in-

fluence of factors whicli act upon and bring about modi-

fications in forms that have prolonged epigaeous life,

and the greater constancy in conditions of life encourages

greater constancy in form. The specific isolation which is

so marked a phenomenon in the flora of the mountainous

regions of Western China—see, for example, the genera
Primula and Rhododendron—may quite well be less con-

spicuous in such a genus as Nomocharis, and the geo-

graphical distribution of N. Mairei cannot be regarded
therefore as a point of much weight in relation to the

question of its identity with species from farther west.

I turn now to the question of the position of Nomocharis

as a genus. The leading characters of diagnosis may be

stated thus :
—
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{a) Squamate bulb.

(6) Open perianth.

(c) Dissimilar sepaline and petaline perianth-segments.

(d) Fringed basal foveola on petaline segments only.

(e) Swollen lower portion of staminal filament.

(/) Dorsifixed anthers.

(9) Style.

Taken by themselves in relation to those of Lilium and

Fritillaria these characters seem to be decisive as differential

o-eneric marks. But, as is well known, the limit between

Lilium and Fritillaria is difficult to define—if it really

exists. On the one hand, there are the Notholirions,

excluded from Lilium by Baker ^ and by Elwes, but in-

cluded by Bentham and Hooker
;

"^ on the other hand, the

Liliorhizae, which have been shuttled also from one genus
to the other, are now placed in Fritillaria by Bentham and

Hooker.^ Into both we have yet to see much more clearly

before phyletic claims are established. A recent illustration

of the difficulty which botanists have experienced in assort-

ing forms is seen in the Szechwan plant which Franchet*

first of all named Fritillaria loi')ho2-)hora, suggesting at the

same time that it might constitute under the name Lopho-

phora a particular section of the genus. Subsequently
Franchet transferred the species to Lilium as Lilium

lophophorum.^ Now, in the light of further discoveries,

it may be a question whether the place of this plant is in

one of these genera, or is in Nomocharis, or in a new genus
intermediate to Lilium and Fritillaria. After all, so far

as nomenclature is concerned, it is a matter of convenience,

seeing that our genera are only temporary expressions of

reaction of a phyletic line, and what we have to strive after

is a grouping and naming which shall best give us a picture

of phyletic relations as they appear to us.

In order to obtain data for determining the best disposal

of the forms brought together under Nomocharis I will

now touch in succession upon the diflTerential characters

of the genus :
—

1 Baker in Journ. Linn. Soc, xiv (1875), 268.
2 Bentham et Hooker, Gen. Plant., iii (1883), 817.
3

Ibid., Gen. Plant., iii (1883), 818.
* Franchet in Jonrn. de Bot., v (1891), 153.
5

Ibid., xii (1898), 221.
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The Scaly Bulb.—The elongated bulb with more or less

ovate-lanceolate pointed scale-leaves of Noniocharis is very
different in form from the short somewhat globose bulb

with rounded tuberous scale-leaves of typical Fritillaria.

It approaches somewhat the form found in Lilium, par-

ticularly that of L. polyiiliylluin as represented by Elwes,^

It is not confined to Nomocharis outside Lilium. In 1839

Royle
-

briefly described under the name Fritillaria oxy-

petala a W. Himalayan plant which, like as it is in some
features to the Fritillarias of previous descriptions, differs

in certain obvious characters, and of these the bulb-form is

one. The bulb if not quite the same as that of Nomocharis
—there are many more and narrower shorter scales which
are not so connivent at the top but more open

—is yet
cast on the same mould and is very different from what
is found in Eufritillaria. Baker ^

recognised the difference,

and taking the bulb to be more lilioid than fritillarioid, he

renamed the plant Lilium oxyjyetalum, Baker. Under
this name Elwes'* figured the plant. Sir Joseph Hooker^

brings back the plant into Fritillaria and differentiates a

new species, F. StracJteyi, Hook. f. (VV. Himalaya), with the

same form of bulb. This same form of bulb we meet with

also in Fritillaria lophopltora, Franch.^ (X.E. Yunnan and

W. Szechwan), F. fiavida, Rendle ^
(S.W. Tibet), Ward sp.

No. 758 8
(S.E. Tibet), Ward sp. Nos. 741, 813 ^

(S.E. Tibet).

In what follows I shall use the term Oxypetala for this

group of fritillaries from the N.W. and W. Himalaya, S.E.

Tibet, and W. China, which in their bulb-form are like

Nomocharis—so like, indeed, as to negate the value of

the bulb-form as a differential character of that genus.
I must not omit to mention a character of the stem in

Nomocharis which may have phjdetic significance. In all

the species I have seen the stem shortly above the bulb

1

Elwes, Monogr. Lil. (1880), t. 48.
2
Eoyle, lUustr. Bot. Himal., i (18.39), 388.

^ Baker in Joiirn. Linn. Soc, xiv (1875), 234.
*
Elwes, Monogr. Lil. (1880), t. 5.

s Hook, f., n. Brit. Ind., vi (1892), 3.52.
« Francliet in Journ. de Bot., v (1891), 15.3.

7 Rendle in Journ. of Bot., xliv (1906), 45.
* Probably a new species of Nomocharis of the Oxypetala series

(.see p. 291).'
^ Named Nomocharis IVardii on p. 297.
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emits profusely lateral rootlets after the fashion of Lilium.

I do not find this in the series Oxypetala. Does this mean

that the bulb of Nomocharis lives in a shallower stratum of

the soil than does Fritillaria ?

The Open Perianth.—The open perianth of Nomocharis

is one of its most striking features. The flower is as open
as that of Meconopsis, and there may be even a slight

reflexing from the base but never the recurving of Lilium.

In no Fritillaria is there anything quite like it. At the

same time, in the Oxypetala series we find the perianth not

showing the typical campanulate form of Fritillaria. That

may be a consequence of the absence of the median petaline

foveola. The corolla is broadly funnel-shaped or concave,

and in F. oxypetala is really open.^ The character cannot

be reorarded as one definino; Nomocharis in Franchet's

sense. It appears in some other divergent forms collected

by Forrest, Nos. 493, 10,620, and by Ward, No. 801, on

the Burmo-Chinese frontier to fix the generic position

which has led to my making this incursion into the field

of Lilium and Fritillaria.

Dissimilarity of Sepaline and Petaline Segments.—In

N. pardanthina, upon which Franchet founded Nomocharis,

the contrast in form between sepals and petals is remark-

able. The spotted petals are broad, nearly orbicular, with

an abrupt!}^ acuminate tip, and the midrib is a relatively

broad prominent ridge. The margin in about the upper
half is more or less fringed, and the acuminate tip has a

series of marginal outgrowths miniature of the fringe-

segments of the broader part of the petal. As they lie in

the expanded open flower they are cochlear imbricate and

conceal the sepals save where the sepaline tips show in the

coroUine sinuses. The unspotted sepals, on the other hand,

are ovate acute rather than acuminate, about the same

length but only a little more than half as broad, and

whilst they have the same reduced marginal outgrowths

along their tips, want entirely the fringe of the margin
of the broader portion.
The same contrast appears in N. leucantha and N. Mairei.

But in N. meleagrina the petals and sepals are said to be

all alike spotted, ovate-lanceolate, equally long and broad,
1 See Bot. Mag. (1853), t. 4731, and Elwes, Monogr. Lil. (1880), t. 5.



286 TRANSACTIONS OF THE [Sess.
lxxxii

and the dissimilarity is reduced to a trace of erosion of the

margins of the petals in contrast with the quite entire

margins of the sepals.

It would appear, then, that difference in size, shape, and

spotting, between sepals and petals, is practically discarded

as a generic character of Nomocharis.

In support of this we find in the Oxypetala series

fluctuations in respect of these characters, and whilst all

of them have upon the pointed tips of all the perianth-

segments the reduced marginal outgrowths mentioned
above as appearing in Nomocharis, in one,—F. loi)ho'phora

—
as Franchet himself points out, the base of the petaline

segments is always minutely fringed.

Fringed Basal Foveola on Petaline Segments.
—This

character is made much of by Franchet, and he says it

is seen in no allied genus. It requires therefore particular

investigation.

The dice-box form of perianth that gives the name to

Fritillaria is in great measure a consequence of the develop-
ment in the middle line of each perianth-segment of a

glandular area, long or short, forming a shallow pit or a

deeper pit (foveola) with its long axis coincident with that

of the segments. It occurs higher up or lower down on

the segments, always below its middle, and gives a bulge
outwards to the segments at the point where it occurs,

its tissue being firmer, more fleshy, and usually darker

coloured than the adjacent matrix of the segment. The
surface of this area is coated with short projections

—the

excreting agents. This glandular area occurs on every

perianth-segment. In the section Rhinopetalum of Fritil-

laria the bulge it forms is emphasised, and I take it gave

origin to the sectional name. In the section Petilium—in

so many features different from Eu fritillaria—the form

of the gland is nearly circular and it is basal but its

position central on the perianth-segments. Now in Nomo-
charis the construction is different :

—
(a) The sepaline segments have no glandular area. That

is restricted to the three petaline segments.

(h) The glandular area is not in the middle line of the

segment.

(c) The middle line is occupied by a strong midrib pro-
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jecting on the upper surface of the segment and separating

distinctly a left side of its lamina from a right side of its

lamina at the base.

(d) The glandular area is at the base of the segment, and

owing to the projection of the midrib it is divided into a

left half and a right half, or, if you will, there are two

glandular areas, a left-side one and a right-side one, and

these are separated by the nonglandular midrib.

(e) Each of these dark-coloured glandular areas has

arising from it a correspondingly dark-coloured flap as-

cending fan-ways and deeply incised, fringe-fashion, and

the fringe-lobes are covered with excreting gland-cells.

From dried specimens
—and these are all I have been able

to use for this analysis
—it is not easy to be sure of minute

anatomical details, and I cannot say to what extent each

flap converts its glandular area into a pocket-gland, such

as that which we meet with in Ranunculus
;
nor can I say

whether the gland-area beneath the flap has excretory

cells—certain is it the fringe-lobes of the flap are really

glandular.
It is this spreading flap

—crista basilaris—which has

attracted most attention as a difterential character, so far

as gland-structure is concerned, in Nomocharis ; but, after

all, it is only a concentration of the excreting cells which in

Eufritillaria are distributed more or less over the whole

area. What is previous to it is the division of the glandular

area into lateral halves separated by a raised midrib and

the restriction of the glandular area to the petaline segments.
Were this construction peculiar to Nomocharis it might

be taken as a strong generic character. But it is not so.

In the whole series of Oxypetala (I except for the moment

F.jiavida, which I have not seen) we find a basal glandular
area on the petaline segments only, a prominent midrib

separating the glandular area into two divisions—a right

and a left—the glandular area crested. In the cresting

there are just such difl'erences, so far as I can determine in

dried specimens, as prevent our saying that it is that of

Nomocharis. The somewhat regular fan-like expansion of

a fringed flap is absent, and the cresting is distributed over

the surface, extending sometimes upwards along each side

of the raised midrib. But these are, if anything, details of
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only specific value in themselves. Morphologicall}^ and

physiologically the construction is the same. Its occurrence

in the series Oxj^petala detracts from its value as difier-

ential of Nomocharis. It is not a solitary character dis-

tinguishing the series Oxypetala. I have pointed out that

in bulb-form also these series agree, and the individual

differences of their other flower characters—none of them—
negate near natural relationship. The series is markedly
divergent from the t3"pe of Fritillaria. It is further away
from Lilium. It touches Nomocharis at several points.

I have yet more to say about this character. The dual

basal glandular area confined to the petaline segments has

not always the crested form seen in Nomocharis and the

Oxypetala series :^
In the Forrestian plant, No. 10,620,^ from E.N.W. Yunnan,

the gland-construction of Nomocharis is repeated with this

sole difference—the flap is not fringed.
Another Forrestian plant, No. 493,^ from the Mekong-

Salween divide, shows the petaline dual basal gland

separated by midrib with flaps which are not fringed and
are much smaller than in Forrest's No. 10,620.

In a plant collected by Kingdon Ward in S.E. Tibet,

under No. 801,^ there is the petaline dual basal glandular
area separated by midrib, but each of the areas is most
minute with mere trace of flap and without fringe.

Here, then, we have three plants from W. China which
have the petaline dual gland-character of Nomocharis and
the Oxypetala series but without the cresting. They are

not yet described. They have scaly bulbs, perianth -seg-
ments more or less equal, more or less spreading, stamens,
as we shall see immediately, with slightly inflated filaments.

What is their position ?

Androecium.—Of all the characters of his genus Nomo-
charis given by Franchet that of the stamens is the most
individual. The filament, which is about 12 mm. long, shows
in each of the six stamens two distinct areas. A lower,
some 10 mm. or so long, which is swollen into a club-shape,
or one might compare it with that of a jargonelle pear. It

' Named Nomocharis Forrestii on p. 293.
'^ Named Nomocharis saluenensis on p. 294.
^ Named Nomocharis tricolor on p. 296.
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is as much as 2 mm. in diameter. From the centre of its

convex summit there arises abruptly, like an elongated

apiculus, a thin needle-like upper portion some 2 mm. long;

which is attached by its sharp point to the connective of

the anther slightly below the middle. The anther is dis-

tinctly dorsifixed. This upper portion of the filament is

pale-yellow coloured, in contrast with the dark-coloured,

brown or purple lower swollen portion. This lower portion

gives the impression of being a hollow sac. It is not really
a sac. Through the centre of it runs the vascular bundle,

and it is surrounded by a cellular tissue with large inter-

cellular spaces enclosed by some peripheral layers of more

compact cells. The large anther, some 7 mm. long swing-

ing on the top of the needle-like upper filament, perched
on top of the fat lower filament, is most distinctive. It

is a strong character in support of Nomocharis as a genus,
for it is known nowhere else within this group of forms.

Nevertheless, we are not without approaching forms.

They are to be" found in the Forrestian plant No. 10,620
and the Wardian plant No. 801 previously mentioned. In

them the staminal filaments are swollen in a longer, lowei',

dark-coloured portion, needle-like in an upper pale-coloured

portion, to which the anther is dorsifixed. But the inflation

of the lower portion is not nearly so great as in Nomocharis
—to not quite 1 mm.—and then this lower part does not

end in a convex broad top in the qentre of which stands

the needle-like extension, but narrows into the subulate tip.

The areas from which these plants have come to us are not

yet fully explored botanically, and these forms suggest that

other species more closely linking with Nomocharis in this

stamina! character may yet be discovered.

The dorsifixed anther of Nomocharis seems to be a liliod

character of little value for separating it from Fritillaria.

True basifixed anthers I know of in Fritillaria (Petilium)

iTYiperialis, but in all the forms of Fritillaria I have cited

here the anthers are attached by the back of the connective

a short distance at least above their base and always to a

finely pointed tip of the filament. It is not merely a case

of intrusion of the filament between the prolonged bases of

the antherine lobes. Whether in nature the anthers are

really versatile, dried specimens do not suffice to determine.
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Certainly in the cases of which I am speaking the anthers

swing readily on the tips of the filaments after soaking in

water, and the somewhat open corolla may allow of this

in nature.

Style.
—There is nothing distinctive in the style of

Nomocharis. As in the series of Oxypetala and in those

undescribed plants from West China of which I have spoken,
it is clavate, usually about the same length longer or

shorter than the ovary, and the apex is trumpet-shaped
with the stigmatic margin more or less 3-lobed. The style

of all of them is very different from the trifid style of

so many of the species placed in Fritillaria.

It is clear, in the light of our increased knowledge, that

the position of Nomocharis is not so isolated as the

characters given by Franchet, drawn from the material at

his disposal, indicate. The only character which is peculiar
to all the species of Nomocharis hitherto described is that

of the rounded summit to the swollen lower part of the

staminal filament whence an apiculate subulate continua-

tion proceeds. All the other characters appear, or grade
into those found, in other plants described or undescribed, as

I have endeavoured to show. The question we have to ask

and to answer is—Can Nomocharis be maintained as a

distinct genus ? In my opinion it should be maintained

but with an extended horizon, and I shall best make clear

the grounds of this opinion if I bring together here, in what

appears to me to be their natural systematic grouping,
the various species, to which I have referred in preceding

pages, showing relationship to Nomocharis. The species

that come into consideration are:—Fritillaria flavida,

lophophora, oxypetala, Stracheyi; undescribed, Ward sp.

No. 758, Ward sp. Nos. 741, 813
;
Nomocharis leucantha,

Mairei, jneleagrina, pardanthina ; undescribed, Forrest

sp. No. 498, Forrest sp. No. 10,020, Ward sp. No. 801.

They all agree in these characters :
—

Scaly bulb with elongated ovate-lanceolate or lanceolate

fleshy scale-leaves. Perianth-segments always obscurely

fringed at the tip. Petaline segments only possessing basal

gland divided into two by prominent midrib. Anthers

dorsi fixed. Style clavate short about equal to ovary,

trumpet-shaped at end with three-lobed stigma.



1917-18.] BOTANICAL SOCIETY OF EDINBURGH 291

They fall into three series, to which I have given names :
—

1. Oxypetala.
—Bulb siriall witli many narrow not connivent scale-

leaves. Stem one-flowered not rooting above bulb. Foliage-
leaves linear sparse. Perianth fimnel-shaped or concave.

Perianth-segments equal or slightly unequal, rarely petals fringed
at base. Petaline glands crested all over. Staminal filaments

not inflated.

Here belong :
— Fritillaria Jlavida, lophophora, oxypetala,

Stracheyi; undescribed, Ward sp. No. 758, Ward sp. Nos. 741, 813.

2. Eunomocharis.—Bulb larger with few ovate lanceolate fleshy
scale-leaves. Stem racemosely flowered rooting above bulb.

Foliage-leaves oval-lanceolate or lanceolate, whorled, sparse
below and sometimes above. Perianth open, often flat. Perianth-

segments usually dissimilar, petals broadest, usually dentate-

fringed above middle or erose. Petaline glands with fan-

shaped, fringed lap. Staminal filaments pyriform, much inflated,
convex at top with much shorter subulate tip springing from
centre.

Here belong :
—Nomocharis leucantha, Mairei, meleagrina,

pardanthina.
3. Ecristata.— Bulb larger with many fleshy lanceolate scale-leaves.

Stem racemosely floweied or with 1 terminal flower, rooting
above bulb. Foliage-leaves lanceolate sjaarse or in pairs.
Perianth more or less open. Perianth-segments subequal entire

below tip. Petaline glands with a flap not fringed. Staminal
filaments slightly inflated, tapering into much shorter subulate

tip.
Here belong :

—Undescribed, Forrest sp. No. 493, Forrest sp.
No. 10,620, Ward sp. No. 801.

The whole of them approach Lilium in their bulb.

They diverge in the -petaline glands. If anyone be bold

enough to combine in one genus Lilium and Fritillaria,

then all these forms would also go into the new combina-

tion. But I do not see what advantage would be gained

by such an aggregation, either as giving a phyletic picture
or as a statement of observed facts.

From Fritillaria—to which in outward appearance the

first series in particular shows great resemblance—they

diverge in the bulb form, the more or less open perianth,
and the petaline glands.
To refer all these forms to Fritillaria—an obvious sug-

gestion
—

notwithstanding the difference, would be to

ignore, I think, evident phyletic developments which have

gone quite as far in a divergent direction from Fritillaria

as to warrant segregation of the forms presenting them in

a named genus. If we were to include them in Fritillaria

they would claim the position of a subgenus. Certainly,
as generic characters go in Liliaceae, the characters which
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I have given above as the possession of all these plants
seem to me to be adequate for the diagnosis of one, and
what I am tempted to do is to use these characters as

the differentiating ones of Nomocharis, taking the three

series arranged above as sections of it, naming tliem,

1, Oxypetala; 2, Eunomocharis
; 3, Ecristata. By this

procedure we should emphasise the fact that we have a

phyletic series that diverged from a common ancestry
along with Fritillaria proper, and with that remarkable
arrested branch which is conveniently placed because of

lack of further evolution of its form in Fritillaria as

F. imperialis. I have no difficulty about combining in

one genus the forms of series 2 and 3 and about keeping
it distinct from Fritillaria. I am more hesitant about the

right treatment of series 1, for its members undoubtedly
in habit—slender plants with stem not rooting above bulb,
leaves long linear solitary at nodes, solitary terminal more
or less drooping flower—recall strongly Fritillaria. But it

would not be so natural an arrangement, it seems to me,
to place series 1 in Fritillaria and to treat the other two
series as Nomocharis. And so I decide to yield to tempta-
tion and to state the view that the best expression of our

present knowledge of these forms of which I have been

speaking is to widen the limits of Nomocharis to the

extent of including them all within it, arranging them in

the series with the names already given and distinguished

by the characters mentioned.

The decision enables me to name the several species to

which in previous pages I have referred under collector's

numbers, and it requires me also to give a revised definition

of the genus Nomocharis as follows :
—

Nomocharis. (Revised Character.)

Perianth deciduous, more or less open; segments sub-

equal or dissimilar, lanceolate or oval or almost orbicular

more or less acuminate, obscurely fimbriate at apex else-

where entire or variously fringed, more or less spreading;
calycine eglandular; petaline with a double basal

glandular area half on each side of midrib crested or

fringed or not. Stamens 6 slightly adhering to base of

perianth-segments or free
;
filaments flattened, thread-like
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or swollen below and gradually or suddenly ending in a

needle-like tip ;
anthers oblong dorsifixed, dehiscing

longitudinally at the . sides. Ovary sessile 3-locular,

3-angular, angles rounded
; style clavate short about

equalling ovary, trumpet-shaped at apex with 3-lobed

marginal stigma. Bulb squamate, scales fleshy elongated,
ovate-lanceolate acute or acuminate. Stem simple, leafy.
Leaves alternate or whorled or both. Flowers showy,
stalked, nodding, solitary terminal or distant—as many as

6—on long leafy racemes.

A genus of some thirteen species from the Himalayas
and W. China.

Three sections of the genus may be recognised :
—

1. Ox.ypetcda.
—Including N. TFardii, Ward sp. No. 758, and the

species described under Fritillaria as F. flavida, F. lo'phophora,
F. oxypekda, F. Stracheyi.

2. Eunomocharis.—Including N. leucantha, N. Mairei, N. meleagrina,
N. pardanthina.

3. Ecristata.—Including N. Forrestii, N. saluenensis, N. tricolor.

The following are descriptions of new species :
—

NoTYiocharis Forrestii, Balf. f.^ (Sect. Ecristata.)

A tall growing glabrous plant reaching 1 m. or more.

Bulb scaly elongated, scales fleshy ovate-lanceolate at

first acuminate or acute, apex soon shrivelling and falling

off". Stem stout about 8 mm. in diameter below foliage-

leaves, rootinof above the bulb. Foliao^e-leaves distant

solitary at the nodes below the inflorescence, where they
are paired, lanceolate long-acuminate as much as 7 cm.

long 2 cm. broad, dark green above, glaucous beneath,

conspicuously 3-veined with parallel subsidiary veins.

Flowers large distant in a 6-flowered (or more) raceme with

paired linear-lanceolate green leaves; pedicels stiff" stout

about 2 mm. in diameter horizontal deflexed at tips.

1 Nomocharis Forrestii, Balf. f.—Bulbus squamatus elongatus. Caulis

ad 1 m. vel ultra, bupra bulbum radicans. Folia distantia, inferiora

sparsa, superiora inter flores per paria verticillata, lanceolata longe
acuminata ad 7 cm. longa 2 cm. lata. Flores in racenium 6-florum laxe

dispositi ; pedicelli liorizontaliter patentes ad apicem defliexi. Perian-

thium late patens ad 10 cm. diam. pallide roseum nitens maculatum
et basi kermesino-variculosum

; segmenta ovalia vel ovalia-lanceolata

accuminata, sub apice obscura fimbriate Integra ; calycina eglandulosa ;

petalina basi bifoveolata foveolae cujusque labio ecristato. Stamina
6 circ. 1"7 cm. longa; filamenta ovarium subaequantia, infra inflata, in

apicem brevem subulatum attenuata
;
antlierae infra medium dorsifixae.
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Perianth widely open, about 10 cm. across nearly flat,

satiny pale rose spotted and blotched deep crimson
; seg-

ments of about the same length and width about 5 cm.

loncf and 2*5 cm. broad more or less ovate or ovate-lance-

elate, all entire and acuminate, the tip ciliate with club-

shaped short white processes; sepaline segments without

a basal nectar gland but always with a darker spot at the

very base
; petaline segments bearing a basal dark-coloured

two-lobed nectariferous gland the large lobes separated

by the prominent midrib, each lobe with a free rounded

swollen not fringed or crested flap. Stamens about 1'7

cm. long ;
filaments about equal in length to ovary slightly

flattened at very base, upwards dark-coloured and slightly

swollen as much as 1 mm. in diameter to about 1 mm.

below anther, pointed not rounded at top and passing

gradually into a thin subulate paler portion attached to

anther at about 2 ram. above its base
;
anther about 7 mm.

long. Ovary about 1'2 cm. long oblong and widening

upwards, about 3'5 mm. in diameter at top, 6-angled, 6-

lobed at top, very finely shagreened; style slightly .shorter

than ovar}^ about 1 cm. long clavate at top beneath the

trumpet-shaped 3-lobed stigma.

E.N.W. Yunnan :
— Mountains in the N.E. of the

Yano-tze bend. Open alpine pasture. Alt. 13,000 ft. Lat.

27'^ 45' N. Plant of 2 ft. Flowers satiny pale rose, spotted

and blotched deep ci'imson. G. Forrest. No. 10,620.

July 1913.

In habit like N. leucantha, but a much taller plant and

easily recognised by the nearly equal perianth- segments,

the non-crested petaline glands, the less swollen filaments

of the stamens not rounded at top of swollen portion.

Noinocharis sahtenensis, Balf. f.^ (Sect. Ecristata.)

Glabrous tall herb as much as 1 m. high. Roots thick

fleshy. Bulb scaly oblong about 3 cm. long, scale-leaves

1 Nomocharis saluenensis, Balf. f.—Planta ad 1 m. alta. Bui bus

obloiigus s(^uainatus. Caulis crassiuscuhis internodis brevibus, supra
bull)uni radicans. Folia inferiora sparsa, .supenie per paria distributa

lanceolata breviter acuminata, ad 7 cm. longa 2 cm. lata. Flores 3

racemosi lati
; pedicelli folia aequantes, divaricati. Perianthium albido

roseum iniiculatum patens ad 9 cm. diam. ; seguienta sepaliiia oblongo-
ovalia utrinque angustata subobtusa evariculosa eglandulosa ; petalina

pauUo longiora et latiora subelliptica apice lata obtusa basi kermesino-
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fleshy ovate-lanceolate acuminate the tip drying off". Stem
stout about 6 mm. in diameter below the Eoliage-leaves,

rooting above the bulb. Foliage-leaves solitary at the

nodes below the inflorescence, truly lanceolate as much
as 7 cm. long 2 cm. broad shortly acuminate, narrowed to

the base and there contracted into a short and broad

petiole some 5 mm. long and 4 mm. broad, conspicuously
3-5 veined with subsidiary parallel veinlets, apparently
concolorous above and below. Inflorescence racemose

3-flowered, leaves on the inflorescence-axis in pairs;
flowers large on a stout more or less nodding pedicel about

same length as leaves. Perianth broad open approaching
9 cm. across, pale whitish rose with purplish rose spots on

all segments more or less
; sepaline segments oblong-oval

narrowed to both ends most to the tip, narrowly obtuse

ending in a conspicuous hydathodal mucro, 44 cm. long
2^2 cm. broad, unblotched at base, without a basal nectary ;

petaline segments slightly broader and shorter and over-

lapping the sepaline ones about 4 cm. long 2'4 cm. broad

sub-elliptic narrowed to both ends broadly obtuse at apex,
dark red-purple blotched at base and there provided with

two cushion-like pocket-nectaries one on each side of mid-

rib, flap of pocket not fringed nor crested. Stamens 6

about 1'4 cm. long; filaments about 1"1 cm. long flattened

at the base then terete swollen dark-coloui-ed to about

1 mm. from end, tip subulate 1 ram. long pale coloured
;

anther about 6 mm. long oblong thick dorsifixed about the

middle. Gynaeceum about 1'2 cm. long; ovary about

7 mm. long shorter than filaments, 6-grooved the ridges
between grooves rounded, 6-lobulate at summit, slightly
wider at top, about 2*5 mm. in diameter; style clavate

about 5 mm. long, shorter than ovary, trumpet-shaped at

top with 3-lobed marginal stigmas.
N.W. Yunnan :

—Mekong-Salween divide. Open moist

situations. Alt. 9000-10,500 ft. Lat. 28= 12' N. Plant

of 2-3 ft. Flowers pale whitish rose marked purplish
rose on interior. G. Forrest. No. 493. Sept. 1904.

This is one of the plants referred to Lilium apertum
variculosa biglandulosa glandulae labio integro ecristato efimbriato cres-

centico. Stamina ad 1 "4 cm. longa ; filamenta ovario paullo longiora infra

pauUo inflata in apicem subulatum ad 1 mm. longum attenuata
; antherae

circ. medium dorsiiixae.

TRANS. EOT. SOC. EDIN. VOL. XXVn. 21
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var. thiheticum, Franch. in Plantae Forrestianae.^ It is not

the same as Forrest No. 457 referred to the same variety.
No. 457 is not a Nomocharis, and I do not deal with it here,

for the material is hardly adequate for critical decision upon
its proper place. Forrest No. 493 is certainly not Lilium,

apertum, Franch. It may be the plant Franchet referred

to L. d'pertuin var. thibeticum, which from the diagnosis
Franchet gives and in the light of present knowledge I

doubt being a variety of his L. ajpertum. In default of

actual specimens I cannot decide. Were there certainty,
Franchet's varietal name might be attached to this species
of Nomocharis, but in the circumstances confusion in

nomenclature may be avoided by naming it as I have done
N. salueiiense, leaving to future investigation the settle-

ment of relation to L. apertu7n var. thibeticum.

The species is a distinct one in the genus. One of

Monbeig's plants under No. 68/1912 in the Edinburgh
Herbarium, collected near Tseku, is a Nomocharis and a
near ally of N. saluenensis, but the material is not sufficient

for certain diaofnosis."&

Nomocharis tricolor, Balf. f.^ (Sect. Ecristata.)

Glabrous plant as much as 35 cm. high. Bulb scaly

ovate-oblong about 3 cm. long, scales fleshy ovate-lanceo-

late acuminate. Stem fleshy rooting above the bulb, about

2'5 mm. in diameter below the foliage-leaves. Foliage-
leaves single at the nodes below, more or less paired or

in whorls of three towards the top, lanceolate shortly
acuminate 4-5 cm. long about 1'2 cm. broad more or less,

dark green above, paler somewhat glaucous beneath, with

three conspicuous nerves and some subsidiary parallel ones.

Flower large solitary terminal erect or slightly nodding;
pedicel stout about 3"5 cm. long. Perianth openly concave

1 Notes R.B.G. Edin., vii (1912), 38.
2 Nomocharis tricolor, Balf. f.—Bulbus squamatus. Caulis ad 1 m.

vel ultra, supra bulbum radicans. Folia sparsa superne plus ininusve

2-3-verticillata, lanceolata acumiuata 4-5 cm. louga, ad r2 cm. lata,
subtus pallida subglauca. Flores solitarii ad 8 cm. lati

; pedicelli ad
3'5 cm. longi. Perianthium aperte concavum roseum luteo-oculatum
basi rufescenti-maculatum et variculosum

; segmenta subaequalia ovalia
vel oblongo-ovalia acuminata apice excepta integra ; calyciua eglandu-
losa ; petalina Ijasi bifoveolata foveolae cujusque parvulae labio ecristato.

Stamina ad 15 cm. Lmga ;
filamenta ovario sublongiora, infra inllata, in

apicem brevem subulatum attenuata ; antlierae circ. medium dorsiflxae.
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as much as 8 cm. across, rose-coloured with a broad yellow

eye, spotted and blotched at base dark purple-red ; seg-
ments subequal outer a little longer about 4 cm. long
almost 2 cm. broad oval or oblong-oval shortly acuminate,

tip obscurely fringed otherwise margin quite entire;

sepaline segments eglandular ; petaline segments bifoveo-
'

late at base, foveola on each side of midrib small with a
short convex not crested flap. Stamens 6 about 15 cm-

long; filaments about 1"2 cm. long a little longer than

ovary from a slightly flattened base upwards dark-coloured,
swollen to nearly 1 mm. in diameter through about 9 mm.,
then tapered through about 3 mm. as a needle-like thread

;

anther about 6 '5 mm. long dorsifixed about the middle.

Ovary about 9 mm. long oblong slightly wider at top ;

style about same length as ovary, clavate.

S.E. Tibet. Ka-gwr-pw. Alpine meadow. 14,000 ft.

F. Kingdon Ward. No. 801. 19.7.13.

A very distinct species. Easily recognised by the

tricoloured flower.

^ Nomocharis Wardii, Balf. f.^ (Sect. Oxypetala.)
Glabrous low herb some 12 cm. high. Roots thick fleshy.

Bulb scaly slender oblong elongated as much as 3 cm. long
1 cm. in diam., outermost scale-leaves at flowering time

mucilaginously rotting, within scales of the year straw-

coloured few 5-6 open fleshy linear-lanceolate acuminate

apex soon withering. Stem short about 3 cm. above ground
thin with short internodes and bearing at most about 8

alternate ascending leaves. First leaves short more or less

cataphyllary at and below soil surface, green foliage-leaves

linear-ligulate as much as 9"5 cm. long 8 mm. broad with

long attenuate hardly acute point, slightly paler- below,

1 Nomocharis Wardii, Balf. f.—Glabra humilis. Bulbus elongatus ad
3 cm. longus tenuis squamatus, squamis paucis (5-6), aj^ertis carnosis

anguste lanceolatis acuininatis apice luox iiiarcescente. Caulis epigaeus
brevis ad 3 cm. longus. Folia basalia 1-2 squamosa, superiora circ.

8 alterna lineari-ligulata ad 9-5 cm. longa 8 mm. lata subtus pallidiora.
Flores solitarii ad 9 cm. lati

; pedicelli ad 8 cm. longi apice cernui.
Perianthium luteum emaculatum ajaerte concavum

; segmenta fere con-
similia anguste lanceolata longe acuminata margine sub apice obscure
fimbriato Integra ; calycina eglandulosa ; petalina glandula basali

bipartita labio cristato instructa. Stamina ad 1'8 cm. longa ; filamenta
ovario longiora infra paullo inflata in apicem brevem subulatum
attenuata : antherae infra medium dorsifixae.
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with midrib and two lateral veins conspicuous and some

subsidiary parallel nerves. Flower solitary terminal with

a long stout brown glossy pedicel as much as 8 cm. long
1*5 mm. in diameter, straight erect to nodding swollen apex.
Perianth openly concave about 9 cm. across yellow un-

spotted blotched at the base; segments similar in form

narrowly ovate-lanceolate tapering to a long acuminate

point which is obscurely fimbriate
; calycine about 4 era.

long 1 cm. broad, basal blotch small, eglandular ; petaline
about 3*7 cm. long 1-2 cm. broad with a 2-lobed basal

gland half on each side of prominent midrib, each lobe

yellow-fringed the fringe or crest running upwards for a

very short way along the midrib. Stamens 6 about 1'8 cm.

long; filaments about 1'2 cm. long longer than ovary

slightly flattened at very base, slightly sw^ollen upwards to

about 1 mm. from top then attenuate in a subulate tip;

anther about 9 mm. long shortly apiculate dorsifixed about

3 mm. from base. Gynaeceum about 2 cm. long; ovary

oblong pyriform 6-angled, angles rounded faintly 6-tuber-

cled at summit; style about 12 cm. long clavate beneath

the trumpet-shaped end with marginal 3-lobed stigma.
S.E. Tibet:—Doker La. Open grassland. Shrub and

forest belt. Alt. 13,000-14,000 ft. F. Kingdon Ward.
No. 741. July 1913.

S.E. Tibet:—Ka-gwr-pw. Alpine meadow^ turf. Alt.

15,000 ft. F. Kingdon Ward. No. 813. 19.7.13.

A beautiful .species not yet in cultivation. Its neare.st

ally is the plant described by Franchet as Fritillaria

lopliophora} afterwards renamed by him Lilium loplio-

phoruni.^ Ward's plant can be recognised by its grass-
like foliage and the many more leaves which each stem

bears. I do not find on the petaline segments of N.

Wardii any marginal fimbriation at the base such as

characterises Franchet's species, and is perhaps more con-

stant than Franchet supposed to be the case.

This F. lopliophora of Franchet has particular interest in

relation to the que.stion of the limits of the genus Nomo-
charis which we have been considering. When he described

1 Franchet in Journ. de Bot., v (1891), 153 ; Oliv. in Hook. Ic. PL,
xxiii (1894), t. 2219.

2 Franchet in Journ. de Bot., xii (1898), 221.
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the species Franchet recognised the likeness to Nomocharis

in the form of bulb and the crested petaline glands. At
that date N. ineleagrina, with its almost similar perianth-

segments, was unknown, and Franchet naturally laid stress

upon the dimorphous perianth as a mark separating
Nomocharis from his new species. Now we know the

character fails in generic diagnosis, and the stamens subulate

from the base in F. lopliopliora are alone left of the points
of difference named by Franchet to distinguish it from

Nomocharis. Here, now, in Nomocharis Wardii we have

an approach to the abolition of this staminal distinction.

The filaments are inflated, though not to the extent of

those in the first described species of Nomocharis, and in

consequence of this less inflation the subulate top of the

filament appears as a gradual attenuation of the swollen

portion
—does not sit like an apiculus on its summit. Whilst

treating F. lopliophora as a Fritillaria, Franchet did not do

so without qualification. He recognised those characters

of the bulb and the petaline glands, to which I have drawn

attention, as alien to Fritillaria, and he proposed to consti-

tute under the name of Lophophora a new section of

Fritillaria, to be characterised thus:—"Bulb squamate;

perianth-segments not dissimilar, traversed at the claw by
crested fimbriate lamellae

;
staminal filaments subulate ;

style undivided." These characters are found, as I have

shown, also in F. oxypetala, F. Stracheyi, and I believe also

in F. flavida. They are the essential characters of uij
section Oxypetala of Nomocharis. Franchet has preferred
to use the characters for a distinct section of Fritillaria.

I have preferred to widen the scope of Nomocharis and

make a section in that genus—and because

{a) the bulb and the petaline glands are not fritil-

larioid but are nomocharoid
;

(b) the obstacle of the nomocharoid staminal filaments

is broken down by the almost transition in N.

Wardii and the Ecristata section of Nomocharis.

There is a middle course—to make a new genus for

these Lophophoras and Oxypetalas intermediate to Fritil-

laria and Nomocharis. That may come when we know
more of this group of plants, which appears to have attained
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to some considerable development in Western China—and

be it noted alongside of a similar development of true

Fritillaria with the globose bulb formed of rounded, some-

what separate scale-leaves, and with the campanulate

perianth of segments all bearing a larger or smaller median

nectary
—F. cirrhosa, F. decussata, F. Delavayi are illustra-

tions. We may count upon more of both groups being

discovered, showing perhaps other modifications into which

the type has passed. Meanwhile, as I had to name the

plants collected by George Forrest and by Kingdon Ward,
I have endeav^oured to sift the relationship of forms as we
know them.

In 1898 Franchet translated Fritillaria lo^phopliora into

Lilium lojyhophorw)!!, because "
it has so much in common

with Lilium oxypetalum, Baker, and L. a])ertuin, Franch.,

that it is impossible to place it in a different genus. The

bulb, the form of perianth, the dorsifixed versatile anthers

are more characters of Lilium than of Fritillaria—a genus
which cannot be precisely defined at the present time

unless one restricts it to species with a campanulate corolla

of the type of that in F. Meleagris, and especially to those

in which the style is trifid." I agree with Franchet, except
that his argument leads me not to Lilium but to a new

genus or to Nomocharis, qualifying this statement, however,

by saying that I have not had opportunity of examining
Lilium apertu'tn, which I take to be a plant not unlike

L. oxypetalum, Baker, seeing that Franchet had previously

thought it was this species.
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Notes on the Occurrence of Clathrus cancellatus,

Tournf., in Argyllshire. By Very Rev. David

Paul, D.D., LL.D. (With Plate No. VI.)

(Read 13th December 1917.)

This fungus was found by me on 10th September 1917

near Kilmelford, Argyll, growing in a flower border ex-

tending along the wall of a shooting-lodge. There were

about six specimens, mostly in the "
egg

"
stage. One that

had burst the skin of the "
egg

"
developed well later, and

was photographed. Other two were also brought home,

and grew to maturity.
It appears that this fungus has not been found before

in Scotland. In England it is rare, and confined to the

extreme south. It has been found in the Isle of Wight,

Torquay, Lyme Regis, Haslemere, Bournemouth, and near

Windsor. It has never been gathered by the British

Mycological Society in any of their forays. It is said to

have been found in the south of Ireland.

Beyond Britain the plant occurs frequently in the south

and west of France, but not apparently north of the latitude

of Paris. It is found also in Italy and Southern Europe in

general ;
also in the Mediterranean islands and in North

Africa. It is said also to have occurred near Brussels and

between Haarlem and Amsterdam. Krombholz does not

appear to have found it in Bohemia.

Clathrus cancellatus is a fungus of the order Phalloidei,

of which Phallus impudicus is among us the best-known

representative. It is a very conspicuous and beautiful

plant. At first it is enclosed in a volva, with a raised

pentagonal network, and a long, white slender root. When
the volva bursts, the hymenium inside expands, and rises

in the form of a circular or ovoid hollow sphere to a height
of about four inches. This sphere is perforated in lattice-

or trellis-fashion (hence the specific name), and the exterior

colouring is a fine pinkish-red. The interior of the anasto-

mosinof branches is covered with an olive-brown mucus in

which the spores are embedded, as in Phallus. The odour

is extremely disgusting, so that the plant cannot be brought
into a room, but this odour disappears in drying.
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How this fungus, which seems to require warmer con-

ditions than are to be found in Britain, appeared in Argyll
I cannot explain. Spores may have been brought north

among the roots of some imported plant, but I did not

notice any such growing in the neighbourhood. It appeared
to me that the occurrence of this rare fungus in Scotland

was worthy of being noted by the Botanical Society.
I may add that I found at Kilmelford this autumn a

good many specimens of Clavaria aurea, Schaeff., and of

Glavaria botrytis, P.—both rare in Britain.

A New Grass, Koeleria advena, Stapf.

By James Fraser.

For the name of a new grass belonging to the genus
Koeleria, and for its description b\' Dr. Stapf, I am indebted

to the Director of the Royal Botanic Gardens at Kew.

This grass I found in July 1916, in the neighbourhood
of Edinburgh, growing among surroundings and under con-

ditions which indicate that its seeds must have been intro-

duced into this country along with esparto grass, from the

east of Spain or the north-west of Africa.

Two or three specimens have been retained at the Kew
herbarium.

Dr. Stapf's description is as follows :
—

Koeleria advena, Stapf (sp. nov.).

Affinis K. scahriusculae, Hack., sed valvis obtusiusculis

vel minute emarginatis (baud acuminatis biaristulatis)

muticis vel sub apice mucronulatis valvam aequantibus

(baud ea conspicue longioribus) distincta.

Gramen gracile annuum. Culmi fasciculati, erecti vel

geniculato-ascendentes, graciles, 10-35 cm. alti, glabri vel

internodiis inferioribus apicem versus minute puberulis,

2-5-nodi, nodo summo multo infra medium sito. Foliorum

vaginae arctae, tenues teuuiter pubescentes vol summa

subglabra, praeter infimas internodio breviores; ligulae

breves, membi-anaceae, rotundatae
;

laminae patentes

anguste lineares, superne attenuatae, acutae, 8-30 mm.

longae, 1-15 mm. latae, moUes, pubescentes, ad margines
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scabriusculae vel basin versus etiam ciliatae. Panicula

angusta, contracta, ambitu sublinearis, inferne interrupta

vel lobata, 3-5 cm. longa, 6-10 mm. diam., ramis ramulis

pedicellis glabris laevibus vel superne scabriuseulis; pediceili

perbreves, rare 2 mm. longi. Spiculae ambitu obovatae,

4-5 cm. longae, superne 2-3 mm. latae, 3-4 florae, glabrae
nitidulae. Glumae aequilongae, spiculam subaequantes a

latere visa oblongae, obtusiusculae, 3-nerves, pallidas magis
minusve purpureo-suff'usae. Rachilla internodiis minute

pilosulis circiter 1 mm. longis. Anthoecia 3 mm. longa,

sursum per paulo minora, summum ad squamulas minutas

reductum. Valva a latere visa anguste oblonga, obtusius-

cula ve] minute emarginata, saepe sub apice tenuiter

mucronulata, in dorso tenuissime scaberula, tenuiter

3-nervis. Valvula valvam aequans, 2-dentata, hyalina,

albo-nitens. Antherae 2 mm. longae.
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OF THE

BOTANICAL SOCIETY OF EDINBDRGH.

SESSION LXXXIII.

Calamagrostis stricta and C. strigosa.

By A. Bennett, A.L.S.

(Read 2nd October 1918.)

C. stricta, Timm (sub Arundo), in Roth. n. Beit., i, 118

(1782). I use the above name and reference for the present
as the name and author are not finally settled.

The first record of stricta was in Eng. Bot., t. 2160 (1810),

from " a marsh called the White Mire a mile from Forfar,

June 1807." It became extinct here about 1818 through
the marsh being drained for its marl. In 1836 it was found

by Dr. Moore in Ireland; in 1846 by the Rev. G. E. Smith

at Delemere in Cheshire ;
in 1887 I recorded it from

Yorkshire in the Naturalist, p. 201. In 1914 it was
sent me from Hockham and Stow Bedon in Norfolk by
Mr. Robinson. In Caithness it was found about 1866 by
Robert Dick i of Thurso.

The following varieties are now on record for the British

Isles.

1. var. Hookeri, Syme, Eng. Bot., ed. 3, xi, 56 (1872).

Armagh, Tyrone, Derry, and Antrim, Ireland. Stow Bedon !,

Norfolk.

2. var. horealis (Laest., sub Arundo). Killin, Mid. Perth.

Mr. Druce, 1888
!,
and Mr. Burdon 1917 !. Described by

Laestadius in Bid. till Kami. Tornea Lappmark, p. 44

(1864).
1 Smiles' Life of R. Dick, 340 (1878).

TRANS. BOT. SOC. EDIN. VOL. XXVn. 22
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3. var. angustata, Wahlenb. (sub Arundo), Fl. Lappoiiica,
28 (1812). Margin of Loch Watten, Caithness, G. Lillie sp.

4. var. pallida, Ruprecht, Hist. Fl. Petrop., 35 (1845).

Hockham, Norfolk. Mr. Robinson, 1914 1.

Hooker, Brit. Fl., ed. 1, 32 (1830), gives another station,
"
Reseobie, four miles from Forfar. T. Drummond," and

this is repeated by Hooker and Arnott in 1860, but I can

find no specimens extant from there.

Ascherson and Graebner, Flora Mitteleup. 208 (1899),
have a "

var. viridis Torges," whether this is the same as

Ruprecht's ijallida I do not know : and they have a var.

interrupta, but later than Wahlenberg's, and they do not

refer to that. It seems that our plant may not be the

same as the Central European one, or perhaps as some of

the Scandinavians, but the whole genus in Europe requires

revision, no two authors agreeing as to the species, vai'ieties,

or hybrids. It varies greatly in the length of the glumes
and the relative length of the hairs and awns. In the

specimens in which the glumes are so reduced in length

(3 mm.): why is it the hairs are not proportionately re-

duced ? But this is not the case in the Norfolk specimens,
in some of which the hairs are nearly as long as the glumes
(" half as long in the type "). In some of the Caithness

specimens the glumes are unusually long, and these have

been called var. scotica by Mr. Druce, but Timm, in Mag.
fur Nat. und Oec, Meklenburg (1795), called this C. neg-
lecta 13 stricta. This name neglecta was used by Erhart

in his Calamarioe, Dec. 3, 113 (1786), and in his Beit., vi,

137 (1791), sub Arundo. Looking at specimens from all

our recorded stations, I am inclined to think we have more
than one species under it, but it requires careful collation

and comparison with authentic specimens. As none of our

Floras contain descriptions of the varieties, I here append
them :

—
2. borealis (as a species) Laest., in I.e.

"
var. A. arista subdorsali, lana corollea brevior, caulis

foliata. Panicula stricta patens, foliis radicalia dilatata,

aspera, stricta, elongata," a. paludosus.
"

/3 arenivaga, Laest., panicula stricta patens, radix longe

latique repens, folia stricta dilatata, sub exsiccatione con-

voluta, filiforma."



1918-19.] BOTANICAL SOCIETY OF EDINBURGH 307

3. var. angiistata, WahL, I.e.

"
panicula elongata lineari, floribus linearibus."

4. var. pallida, Rupr., I.e.

panicula greenish-yellow, stiff and closed.

C. strigosa, Wahl. (sub Arundo), Flora Lapponica, 29

<1812X t. ii.i

In June and July 1885, Mr. J. Grant of Wick sent me
a series of specimens from the drained site of Loch Duran.

On examining them it seemed to me that some of them
could not come under C, stricta, and were either borealis

or i<trigosa, but having no specimens of either, I sent some
to Mr. N. E. Brown of the Kew Herbarium. He replied

{20.7.85),
" The grass sent, after comparison and dissection,

appears to be G. strigosa, Hartm., though the ligule is not

so long or acute as in the typical plant, but I do not see

what else it can be. G. stricta, with var. borealis, both

have shorter glumes." In November 1885, Dr. Almquist
of Stockholm wrote me,

"
G. strigosa very near the Nor-

wegian form." In 1895, M. Husnot wrote to my late

friend Mr. Beeby,
" une examplaire Anglais il ne diftere

pas du strigosa reeolte par Straberg en Norvege et je crois

la plant anglais est bien strigosa." Then Dr. Druce sent

specimens (but I cannot say they were the same as mine)
to Dr. Hackel, our best authority on Grasses, and he named
them "C. stricta" and said "strigosa" is considered a hybrid
of stricta with C. Eingeios. The Swedish botanists do so

consider it, but the Norwegian Blytt (ed. Dahl) Norges
Flora, 77 (1906), places it as a species with stricta. Now
the distribution of stricta and Epigeios is not altogether

against this, except that G. strigosa is recorded from Nova
Zembla and Epigeios is not. A few months ago I wrote

to my friend Dr. Otto Nordstedt of Lund, enclosing some
florets oE the Caithness plant, asking him to compare them
with Wahlenberg's types. These, he told me, are at Upsala
and referred me to Dr. Zuel there. Dr. Zuel kindly sent

me some florets from Wahlenberg's types from " Tana-elf

in Finmark," in N, Lat. 70° 30'. In these I can see no

sign of Epigeios, whose glumes are so stifl* and diflerent.

Although called
"
elf

"
{i.e. river), it is situated about half-

1 Trans. Edin. Bot. Soc, xvi, 313, 1886.
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waj' down the Tanaijiord. It is curious that the label

of Wahlenberg's specimens runs thus: "
Ariind.o hixjiidu

Finmarkia via Tana-elf ... 14 Juli 1802, Wahlenberg."
" In herbario Wahlenbergi sub titulo Ao\ .strigosa Fl. Lapp,
teste M. A. Lindblad." Dr. Zuel writes: "It is curiou.s

that Wahlenberg has written '

Idnpida' on the label. I

suppose that he has called the plant so at first, and then

has altered the name to strigosa when he published his

description of it." Now in stricta the Floras all saj^ the

ligule is short, truncate, or split, and in twenty-eight speci-

mens, Scotch and English (not Irish or Caithness), the

ligule is 2 mm. long, and truncate. In the specimens I call

strigosa the ligule is 4 mm. long, and acute or subacute.

Scandinavia is so rich in species (15) of this genus that

it is rather remarkable that Scotland is so poor. I see

that Sir J. E. Smith, under dricta in English Flora, i, ed. 2,

170 (1828), remarks, "Hairs but half the length of the

largest valve, a little elongated as the seed ripens."

C. sfrigosd. occurs in Finmark, Ru.ssian and Swedish Lap-
land, W. Bothnia, Iceland, Greenland, and Nova Zembla :

G. Epignos in Finnish Lapland (in 68^ 45' N. Lat.),
"
in

regione pinifera",^ in Russian Lapland, at Kitsa, in 69

N, Lat. C. .stricta in Russian Lapland to 68' N. Lat., and

to 68" 30' N. in Finnish Lapland.'-^

In his description of stricta Wahlenberg says,
"
arista

tenui sub apice inserta corollam subaequante
"

;
in strigosa.

"arista tenui dorsali corollam aequante." Comparing florets

of the Delemere, Cheshire, plant, I find under a |-lens the

awn equals in many florets the palae. It may, however,

be said the period of growth may have something to do

with this. In Norfolk specimens of stricta the awn is

actually 2 mm. longer than the palae (gathered end of

June). Does this not tend to show that our plants want
more examination and comparison with European examples ?

And some of the hairs are also longer than the palae.

1

Wainio, La flore Lapp, fin., 75 (1891).
2 Herb. Mus. Fenn., 23 (1«S9).
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Notes ox the Flora of Caithness.

By A. Bennett, A.L.S.

(Read 2iid October 1918.)

In the Scottish Botanical Review (July 1912, 181) I

noticed the sj)ecies Mr. Crampton had noted as additional

records in his Vegetation of Caithness considered in

relation to the Geology, 1911, jDublished by the Com-
mittee for the Survey and Study of British Vegetation ;

but did not allude further to it. It is, from the ecological

point of view, a most excellent piece of work, and makes

points not noticed before in British books, and must be
well studied by the author of any future Flora of

Caithness.

Along the east coast he gives some really extraordinary

assemblages of plants, as at Leabana Daione opposite

Ramscraigs, betw^een Beri-iedale and Dunbeath in a land-

slip of the sandstone cliffs. He gives a list of ninety

plants, with Caltha palustris, Linn., having leaves 6 inches

across on stalks 18 inches long, Angelica sylvestris 6 ft.

high, and Fteris aquilina head high and difficult to enter.

There is a continuous dropping of water from above,
where at Ramscraigs a height of 380 ft. is given by the

O. Survey.
There are still about twenty-six species that may occur

in the county, with records in counties and vice-counties

ranging from 81 to 111, there being no climatal or dis-

tributional reason against their occurrence.

In the following notes I give such species that have

been found or recorded since my last notes appeared.^
Ranunculus scoticus, Marshall.—Growing with Saxi-

fraga Hirculus, Linn., at Loch Rhuard. W. G. Lillie sp.

There are some violas I meant to record here, but I have

not received Dr. Drabbles names for them.

Saxifraga stellaris, Linn.—Morven. Crampton, p. 43.

He remarks that this is the only place he has seen this

Saxifrage in. Morven seems poor in alpines, while within

^ Trans, and Proc. Bot. Soc. Edin., xxvii, 135, 1916-17.
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twelve miles, on Bein Griam Mhor in Sutherland, there is

found among others, Saussuira alpina, Saxifrcuja oppo.si-

tifolia, Silcne acaulis, Lycopodium annotinum, Dryax

odopetala, and Cornus suecica. Mr. Crampton reports

that prolonged search failed to find an}- of these on

Morven, Maiden Pap, or any other hills or crags in the

county.
Parnai^sia paluxtris, Linn., var. concIe7isata, Wheldon

and Travis.— Coast swamp. Dunnet Links. 3.8.19L5.

E. S. Marshall sp. Described from specimens gathered
on the Lancashire coast and figured in the Journal of

Botany, li, 87 (1913).

Scabiosa succisa, Linn.—A form of this species grows
near Wick. A living plant was sent me by Mr. R. Bain

of Wick. The root leaves are 13 cm. long (lamina, 9 cm.)
X 6 cm. wide, much thinner in texture than usual, fringed
with long (3 mm.) hairs, nearly glabrous above, sparingly

hairj^ on the under surface. The usual size of the leaves

is 13 cra.x3 cm., but in Killin, Perth, plants they are

35 cm. X 5 cm.

Matricaria inodora, Linn., var. phaeocephala, Rupr.
—

East of Rea3^ Marshall, Jour. Bot., 1916, 169.

Andromeda polifolia, Linn.—Mentioned by Mr. Cramp-
ton as on record for Caithness, but 1 do not know where

so recorded. In Scotland it occurs in the Inner Hebrides

(V.C., 102), "Jura, 1812," Dr. Walker sp., on the west and

to Perth on the east. Still it may occur, as it reaches

Nordland in Sweden, appears in North and South Norway,
and in Finnish Lapland to 68° 22' N. Lat. Mr. Watson,

Cyb. Brit., ii, 153 (1849), observes: "The distribution of

this little shrub is peculiar in Britain, whether compared
with that of other species which are assigned to the

Scottish type, or with its distribution on the Continent

of Europe. It differs from the usual character of the

Scottish or boreal type b}' its early northern limit."

BarUia Odontites, Huds., var. litorcdis, Reich.—By road-

side pond, four miles W. of Thurso. E. S. Marshall sp.

By a pond at Lower Dounreay on the coast east of Reay.
E. S. M. sp.

Euphrasia horealis, Town.—Roadside, four miles W. of

Thurso E. S. Marshall sp.
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Euphrasia curta, Wett.—Coast rocks, just above high

water, E. of Reay. E. S. Marshall sp.

Utricularia vulgaris, Linn.—Waterston Loch, E. coast.

G. Lillie sp. A second locality for the county.
Rhinanthus horealis, Druce.—Near Thurso. J. Grant sp.

Sea cliffs, Freswick, J. Grant sp.

Atriplex laciniata, Linn.^—Mr. G. Lillie has sent me

specimens of the above plant, larger than any southern

specimens I have seen, from the coast. It was growing
with A. Bahingtonii, Woods, and A. jorostata, Bouch.—
the latter specimen agrees with others so named by the

late Herr Freyn. The seed leaves of laciniata are larger

than those of other species of the genus, and first leaves

are in the north (E. Sutherland) semi-rotund and nearly

entire. It occurs in the O. Hebrides !, W. Sutherland, and

the Shetlands, but is not quite certain for the Orkneys,

though Mr. Spence sent me a very young plant that is

probably it. An additional record for the county.

Orchis ericetorum, Linton.— Stroma Isle. Miss Gel-

dart sp.

Orchis Fuchsii, Druce.—Caithness. Report of Bot. Ex.

Club for 1914 (1915).

SparganiumL—Halkirk. 8.1886. Dr. A. Davidson sp.

Suggested by Dr. Rothert in 1911 to be a hybrid between

8. ajfine and >S^. ininimum.

Juncus swpinus, var. nigritellus, Schultz t. Buchenau.—
Near Wick. J. Grant sp.

X Salix luclijicans, F. B. White (S. aurita x p>hylicifolia).

—" Caithness. Grant ex Bennett." White.

Carex incurva, Lightf., var. erecta, Lange.
—Among

rocks just above high-water mark, east of Reay. E. S.

Marshall sp.

Carex disticha, Huds.—Marshes east of Reay. E. S.

Marshall sp.

C. extensa, Good., var. pumila, And.—Shore, east of

Reay. E. S. Marshall.

C. Oederi, Retz.—Coast rocks, east of Reay. E. S.

Marshall sp.

C. limosa, Linn.—Yarehouse Loch. Crampton.
C. curta, Good.—Fairly common in the wet flashes of

the moorland. Crampton.
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Arrheiiatheruon elatius, M. et K., var. hulbosum, Presl.

—Near Reay. E. S. Marshall sp.

A. iwecatoriuin, Dietrich.—Lower Dounreay. Marshall,

Jour. Bot, 169 (1916).

Gatabrosa aquatica, Beauv., var.—Wet sand, Duimefc

Bay. E. S. Marshall sp.
" Annual prostrate, etc." I can

find no record of an annual form of this species.

C/iara Jdspida, Linn.— Pond, east of Reay. E. S.

Marshall, Jour, of Bot., 169 (1916).

Notwithstanding Mr. Crampton had access to all parts
of the county, being on the Geological Survey, he missed

Mr. Lillie's records of Saxifraga Hirculus, Linn, and

Atriplex laoiniata, Linn.

The latter name is the one used in the last edition of

the London Catalogue, but it certainly is a bad name as

the leaves are never laclniafe, but Dumortier's name A.

farinosa (1827) is preoccupied by that of Forskill (1775),

and Woods' name of arenaria by that of Nuttall (1(S18).

Even with the account in the Cambridge Flora of the

genus, I think our plants are by no means settled.

POTAMOGETON LONGIFOLIUS, GaY, IN ENGLAND.

By Arthur Bennett, A.L.S.

(Read 4th December 1918.)

Potamogeton longifolius, Gay, in Poir. Ency. Meth.,

supp. iv, 535 (1816).

P. lucens, Linn., b. longifolius, DC. Fl. Fr., v, 311 (1815).

P. macrophyllus, Wolfg., in R. et S. Syst. N. Mant., iii,

358 (1827).

P. lucens, Linn., b. fluitans, Coss. et Germ., Fl. Paris,

574 (1845).

P. lucens, subsp. macrojyliylhi!^, Wolfg., Nyman Consp.
Fl. Europe, 682 (1882).

P. lucens, subsp. longifolius, Magnin, Bull. Soc. bot. Fr.,

440 (1896).

P. lucens, subsp. inacrophyllus, Hags., in Neuman's Sver.

Fl., 797 (1901).
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Ledebour, Fl. Russ, iv, 27 (1853).

Gren. et Godr., Fl. Fr., iii, 315 (1855).
Miihlein et Kupfer, Korresp. d. Nat. Ver. Riga, 46, 161

(1906).

Richter (PL Europe, i, 14, 1890) following Ledebom-, I.e.,

refers P. salicifolius, Wolfg., I.e., and 5*. lanceolatus, Eichw.,

Nat. Skizze Lith., 126, 1830, to longifolius, but I think

this is not correct.

The first description is that of De Candolle, who remarks :

" M. Guersent a trouve cette variete dans la riviere de

Bapaume ;
elle est reinarquable pour la longueur extra-

ordinaire de ses feuilles, elles out jusqua un pied de

longueur sur 8-9 lignes de largeur, et se terminent en

pointe allongee pas les deux extremites." That of M. Gay
is :

"
P. foliis oblongo-lanceolatis, utrinque acutis, subses-

silis, pedunculis, longitudine foliosus : spica longa, tereti."

Distribution : France !, Lithuania !, Baltic provinces of

Russia, Asia, Sherard. herbarium at Oxford
I,

Africa !

Those so named from Sweden by Dr. Tiselius are rather

a long-leaved form of livcen-s. The same occurs in Orkney
(Johnston !).

The Swiss record is also an error, teste Dr.

Schroter. The specimens so named from Siberia (Herb,

petrop.) are the same as Tiselius', and would come under

his name of f. insigne. The Grand Junction Canal at

Market Harboro', Leicestershire, Mr. Geo. Chester, 1916.

The leaves in the British specimens are 2-3 dm. long x

2 cm. wide (the Lithuanian specimens vary from I'oO-

3'20 dm. X 2 cm.). Leaves darker in colour than lucens,

and almost throughout their length parallel-sided. The

colour is darkest in Wolfgang's specimens, lightest in

Besser's, while those of Gorski come between. Li the

Vienna herbarium Wolfgang has a specimen
" P. macro-

phyllus mihi Tab. 16." This refers to a MS. Monograph
of the genus in the Library of the Moscow Soc. Imp.
Naturalists. He also with Besser published many dried

specimens of the genus. In P. longifolius we have a plant
that has gradually descended from a species to a sub-var.

in Das Pflanzenreich (1907) by Graebner, but in 1913 the

same author makes it a variety, quoting Cham, et Schlecht.

in Linn., ii, 198 (1827), but ih&j merely say
"

f. longifolia."

Dr. Hagstrom (in litt.) places much reliance on the serra-
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tion or non-serration oi" the leaves in the lucen.s group ;
but

in decipiens, Xolte (by this method made into two hybrids

by Graebner, I.e.), the serration is not constant, due in some

cases to age ;
in others the early leaves are not so, later

ones are so, as I have proved by testing dozens of specimens
under the microscope. With these specimens Mr. Chester

sent others that seem to me to be a hybrid with j)er-

foliatus, Linn.

With regard to Wolfgang's description of the leaves,
"
margine crispatis," this is not shown on his specimens,

but perhaps is only apparent when living. Then the

stipules,
"
stipulis magnis, elongatis, obtusicaulis," in the

majority of specimens this holds good, but in one of

Besser's the upper ones are decidedly acute. In the Vienna

herbarium there is a specimen from "
Oregon, U.S.A., Lj'all,

1861, Boundary Commission." This in 1892 I referred to

Gay's plant, but now I would not be sure
;

it ma\' not be

the elongated form of lucens but perhaps the /. insifjne,

Tiselius. The F. longifolius, Gay of Babington, Eng.

Botany, supp. t, 2847 (1840), is not the plant of Gay, but

I believe a hybrid. I have named it in Jour. Bot., xxxii,

204 (1894), P. Babingtonii = P. lucens x praelongios. It is

usually stated that onlj" one specimen was gathered in

Lough Corrib in 1835 by Mr. J. Ball
;
this is not so. Two

were gathered, one sent in the fresh state to Pi-ofessor

Babington, and one retained by Mr. Ball. Its history may
be summarised as under : Babington in 1840 considered it

Gay's plant ;
Hooker and Arnott in 1860 was undecided

where to refer it
; Syme in Eng. Botany thought at first

it might be praelongus ;
Hooker's Students' Flora, ed. 3

(1884), rather contradicts itself; Fryer in 1890 placed it

under decipienf<, Nolte, but does not notice it in Potamo-

getons of the British Isles
;
and the Messrs. Groves in the

9th edition of Babington's Manual retain the account of

the 8th edition and add Fryer's and Bennett's opinions.
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Notes on Dr. Hagstrom's " Critical Researches on

PoTAMOGETON, 1916." By Arthur Bennett, A.L.S.

(Read 4tli December 1918.)

Dr. Hagstrom's material was mainly restricted to the

Scandinavian herbaria, with a few from St. Petersburg
and Berlin

;
hence the distribution of the extra-European

species is very meagre. To obviate this I sent him full

particulars of all the species he has treated of, relating
to their distribution. Still, it shows their herbaria are

rich in the genus. It is to be regretted he could not

consult our herbaria, nor those in Paris, Munich, and

Vienna, nor Boissier's and De Candolle's, though he had

my papers on those herbaria. In this work the author

has contributed a large amount of original work. He
relies greatly on anatomical characters—too much, it seems,

when one tries to verify his facts by the aid of specimens

grown for years. My late friend, Mr. Fiyer, for many
years tested the plants by growing them in tubs and in

a pond in his garden, and his work shows that too much
reliance cannot be placed on Dr. Hagstrom's conclusions

;

in fact, as in all systematic botany, all and every aid is

needed that can be brought to bear before we can safely

say,
" This is that, and that is this."

The following notes are a running commentary on his

work, taking it in the sequence he adopts.

Fofamogeton Jiliformis, Pers.—As to Fries' note on

Boccone's tig., Ic. descrip. Sic. et Mel. Gall. It., t. 20, f. 5,

1674, named ''

imsiUuin Jiuifaois," if it is not a fair one

of Wolfgang's P. fasciculatus, what is it ? Not pusillus,

for certain. He quotes under Jiliformis, P. onaritimuon,

Pohl
;
but Pohl places this as a synonym under his pectinatus,

adding P. marinus, L., with a reference to Eng. Bot., t. 323,

and Fl. Danica, t. 186, both of which are pectinatus, Linn.
;

so I do not see how it can be placed as a synonym of jili-

formis, as it is by the author, I quite agree with the author

in making /i^i/or77iis a full species, equal to pectinatus.
P. vaginatus, Turcz. (Europe, Asia, America).

—I cannot

help thinking there is some error as to this species. The
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aiitlior has not seen an ori<j;inal specimen, but lie notes

tliat Kihluian had (Mecld. Soc. Fl. et Fauna Fennica, xiv,

111, 1888). I possess two from tlie St. Petersburg herbarium,

from the author. They bear little resemblance to the

Swedish specimens named by Kihlman, but I hope to

send them to Dr. Hag.strom.
P. pectinatu!<, Linn.—I (juite agree with the author in

referring P. rohunhimis, Suksdorf (Deut. Bot. Monatss.,

xix, 92, 1901) to this, which Mr. H. St. John also does in

Rhodora, 124, 1916. It ma}' here be noted that the author

uses "
turios

"
for the winter-buds or gemmas, but he also

applies this name to the resting-buds on the roots ; but

the structure of these is quite different, though they ad-

mittedly answer the same end. He divides pectinatus into

five varieties and twenty-one forms, placing P. driatiis,

Ruiz et Pavon, under three of them. The var. mongolicus,
Ar. Benn., he thinks may prove a new species, but I do

not consider the material is sufficient to so decide. He

places P. hit ifol ins (Robbins), Morong, under P. zosteraceux,

Fries, but Robbins, in Bot. 40th Par., 338 (1871), distinctly

disclaims this, and it is a distinct species and very rare.

The " New Jersey
""

station given by Graebner, Das Pflanz.,

Heft 31, 128, 1907, is an error. The only other stations

known, besides the two given by Morong, are " Huachina

Mts., Arizona, 1882, G. Lemmon and wife,"
"
King's River,

Lasson Co., California, Watson," Bot. Calif., ii, 1880, and

Mono Co., 1898, No. 9915, J. W. Congdon.
P. Rohbinsii, Oakes (America).

—One of the most distinct

species in the genus, and with P. Maachianiis, Ar. Benn.,

unique in structure.

P. Maacldanus, Ar. Benn. (Asiatic).
—The author remarks

on Dr. Graebner's (I.e.) putting this species near obtivs ifalius,

and says it is an error; but I can explain this. Dr. Graebner

drew Maackianus and named it ochreatuK, Raoul (a near

ally of ohhixifoliu!<). Fortunately I saw this in the proof
and corrected it, but Dr. Graebner neglected to revise the

reference, although I pointed out to him that there was
this error.

P. ochreatus, Raoul (Australia and New Zealand).—Dr.

Hagstrom makes a " new species (vel subspecies P. odire-

ati ?) P. furcata, Hagst." I can well understand his
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position here
;
for oclireatus he had access to New Zealand

and Tasmanian specimens only. Most of these are un-

branched. They are much "
stretched," i.e. the internodes

are long, as much as 18 cm. long, with very few branches
if any (1-2), while in N.S. Wales specimens they are only
3-6 cm. long, and branched at every node with stout

branches {i.e. furcate). Then he says of his new species
the leaves are "cuspidata"; so they are in Victorian

specimens. Like all the narrow-leaved Potamogetons, this

goes through a series of changes in leaf-apices from early

growth to flowering state. In Raoul's specimens (lower

portions especially) the leaf-apex is, as he describes it,
"
linearibus apice rotundatus vel truncatus," while in N.S.

Wales specimens (Yarrogobilly River) the leaves of the

flowering portion are subacute ! I have specimens from
" Australia felix," Baron v. Mueller (which he gives as one
of the two stations of his new species), but it is ochreatus

without any doubt. Again, he gives "stylus elongatus
subcurvatus." This is simply a question of age in the

style, not the resulting condition of ripe fruit. He admits
the "Anatomia, vide supra," i.e. ocJireatus. Again, the

plant varies greatly in colour, from the green of New
Zealand and Tasmanian specimens to the brownish green
(" fusco-viridia ") of the Murray River and other specimens.
A far wider divergence from Raoul's specimens is shown

bj'^
one from the Murray River (Tepper leg.). This has

internodes only 2 cm. long, branched at every node, leaves

6-8 cm. long by 6 mm. wide (Raoul's has them 2-3 mm.
wide), stipules stronger than usual, 20 mm. long, semi-

translucent, and quite a brownish green. This I have

called /. latifolia. The habit and aspect of the plant is

so diflTerent that, taking the single specimen, it might
well be another species, but in all essential characters it

is ochreatus, Raoul. Dr. Hagstrom had four specimens at

his disposal for his two species. I had twenty-four at

mine. I see in Raoul's second description (Choix pi. Nou.

Zelande, 13, 1846), he says, "Stylus v. stigma minimum,
introrsum, obliquum." That disposes of the new species.

P. Ulei, Schum. (Brazils).
—I do not grasp either Schuman's

reference in Fl. Brazil., iii, 3, 690, 1894, or Hagstrom's. The
first refers to P. ochreatus, Raoul. The nervation in this
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is totally different to Ulei. The latter says, "The leaves

taper more abruptly into an apex
"

{i.e. than in P. poly-
gonus, C. et S.), but this is certainly not so, neither in a

specimen from Brazil nor in the drawing in Graebner's
Das Pllanzenreich, fig. 25, 105 (1907). I quite think, how-
ever, with Hagstrom that Graebner's drawing of the fruit is

much more like polygonus ;
for this see Cham, and Schlecht.

Linnaea, ii, t. 4, f. 11 (1827).
F. confervoides, Reich. (United States).—This remark-

able species was na^aed in the Vienna herbarium by
Schweintz "P. monticola" {i.e. a dweller in mountains),
and he remarks,

" Sub hoc nomine missa desiderata species
in Auctoribus Amer. sept. Purshuis, Torreiyo, Darlingtoni,
Nuttalli." So the author adopts this as a division, i.e.
"
Monticoli."

P. suhsihericus, Hagst. (North Asia).
—The author kindly

sent me a portion of this, and he is quite correct in con-

sidering it distinct from P. sibericus, Ar. Benn., only once

gathered by the Russian Geographical Expedition.

P.foliosus, Rafin. (N. America).—He remarks,
"
I scarcely

understand how to establish a real difference between the
two Morongian varieties niagarensis and californicus."
Yet Tuckerman made the first into a species, and lately

Piper (Cont. U.S. N. Herb., xi, 637, 1906) made the second
into a species, but later he wrote (April 1915) "that
after all he thinks Morong may be right." The difference

between the very narrow-leaved form and californicus is

great, but is one of size and degree only. Is it possible
that the Sandwich Islands station,

"
I. of Oahu, in Lower

Pauca, A. A. Heller, No. 2387, 2555, 1895," Brit. Mus.,
and "

I. of Ranai along the Hawpape River, A. A. Heller,

1895," is the result of the "driftwood thrown on the shores
from N.W. America," mentioned by Wallace, Island Life,
ed. 2, 320, 1892 ?

P. turonifer, Hagst. (P. foliosus x pusillus).
—The speci-

mens certainly seem to decide this is the hybrid, as the

spikes are quite infertile where they occur.

P. strictifalius, Ar. Benn. (United States).
—The author

suggests this may be P. foliosusxpanormitanus. His

plant may be so—I have not seen it,
—but the Canadian

fruiting plant is certainly not so. The specimens of the
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U.S.A. plant are not from "
E. Chicago Lake, Ind.," but

from Wolf Lake, Hammond, Ind. Then again he suggests
his hybrid plant shall bear my name of strict ifoliua, and
the Canadian plant be renamed. Why ? I protest ao-ainst

such a course
;
there is no reason for it. Let Dr. Hagstrom

name his hybrid as he likes, but my plant must bear the

name I have given it.

P. gemviiparus, Bobbins (United States).—Referred by
the author to P. rutilus, Wolf, x Vaseyii, Robb. I much
wonder what American botanists will say to this

combination.

F. iKinormitanus, Biv.—Here the author shows by an
excellent piece of writing that this must be held a separate

species from pusillus, notwithstanding the opinion of

Italian botanists that it is only a synonym of pusillus.
The following are additional localities to those given by
Dr. Hagstrom : Mery-sur-Seine (Aube), France, Hariot

;

Valais, Switzerland, Herb. Thomas; Louisiana, Durand,
No. 672, U.S.A.

;
San Luis Potosi, Mexico, J. G. Schaffner.

P. antaicus, Hagst. (Canary Islands).
—The author need

not doubt this being a new species and quite separate from
P. denticulatus, Link ! Link's species is nearest to P.

trichoides, C. et S., and P. condylocarpus, Tausch.

P. Berteroanus, PhilL, and P. Ascltersoni, Ax. Benn.

(S. America).—No doubt these have been confused, even

by Phillipi himself
;
but the 2:)usillus section in South

America needs careful working out. The specimens are

mostly very poor, and without soaking out are simply

puzzles.
P. orientalis, Hagst. (Asiatic).

—He here solves a problem
that no one attempted, though for some years I had this

laid aside as a nov. sp. with drawings. Whether the

Chinese and Corean specimens can be placed here is to

me yet doubtful, as contrasted with the Japanese.
P. obtusifolius, M. et K.—Authors have accepted the

reference of Lessing's P. tartaricus to this species without

demur. But the author's description seems to me to place
it outside, one item alone,

"
multinervis," being decisive,

and he notes it cannot come under " Merton and Koch's

species zosterifolius or co^npressus, L. (here evidently

referring to P. Friesii, Rupr.) or pusillus, L." I am
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inclined to think, from a study of his description, that it

may be my P. Henninr/ii (Jour. Bot., xlviii, 151, 1910):
but I have been unable to find a specimen of his plant in

any herbarium.

P. locolusus, Hagst. (Himala3^as).
—I agree with the

author in referring Dr. Brandis'"^
" No. 3338, 18G4," from

the Himala^-as to a new species. My .specimen has a

few leaves only, and ohfusifoliiis seemed the nearest,

as he allows.

P. lacunatuf<, Hagst. (British X. America).— I have

specimens from Salt Lake, Anticuli, Quebec, J. Macoun,
which he gives as one of the stations for his nov. sp.,

and the references show it is the same
;
but there must

be some error, as m}'' specimens have five-veined leaves,

and the lacunae in the centre are only a little more than

is usual in P. Friexii. Are different plants distributed (

If not, why cannot it be named young Friesii ?

P. javanicus, Haskl. (Asia, Africa, Australia ).^
—Here I

quite agree witli the author in making this into four

species. In fact, has he gone far enough, as he himself

suggests at page 133 ? There are differences in Japanese,

Indian, and African specimens that eventually may prove

specific.

P. lateralis, Morong.—He refers this to P. imsilbisy,

Vaseyii, Robbins, and I see no reason why such may not

be upheld, though some time ago I suggested another

combination.

P. quinquenervis, Hagst. (Australia).
—Only one station

is given for this, hence two more may be ({uoted.
"
Upper

Copmanhurst, J. L. Boorman, 1909, New South Wales. A
fairly common Potamogeton in the Upper Clarence in

fairljT^ shallow water." Moreton Bay, Queensland, Bailey,
1882.

P. Vaseyii, Robb. (United States).—
"
Spike bearing on

submerged part. Greenwood Lake, N.Y., 1892, T. Morong,
U.S.A." In the specimens from " Hemlock Lake, N.Y.,

U.S.A,, 1882, Hill," Morong has mixed Vaseyii and lateralis,

Morong. In three specimens I have from Dr. Robbins

there is no sign of spikes from the lower branches.

P. diraorj)]iU8, Rafin., P. SpirilliLS, Tuck. (North America).—Gay, in Compt. Rend. Acad., xxxviii, 702 (18.54), made a
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genus of this Spirilhis, and he has in his herbarium at

Kevv "
S. diversifolius, Gay. Int., July 1850."

P. diversifolius, Rahn., var. spicatus, Engehnann in

Geyer's "Plants of Illinois and Mississippi," Am. Jour.

Science, 46 (1843). This answers the author's query as

to where described.

P. pennsylvanicus, C. et S., P. Nuttallii, C. et S. (N.
America) teste Morong. — The name I suggested ex.

Raiinesque
" P. epiltydrum

"
must be dropped, as the

author points out, as the submerged leaves are certainly
not ' subcordatus."

P. ulplnus, Balb.— I am much disappointed that Dr.

Hagstrom has not done for this what he has for niitens

and decipiens. Not only has no one collated the various

varieties, etc., but Dr. Fischer has made it more difficult by
giving some of the older names a different value to what
the authors did.

P.Tepperi,Ax. Benn. (Philippine Islands).
—The Australian

is the true plant. I had mixed others with it, not Asiatic !

P. insulanus, Hagst. (W. Indies, Porto Rico).
—I agree

in referring the Porto Rico specimens to a new species, and

they are certainlj^ the same as Graebner names "P. Nuttallii,
var. portoricensis."

P. hindostanicus, Hagst. (India).
—

Schlagintweit's No.

4615 from the Western Himalayas, I thought might be

P. mcdaianiis, Miq., but my specimen is a miserable scrap,
and the Bengal one not much better, so the author may
be right here.

P. fihrosus, Hagst.
—I cannot think this species can be

upheld. To make a new species from one specimen, and
that without a collector's name or whence it came, with

only
"
91

"
on the scrap of paper, is surely unsafe. Dr.

Hagstrom supposes it may originate from S. Africa. If

this were carried out in herbaria, ours would supply several,

but I never thought of suggesting them as new species.
P. memhranaceus, Hagst. (Australia).

—
Simply a state

of my P. australiensis; I am not surprised. I have the

same gathering as the author describes his plant from.

Some were P. Cheesmanii, Ar. Benn., others australiensis.

It was years before I got together a series to show this,

and mainly by the aid of Mr. Maiden of Sydney.
TBAXS. BOX. SOC. EDIN. VOL. XXVII. 23
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P. montanus, Presl (Mexico, Peru).—" =P. mexieanus,
Ar. Benn." This can liardly be. Why should Presl in

Herb. Prague ! name it P. peruvia7ia if he had named it

montanus before ?

P. inuricatus, Hagst.
—The Walcha (N.S. Wales) plant

is too near sulcatus, Ar. Benn., but others no doubt belong
to it from Victoria (Australia), and specimens in the British

Museum herbarium from "Mauritius, 1819, Sir James

M'Grigor," evidently belong to it. This last sheet is the

onlj^ one I have seen in any herbarium from Mauritius. I

made a drawing of this, and the author's drawinof mi^ht
well have been a copy of mine. The specimens, three in

number, are named "P. lucens with floating leaves." In

my MS. notes on these I have written,
"
If this is not P.

sulcatus, Ar. Benn., or P. tricarinatus, Muell. et Benn.,

then it will be a new species." It is a remarkable dis-

tribution, from the Mauritius to Australia,
" but some of

tlie reptiles and insects have Australian affinities, . . .

hence we find comparatively few cases in which groups of

Madagascar plants have their onh' allies in such distant

regions as America and Australia" (Wallace, Isl. Life, ed.

2, 442, 1892). Another interesting fact is that the leaves

of these specimens are of what may be termed the leathery
texture of the floating leaves of the Australian species.

Wallace (I.e.) further remarks :

" There is no portion of the

globe that contains within itself so many and such varied

features of interest connected with geographical distribu-

tion as Madagascar and the smaller islands which
surround it."

P. reduncus, Hagst. (W. Australia).
—The author says

that I named a specimen of this P. Druniinondii, Benth.

How this came about I cannot now tell, but Herr Baao-oe

must have made some mistake or shifted labels. The only

specimens of Druininondii I ever had were half the whole

collection sent me by the late Baron von Mueller, and these

were the only ones in Europe (except the ones at Kew
from which Bentham described the species). And the

plant is abundantl}^ distinct from any other, having ulva-

like submerged leaves, as noted in the Fl. Aust., vii, 171

(1878).

P. nodosus, Lamarck = P. Ainericanus, C. et. S. — A
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detailed and excellent account is given of this species,

though he includes under it many names of which he has

not seen specimens. These are nearly all in the Berlin

herbarium, whence I had them many years ago, and made

drawings of them for reference.

P. fragillinus, Hagst.—I am puzzled how the author

connects my P. lucens, vox. Jioridanus, with the Guatemala

j)lant which he names as above. I know that Dr. Morong
named this fragillinus as P. oncdaianus, Miq. The author

refers to Graebner, Das Pflanzenreich, Heft 31, 79 and 161

(1907), where no mention is made of the Guatemala plant
when floridanus is described.

P. uariifolius, Thore (France).
—The author refers this

to P. natans x P. trichoides. Until this is produced by
cultivation I raiust say I cannot believe it.

X P. Champlanii, Ar. Benn. (United States).
—In answer

to the author's remarks, I say that this has submerged
leaves entire! They are 11 cm. long x 10 mm. wide,

7-nerved. The upper (floating) leaves are 6-8 cm. long x
11-15 mm. wide, obtuse.

P. capensis, Scheele= "P. Schiueinfurthii, Ar. Benn."—
But Scheele's name is only in the Bremen herbarium, and

only noted by me, so cannot stand. If this were allowed,

there are dozens in the Vienna and Berlin herbariums that

might be used.

P. gramineus, L. (P. heterophyllus, Schreb.).
— Dr.

Hagstrom gives no conspectus of the varieties, only, a

running commentary on them. The difficulty is great, I

know, and perhaps he is wise, not having seen the series

in other herbaria.

P. nitens, Weber.—The fullest and best study of this

species yet given.
P. Oakesianus, Robbins (United States).

—" The specimens
from Pine Plains, N.Y., leg. Hoysradt (hb. Stockholm), must
be considered the hybrid graviineus x natans." Whatever
the Stockholm specimens are, mine from the same place

{with good fruit) are certainly P. Oakesianus, Robbins.

Some error in labelling ?

P. lucens, L.—Dr. Hagstrom suggests that the African

and other forms placed under this species need careful

revision, and I agree.
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P. Chamissoi, Ar. Benn. (Mauritius, Rodrigues).
—Under

P. crispiLS, L., the author leiimrks,
" P. Chamissoi, Ar. Benn..

must be ranked under the Lueentes." I do not know what
induced this remark, but I suppose Graebner's placing it

Ufxt crispiis, as I distinctly state it has nothing to do-

with crispus (Jour. Botanj'-, xlii, 74, 1904). Yet the strange

thing is that the earliest specimens from Mauritius,

"Roxburgh, 1819," are named "
crisjncm," and the latest,

" H. H. Johnston, 1889," are also named "
crispus." And I

believe this is the plant named crispus in Baker's Fl.

Mauritius, 392 (1877), and also the plant sent by Borj- de
St. Vincent to Chamisso (before 1814), but to which he

put no name in Linnaea, ii (1827), 200, which he puts
under lucens (from the "

L'ile de France "). Thus there

must be something that sugo-ests crisinis to those who
have gathered but not studied the plant. The author has

only seen Johnston's specimens. On present knowledge
this well-marked species is confined to the three Mascarene

islands. It might perhaps have been expected in Mada-

gascar, as they have another " Lueentes
"

species between

them, i.e. P. vaginans, Bojer, of which there is a type-

specimen in the Vienna herbarium. To me it stands apart,

just as P. Rohhinsii, Oakes, does in North America.

P. litJucanicus, Gorski (Lithuania).
—The author remarks.

"
I have also examined specimens from Lithuania labelled

'P. salicifolius' which have been identical (identified?)

with another hybrid, P. lithuanicus, Gorski, but thev

cannot be regarded as authentic." So he places salicifolius
under niteas ^ suhperfoliatus (Hag.st.), f. praelong ifalius,

Tis., and lithuanicus he puts under decipiens ^ hrevifolius,

Hagst. I have a specimen of P. lithuanicus, Gorski, from
the author himself, and it is labelled "P. lithuanicus, S. B.

Gorski proff., 1847, E flumine Vilia, Lithuania." It is

absolutely identical with Wolfgang's salicifolius. In fact,

it is more like Wolfgang's own specimen I have, than those

in De Candolle's herbarium from Besser. In neither case

do I consider them the hybrids he places them under.

P. Gaudichaiidii, C. et S.— The author notes that

Graebner, in Das Pflanzenreich, Heft 31, 79 (1907), remarks,
"
Specimena originalia desunt." This is certainly- so regard-

ing Chamisso 's, but there is an original one in the herbarium
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Delessart at Geneva labelled " P. hicens, Isles Mariannes,

Oaudichaud." These islands, formerly called the Ladrone

or Thieves' Islands, were also named by Magellan (1521)
" Islands of Triangular Sails." The plant has been collected

by an American botanist,
"
M'Gregor, No. 42fi, in 1913," in

the original locality,
" River Agana, Guam." These are at

Manilla, Philippine Islands, and specimens were sent me

by Mr Merrill.

P. decipiens, Weber.—The author disposes of Graebner's

division of this into two. The fact is, the denticulation of

the leaves in this is greatly a matter of age. Some leaves

are denticulate
;
others on the same specimen are so minutely

so as hardly to show under a
-|—
inch lens. The arrange-

ment of this by measure may be useful, but it is certainly

in many cases misleading. In May leaves will be under

one variety, in July and August under another. Mr Fryer
insisted that these plants must be studied in the spring

state, and I agree. No sectional anatom}^ can alter facts

noted when the plants were grown and gathered month

by month.

P. hi/or mi-^, Hagst. (Asiatic, Mongolia, Japan).
—This

will stand as a species, as P. distinctus, Ar. Benn. (Mon-

golia, Japan), has entire leaves and no sessile ones like

those figured by the author.

P. perfoliatus, L., var, Richardsonii, Ar. Benn. (N,

America).—This has been made into a species by Rydberg
in Bull. Torrey Bot. Club, xxxii, 599 (1905). If you take

the widest difference from typical perfoliatus {i.e. species

with leaves 4 J inches long), no doubt it looks a very fair

species ;
but you must ignore all the others that come

between that and the eastern U.S.A. specimens, many like

var. rotundifolius, Wallr. Dr. Hagstrom seems inclined

to accept this as a species, while acknowledging the

anatomical differences are slight. When one comes to

compare specimens from all over its distributional area

(based on forty-three specimens in my herbarium), it breaks

down as a species. Between the extreme western U.S.A.

specimens and those from the Great Lakes there is much

difference in aspect, and many Japanese specimens are

half way between, and others approach the American

Richardsonii. A remark by an excellent botanist in the
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United States, the Rev. E. J. Hill, in the Bot. Gazette, 260

(1881), may here be quoted under P. j)ert'<)li<itus: "Nearly
all the plants gathered in the West have the lanceolate

leaf, usually shorter than in the type specimen (var.

lanceolatuK, Robbins). They gradually vary with all

degrees of difterence between the variety and the typical

species, so that it is often hard to tell to which they should

be assigned." This is in the held, not herbarium study.

It was this great difference that made me hesitate to make
the variety ruaiKUIiurienf^is, Ar. Benn., a species. Dr.

Hagstrcim seems to think it may be so, and I believe the

winged fruit is not the result of drying ;
hence it may be

considered a species.

P. hihpleiiroides, Fernald (United States).—This seems

very near perfolkdiis according to Dr. Hagstrom, but I

have not seen specimens, and the onl}' real ditierence seems

the smaller fruit.
,

I should here like to mention a note by an ornithologist,

Mr. C. B. Ticehurst, in Trans. Norf . and Nor. Nat. Soc, 1 95

(1918): "The affinities of most, if not all, animals are to

be sought in the earlier stages of development rather than

in the adult
"

: and again at p. 200 :

" The greatest advance-

ment in ornithology in modern times is, I consider, the

recognition of subsj^ecies, or racial forms." These two

remarks are exactly what my late friend Fryer always

pleaded for in Potamogetons. Lastly, how rich the

Scandinavian herbaria are in this genus, collectors' names,

etc., appearing that ours do not possess. Wh}- :' And

unqualified thanks must be given to Dr. Hagstrom for

the excellent use he has made of them, as a result of

twenty-five years' study.
We are not yet in a position to dogmatise on many

points of the genus. The naming of individual examples
from small areas, without collating with those already

named, is a mistake. They are valuable if accepted as

results of local conditions, environment, climate, etc., but

they are simply steps in evolution.
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Notes from Cannock Chase on Yaccinium inter-

medium, RuTHE. By Captain W. Balfour Gourlay,

M.C., R.A.M.C.

(Read 9tli October 1919.)

Vaccinium intermediuon is a natural hybrid between

the Bilberry, Blaeberry, or Whortleberry {V. Myrtilhis,

Linn.), and the Cowberry (F. Vitis-Idaea, Linn.). Previ-

ously reported as occurring in a few places in German}^
^

—Ruthe's original specimens being gathered in 1826,—it

was lirst recognised in Great Britain in Auo-ust 1886 bv
Professor T. G. Bonney, who found it growing on Cannock

Chase, in the centre of Staffordshire, in company with

Bilberry and Cowberry. The plant was described by
Mr. N. E. Brown, and illustrated in the Journal of the

Linnean Societ}^ xxiv, 125, pi. iii, the paper being read

on May 5, 1887.

As early as 1870 - an unusual form of Vaccinium had

been discovered by D. Ball, Esq., F.R.C.8., in Maer Woods,
near Whitmore (N.W. Staffordshire). Specimens of the

plant were minutely examined by Mr. Ball and sent, with

a description, to Mr. Robert Garner. Fruiting specimens
were gathered in 1871. Mr. Garner, who firmly believed

the plant to be a hybrid, showed these specimens to the

Linnean Society on March 7, 1872, to illustrate a paper
^

"On a Hybrid VacciniuTii between the Bilberry (V.

Myrtillus) and the Cowberry (V. VUis-Idaea)." This

paper, however, failed to convince the Society as to the

hybrid nature of the plants,
" the general opinion elicited

by their examination being that they were a luxuriant

state of V. Vitis-Idaea, due to situation, rather than a

hybrid." However, after Mr. Brown had read his paper
in 1887, he received a letter from Mr. Garner concerning
the specimens from Maer Woods. These Mr. Brown

1 Vaccinium intermedium, Ruthe, Flora der Mark Brandenburg nnd
der Xiederlausitz, 377, pi. 1.

2 Hardwicke's Science Gossip (1872), 248, "A Curious British Plant,"

by E. Garner.
3 Journ. of Bot. (1872), 122.
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examined and identified^ as undoubted examples of

Vaccinium intermedium.

V. intermediwni has since been reported from tlie follow-

ing localities :
—

Scorriclett Braes, near Watten, Caithness.-

Gorge of Achorn Burn, near Dunbeath, Caithness.-^

Coniston Old Man, Lake District, Lancashire.*

Lonsdale, N.E. Yorkshire.''

Military duties, which kept ine stationed on Cannock

Chase during the greater part of the year 1919, have thus

given me good opportunities for observing the hybrid
Vaccinium and noting points of interest.

Cannock Chase, the ancient hunting-ground of Norman
and Mercian kings, is an upland region from 300 to nearh'

800 feet above sea-level, .situated in the centre of Stafibrd-

shire. It consists of immense deposits of pebble and sand

resting upon beds of red sandstone and conglomerate, the

whole covered over by a layer of peat of variable depth.

Approaching the Chase from the north, we ascend through
woods of oak and birch with an undergrowth of Pteris

aquilina and Scilla nutans. Ericaceous plants gradually

appear as the trees become .scarcer, until the open moor-

land is eventually reached where Calluna, Erica, Vaccinium

and, in places, Emjietrum are seen to be the dominant

species. Locally, in certain areas, V. Vitis - Idaea. is

present in great abundance, mixed with V. Myrtillus. It

is in such areas that Vaccinium intermedium occurs.

The preponderance of V. Vitis-Idaea, usually noted, might

suggest the probability of its being the male parent of

the hybrid.
The hybrid, as seen on Cannock Chase, presents several

interesting features. In the upper part of the Sherbrook

Vallej?^ and neighbouring plateaux it is locally very

abundant, occurring in patches which are often widelj-

'

Postscript to article " Vaccinium intermedium, Ruthe, a new British

Plant," by N. E. Brown, Journ. Linn. Soc, xxiv, 12.">.

- A. Bennett, Annals of Scottish Natural History (1904), 249.

C. B. Crampton, The Vegetation of Caithness considered in Rela-

tion to the Geology, 1911.
* Bot. Soc. and Exchange Club of Brit. Isles Report for 1915, 273.
^ Ibid, for 1917, 116.
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separated. Plants of Vaccinium intermedium, with the

vegetative vigour common in hybrids, increase peripherally
at the expense of the neighbouring flora, by pushing out

creeping root-stocks in all directions. Thus the size of a

patch of the plant bears a simple relation to its age. The

various patches show considerable differences in habit, size,

and shape of leaves and stem, flowering season and fertility,

etc., though the plants in any one patch show a consider-

able degree of uniformity. This individuality, shown by
the various patches, would tend to suggest that each

patch owes its origin to a separate act of cross-fertilisation.

As there are many upland areas in Great Britain and

Ireland where Bilberry and Cowberry grow together, it

is curious that, while the hybrid is found in very few of

such areas, it should be quite common in portions of one

of them—to wit, Cannock Chase. As upland areas are

peculiarly attractive to botanists, it can hardly be supposed
that the hybrid is reallj^ comparatively common but

usually overlooked. Some factor specially favouring the

production or spread of the hj^brid must then be present
on Cannock Chase.

I first noticed the hybrid in May 1919, and showed it

to Captain G. M. Vevers, R.A.M.C. (since demobilised). In

the next few days we each found several other hybrid

patches and compared them. Vevers pointed out that, of

the seven hybrid patches then noted, six were growing
in positions where some artihcial and gross disturbance

of the ground had occurred. Thus, in three cases, patches
were found growing along the edges of trenches, the other

three being found respectively : (a) on what looked like

an old gun position, (6) on an area formerly used for

bombing practice, and {c) on a pond embankment com-

posed of layers of cut peat. The remaining site showed

no obvious evidence of disturbance. The embankment

appeared to be a work of much earlier date than the

evidences of military training, and the hybrid patch upon
it was much larger than the others. Vevers suggested
that the violent crushing or shaking together of flower-

ing plants of Bilberry and Cowberry might have resulted

in their cross-fertilisation.

I have subsequently found many more patches of the
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hybrid, and these have tended to confirm Vevers's observa-

tion. Thus, one afternoon and eveninor in Aucrust I collected

specimens from thirt}' separate patches, noting any peculi-
arities of site in each case. The patches were situated

as follows :
—

On artificial banks of cut peat . . . . ^\
Alony old cart tracks....... 7

Along edges of drains cut on moorland or roadside . 4

On edges of trendies . . . . . . .1-24
About bomb holes ....... 1

On old gun position . . . ". . . .1
On moorland path ....... 1

Where no obvious evidence of disturbance was noted J

al

30

Of the six latter sites, two were near niinino- villa2es

where the common is well patronised, the other four being
near camps, on ground long used for purposes of military-

training. On one roadside bank, biiilt of peats, birches

of considerable size were growing, and the hj-brid had

spread out from this bank over the neighbouring moor-

land to the extent of about a quarter of an acre. (The
exact area, however, was difficult to determine owing to

recent obliterating action of a moorland fire which had

left here and there isolated portions only of the hybrid

patch. These scattered portions ma}^ not, as at first

supposed, have all been parts of the one large patch.)
On a natural bank, near a hut constructed during the

war, I found a single hybrid plant of two or three j'ears'

groAvth. An artificial bank often harbours several patches
of the hybrid, while near it Bilberry and Cowberry cfi'ow

intermingled, but with the hybrid absent. The places in

Great Britain and Ireland where Bilberry and Cow-

berry grow together are usually wild and comparatively

unfrequented. Though wild, Cannock Chase is much

frequented.
Several groups of fruit-gathering children, on interroga-

tion, pointed out "
Bilberry

''

and "
Bunchberry

"
(local name

for T''. Vitis-Idaea), but failed to distinguish the hybrid
from Bilberry.

Though Vaccinium intermediuin is thus apt to be

mistaken for V. Myrtillus rather than for V. Vitis-Idaea,

it resembles the latter in its evergreen leaves and almost

cylindrical stem. The leaves, however, are usually less
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glossy and more pointed than those of V. Vitis-Idaea, and,
on the other hand, tougher and more deeply veined than

those of V. Myrtillus, from which plant the hybrid can be

distinguished by its subterete stem and less upright habit.

The hybrid flower is roughly intermediate in shape and
colour between those of V. Mtjrtillus and 1^ Vitis-Idaea,
but the anthers are provided with conspicuous dorsal awns,
thus favouring V. Myrtillus. (The anthers of V. Vitis-

Idaea are described in most of the text-books as "awn-
less." In most of the specimens that I examined in Staf-

fordshire, small and inconspicuous dorsal awns were present.

Some, however, appeared to be awnless.)
The hybrid fruit is a little smaller than that of

]''. Myrtillus or 1". Vitis-Idaea. It is plum- violet in colour,

and slightly longer than broad, but more regular in outline

than that of V. Myrtillus. The latter often appears as

if truncated about the calyx scar.

The hybrid produces little fruit, and the berries contain

only a small proportion of well-developed seeds, though in

this respect different patches show great variation. I have

found large patches without sign of flower or fruit : and
from a comparatively small patch (measuring 3 by 7

yards) I have picked over 200 ripe berries without ex-

hausting the supply. One hundred of these berries, how-

ever, only yielded 209 apparently well-developed seeds,

against more than 300 seeds for 100 berries collected from

a variety of patches.
Professor Bonne}^ found Vacciniuin intermedium in full

flower on Cannock Chase on August 29, 1886, but found

only two ripe berries. I found the plant in full flower at

the end of May 1919, and in full fruit in the middle of

August. However, in the latter half of the month manjr
of the patches were again in flower or in bud, including
the one found flowering in May. Thus the hybrid, like

V. Myrtillus, is wont to produce two crops (of flowers at

any rate) during the season.

On August 23, 1919, I spent the greater part of the day
in the Whitmore district of N.W. Staflbrdshire. Maer

Heath and Whitmore Common are separated by a valley

through which runs the main line of the L. & N.W. Railway.
With the same Bunter grouping of pebble beds and sand-
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stone, these uplands resemble Cannock Chase both geo-

logically and botanically, but Maer Heath is largel}' planted
with Scots pine. Mr. Garner, in his Science Gossip

paper, tells ns that this plantation is the one referred

to by Darwin
( Origin of Species, chap, iii), where he

describes the changes in fauna and flora which had re-

sulted from the enclosing a portion of the Heath with the

introduction into the enclosed area of but one species

(Pinus .'<ylrestris), when a considerable increase in the

ininiber of species of insects and insectivorous birds was

noted. I found four widely separated patches of the 113'brid

VacciniuTn on Maer Heath, and one patch, with unusually

fragrant blossoms, on Whitmore Common. The Maer Heath

patches showed marked individuality of gTowth and habit.

A small patch, growing on a dr}^ artificial bank, showed a

very striking reduction in the size of the leaves. Another

patch, with large glossy leaves, though measuring only 9

yards by 16, was the largest that I found. (I was expect-

ing to find a patch of considerable size.) Situated, how-

ever, in a dense part of the pine wood, its growth may
have been retarded by shade. Growing near the edge of

the wood and not far from houses, it might have been

expected to attract attention. Moreover, twigs from this

patch bear a marked resemblance to the figure illustrating

Mr. Garner's article in Science Gossip for 1872. It is,

I think, very probable that Mr. Ball collected specimens
from this patch in 1870.

Some of these early specimens were sent to Charles

Darwin by Mr. Garner, who referred to the plant as a

hybrid. Darwin, taking also into account the shrivelled

appearance of the pollen which Mr. Ball had noted, sug-

gested that the seeds would show infertility. However,
should the seeds collected this year on Cannock Chase

prove to be fertile, it must be taken into consideration that

the hybrid flowers may have been fertilised by the pollen
of Cowberry or Bilberry.
The small hybrid patch (previously mentioned as measur-

ing .3 by 7 yards, and giving a comparatively large 3'ield

of fruit) was a mere remnant round which a moorland

fire had swept—a small green island in a sea of blackened

ashes. The patch itself was an almost pure growth of the
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hybrid, containing but a trace of Cowberrj' at one spot.

Nine yards away a few small plants of Bilberry had

survived. The fire took place before the plants could have

set seed. The small percentage of good seed yielded by
the berries from this patch (209 seeds from 100 berries, as

compared with over 800 seeds from 100 berries collected ^

at random) may have been due to the comparative absence

of pollen from Cowberry or Bilberrj^

Seeds from this patch will be sown apart from the

others, and any difference in the offspring noted.

If the hybrid seeds reproduce hybrid plants, one might

expect occasionally to find hybrid patches growing apart

from Cowberry and Bilberry. Out of some fift}^ hybrid

patches examined, I have only seen hvo showing isolation

from the parent forms—one being the patch isolated by

fire, the other being the small-leaved patch on Maer Heath,

where the dryness of an artificial bank had killed out

all other vegetation and had notably modified the habit

of the hybrid.
It is possible that birds do not carry the hybrid seed

to aii}^ great extent. I have several times noted wounds

on the ripe hybrid frait, suggesting that birds, having

tasted, had gone away to seek the more appetising

Bilberry. Compared with Bilberry and Cowberry, the

hybrid fruit is lacking in flavour.

If the hybrid seed reproduces parental forms, it Avill

be of interest to note the proportion of Bilberry and

Cowberry among the seedlings.

1 Had the fruit collected "at random " contained no berries from the

patch in qiiestion, the difference would have been even more striking.

N.B. The berries were gently broken under water, and the seeds

extracte<l by a rough centrifugal method, so that only comparatively

heavy seeds were counted.
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Scottish Records of Myelophilus (Hylurgus) minor

(Hartig). By R. Stewart MacDougall, M.A., D.Sc.

(Read 6th February 1919.)

This species has been described by Fowler as
"
very rare

in Britain." In 1915 and earlier Mr. J. M. Murray found

the workings of M. minor on Scots Pine in Murthl}'^ Woods.

In 1915 Mr. James Munro found an imago in Forfarshire.

In 1915 and following years Mr. Walter Ritchie found the

beetle in all stages in very large numbers over an area of

fifteen square miles in the Aboyne district of Aberdeenshire.

Lieut. R. Grant Broadwood, whose specimens I have

verified, found the workings of J/, minor as follows :
—In

Dungarthill AVoods, near Dunkeld, on Scots Pine (the trees

were dead), in JuW 1918. On the bark of blown Scots

Pine (the trees Avere dead) on Muir of Thorn, Perthshire,

in August 1918. On the bark of felled Scots Pine on

Birnam Hill, Perthshire, in August 1918. On the bark of

felled Scots Pine in woods round Pitlochry Hydropathic
Hotel, in September 1918.

Mr. H. M. Steven writes as follows:—"During the past

year I have found Myelophilus minor in two widely

separated and different localities. The first record was

obtained at Braigh Udine, Glengarry, Inverness-shire

(6-inch Ordnance Survey, Sheet XCVI, Inverness-shire), in

July 1918. This wood is an outpost of an old natural Scots

Pine forest which stretched over this district. The trees

are from 100 to 300 years old. M. j^inijyerda was also

present, but 21. viinor was the predominating species.

The wood now forms an island in a sea of peat. About

two miles away there is a planted wood containing Scots

Pine, but careful search gave no trace of M. minor there.

It would therefore seem probable that M. minor had bred

for centuries in this old natural forest. The second record

was obtained at Minkie Moss, Dupplin, Perthshire (6-inch

O.S., Sheet XCVIII, Perthshire), in October 1918. M.
'

minor predominated here also, and was bus}' at work on

the dying and Avind-blown Scots Pine."
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The Preservation of Artificial Cultures of Moulds,

By Harry F. Tagg, F.L.S.

(Read 10th April 1919.)

A culture of a mould on nutrient gelatine or agar-agar

may be killed with formaline vapour, and if it then be

sealed up in the Petri dish in which it grew it will keep

indefinitely, provided sufficient formaline vapour is present
to prevent chance infection from the outside during the

sealing process. The method ceases to be satisfactory when
the mould is one that causes liquefaction of the medium on

which it grows, because when this is the case the Petri

dish cannot be tilted from the horizontal position. With

cultures that are to be exhibited in a museum it is a dis-

tinct gain to be able to displaj^ them tilted at any desired

angle, and with class specimens also it is an advantage to

be able to handle them freely.

In the case of species that do not liquefy the medium, the

latter may be cut out of the dish with the culture attached

and dried down on a square of glass or stiff card. Cultures

thus dried make useful reference specimens. The method

has been advocated as a simple way of preparing herbarium

specimens of artificial cultures grown on agar-agar.^ It

has the disadvantage where museum specimens are con-

cerned and appearance is of importance that the surfaces

of cultures tend to crack into discontiguous areas as the

jelly matrix shrinks.

In the preparations now exhibited the difficulties associ-

ated with liquefaction of the medium and the areolatiou

resultinof from the contraction of the medium in the case

of cultures that are dried, are alike avoided by the removal

of the medium altogether. This has been done by floating

the cultures on the surface of a dish of water warmed up

sufiiciently to cause the medium to melt. This method has

given excellent results with cultures grown on gelatine, but

is not so well suited to the preservation of agar cultures

because of the slow solubility of the latter medium. In

carrying out the method the procedure is as follows :
—

1
Hedgcock and Spaulding, Journal of Mycology, xii (1906), p. 147.
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After cuttino- the iellv free of the edtre of the Petri dish,

the jelly is raised up slightly on one side by slipping under

it the end of a broad section-lifter, and at the same time

this side of the dish is slowly submerged in warm water.

The jelly with the culture on it floats up from the bottom

of the dish and the gradual total submersion of the latter

leaves the culture free on the surface of the water. Any
liquefied medium present difiTuses at once, and the rest of

the medium sinks and diffuses as it slowly melts. A
square of glass of suitable size, or a piece of card if the

specimen is to be preserved dry on a card, is passed below

the culture and the latter is lifted carefullj^ from the

water. A certain amount of water will be taken up on

the support, and this serves to permit the culture to be

floated to any desired position. Absorbent paper applied
to the edge of the support takes up this excess water, and

the culture settles down in contact with the support and

adheres to it.

If a dry preparation is wanted, all that it is necessary
to do now is to allow the preparation to dry slowly in

the air.

Reference collections made in this way, if mounted on

glass supports of uniform size, may be stored in grooved
boxes of the kind used for the storage of photographic

negatives.

If the preparation is to be much handled, the surface of

the culture should be protected. 1 adopt in this connec-

tion one or other of the following devices :
—

A watch-glass sufficientl}^ large to cover the culture is

inverted over it, and is fixed in position by a thin laj'er of

Canada balsam smeared around the edge. When this

first luting has set firm the preparation is sealed up with

a final luting of gold size, asphalt, or white cement.

Alternatively, the culture may be protected by a plane

glass disk supported on a circular wall of shellac or wax

spun by means of a turntable around the outside of the

culture. A cell of suitable depth is made and the gla.ss

disk luted down with gold size, the procedure being quite

the same as that usually followed in mounting a micro-

scopic object in a cell under a cover-glas.s.

Cultures so prepared make very good reference specimens.
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but in the case of cultures intended for museum exhibition

I prefer to adopt a method that secures a moist atmosphere
over the cultures while at the same time the subaerial

mycelium is preserved in a thin layer of glycerine which

gives to the hyphal filaments a translucence that approaches

closely the appearance they have in the living culture.

In following out this modified method the procedure is

the same as that already described, up to the point when
tlie culture is adjusted on the support and is brought in

contact with it by the withdrawal of the excess water.

The support is then carefully dried round about the

culture. A preserving fluid made of equal parts of for-

maline, glycerine, and water is placed in small drops
around the edge of the culture just outside the limit of its

growth. This fluid runs under the culture and penetrates
the subaerial hyphse, but does not wet the surface or alter

appreciabl}^ the appearance of the aerial parts. An in-

verted watch-glass or a glass disk is now luted down with

gold size in the manner already described for dry prepara-

tions, but it is necessary to remember when covering such

preparations that the inside of the cover-glass should be

coated with a thin film of glycerine so that any con-

densation of moisture on the under side of the cover-glass

may not obscure the culture beneath it. It should also be

borne in mind that luting cements, as a rule, are rendered

less adhesive if the glass they are applied to bears even

a very thin film of glycerine, and precautions should be

taken to prevent the preserving fluid spreading from the

culture to those parts of the supports to which the sealing
cement will be applied.
As supports for cultures, squares of glass, for most

purposes, are better than cards. They permit the back

of the culture to be examined, and with a glass support
one is able to use either transmitted or reflected light

when examining the culture under the microscope.

TRANS. EOT. SOC. EDIN. VOL. XXVU. 24
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Whytockia, a new Genus of Gesneraceae. By
W. W. Smith, M.A. (With PL VII.)

(Read 13th February 1919.)

Whytockia, W. W. Sm. Genus novum Gesneracearum.

Genus Staurantherae, Benth. valde affine. Ab illo genere

imprimis corollae ecalearatae structura, stylo longo gracili,

ovario subbiloculari recedit. Forma structuraque floris

Didymocarpuin et Chiritam suggerunt.
Herba parum ramosa. Folia ampla, membranacea, op-

posita, altero nano stipuliformi. Flores satis magni, rosei,

laxe racemoso-cj^mosi. Calyx late campanulatus mem-

branaceus, 5-fidus, sinubus baud plicatis, segmentis subae-

qualibus. Corolla tubuloso-ventricosa, tubo baud calcarato;

limbus 2 - labiatus, labio postico bifido, antico 3 - fido.

Stamina perfecta 4, inclusa, basi corollae inserta ; antherae

cohaerentes, loculis divergentibus confluentibus. Discus

ancfustus annularis. Ovarium liberura, ut videtur bilocu-

lare; stylus satis longus, gracilis, stigmate bilobato; pla-

centae undique ovuliferae. Capsula depresso-globosa vix

exserta, membranacea, in speciminibus nostris irregulariter

rumpenda sed fortasse obscure bivalvatim dehiscens.

Semina permulta oblonga.

Whytockia chiritaeflora (Oliver), W. W. Sm. Nom. nov.

Stauranthera chiritaeflora, Oliver in Hook. Ic, Tab.

2454.

West Cliina :
—Province of Yunnan, at Mengtsz, in a dai-k

damp glen under shady precipices ;
rare. Hancock. No. 51

in Herb. Kew.

var. minor, W. W. Sm.

A typo flore multo minore divergit.
West China :

—Yunnan, at Feng Chen Len, in mountain
forests. Alt. 7000 ft. Flowers pink ;

2 ft. high. Henry.
No. 11,232 in Herb. Kew et Herb. Edin.

A full description of the typical plant is given by Oliver

in Hooker's Icones under plate 2454. Oliver preferred to

retain the plant under Stauranthera. Recent collections
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Whytockia chiritaefolia (Oliver), W. W. Sm., var. minor, W.W. Sm.
Type in Herb. Ediu.

Photo. R. M. Adam.

W. W. Smith.
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from China tend to show that Southern and Western China

is rich in Gesneraceae, and many of the novelties cannot

be referred to the known genera of India, Burma, and

Malaya. The generic name is in honour of Mr. James

Whytock, President of the Botanical Society of Edinburgh,
a distinguished sylviculturist and horticulturist.

OBITUARY NOTICES.

William Watson, M.D., Deputy Surgeon-General, I.M.S.

Dr. William Watson, President of the Edinburgh Botanical

Society for the Sessions 1897-1899, died after a long illness

on 16th June 1912, aged eighty years.

He was the son of William Watson, Esq., Sheriff-Sub-

stitute of Aberdeenshire from 1829 to 1866, who was one of

the pioneers in connection with ragged schools and is still

remembered in Aberdeen for his philanthropic work.

Dr. Watson distinguished himself during his medical

studies at the University of his native city and took his

degree when barely twenty-one years of age. After a

course of study in Paris, he joined in 1853 the East India

Company's service as assistant surgeon, and was attached

to different European regiments which were stationed at

Meerut, Agra, etc. In 1856 he was offered and accepted
the post of civil surgeon at Mynpoorie, in the North-West

Provinces.

When the Mutiny broke out in 1857 it found Dr. Watson

still on duty there. The whole surrounding country in a

short time was seething with rebellion, and reluctantly it

was decided that all Europeans should leave Mynpoorie
for Agra, where they could take refuge in the fort. The

magistrate knew that, in the event of those upholding the

British authority leaving, there might be a massacre of all

the loyal inhabitants, determined to hold to his post, and

asked for volunteers to join him. Dr. Watson at once

decided to remain with the magistrate, and alone, or almost

alone, they stayed at this isolated station maintaining
British authority without the necessary means of support.
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Their biuve action seemed to so impress the mutineers that

they were some time in making up their minds to close in

upon them, but at last the magistrate receiv^ed private
information that the Residenc}^ would be attacked upon a

certain date and instructions had been given that they
were all to be killed. He sent secretl}' a message to Agra
about seventy miles away, and asked if relief could be

sent them.

A small party volunteered to ride out to Mynpoorie, and

arrived just in time, as the mutineers were upon the point
of attacking the station. The ma£:istrate determined to

leave immediately in the darkness of night, and by morning,

along with his small escort, was a long way on the road

to Agra—the whole part}^ thus escaping imminent death.

A short time after this Dr. Watson was encamped with

his regiment on the ridge outside the walls of Delhi, and

when the final attack was made and the gates of the cit}-

were blown in, he, along with a subaltern officer of his

regiment named Ewart, was early inside its walls—the

houses along each side of the streets being still full of

mutineers. The palace of the Mogul Emperors having
been captured, Dr. Watson and his young friend Ewart,
who afterwards rose to be the head of the police in the

North-West Provinces, found difficulty in getting sleeping

accommodation, and for six weeks they were obliged to

sleep upon the floor of the beautiful pearl mosque within

the palace walls. At the end of this time they got per-
mission to leave the palace and take possession of a house

that belonged to one of the native grandees who had fled,

and during the remainder of their stay in Delhi at this

time Dr. Watson and Ewart lived in those luxurious

quarters.

Shortly after we find Dr. Watson at Agra, and during
an engagement which resulted disastrously^ for the British,

he got his skull fractured through being struck by a frag-
ment of an exploded shell. While in this wounded state,

and in the crowd of natives being driven back, he observed

something lying among the feet of the routed men. A
native who knew him was passing, and, pointing to the

object lying on the ground, repeated the name of an officer

whom Dr. Watson knew b}^ name. Although in a dazed



1918-19.] BOTANICAL SOCIETY OF EDINBURGH 341

state he at once rushed to the rescue, and, as no one would

stojD a moment to help, he managed to get the wounded
man upon his back and carried him for about half a mile
until he reached a waggon, when he collapsed himself.

Watson and the officer he had rescued were both taken to

the hospital within the fort at Agra, and at first it was

thought that Dr. Watson's wound was much more serious

than that of the other man; but the officer died, and Watson
survived to live a life of much usefulness.

Dr. Watson married in 1867, and, accompanied by his

wife, went out to India, and from 1867 to 1883 resided princi-

pally at Almora and Naini Tal. At Almora, the capital of

the province of Kumaon, Dr. Watson had medical charge
of the leper hospital for about ten years. He had great
opportunities, and gained great experience in connection

with the treatment of this disease.

He was a man possessed of the greatest possible amount
of bravery, and, while very retiring and modest in his

disposition, he would at times narrate to intimate friends

some of his experiences.
While stationed at Almora, the Medical Department of

the Government of India gave instructions that the lepers
were to be treated with gurjun oil, and that it was to be

administered in doses to be taken internally, and also that

the diseased portions of the lepers' bodies were to be

anointed with this new supposed specific. Dr. Watson,
with a deep sense of duty, endeavoured to carry out the

instructions of the Government Department ;
but he soon

found out that, while there was no great difficulty in

getting the native medical assistants to administer the oil

for internal purposes, the patients themselves were not

quite so amenable, as the taste of the oil was objectionable
and its effects were upsetting. The native assistants also

declined point-blank to anoint the wounds of the lepers,

and in many cases Dr. Watson had to do it himself at the

great risk of inoculation. This treatment was carried on

for about eighteen months, and, as the' results were very
far from satisfactory and the inconvenience to the patients

very great. Dr. Watson reported so to the Department.
All he got in reply was a letter expressing dissatisfaction

that his efforts had obtained such a poor result, and re-
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markincf that he micrht have done better. No doubt, who-

ever wrote this epistle was little aware of the self-sacrifice

of Dr. Watson, and how he risked his life in trj^ing to

carry out the instructions of his medical superiors. But

however unpleasant such a communication may have been

at the time, Dr. Watson used in later vears to consider it a

great joke and an evidence of the want of appreciation on

the part of some uninformed official at headquarters.
Such censure as this, however, did not prevent his pro-

motion, and he became Deputy Surgeon-General a consider-

able time before his retiral from the Service.

For further information refer to the Transactions of the

Edinburgh Field Naturalists' and Microscopical Society,

vol. vi, pt. v (1912): In Memoriam, William Watson, M.D.,

I.M.S., by Mr. John Lindsay, pp. 417-452.

Symington Grieve.

Robert Chapman Davie.

Indirectly the war has robbed the Botanical Society of

a member of its Council and a frequent contributor to its

meetings in the person of Dr. R. C. Davie, Captain and

Senior Chemist in the 4th Water Tank Company, R.A.M.C.

The effects of an illness earlier in life precluded him from

joining a combatant branch of service in the Great War,
so he entered the Army in 1917 in a capacity in which

his scientific education would find its full value. He
served in France during the great push of 1918 ;

but in

January 1919 returned home on leave. He caught influenza

on 27th January. Pneumonia followed, with rapid and

fatal issue on 4tli February. Thus terminates, at the age
of 32, a life that was full of promise for the future ;

for

in the short years given him Davie had alread}' achieved

much.

He was educated at the Glasgow High School, and

passing on to the University of Glasgow, he graduated
M.A. in 1907 with First Class Honours in English. His

work in the Department of English Literature was such

as would have justified his adopting some career in relation

to it. But he had alread}^ taken the class of Elementary
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Botany in 1905, as well as those in some other sciences ;
and

a natural aptitude and taste for practical science held him.

He took the B.Sc. degree in 1909, distinguishing himself

particularly in Botany and Chemistry. But he decided

upon the former as his life's work, and was promoted at

once Junior Assistant in Botany in the University of

Glasgow. Incidentally he had won the Dobbie-Smith

Gold Medal, and held the Donaldson Research Scholarship.

While carrying out his departmental work with a

cheerfulness and vigour that gave savour to its success,

he entered at once on research. His first memoir was

devoted to Peraneona and Diacal'pe, two genera of Eastern

Ferns, which his observations have placed securely in

their natural afiinity. In 1912 he joined the stafi" of

Professor Balfour in Edinburgh as assistant, and soon

obtained promotion to the position of Lecturer, having

special charge of the large classes for Teachers in Training.

Meanwhile he was able to devote considerable time to

research. He entered on a wide comparative investigation

of the anatomy of the Pinna-Trace in Ferns, and he con-

tributed two memoirs on this subject to the Transactions

of the Royal Society of Edinburgh. His inquiry covered

a large area of observation and was extended to the Cycads
and Angiosperms. His results indicate that while in some

degree the structure shown is related to immediate physio-

logical needs, there is a substantial correspondence of detail

with phyletic comparisons based on other characters. In

fact, while the pinna-trace can be used as a subsidiary line

of evidence, it cannot serve as a criterion of decisive

importance in comparison. This was the most substantial

contribution which he made to Botanical inquiry, and,

together with his earlier papers, it provided his thesis for

the Doctorate of Science in Glasgow, to which degree he

was admitted in 1915.

Davie's investigations were, however, interrupted in 1914

by a journey to Brazil to collect materials for a comparison

of certain Families of Flowering Plants. A grant was

obtained from the Royal Society for this purpose. He

travelled and collected in the neighbourhood of Rio and

in the Organ Mountains. On his return, in the early days

of the war, he first worked out his collections systemati-
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cally; and lie was already beginning the detailed com-

parisons when the insistent duty of military service came
upon him. He qualified himself specially for the Water
Service, and quickly rose to the rank of Captain in this

responsible and necessary service. He was present in

France with his unit during the retreat of the earlier

months of 1918, and the subsequent advance. After the
armistice he was granted leave in January 1919, and died
while at home.

Davie had already made his mark as a teacher, an

investigator, and an organiser in Botany. An easy diction,
with unusual command of his native tongue, gave him a

good footing as a Lecturer. It is an open fact that he ran
a strong candidature for a Chair in one of the laro-er

Dominions in 1917, and early promotion to Professorial
rank was anticipated for him. A quickness of appre-
hension of facts and comparisons, good powers of observa-

tion, a lively imagination, and a very retentive memory
gave him a hold as an investigator, which a iudoment

ripenmg with age would have strengthened and directed
into useful channels. As an organiser his departmental
work was marked by cheerful efficiency. His stimulating
influence was shown in the part he took in founding the

Glasgow University Botanical Society. In a wider sphere
his activity as one of the Secretaries of the Botanical
Section of the British Association had already brought
him in relation with the great body of British botanists.

At the age of 32 he had fully qualified for years of active

usefulness. It is this which makes his early death all the
more lamentable. Time and opportunity were against
him. So that at the moment of his death he was of the
Front rather than actually at the Front, both in Science
and in War. F. O. Bower.

William Brack Boyd.

A past-president of the Society passed away on 16th
March 1918 in the person of W.' B. Boyd of Faldonside.
He was born on 2.Srd February 1881 at Cherrytrees,
Yetholm, and educated at The Grange, Sunderland.
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He tenanted Hetton Hall, Northumberland, from 1859

to 1869, when he leased Ormiston in Roxburghshire; in

1881 he removed to Faldonside, which his wife had then

inherited from an uncle. Living the quiet life of a country-

gentleman engaged in agricultural pursuits, he devoted

much of his leisure to botanical studies and soon became
known for his wide knowledge and successful cultivation

of plants.

Elected a Fellow in 1871, he was President of our Society

1882-84, when he gave a Presidential address^ on the

Cultivation of Alpine and other Plants suited for the

Rockery, and a Valedictory address- on the Study of

Mosses.

Other societies also recognised his eminence as a botanist.

He had twice been President of the Berwickshire Nat-

uralists' Club, was President of the Scottish Alpine Club
from 1891 till his death, and was also a Vice-President of

the British Pteridological Society.
He is commemorated by having had two plants named

in his honour, Salix Boydii, Linton, and Sagina Boydii,
F. B. White.

A ^fuller account of this enthusiastic botanist will be

found in the History of the Berwickshire Naturalists' Club,

vol. xxiii, pt. iii, p. 423.

1 Trans. Bot. Soc. Edin., xvi, p. 66. 2
i\,i^_^ p. isi.
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TRANS. BOX, see. EDIN. VOL. XXVII. 25
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The following gentlemen were elected Office-Bearers for

the Session :
—

PRESIDENT.

R. A. Robertson, M.A. B.Sc.

VICE-PRESIDENTS.

Alexander Cowan, Esq.
James Fraser, Esq.

Symington Grieve, Esq.
James Whytock, Esq.

COUNCILLORS.

A W. BORTHWICK, D.Sc.

Sir Archibald Buchan-

Hepburn, Bart.

T. Bennet Clark, C.A.

R. C. Davie, M.A., D.Sc.

James Grieve, Esq.

J. Rutherford Hill, Esq.
R. Stewart MacDougall, M.A.,

D.Sc.

Harry Sanderson, Esq.
W. G. Smith, Ph.D., B.Sc.

Malcolm Wilson, D.Sc, F.L.S.

Honorary Secretary
—W. W. Smith, M.A.

Curator of Herbarium—W. Caldwell Crawford, M.A., F.R.S.E.

Foreign Secretary
—Rev. D. Paul, M.A., LL.D.

Treasurer—Richard Brown, C.A., 23 St Andrew Square.
Assistant-Secretary

—J. T. Johnstone, M.A., B.Sc.

ylriisi—Professor Francis M. Cairo, M.B., CM., F.R.C.S.E.

Auditor—Robert C. Millar, C.A.

TRANS. EOT. SOC. EDIN. VOL. XXVII. CL
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LOCAL SECRETARIES.

^terdeen—Professor J. W. H. Trail, M.A., M.D., F.R.S., F.L.S.

Bathgate—Robert Kirk, M.D., F.R.C.S.E.

Berivick-on- Tweed—Francis M. Norman, R.X,

Birmingham—V{ . H. Wilkinson, F.L.S., F.R.M.S., :\Ianor Hill, Sutton

Coldfield.

C'a^cM«a—Professor S. C. Mahalanobis, B.Sc, F.R.S.E., F.R.M.S.,

Presidency College.

Cambridge—Arthur Evans, M.A.

ijroydon
—A. Bennett, A.L.S.

Dundee—Professor P. Geddes, F.R.S.E.

East Liss, Hants—Jaiies Sykes Gamble, M.A., CLE., F.R.S.

GZas^oM,-—Profes.sor F. O. Bower, Sc.D., F.R.S., F.L.S.

London—William Carruthers, F.R.S., F.L.S.

J. F. DuTHiE, B.A., F.L.S.

„ E. M. Holmes, F.L.S., F.R.H.S.

„ Lieut.-Col. Sir David Prain, M.D., CLE., F.R.S., F.L.S.,

Royal Botanic Gardens, Kew.
Melrose—W. B. Boyd, of Faldonside.

Philadelphia, U.S.A.—Professor John M. Macfarlane, D.Sc, F.R.S.E.

.S'i ^/idmt-s—Professor M'Intosh, M.D., LL.D., F.R.S.E.

„ Robert A. Robertson, M.A., B.Sc.

J. H. Wilson, D.Sc, F.R.S.E.

Toronto, Ontario—The Hon. W. R. Riddell, B.Sc, B.A.

„ Professor Ramsay Wright, M.A., B.Sc

Vancouver—M'Taggart Cowan, Esq.

Miss S. J. WiLKiE read a paper on Periodicity in

Transpiration (see p. 59).

Miss WiLKiE also communicated a note on the Influence

of Different Media on the Histology of Roots (see p. 76).

A note on the Histology of Gymnosperm Cuttings was

read on behalf of Miss F. B. Scott. {To appear in next issue.)

Dr. R. S. MacDougall showed three specimens of a very

large beetle from Sierra Leone, with a piece of stem of

the cashew-nut girdled by the beetle. This beetle fells

young Eucalypti.

Dr. MacDougall recorded, on behalf of Mr. J. Lyford

Pike, the occurrence of the giant wood-wasp (Sirex fjigas,

Linn.) in Douglas Fir logs and in Japanese Larch. This is

a new enemy of Douglas Fir.

Dr.MAcDouGALL also exhibited J}fegasfiginiis strobilobius,

Ratz., an enemy of Silver Fir seed. The insect was bred
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from seed in which the larvae were discovered by Mr.

J. M. Murray. This is the first recorded case of this enemy
in Scotland.

Mr. James Eraser exhibited two Fumarias from West

Lothian, new records for the county : Fumaria ijurpurea,

Pugsley, and F. Bastardi, Bor.

Mr. W. W. Smith showed some new species lately

obtained from Western China. These included Beesia, a

new Ranunculaceous genus, a new Syringa, three new

species of Buddleia, a Roscoea, and an Abelia.

Mr. W. B. Boyd sent for exhibition a branch of Abies

magnijica, A. Murr., attacked by Chermes piceae.

DECEMBER 9, 1915.

Jas. Whytock, Esq., Vice-President, in the Cliair.

The Treasurer, Mr. Richard Brown, C.A., submitted

the following Statement of Accounts for the Session

1914-1915:—

Income.

Annual Subscriptions for 1914-1915
Do. Arrears .

Transfer from Life Members' Fund
Transactions sold

Subscriptions to Illustration Fund
Interest on Deposits in Bank .

Excess of Expenditure over Income

EXPENDITDRE.

Printing Transactions for 1914-15

Printing Notices for Meetings, etc.

Eooms for Meetings and Tea .

Hire of Lantern

Stationery, Postages, Carriages, etc.

Fire Insurance on Books, etc. .

Honorarium to Acting Secretary

£34 15

1 10
8 10 1

5

10 6

3 9 10

21 3 2

£84 8 7

£57 18 6

10 15

7 18 4

14
2 7 9

5

4

£84 8 7
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State of Funds.

Life Members^ Fund.

Balanceof Fund at close of Session 1913-1914 . . £10111 1

Add—hiie. compositions received 13 13

£115 4 1

Deduct—Transferred to Income . . . . . 8 10 1

Balance as at close of Session . . £106 14

Ordinary Fund.

Balance of Fund at close of Session 191^-
1914 £36 8 11

Dediid—Decrease during Session 1914-
1915 21 3 2

Balance as at close of Session . . 15

Total Funds . . £121 19 9

Being :
—Sum in Current Account with

Union Bank of Scotland Ltd. . £1 3 10
Sum in Dejiosit Receipt with do. 120
Due by Treasurer . . . 15 11

As above . . £121 19 9

JVote.—Subscriptions in arrear, considered recoverable. 1912-13, 15s.
;

1913-14, £1, 10s. ; 1914-15, £5, 10s.

Edinburgh, 2ith Xovemher 1915.—I hereby certify tliat I have audited the Accounts of
the Treasurer of the Botanical Society of Ediiiburgh for Session 1914-1915, and have found
them correct. I have also checked the foregoing Abstract, and find it correct.

ROBT. C. MILLAR, C.A., Auditor.

Miss Elsie Cadman, Mr. R. M. Adam, and Mr. W. G. Craib

were elected Resident Fellows.

Dr. W. G. Smith gave a communication on the

Vegetation of Ben Ledi, and illustrated his paper with

exhibition of models of the regions . of vegetation on

Ben Ledi and Ben Lawers.

A paper on the Flora of the Orkney Isles was read on

behalf of Mr. Arthur Benxett (see p. 54).

Three volumes of coloured illustrations of South African

Plants were exhibited on behalf of Mrs. M. Grossman.

Dr. R. C. Davie showed specimens of Melampsora
Orchidi-rej^entis (Plow.), Kleb., on Guodyerd repens, Br.
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Dr. R. S. MacDougall had two exhibits showing the

work of boring beetles—Trypodendron domesticuin, Er.,

on Birch and Argyresthia atTnariella, Banks, on Larch.

FEBRUARY 10, 1916.

Jas. Whytock, Esq., Vice-President, in the Chair.

Mr. F. KiNGDON Ward communicated a paper dealing
with Plant Associations in N.W. Yunnan (see p. 1).

Mr. KiNGDON Ward communicated a further and more
detailed paper on the Sino-Himalayan Flora (see p. 13).

Dr. W. G. Smith gave an account of observations on
Calhona vulgaris, Salisb. There were included observa-

tions on the development of new shoots, on the effects of

grazing, on seed-dispersal, and on the various methods
of burning heather.

Mr. J. C. Adam read a paper giving new records of

Mosses for Peebles-shire and West Lothian.

Dr. R. S. MacDougall exhibited specimens of trunk

of Ash with the brood-galleries of Hylesinus crenatun,
Fabr.

Dr. R. S. MacDougall also had an exhibit of Narcissus

bulbs with larvse of Merodon equestris.

Mr. W. W. Smith showed specimens of Parasyringa,
a new genus of the Oleaceae, from the Chinese province of

Yunnan (see p. 93).

APRIL 13, 1916.

Jas. Whytock, Esq., Vice-President, in the Chair.

Miss Beatrice Campbell M'Pherson was elected a

Resident Fellow.

Mr. Charles Nicholson was elected a non-Resident

Fellow.
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Professor Bayley Balfour communicated a paper
on Rhododendron tricJtocladum, Franch., and its Allies

(see p. 79).

Professor Bayley Balfour also communicated a paper
on Rhododendron lacteum, Franch. (see p. 97).

Dr. James Stirton communicated a paper on Mosses

from West Ross-shire. (To appeur in next issue.)

Mr. Arthur Bennett forwarded a note dealing with a

hybrid Potainogeton new to the British Isles (see p. 105).

Mr. George Forrest and Mr. W. W. Smith gave an

account of certain species of Dracoce'plialuin lately

obtained in S.W. China (see p. 89).

Mr. Charles Nicholson exhibited a series of Narcissus

Flies belonging to the genera Merodon and EiCnierus.

Dr. A. W. Borthwick showed some abnormal Larch cones,

the abnormality being due to a check in development.

Dr. A. W. Borthwick showed also a shoot of Scots

Pine with injury due to some unknown cause, but probably
insect attack.

Mr. J. Lyford Pike forwarded an exhibit of Ernobius

mollis, Linn., on Douglas Fir.

A restricted session of four meetings only was held

during 191.5-1916.
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PROCEEDINGS

OK THE

BOTANICAL SOCIETY OF EDINBURGH.

SESSION LXXXI

OUTOBER 12, 1916.

Symington Grieve, Esq., Vice-President, in the Chair.

The Office-Bearers of the preceding year were re-elected

for the Session.

Sir Aechibald Buchan-Hepburn proposed a motion

that the list of members of the Society be printed, and

that all names of alien enemies be expunged from the

list. Mr. Bennet Clark seconded the motion. There

was no counter-proposal, and the motion was declared

carried.

Mr. H. F. Tagg communicated a paper on the Occurrence

of Resin Ducts in the Medullary Rays of the Wood of

certain Species of Burseraceae.

Mr. W. W. Smith gave an account of the Royal Botanic

Garden, Calcutta, with lantern illustrations.

Mr. James Small and Mr. W. W. Smith exhibited a

specimen of Cavea, a new genus of the Gompositae, from

the Tibetan border (see p. 119).

Mr. George Forrest and Mr. W. W. Smith showed

specimens of Trailliaedoxa, a new genus of the Ruhiaceae,

from S.W. China.
TEANS. EOT. SOC. EDIN. VOL. XXVII. 6
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DECEMBER 14, 1916.

Symington Grieve, Esq., Vice-President, in the Chair.

The Treasurer, Mr. Richard Brown, C.A., submitted

the following Statement of Accounts for the Session

1915-1916:—

Income.

Annual Subscriptions for 1915-191G
Do. Arrears .

Transfer from Life Members' Fund
Transactions sold

Subscriptions to Illustration Fund
Interest on Deposits in Bank .

£36 15



BOTANICAL SOCIETY OF EDINBURGH IX

Being:
—Sum in Current Account with

Union Bank of Scotland Ltd. . £19 2

Sum in Deposit Receipt with do. 150
Due by Treasurer . . . 6 1

£175 2 1

Less Printing Accounts out-

standing . . . 20 7 6

As above
"

. . £154 14 7

J^ote.—Subscriptions in arrear, considered recoverable : 1914-15, £2, 5s. ;

1915-16, £3.

Edinburgh, 29th November 1916.—I hereby certify that I have audited the Accounts of
the Treasurer of the Botanical Society of Edinburgh for Session 1915-1916, and have found
them correct. I have also checked the foregoing Abstract, and find it correct.

ROBT. C. MILLAR, C.A., Auditor.

Sir John Stirling-Maxwell, Bart., was elected a non-

Resident Fellow.

Mr. George Forrest gave an address on the Flora of

Yunnan, with lantern illustrations. The lecturer dealt witli

the physical features of the country, with its varied and

extensive flora, and with the types of hillmen who inhabit

the Alpine areas of the province. Many fine examples of

Primula and Rhododendron were shown in their native

habitats.

FEBRUARY 8, 1917,

Symington Grieve, Esq., Vice-President, in the Chair.

Mr. Charles Eley was elected a noi;i-Resident Fellow.

The death of Mr. Daniel Oliver, an Honorary British

Fellow, was intimated
;

also the death of Dr. James

Stirton, a Fellow of the Society.

Professor Bayley Balfour communicated a paper on

Rhododendrons of.the Irroratum Section (see p. 157).

A paper was communicated on behalf of Mr. R. Lloyd

Praeger, on Sedum Praegerianum, W. W. Sm., with a

tentative classification of the section Rhodiola (see p. 107).

Mr. Arthur Bennett recorded the occurrence of

Ceratophyllum demersiim,, Linn., in the Orkney Isles (see

p. 134), and Ulex nanus, Forst., in Caithness (see p. 135).
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Mr. William Evans communicated a paper giving some

Moss Records for Selkirk, Peebles, and the Lothians

(see p. 138).

Mr. William Evans submitted, on behalf of Mr. J. C.

Adam, a list of the Mosses of West Lothian (see p. 123).

Mr. Charles Nicholson sent for exhibition a Lonoricorn

Beetle, Gallidium violaceum.

Mr. Symington Grieve exhibited a curious miniature

Chinese coffin used by the Buddhists for the burial of

small mammals and birds.

Mr. Kenneth Hamilton sent for exliibition a specimen
of a new orchid, BulbopJiyllum Imogeniae, from Nigeria

(see p. 228).

APRIL 12, 1917.

Symington Grieve, Esq., Vice-President, in the Chair.

Professor Bayley Balfour communicated a paper on

the Statistics of the Chinese Rhododendron Flora. (To be

published in a future issue.)

Professor Bayley Balfour also communicated a paper
on the Development of Rhododendron Seedlings (see p. 221).

Two other papers by Professor Bayley Balfour were

before the meeting, one on Rhododendron japonicum, and
one giving diagnosis of new species of Rhododendron, chiefly
Western Chinese. (To be published in a future issue.)

Mr. William Evans forwarded a paper on Insect Visitors

to Corallorhiza innata, Br., and some other Orchids in the

Forth District (see p. 136).

A restricted session of four meetings only was held

during 1915-1916.
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PROCEEDINGS

OF THE

BOTANICAL SOCIETY OF EDINBURGH.

SESSION LXXXII

OCTOBER 11, 1917.

R. A. Robertson, Esq., M.A., B.Sc, President, in the Chair.

The following gentlemen were elected Office-Bearers for

the Session :
—

PRESIDENT.

James Whttock, Esq.

VICE-PRESIDENTS.

Alexander Cowan, Esq.
James Eraser, Esq.

Symington Grieve, Esq.
Dr. A. W. BoRTHWiGK, D.Sc.

COUNCILLORS.

Sir Archibald Buchan-

Hepburn, Bart.

T. Bennet Clark, C.A.

R. C. Davie, M.A., D.Sc.

James Grieve, Esq.
J. Rutherford Hill, Esq.

R. Stewart MacDougall, M.A.,
D.Sc.

R. A. Robertson, M.A., B.Sc.

W. G. Smith, Ph.D.

Malcolm Wilson, D.Sc, F.L.S.

Honorary Secretary
—W. W. Smith, M.A.

Curator of Herbarium—W. Caldwell Crawford, M.A., F.R.S.E.

Foreign Secretary—The Very Rev. Dr. D. Paul, M.A., LL.D.

Treasurer—Richard Brown, C.A., 23 St Andrew Square.

Assistant-Secretary
—J. T. Johnstone, M.A., B.Sc.

^riisi—Professor Francis M. Caird, M.B., CM., F.R.C.S.E.

Auditor—Robert C. Millar, C.A.

TR.\NS. EOT. SOC. EDIN. VOL. XXVII.
"
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LOCAL SECRETARIES.

Aberdeen—Froie^suv J. W. H. Trail, M.A., M.D., F.R.S., F.L.S.

Bathgate—Robert Kirk, M.D., F.R.C.S.E.

Berioick-on- Tweed—Francis M. Normax, R.X.

Birmingham—W. H. "Wilkinson, F.L.S., F.R M.S., Manor Hill, Sutton

Coldfield.

CWcu«a—Profes.sor S. C. Mahalanobis, B.Sc, F.R.S.E., F.R. M.S.,

Presidency College.

Cambridge
—Arthur Evans, M.A.

Croydon—A. Bennett, A.L.S.

Dundee—Professor P. Geddes, F.R.S.E.

East Liss, Hants—Jaj^es Sykes Gamble, M.A., C.I.E., F.R.S.

Glasgow—'Pvoles:iOTY. 0. Bower, Sc.D., F.R.S., F.L.S.

London—William Carruthers, F.R.S. , F.L.S.

J. F. Duthie, B.A., F.L.S.

E. M. Holmes, F.L.S., F.R.H.S.

Lieut.-Col. Sir David Prain, M.D., CLE., F.R.S., F.L.S.,

Royal Botanic Gardens, Kew.
Melrose—W. B. Boyd, Faldonside.

Philadelphia, U.S.A.—Profe.ssor J. M. Macfarlane, D.Sc, F.R.S.E.

St. Andrews—Proie^soY M'Intosh, M.D., LL.D., F.R.S.E.

„ Robert A. Robertson, M.A., B.Sc.

J. H. Wilson, D.Sc, F.R.S.E.

Toronto, Ontario—The Hon. W. R. Riddell, B.Sc, B.A.

„ Professor Ramsay Wright, M.A., B.Sc.

Dr. A. W. BoRTHWiCK gave an address on Forestry

Operations, with lantern illustrations.

DECEMBER 13, 1917.

James Whytock, President, in the Chair.

The Treasurer, Mr. Richard Brown, C.A., submitted

the following Statement of Accounts for the Session

1916-1917:—

Income.

Annual Subscriptions for 1916-1917
Do. Arrears .

Transfer from Life Member.s' Fund .

Transactions sold . . . . .

Subscriptions to Illustration Fund .

Interest on Funds Invested and in Bank

£31 10

1 10

9 7

6

1

5 1 9

£54 2 4
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Expenditure.

Printing Transactions for 1916-1917 (estimate), £72 ;
less

Subscriptions received from Authors, £25, Is.

Printing Notices for Meetings, etc.

Rooms for Meetings and Tea .

Hire of Lantern

Stationery, Postages, Carriages, etc

Fire Insurance on Books, etc. .

Honorarium to Secretary's Assistant

Excess of Expenditure over Income

£46 19
5 17
4 18

12

3 19 3
5

2 2

£64 12 3

£1,0 9 11

State of Funds.

Life Members' Fund.

Balance of Fund at close of Session 1915-1916
Add— Life compositions received .

Deduct—Transferred to Income .

Balance as at close of Session

£109 14 11

10 10

£120 4 11

9 7

£111 4 4

Ordinary Fund.

Balance of Fund at close of Session 1915-
1916 £44 19 8

Deduct—Decrease during Session 1916-
1917 10 9 11

Balance as at close of Session

Total Funds

£95Being :—£100 5 % War Stock, 1929-1947
Sum in Current Account with
Union Bank of Scotland, Ltd. .

Sum in Deposit Receipt with do.

Due by Treasurer

Less Accounts unpaid

14 10 9
80
10 4

£199 11 1

53 17

34 9 9

£145 14 1

As above £145 14 1

Note.—Subscriptions in arrear, considered recoverable : 1914-15, £1, lOs. ;

1915-16, £2, 5s.
; 1916-17, £6.

Edinburgh, ^th December 1917.—I hereby certify that I have audited the Accounts of
the Treasurer of the Bo tauical Society of Ediu burgh for Session 1916-1917, and have found
them correct. I have also checked the foregoing Abstract, and find it correct.

ROBT. C. MILLAR, C.A., Auditor.
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Mrs. John Law and Mr. J. Lyford-Pike were elected

Resident Fellows.

Mr. J. T. Smith was elected a non-Resident Fellow.

Dr. BORTHWICK gave an account of certain fungi belong-

inor to the jrenus Cerafostoma or Ceratostomella.

The Very Rev. Dr. Paul communicated an interesting

note on the discovery of ClatJirus cancellatus, Tournt., in

Argyllshire. Dr. Paul also recorded the occurrence in

Scotland of Glavaria aurea and G. botrytis (see p. 301).

Mr. R. A. Robertson delivered his Presidential address,

reviewing the task of botanists and scientists at the present

time, and emphasised the necessity of an adequate know-

ledge of chemistry in the solution of biological problems.

(To be published in next part.)

FEBRUARY 14, 1918.

James Whttock, Esq., President, in the Chair.

Professor Bayley Balfour communicated a paper on

the genus Nomocharis (see p. 273).

Professor Bayley Balfour also communicated a paper

on new aututnn Flowering Gentians from China (see p. 246).

Dr. W. G. Smith and Mr. William Young read a paper

on the Flora of Glenshee. A large and beautiful series of

dried specimens illustrated the paper.

APRIL 11, 1918.

James Whytock, Esq., President, in the Chair.

Mr. T. Anderson gave a communication on the Principles

of Seed-testing.

A paper on the Vegetation of the Ambleside district of

Westmoreland was communicated on behalf of Mr. N. M.

Johnston,

Mr. W. W. Smith exhibited a new Rhynchanthus and a

new Phytolacca from China (see Notes, R.B.G.. Edin., xlix

(1918).
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PROCEEDINGS

OF THE

BOTANICAL SOCIETY OF EDINBURGH.

SESSION LXXXIII

OCTOBER 10, 1918.

James Whttock, Esq., President, in the Chair.

The Office-Bearers of the preceding yesir were re-elected

for the Session, the office of Treasurer being left vacant.

The President intimated that the- following Fellows

had died during the past session : Mr. Richard Browk,

Treasurer, Mr. W. B. Boyd of Faldonside, Mr. W. C.

Crawford, Captain Normax, Mr. Wilkinson. Mr. J. C.

Adam, a contributor to the Transactions, died on service.

Mr. J. M. Murray, Captain William Stewart, and

Mr. Harry Watson were elected non-Resident Fellows.

Professor Bayley Balfour communicated papers on

Rhododendrons of the Triflorum Series, and Critical Points

in Description of Species of Rhododendron and Primula,

and also Some New or Rare Primulas.

Mr. James Fraser gave an account of a new Grass,

Koeleria advena, Stapf (see p. 302).

Mr. Arthur Bennett communicated Notes on the Flora

of Caithness (see p. 309), and a paper on Calamagrostis

stricta, Timm, and C. strigosa, Wahl. (see p. 305).

Flowers of Araujia serieifera, Brot., with moth captured
TEANS. EOT. SOC. EDIN. VOL. XXVn. (I
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by its proboscis, were shown from the Royal Botanic

Oarden.

Mr. Symington Grieve exhibited specimens of Cucumber

showinor fusion in its fruit : and also abnormal heads of

Plantago lanceolata, Linn.

Mr. D. M'Glashax exhibited specimens of Melilotus

arvensis, Wallr., 12 feet high.

DECEMBER 12, 1918.

James Whytock, Esq., Pres^ident, in the Chair.

The following Statement of Accounts for the Session

1917-1918 was submitted:—

Income.

Araiual Subscriptions for 1917-1918
Do. Arrears .

Transfer from Life Members' Fund .

Transactions sold . . . . .

Interest on Funds Invest-ed and in Bank
Income Tax repaid

Expenditure.

Printing Transactions for 1917-1918, £43, lis. 6d.; less

Subscriptions from Authors, £36

Printing Notices for Meetings, etc. .

Rooms for Meetings and Tea .

Stationery, Postages, Carriages, etc. .

Fire Insurance on Books, etc. .

Honorarium to Secretary's Assistant

Excess of Income over Expenditure

£27 5

2 5

9 5 10
10 6

7 9 4

1 19 6

£58 5 2

£7 11
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Brought forward £107 3 6

Ordinary Fund.

Balance of Fund at close of Session 1916-
1917 £34 9 9

Add— Increase during Session 1917-
1918 34 15 6

Balance as at close of Session

Total Funds . : £176 8 9

Being:—£100 5% War Stock, 1929-1947 £95
Sum in Current Account with
Union Bank of Scotland, Ltd. . 22 9 8

Sum in Deposit Eeceipt with do. 80

Less— Net Balance on outstanding
Accounts . £15 12 9

Due to Treasurers 5 8 2

£197 9 8

21 11

As above . £176 8 9

Note.—Subscriptions in arrear, considered recoverable: 1915-16, 15s.;

1916-17, £2, 5s. ; 1917-18, £7, 15s.

Edinburgh, 6th December 1918.—I hereby certify tliat I have audited the Accounts of
the Treasurers of the Botanical Society of Edinburgh for Session 1917-1918, and have found
them correct. I have also checked the foregoing Abstract, and find it correct.

ROBT. C. MILLAR, C.A., Auditor.

Mr. James Whytock delivered his Presidential Address,

giving an interesting retrospect of Sylviculture during the

past century, and commenting on the successful intro-

duction of important trees and shrubs during that period.

Mr. Arthur Bennett communicated a paper on Pota-

'inogeton longifolia, Gay, in England (see p. 312), and also

Notes on Dr. Hagstrom's Critical Researches on Pota-

mogeton (see p. 315).

On behalf of Mr. George Chester, a paper was com-

municated on Potamogetons in the Canal at Market

Harboro', Leicestershire.

Mrs. Law exhibited an early blossom of Petasites

fragrans, Presl.

Mr. Rutherford Hill exhibited an example of the

Ginger-Beer plant.
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FEBRUARY 13, 1919.

James Whytock, Esfj., President, in tlie Chair.

Mr. Andi{EW Mason, 23 St. Andrew Square, was elected

Treasurer of the Society.

Mr. C. I. Blackbukne was elected a non-Resident

Fellow, and Mr. N. M. Johnson, an Associate Member.

Dr. A. \V. BoRTHWiCK gave a short address on the

methods which at present obtain in forest survey. He

gave an account of some of the proposals which are at

present being put into action with regard to the reaffores-

tation of Scotland. He made the interesting observation

that a botanical survey of the areas was found to be one

of the most satisfactory foundations for gauging the soil

capabilities of the various areas. He further gave an

account of the collection of scientific data of growth, etc.,

in the timber trees of Scotland. On an average it is found

that it takes twenty years less to grow sizeable timber in

this country than in continental areas. Scotland is found

to be superior for timber growing to such an extent that

in some cases nearl}^ double the productive capacity is

shown.

Mr. H. F. Tagg read a paper on the opening of pine

cones, and gave an account of the seed extraction which

had been done at the Royal Botanic Garden for the supply
of pine seeds to the Board of Agriculture during the war.

He gave a most interesting account of the mechanism by
which pine seeds are gradually discharged from the cone.

Dr. Stewart MacDougall gave records of the occur-

rence of Myelopliilus minor in Scotland (see p. 334), and

exhibited the work of Cryptorrhync/ius laj^at/ti (Linn.)

on Willow.

Sir Dyce Duckworth sent for exhibition a portion of

the famous Dragon Tree at Oratava, Teneriffe, which he

had gathered in 1873, and a Stethoscope made in 1872 of

wood of one of the largest trees in the Yosemite Valley,

Sequoia (jigantea.
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Sir Dyce Duckworth also sent for exhibition a cone

from the classical pine forest at Ravenna, gathered in

1865. After a lapse of ten years he had extracted and

planted some of the seeds, which all germinated and grew
well. They were transplanted in different parts of Berks
and Surrey. Those planted on chalky soil, however, died,

but those planted in sandy soil thrived well. One of the

best specimens is growing in the garden of the Uuke of

Newcastle at Ascot, and is 18-20 feet high and in fine

condition. A cone from it was also shown.

The Honorary Secretary exhibited WhytocJcia, a new

genus of the Gesneraceae, the generic name being chosen in

honour of the present President of the Society (see p. 338).

A sample of German war tobacco was exhibited on

behalf of Colonel MacDougall. It was mostly composed
of beech leaves

;
it also contained beech buds, beech petioles,

beech twigs, and pieces of petioles of a species of Nicotiana.

APRIL 10, I9I9.

James Whytock, Esq., President, in the Chair.

Mr. A. E. Mills was elected a non-Resident Fellow.

Professor Bayley Balfour communicated a paper on

Biltia Vaseyi, Small, as a type of Rhododendron.

Mr. H. F. Tagg read a paper on the preparation of slide

cultures of Moulds for class purposes.

Dr. BoRTHWiCK and Dr. Wilson exhibited specimens of

the Common Spruce attacked by a species of Cucurhitaria.

Dr. Wilson exhibited the following Alpine Rust Fungi,
which he had recently discovered on the Perthshire

mountains and which are new records for Britain :
—

Puccinia septentrionalis, Juel, the aecidial stage on

Thalictrum aljnnum, Linn., and uredospore and teleuto-

spore stages on Polygonum viviparum, Linn.

Puccinia horealis, Juel, the aecidial stage on Thalictrutn

alpinum, Linn. The uredospore and teleutospore stages
TEANS. EOT. SOC. EDIN". VOL. XXVII. 6
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of this species probably occur on Aiithoxanthum odoratum,

Linn., but have not been found in Britain.

Melampsora alpina, Juel, the aecidial stage on Saxifraga

oppositifolia, Linn., and urcdospore and teleutospore stages
on Salix herbacea, Linn.

He also exhibited Beads from Greece made from wild

oranges.

Ml'. H. F. Tagg showed a collection of photographs

illustrating the opening of Pine Cones and the Extraction

of Seed from them
;

he also exhibited some museum

preparations of Common Moulds, and communicated de-

tails of the methods of preservation adopted (see p. 335).
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TRANSACTIONS

OF THE

BOTANICAL SOCIETY OF EDINBURGH.

SESSION LXXXIV.

The Pharmacopoeia of another Botanical Physician.

By The Hon. William Renwick Riddell, B.Sc,

LL.D., etc.

(Read 3rd October 1919.)

In two papers read before this Society, 13th November
1913 and 14th January 1915 (Trans. Bot. Soc. Edin.,

vol. xxvi, pp. 226 sqq., pp. 411 sqq.), there were enumer-

ated the remedies recommended by Samuel Thomson,
founder of the Thomsonian School of Medicine, and by
certain of his followers.

It was most natural that many divergencies from the

original teaching of the Master would appear in the course

of time—anything so fundamental as health and its con-

servation inevitably leads to divagations from the path
laid out by a first discoverer : accordingly we find the

textbooks and health manuals purporting to be founded

on the teachings of the empiric Thomson differing widely
from those of Thomson and from each other.

The subject of the present paper is one of the most

valued and best known of these manuals, published at

Boston, Massachusetts, in 1836, The book is a 12mo of

176 pages, whose title-page reads as follows :
—

TBANS. BOT. SOC. EDIN. VOL. XXVni. 1
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"Every man his own Physician^'

THE

VEGETABLE
FAMILY PHYSICIAN

CONTAINING

A DESCRIPTION

OF

The Roots and Herbs Common to this Country
with their Medicinal Properties and Uses

ALSO

DIRECTIONS

For the Treatment of the Diseases Incident to

Human Nature by Vegetables Alone

EMBRACING

MANY VALUABLE INDIAN RECIPES

By SAMUEL B. EMMONS

BOSTON

GEORGE T. OAKES
Pemberton Hill, opposite the head of Hanover Street

1836

The author was the editor of the Botanical Journal, a

monthly magazine published at Boston, Mass., devoted

to spreading the doctrines of the Reformed Thomsonian

method of cure. He seems to have known considerable

about the botany of his district, and most of his descrip-

tions of plants are clear and readily recognisable.

He begins by a description of about 125 plants, adding
their medicinal properties ;

then he enumerates a number

of diseases and g-ives a number of
" useful and valuable

recipes," almost all of purely vegetable composition. He
adds short chapters on Diseases of Children (where, by the

way, we miss the familiar
"
salts and senna

"
and castor
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oil) ; Collecting and Curing Herbs, Barks, and Roots
;
the

Manufacture of Decoctions, Defusions, and Syrups ;
the

Steam and Vapour Bath (borrowed from the Indians) ;

the Medical Treatment of George Washington's last ill-

ness (he was attacked with croup, a bleeder took 12 to

14 ounces of blood from him almost at once, and then two
more copious bleedings followed—some 20 to 25 ounces

each
;
a physician came and administered two doses of

calomel
;
next morning another bleeding, making in all

80 to 90 ounces of blood drawn, then 10 grains more of

calomel and 5 or 6 grains of tartar emetic, then blisters

to the extremities and a cataplasm of bran and vinegar
to the throat—and, after all that, the stubborn Father of

his Country was so ungrateful as to die) ;
a chapter on

Cleanliness follows, and one on the Pernicious Effects of

Mercury ;
a satirical chapter on How to get Dyspepsia,

and a chapter on Fevers (which ends thus—" There is

no other way to cure a fever but to increase the heat,

drive out the cold, open the pores, clear the stomach and

bowels, and bring a proper balance in the system ;
then

the patient is in health with no torment left behind,"

which is as sententious and about as valuable as anything

Sydenham ever wrote).

As with the Vermont practitioners whose treatise was

discussed in the later of the papers already mentioned,

little attention is paid by this author to Thomson's Courses

of Physic
—Emmons does not even give the formula for

the celebrated " Six Numbers "
;
his system is based to a

great extent on Thomson's, but it has a right to the title

" Reformed Thomsonian" at all events, if the rather common
definition is applied here to the word "

Reformed," making
it synonymous with "

changed."
In the following list Nos. 1-58 are given by Thomson him-

self
;
Nos. 59-128 by the Vermont Thomsonian Physicians ;

Nos. 129 sqq. are given by Emmons—those in the former

two lists, but not used by Emmons, are placed in paren-
thesis. The name given by the author to a plant is in

italics, the nomenclature is that of Dr. Asa Gray's Field,

Forest, and Garden Botany ;
for convenience sake all the

plants named in the three lists are here classified. It will

be seen that Emmons does not employ Nos. 26, 28, 29, 36,
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40, 50, 52, 53, 58 of Thomson's list, or Nos. 66, 67, 69, 74, 90,

94, 95, 99, 108, 109, 112, 116 of the Vermont list; but he

adds ninety-five plants
—he therefore uses 202 plants in all.

Ranunculaceae.— 1. Golden Seal, Indian Paint, Yellow

Root, Hydrastis Canadensis, a powerful tonic, good for

jaundice, inflamed eyes, and sore legs.

59. Goldthread, Coptis trifolia, a pure intense bitter,

promoting digestion and strengthening the system—the

root only used. Made into a tea with Live-for-ever (No. 136)
is a good gargle.

60. Black GohosJi, Rattle Weed, Squaiv Root, Black Snake

Root, Cimicifuga racemosa, much used in rheumatism and

to settle stomach.

129. Garden Peony, Paeonia officinalis, the root dried

and pulverised, of considerable efficiency in the cure of

epilepsy and fits in children.

130. Liver Wort, Hepatica triloba, for bleeding at the

lungs, consumptions, coughs, and liver complaint, also for

jaundice—the roots and leaves made into a tea and drunk
cold.

131. Crowfoot, Yellow Weed, Ranunculus acris, made into

a tea, with brandy, for dysentery (see Nos. 187, 48).

Magnoliaceae. — 61. Whitewood, Tuli}-) Tree, White

Poplar, Whitewood Tree, Liriodendron tulipifera
—bark of

both body and root a tonic bitter, useful in d^^sentery,

hysterics, dyspepsia, worms, and general debility ;
also with

Nos. 23, 107, and 162 in erysipelas.

Berberidaceae.—132. Barberry, Berberis Canadensis.

Root a good bitter tonic, beneficial in fevers, diarrhoea,

and dysentery.
133. Blue Cohosh, Blue Berry, Pappoose Root, Blue

Genslng, Caulophyllum thalictroides. Roots used for

rheumatism, dropsy, cramps, epilepsy, etc.; an eramena-

gogue and useful in specific diseases.

134. Mandrake, May-Apple, Podophyllum peltatum, a

mild purge, vermifuge, and the juice used in deafness.

(This has been adopted as a cholagogue by the regular

profession.)
Nymphaeaceae. — 2. WJdte Pond Lily, Nymphaea

odorata or N. tuberosa, excellent applied to tumors and
inflammation to ease pain and promote suppui^ation.



1919-20.] BOTANICAL SOCIETY OF EDINBURGH 5

Papaveraceae.—62. Celandine, Chelidonium majus, an

ointment made of the root simmered in lard used for many
purposes. Good for jaundice given as a " tea alone or with

a little chimney soot added." (See No. 21.)

63. Bloodroot, Sanguinaria Canadensis, juice good for

an emetic, powder used to destroy proud flesh, snuffed

up will cure polypus; good for croup, rheumatism, and

jaundice.
Cruciferae.—3. Mustard, Brassica nigra, used with

other plants to make a decoction which " has saved many
lives" in dropsy.

4. Horseradish, Nasturtium Armoracia, an appetiser
and cures colds, coughs, etc.

;
also useful in jaundice,

biliousness, etc.

64. Raddish, Raphanus sativus, juice useful in cases of

renal calculi.

65. Cabbage, Brassica oleracea, a leaf used in making a

salve for felons, whitlows, etc.

(66. Scurvy Grass, Barbarea praecox.)
135. Sliejjherd's Purse, Capsella Bursa-Pastoris, an

astringent good for all kinds of fluxes : in a poultice used

for external inflammations, especially erysipelas.

136. Water-cresses, Nasturtium oflScinale, quickens the

appetite and purges the blood,
"
exceeding useful in scrofula

and consumptive disorders."

222. (See^o.st)
Violaceae.—137. Blue Violet, Viola cucullata, used

with Mandrake root and Blood root to make cathartic

powders.
CiSTACEAE.—138. Frost Weed, Scabious, Helianthemum

Canadense (or A. corymbosum), relieves chronic diarrhoea,

dysentery, dysury, gout, dropsy, etc. Made into a

syrup is good for hacking cough and bleeding at the

lungs.
Hypericaceae.—139. Johns Wort (the common St. John's

wort), Hypericum pyramidatum, in a tea relieves the

lungs and breast, removes hysterical, hypochondriacal, and

maniacal disorders.

Caryophyllaceae.—140. Fink, "the common garden

pink" Dianthus Chinensis (and other species) is "a fine

carminative and internal anodyne."
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141. Cockle, Cuckold, Lychnis Githago, the leaves, seeds,

and roots witli other ingredients in a tea for erysipelas.
142. Soapwort, Saponaria officinalis, "good for the

jaundice and obstructions of the liver, and is thought by
some to be superior to sarsaparilla for the cure of lues

venerea."

143. Mouse-ear, Cerastium vulgatum, made into a tea

with brandy (forming one-fourth by bulk) good for

dysentery.
PoRTULACACEAE.— 144. Puvslain (the common purslane),

Portulaca oleracea, should be used as a common drink for

epileptic fits, cramps, convulsions, etc.
;
also the juice with

No. 41 in snakebites.

Malvaceae.—145. Red Rose Willow (apparently a mere
mistake for Malloiv), Hibiscus Moscheutos (and perhaps
other species),

" a fine tonic and astringent . . . bracing up
weak women."

146. Marsh Mallow, Althaea officinalis, a decoction to

be given
" when the gout attacks the kidneys."

(TiLiACEAE.— 67. Bassivood, Tilia Americana.)
Linaceae.—68. Flaxseed, Linum usitatissimum, in tea

for cholera morbus, etc.

Geraniaceae.—(69. Wood Sorrel, Oxalis Acetosella.)
70. Craneshill, Geranium maculatum, valuable "for

wounds, ulcers, . . . the lues venerea, . . . cholera infantum,
. . . bleeding of the lungs, . . . this root with gentian will

cure intermitting fevers more effectually than Peruvian

bark."

Rutaceae.— 5. Prickly Ash, Zanthoxylum Americanum,
" a good remedy for chronic rheumatism, . . . produces

perspiration, . . . the berries are as good as the bark, . . .

good for cold hands and feet, and for fits of the ague."
71. Rue, Ruta graveolens, an ingredient in Restorative

Bitters with unicorn root, blood root, ginseng, tamarisk

(tamarack) bark, nanny bush, devil's bit, Seneca snakeroot,
sassafras bark, and golden seal. This made with Jamaica

spirits (alias rum)
"
is celebrated for its fine restorative

and strengthening qualities in indigestion, rheumatism,

dropsy, pain in the breast, etc."

72. Lemon, Citrus Limonium, used in lemonade (the

Orange, Citrus Aurantium, seems to be used only in the
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peel to give a flavour to teas, etc.), either as a refreshing
drink or to prevent vomiting.
Anacardiaceae. — 6. Sumach, Rhus typhina or R.

aromatica, makes a gargle for sore throats or sore mouths,
an antiseptic, makes good poultices for ulcers, good for

hectic fever, scrofula, and lues venerea; used also in dying
black and making ink.

Rhamnaceae.— 147. Buckthorn, Rhamnus catharticus,

an ingredient in a tea to be given in cases of hernia.

Celastraceae.—73. Bittersweet, Celastrus scandens, a

tea good for liver complaint, will remove spots in the skin,

good for cancers—when made into a poultice, good for

swellings.

(Sapindaceae. — 74. Striped Maple, Acer Pennsyl-

vanicum.)
Polygalaceae. — 148. Seneca Snakeroot, Polygala

Senega, an "
active stimulus," cures rattlesnake bites, good

in croup, pleurisy, catarrh, asthma, coughs, and an effective

emmenagogue.
Leguminosae.—7. Reel Glover, Trifolium pratense, made

into a tea for chlorosis.

75. ATnerican Senna, Cassia Marilandica, a simple
cathartic.

76. Indigo Weed, Baptisia tinctoria, valuable for all

kinds of ulcers, either as a wash, fomentation or poultice ;

also internally in gangrene, scarlet fever, sore throat,

typhus and putrid fevers.

149. White Beans, Phaseolus nanus, a poultice for in-

flammations and swellings.

223. See post.

Rosaceae.—Plum Family.
10. Peach, Prunus Persica, flowers and leaves made into

a tea, a vermifuge ;
the meats in brandy a powerful tonic

in debility, chlorosis, fever and ague, etc.
;
the bark in a

tea with brandy, good for weak stomach.

11. Wild Cherry, Prunus Pennsylvanica, bark in a strong
decoction to be applied to scrofulous tumors

;
in a tea with

brandy for a weak stomach.

80. Black Cherry, Prunus serotina, the bark an in-

gredient in jaundice bitters.

Rose Family, proper.
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150. Hardhack, Spiraea tomentosa, used to cure wounds.

8. Avens Root, Chocolate Root, Geum rivale, a whole-

some drink used instead of chocolate, which it resembles

in flavour, very strengthening for the sick, used in

consumption.
151. Ginquefoil, Five-finger, Potentilla Canadensis, the

root very beneficial in debility, lassitude, and night
sweats.

9. Red Raspberry, Rubus triflorus or R. strigosus,

frequently eaten, dissolves the tartarous concretions on

the teeth.

77. Blackberry, R. villosus, the bark an ingredient in an

ointment for scald head.

78. Strawberry, Fragaria Virginiana, fruit equally
efficacious with raspberries in removing calcareous con-

cretions on the teeth : much used in fevers, gout, gravel,

scurvy, and consumption, relieves diseases of the bladder

and kidneys ;
as a wash cures chilblains

;
both plant and

leaves employed in tea for sore throat, swelled gums,

jaundice, fevers, etc., etc., as cooling and astringent.

79. Roses, Rosa, of various species, as a decoction, fomen-

tation or poultice allay inflammation, and as a tea are

astringent and tonic.

152. Agrimony, Agrimonia Eupatoria, roots excellent

for wind in the stomach and create an appetite, given as

a powder or an infusion of roots and seeds.

Pear Family.
153. Hawthorn, Crataegus Oxyacantha, used with sage

(Salvia officinalis) and balm (Monarda punctata or M.

didyma) to make British herb tea,
" an excellent and

pleasant sanative tea, particularly wholesome to nervous

people."

81. Apple, Pyrus Malus, the cider used for a drink in

jaundice.
Saxifragaceae.— 154. Gooseberry, Ribes Grossularia

the bark in decoction good for gravel ; green berries

scalded and baked procure appetite ; young leaves made
into a tea applied as a lotion to allay inflammation.

155. Black Currant, Ribes nigrum, bark has the same

qualities as that of the gooseberry.
Crassulaceae.—156. Live-for-ever, Sedum Telephium,
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with sage (Salvia officinalis, No. 97) or gold thread (Coptis

trifolia, No. 59), in a tea good for sore throat
;
the blossoms

chewed and the juice swallowed of great benefit in quinsy
and sore throat. f

Hamamelaceae.— 12. Witch Hazel, Hamamelis Vir-

ginica, the leaves made into a tea, excellent for bowel

complaints, bleeding at the stomach or lungs ;
as a snufF,

a styptic for nose, etc.
;
a poultice of the bark removes

painful inflammation of the eyes.

(Halorageae.—82. Marestail, Hippuris vulgaris.)
CucuRBiTACEAE.—157. Wild Cucumber, Sicyos angu-

latus (?)
"
strengthening, cooling, and nourishing, . . . the

fresh root eaten early in the morning affords much relief

in consumptive and debilitated cases."

158. Watermelon, CitruUus vulgaris, a handful of the

seeds put in gin and allowed to stand for a week in a

warm place, drink half a wineglassful two or three times

a day—this is excellent for renal calculus, gravel, etc.

159. Pumpkin, Cucurbita Pepo. Pumpkin seed oil, a

valuable remedy for hsemorrhoids.

Umbelliferae,—83. Carrots, Daucus Carota, with flour

and butter, an excellent application for sores, swellings,

ulcers, etc.

160. Sweet Cicely, Osmorrhiza longistylis, used in making
aromatic bitters.

161. Caraway, Carum Carui, German domestic remedy
against hysterics.

84. Parsley, Carum Petroselinum (Petroselinum sativum),
a powerful diuretic.

13. Archangel, called here Angelica, Archangelica atro-

purpurea, roots excellent for wind in the stomach, and

cause an appetite.

162. Masterwort, Heracleum lanatum, the root ingredient
in a brandy decoction for erysipelas with Nos. 14, 107, and

the bark of No. 61.

Araliaceae.—14. Gensing, Aralia quinquefolia, the root

with No. 162, etc., for erysipelas; also with No. 119 and

nutmegs for St. Vitus's Dance.

85. Spikenard, Aralia racemosa, roots and berries in a

tea good for coughs, weakness, and a general tonic ;
bruised

and made into a poultice applied to wounds, ulcers, and
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ringworms ;
made into a cordial recommended for gout ;

the juice for earache and deafness.

86. Sarsaparilla, Aralia nudicaulis, in a decoction good
for all diseases of tSie skin, scrofulous sores, rheumatism,

gout, mercurial diseases, and lues venerea.

CoRXACEAE.—87. Boxwood or Dogivood, Cornus florida,

the bark astringent, antiseptic, and stimulant either as

a powder or as tea
;
used also berries, bark, and flowers

for fevers and colics; with Sassafras officinale (No. 110)
in a poultice to clean foul ulcers.

88. Green-osier, Cornus sericea (Kinnikinnik or Indian

Tobacco), bark an ingredient in erysipelas tea and cancer

tea—(it is possible, however, that the Salix cordata is

meant).
Caprifoliacea.— 89. Elder, Sambucus Canadensis or

S. pubens, flowers in a tea for scurvy and bowel com-

plaints ;
inner bark in dropsy, diuretic

;
made into an

ointment cures eruptions of the skin
;
flowers in decoction

useful in erysipelatous fevers; the berries for the same

purposes as bark and flowers.

(90. Hifjh Cranberry, Viburnum Opulus.)
163. Nanny Bush, Black Haw, Viburnum prunifolium,

" the bark is an excellent tonic and is considered superior
to Peruvian bark."

RuBiACEAE.—15. Cleavers, Goosegrass, Galium Aparine,
diuretic, crumbles calculi of kidneys or bladder, but "

being
of a cold nature it is not proper in dropsies or other

diseases of cold and debility.""

(91. Partridge Berry, Mitchella repens.)

164. White Ball, Butterwood Shrub, Little Snoivball,

Swampwood, Dogwood, Globe Floiver, Cephalanthus occi-

dentalis, tonic, cathartic, diaphoretic, flowers, leaves, bark

of stems and roots; a fine fragrant syrup made of the

leaves and roots a mild laxative and tonic
;
a decoction

of the bark of the roots cures intermittent fevers and is

useful in diarrhcea.

Valerianaceae.—16. Valerian, Valeriana officinalis or

V. sylvatica, an excellent medicine in nervous complaints,

epilepsies, hysteria, and hypochondria, one or two tea-

spoonfuls of the po^vdered root two or three times a day.

(This plant is called
" White Snake Root" in this work;
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that name is more commonly used of the Eupatorium
ageratoides.)

CoMPOSiTAE.— 17. Frostweed, Senecio aureus, relieves

chronic diarrhoea, dysury, gravel, gout, etc., etc.
;
used

externally in wounds, tumours, etc.

18. Elecampane, Inula Helenium, for diseases of the

lungs, coughs, asthmas, and consumptions
—a good diuretic

and diaphoretic, laxative, alterative, and tonic.

165. Yarrow, Achillea Millefolium, a detergent, has cured

cancer of the breast, stops spitting of blood and dysentery.
166. Ox-eye, Sneezewort, Achillea Ptarmica, tonic and

febrifuge, produces sneezing; good for headaches, deaf-

ness, etc.

19. Mayxveed, Maruta Cotula, useful in colds, fevers,

rheumatism, and asthma ;
if given with an emetic promotes

vomiting ; very sudorific
; externally used in fomentations.

20. WorTYiwood, Artemisia Absinthium, used in stomach

complaints, fevers, dropsy, and jaundice, and as a vermi-

fuge ; an antiseptic, as a poultice relieves pain from a

bruise, and prevents discoloration and swelling.
167. Afugwort, Artemisia vulgaris, a tea given in

chlorosis.

168. Southermvood, Artemisia Abrotanum, vermifuge, as

a salve cures sciatica, gout, and rheumatism.

21. Tansy, Tanacetura vulgare, leaves and seed for

worms
;

decoction or juice drunk in wine useful in
"
stranguary

"
and in weakness of the kidneys ;

used in

jaundice with Nos. 25 and 62.

22. Chamomile, Anthemis nobilis, a cheap and pleasant
bitter

;
flowers excite vomiting when taken in tea

;
boiled

in cow's milk good for diseased eyes; bruised and moistened

with vinegar applied to sprains and bruises.

23. Burdock, Lappa officinalis, diuretic and diaphoretic,

also to purify the blood
;
seeds good for dropsy, scurvy,

rheumatism, gout, inflammation of the kidneys, and lues

venerea; leaves good applied to the feet in fevers. The
root used with No. 162 for erysipelas.

24. ThorougJtwort, Boneset, Eupatorium perfoliatum, an

intense bitter, an emetic as a warm decoction, a powerful
tonic as a cold infusion—the cold infusion in large doses

is cathartic, cleanses the stomach and throws ofl disease
;
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for colds a complete remedy, useful in indigestion of old

people, excellent in bilious colic, etc., in fact it seems as

great a panacea as its sister E. purpureum, the famous

Joe-Pye weed.

25. Feverfew, Chrysanthemum Parthenium, a decoction

with celandine and tansy drunk plentifully will cure

jaundice.

(26, Golden Rod, Solidago nemoralis.)

27. Wild Lettuce, Lactuca Canadensis, used as an in-

gredient in a decoction for curing
"
canker."

(28. Bitter Thistle, Silybum Marianum.)

(29. Gardis benedictus, Cnicus benedictus.)

92. Goltsfoot, Tussilago Fart'ara, good for scrofula, a

consumptive cough, a warming stimulant, diaphoretic ;

" a snufF made of the leaves is good for the eyes and head,

and the whole plant made into beer is very grateful and

medicinal in colds," obstructions, whooping-cough, asthma,

pains in the breast, etc.
;
an infusion is good for the ague.

169. Marigold, Calendula officinalis, leaves mixed with

vinegar ease pain in any swelling and in inflammations.

170. Sunflower, Wild Sunfloiver, Helianthus giganteus
or H. divaricatus, carminative, antispasmodic, and laxative,

the most efficacious remedy for bilious colic known.

171. Garden Sunfloiver, Helianthus annus, an ingredient
with No. 170 and several other native and foreign plants
in

" Dr. Hull's Genuine Bilious Physic."
172. Succory, Cichorium Intybus, juice "of service in

obstructures of the viscera, jaundice, cutaneous eruptions,

intestinal weakness, and hj^pochondriacal affections."

173. Rattlesnake Root, Nabalus altissimus or N. albus, in

canker in the mouth and intestines, especially in children.

102. Dandelion, Taraxacum Dens-leonis, "an excellent

article for the real affection of the liver," the roots are

bruised and boiled, a good sudorific
;

also good for the

kidneys, a diuretic.

174. Wild Lettuce, Lactuca Canadensis, with Cranesbill

(No. 70), White Lily or Goldthread (No. 52) in a decoction

for canker.

175. Scabious, Fleabane, Erigeron Philadelphicum, for

chronic diarrhoea, dysury, dropsy, etc.

223. i^Qejpost)
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LoBELiACEAE.—30. Lobelia, Lobelia infiata, a cure-all as

with all the Thomsonian School, chiefly as an emetic or

clyster.

Ericaceae.—31. Pipsissewa, Prince's Pine, Chimaphila
umbellata,

" valuable internal medicine for fevers, rheuma-

tism, diseases of urinary organs, scrofula, cancer, dropsy,
and nervous debility; externally for bathing rheumatic

joints, ulcers, and hard swelling ;
the tops and roots made

into a tea for both internal and external use.

93. Wintergreen, Checkerberry, Mountain Tea, Deer-

berry, Spice-berry. Tea-berry, Ground Ivy, Hill-berry,
Gaultheria procumbens,

"
stimulant, anodyne, astringent,

sudorific, milky, and cordial
"

;
in an ointment for blows and

bruises
;
the oil relieves toothache. (" Wintergreen

"
some-

times means the Pylora genus.)

(94. Uva Ursi, Arctostaphylos Uva-ursi.)

(95. Cranberry, Vaccinium of diflerent species.)

176. Black Alder, Ilex verticillata, berries steeped in wine
or brandy an excellent bitter and a good anthelmintic, the

bark in a tea good for diseases of the skin, and a good wash
for bad ulcers and sores. (The name " Black Alder

"
is

sometimes given to the Silex nigra, but the description

given by the author identifies this with the Ilex verticillata

or common Winterberry.)
Plantaginaceae.—96. Plaintain, Plantago major, the

roots and branches with those of the hoarhound (No. 41)
bruised and the juice squeezed out, given internally for

snake-bites.

Orobanchaceae.—177. Cancer Root, Beech Drops, Epi-

phegus Virginiana, a powerful astringent, the fresh bruised

root has cured cancer; beneficial in the cure of St. Anthony's
Fire

;
a decoction " a certain cure for wounds, bruises, scalds,

and for members nipped by frost."

(Plumbaginaceae. — 33. Marsh Rosemary, Statice

Limonium.)
Primulaceae. — 178. Water Pimpernel, Brookweed,

BrookliTYie, Samolus Valerandi, var. Americanus, in a drink

antiscorbutic, diuretic, febrifuge, and an excellent emmena-

gogue and ecbolic, good also in. fevers and coughs.
Scrophulariaceae. — 32. Snakehead, Brook Aloes,

Chelone glabra, vermifuge.
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179. Brinton Roof, Black Root, Bowman Root, Culvers

Root, Veronica Virginica,
" the favourite medicine of the

famous Indian doctor Hough ;
he used it to cure disorders

of the stomach and bowels, to destroy humours in the blood,

to remove costiveness, and to cool fevers
"

; very useful in

pleurisy, typhus, and bilious fevers.

(The author is in error in calling this Bowman's Root,

that is Gillenia trifoliata of the Rosaceae, Plum Family.)
180. Scrofula Plant, Scrophularia nodosa, in a tea or

poultice useful in scrofula or King's-Evil.

34. Mullein, Verbascum Thapsus, in a tea sweetened

with molasses for haemorrhoids.

Verbenaceae.—35. Vervain. Verbena hastata or V. in-

cisa, an excellent sudorific, used for colds
;
also a vermifuge

and " a good article in gravelly complaints."

(36. White Vervain, Verbena urticifolia.)

Labiatae.—181. Lavender, Lavendula vera, the flowers

with sage (No. 97) and balm (No. 101) to make a British

tea as a substitute for foreign tea.

(37. Spearmint, Mentha viridis.)

182. Bugleherb, Lycopus Virginicus, an excellent as-

tringent, good for bleeding at lungs and stomach.

38. Peppermint, Mentha Piperita, a carminative in

heartburn.

29. Pennyroyal, Hedioma pulegioides, in a tea for

chlorosis.

(40. Summer Savory, Satureia hortensis.)

41. Hoarhound, Marrubium vulgare, with plaintain (No.

96) in snakebites.

183. Hyssop, Hyssopus officinalis, for asthma, coughs,

and all diseases of breast and lungs.

184. Thyme, Thymus vulgaris, a good tonic and stomachic,

strengthens the lungs also.

97. Sage, Salvia officinalis,
"
stimulant, carminative,

sweating, and tonic . . . excites the appetite," dried leaves

made into a tea. The tea taken cold checks night

sweats ; an ingredient in British Herb Tea. (See No. 181,

supra.)
98. Origanwin marjoram, Origanum Majoraua, the oil

used in toothache dropped on lint and applied to the tooth.

(99. Rosemary, Rosmarinus officinalis.)
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185. Heal-all, Brunella vulgaris, tonic, carminative, diu-

retic and stimulating, externally applied to sores, swellings,

poison, headache, etc.
; internally for headache, colic, cramp,

dropsy, and indigestion.

100. Scullcap, Scutellaria laterifolia, "said to be a specific

against the bite of a mad dog . . . long used with great
success by a man of the name of Lewis in Westchester

County, New York State, for the bite of mad dogs
"—ad-

ministered in a powder made of the dried herb. "Dr. Black,

of New York City, says he has cured numbers of chorea

or St. Vitus's Dance with one infusion of the herb ... a

good medicine ... in convulsions, lockjaw, and all cases

of nervous irritations."

101. Balm, Monarda didyma, an ingredient in British

Herb Tea with hawthorn leaves (No. 153) and sage

(No. 97.)

186. Horsemint, Monarda punctata, the juice "almost a

specific for gravel or stone."

103. Catnip, Nepeta Cataria, a poultice for swellings,

internally for headache, colic, hysterics, worms, and spasms—an emmenagogue,
"
If catnip was more used than it

is, the services of the doctors would be less frequently

required."
187. Ground Ivy (misprinted

"
Toy ") Gill, Nepeta

Glechoma, purifies the blood, promotes expectoration, snufied

up the nose cures the headache
; good in consumption,

jaundice, asthma, kidney complaints ;
the root ground

makes with butternut root (No. 48) and crowfoot root

(No. 131) a good poultice for rheumatism and gout.

188. Motherwort, Leonurus Cardiaca, relieves hysteria
and insomnia, abates delirium and allays spasms, cramps,
and convulsions

;
a good emmenagogue.

189. Betony, Betonica officinalis, "if gathered when just

going to flower has the taste of tea and all its good qualities

without its bad ones, and it, moreover, cures inveterate

headaches."

PoLEMONiACEAE.— 190. Jacob's Ladder, Polemonium

caeruleum, good for the gravel and stone.

BoRRAGiNACEAE.—104. Conifrey, Symphytum officinale,

as a syrup good for internal injuries and soreness, diarrhoea,

dysentery, etc. ;
also useful in pulmonary affections, relieving
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coughs, etc. The fresh root bruised beneficial when applied
to bruises, wounds, ulcers, and all local inflammations.

SoLANACEAE.—42. Cayenne, Capsicum annuum, good for

cold hands and feet, rheumatism, etc.
; powder sprinkled on

old sores dries them up ; steeped in brandy or vinegar and

applied externally helps colic and dysentery ;

"
cures ague

in the face."

191. Apple Peru, Nicandra physaloides, leaves simmered

in lard a topical application for burns.

43. Bitter Siveet, Solanum Dulcamara, a tea good for

liver complaint, removes blotches from the face
; applied

topically is good for cancer and sores of all kinds.

192. Henbane, Hyoscyamus niger, in a salve with fresh

butter or lard rubbed on the parts affords speedy relief in

haemorrhoids.

193. Nightshade, Atropa Belladonna, "Dr. Elisha Smith

of New York says that nightshade ... is almost a specific

in the scarlet fever and putrid sore throat and in the black

canker so called."

194. Tobacco, Nicotiana Tabacum, in a poultice with

vinegar for the bite of poisonous reptiles ;

" a linen rag
soaked in sweet oil, butter or lard and sprinkled over with

yellow Scotch snuff is said to have performed wonderful

cures in the quinsey and croup."

Gentianaceae.—195. Gentian, Gentiana quinquefolia

and other varieties ;
an ingredient in Stoughton's Bitters.

196. Columho, Frasera Carolinensis, the root an ingredient

in strengthening syrup ;

" an excellent stomachic and

strengthens the system generally."

Apocynaceae.— 105. Indian Hemp, Apocynum canna-

binum, an emetic and cathartic for rheumatism given in

prickly ash (No. 5) tea.

Asclepiadaceae. — 44. Milkiueed, Asclepias phytolac-

coides, or A. verticillata (probably the latter), an emetic,

cures dropsy ;
infused in gin useful in gravelly disorders.

106. pleurisy Root, Butterfly Weed, Flux Root, Wind

Root, White Root, Asclepias tuberosa,
"
highly extolled for

the cure of pleurisy, difficulty of breathing and all diseases

of the lungs, colics, and griping pains in the stomach
"

;
a

mild purge.
Oleaceae.—197. White Ash, Fraxinus Americana. " The
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Indians when bitten (by a snake) after sucking the wound

apply a strip of white ash bark above it to prevent the

extension of the poison. The bites of spiders and such

venomous insects require a similar treatment."

198. Primhage, Ligustrum vulgare,the bark an ingredient
of cancer tea.

Artstolochiaceae.—45. Canada Snakeroot, Asarabaca,
Asarum Canadense, in a powder with lavender flowers

(No. 181) and marjoram leaves (No. 98) dried for a

sneezing powder to cause a copious discharge of the

mucus; also with coltsfoot (No. 92), bayberry bark

(No. 49), and blood root (No. 63) for a catarrh snufF—
if wandering milkweed (No. 44) is added it cures the

headache.

107. Virginia Snakeroot, Seneca Snakeroot, Aristolochia

serpentaria,
"
first introduced in Virginia as a specific for

the bite of a rattlesnake," useful also in pleurisies and
catarrhs—with Nos. 14, 61, and 162 for erysipelas. (See
No. 162.)

Phytolaccaceae.—199. Garget Poke Root, Phytolacca
decandra, the root as a poultice for swellings, ulcers, and
rheumatism

;

" the juice dried in the sun to a salve has cured

cancers
"

;
recommended for the itch, ringworm, etc.

(Chenopodiaceae.—108. Jerusalem Oak, Chenopodium
ambrosioides, var. Anthelminticum or C. Botrys, is re-

pudiated by the author.)

Polygonaceae.—(109. >Smar^^<;eec?,Polygonum aviculare.)
46. Curled Dock, Narrow Dock, Sour Dock, Yellow Dock,

Rumex crispus, root purgative, both seeds and root good
for dysentery; roots pulverised or bruised made into an

ointment or wash good for all diseases of the skin
;
a

decoction used as a drink—excellent for scurvy, bad ulcers,

and hard tumours
; large doses are emetic.

200. Sheep Sorrel, Rumex Acetosella, useful in scurvy
and inflammation, leaves roasted applied to tumours, wens,

boils, etc., bring them steadily to a head.

201. Water Dock, Rumex orbiculatus, a wash for foul

ulcers, spongy and putrid gums ; internally for scorbutic

tumours, rheumatism, and costiveness.

202. Rhubarb, Rheum Rhaponticum, a warm stomachic

purge useful in gout.
TRANS. EOT. SOC. EDIN. VOL. XXTIQ. 2
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Lauraceae.—110. Sassafras, Sassafras officinale, muci-

lage from bark leaves and pith useful in dysentery ;
bark

bruised and made up into a poultice Avith meal, a powerful
antiseptic ;

the oil will generally cure tumours, wens, and
inflammations.

203. Feverhush, Since Bush, Lindera Benzoin, cooling
and cordial, used by the Indians in all inflammatory
complaints.
Thymeleaceae.—204. Low Wickup, Moosewood, Leather

Busk, Dirca palustris,
" a powerful emetic and cathartic."

Urticaceae.— 47. Slippery Elm, Ulmus fulva, the

mucilage made from the bark infused in water for

dysentery, coughs, pleurisy, quinsy, etc.
; useful in poultices

for all purposes.
202. Nettle, Urtica dioica, leaves and seeds dried made

into a snuff, a good remedy for polypus.
111. Hops, Humulus Lupulus, an excellent stomachic

bitter for dyspepsia, and also in inflammation of the kidneys
and gravelly complaints; externally as a poultice made
with hot vinegar for all pains, especially spa.smodic pains,
a poultice or ointment an anodyne to cancers and painful
ulcers.

Jugland.aceae.—48. Butternut, Juglans cinerea, "the

bark, particularly that of the root, an excellent cathartic

taken in extract pill or cordial." With Crowfoot (No. 131)
and ground ivy (No. 187) for rheumatism or gout
poultice.

(112. Hickory, Garya alba.)

CUPULIFERAE.—113. White Oak, Quercus alba, the bark

"nearly equal to the Peruvian bark in its tonic and

astringent powers. In checking mortification it has
succeeded where Peruvian bark had failed"; useful as

an infusion topically applied in hernia,

114. Red Oak, Quercus rubra, potash made of ashes

applied to cancers, the bark used as No. 113; acorns of

all oaks roasted used for acorn coffee, a "wholesome,

nourishing, strengthening instrument for mankind."

(115. Beech, Fagus ferruginea.)
205. Chestnut, Castanea vesca, var. Americana,

" chew-

ing chestnut twigs and swallowing the juice will give
relief" in heartburn.
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Myricaceae.—49. Bayberry, Myrica cerifera, bark of

the root made into a tea an excellent remedy for dysentery,

pulverised
" an excellent sneezing or headache snuff."

(50. Meadoiv Fern, Comptonia asplenifolia.)

(116. Sweet Gale, Myrica Gale.)

Betulaceae.—51. Black Birch, Betula lenta, a tea drunk
with milk, a galactagogue and emmenagogue. The sap
drunk freely good for gravel, to purify the blood and heal

canker in the mouth
;
as a syrup restorative after dysentery.

206. Swamp or Tag Alder, Alnus iucana, bark in a tea

good for all diseases of the skin and as a wash for bad

ulcers and sores
;
the "

tags
"
bark and boughs made into

a beer cleanse the blood
;
as an ointment good for bruises

and all inflammations.

Salicaceae.—(52. White Po2?lar, Populus alba.)

(53. Stinking Poplar, Populus balsamifera.)
54. Balm of Gilead, Populus balsamifera, var. candicans,

the buds with several other ingredients boiled into a sj^rup

and sweetened, an excellent stomachic and strengthening

syrup.
207. Red Rod, Red Willow, Salix purpurea, with several

other ingredients in a tea "cleanses the system from all

cancerous and scrofulous affections."

Coniferae.—56. Hemlock, Abies Canadensis, the inner

bark with bayberry, ginger, cayenne, etc., for
"
composition

powders
"
to cure colds, rheumatism,

"
relax," etc.

;
also the

boughs in a tea with other ingredients good for chlorosis.

55. Balsam Fir, Abies balsamea, the balsam cures sore

nipples.

208. White Pine, Pinus Strobus, the bark made into a

tea with Seneca snakeroot, burdock seed and prickly ash

bark, good for rheumatism.

209. Tamarisk (apparently a misprint for Tamarack,
as this tree is certainly meant), Larix Americana, bark

aperient and corroborant, leaves used in jaundice, bleeding
at the lungs, and some skin diseases, ulcers, bruises, dropsy ;

also an emmenagogue.
117. Cedar, Thuja occidentalis, "cedar boughs" an in-

gredient in a tea for chlorosis.

210. Savine, Juniperus Virginiana or J. Sabina, var.

procumbens, leaves applied externally in powder or in-
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fusion to warts, carious bones and old ulcers, itch, gangrene,

and scald head
;
the oil cures toothache.

128. Juniper, Juniperus communis, the oil cures tooth-

ache. (These species do not seem to be accurately dis-

tinguished by this author.)

Araceae.— 57. Skunk Cabbage, Symplocarpus foetidus,

roots and seeds useful in asthma, coughs, consumption, etc.
;

a crood vermifuge when taken in powder.

118. Wild Turnip, Indian Turnip, Dragon Root, Wake

Robin, etc., Arisaema triphyllum, roots in a tea good for

coughs, colds, consumption, cramps in the stomach, quickens

the circulation and is a useful stimulant ;
a poultice made

of green roots and leaves useful in scrofula ;
as an ointment

cures scald head.

211. Sweet Flag, Acorus Calamus, useful in colic taken

as a bitter.

Alismaceae.—212. Water Plantain, Alisma Plantago,

an astringent in dysentery. The Wyandot Indians use it

externally for old sores, bruises, and wounds. " The roots

boiled and mashed into a poultice remove inflammation,

reduce swelling, cleanse and heal the most foul and in-

veterate ulcers."

Orchidaceae.—119. Lady's Slipper, Mocassin Flower,

Yellow Umbil, American Valerian, Nerve Root, etc.,

Cypripedium pubescens (and other species), a nerve tonic

useful in nervous irritation, hj^steria, spasms, fits, derange-

ment of the brain, madness and delirium, roots infused.

120. Crawley Root, Fever Root, Corallorhiza odontorhiza

or C. innata,
" cannot be given amiss in any species of colic."

Iridaceae.—213. Water Flag, Blue Flag, Flower-de-

Luce, Iris versicolor (and probably other species). "Dr

Elisha Smith, formerly President of the Society of Botanic

Physicians in New York," considered the root a perfect

substitute for mercury for any of its purposes.

Chenopodiaceae.— 214. Wormseed, Chenopodium am-

brosioides, oil an anthelmintic. The juiqe may be ad-

ministered to children of two or three, or the powdered

seeds mixed with molasses.

215. Garden Beet, Beta vulgaris, with hoarhound,

spikenard, elecampane roots, a honey syrup for coughs

and consumption.
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LiLiACEAE.—(58. Wake Robin, Trillium erythrocarpum.)
N.B.—This author calls the Indian Turnip (No. 118)

Wake Robin.

121. Beth Root, Trillium grandiflorum, the root astringent
and tonic

;
the Indians use it also to cure snakebites.

122. Red Beth Root, Trillium erectum, a snufF stops

bleeding at the nose.

122. Unicorn Root, Blazing Star, Star Root, Helonias

bullata, root is used as a tonic and corroborant, an ecbolic

and an " excellent female bitter." (" Blazing Star
"

is in my
experience usually applied to the Devil's Bit, No. 216, or

to the Liatris Squarrosa or L. cylindriaca.)
216. Devil's Bit, Chamaelirium luteum, the root a good

astringent and tonic, cures scrofula and makes a good
gargle for putrid sore throat (Diphtheria).

127. Sajfron, Colchicum autumnale, a "stimulant to

guard the stomach
"
in gout.

217. Dogtooth Violet, Erythronium Americanum, used as

the Iris versicolor (No. 213).

218. Garlic, Allium sativum, "two ounces infused in a

bottle of Madeira wine and a glassful taken night and

morning is a good remedy
"
for coughs.

219. Onion, Allium Cepa, roast in the fire, squeeze out

the juice and sweeten with honej^ molasses, or sugar," an
excellent remedy for coughs in teaspoonful to tablespoonful
doses." The juice of red onions is almost a specific for

gravel and stone.

123. Solomons Seal, Polygonatum giganteum or P.

biflorum, the root a mild and very healing restorative in

consumption, general debility, etc., used in syrup, tea, or

cordial. The mucilage of the roots is good in inflammation

and haemorrhoids applied as a poultice. (It may be that

the author means the False Solomons Seal, Smilacina

bifolia, trifolia, stellata or racemosa, all of which I have
heard called Solomons Seal.)

Gramineae.—124. Oats, Avena sativa, a fomentation

made of oats fried in vinegar used in colic applied to the

pit of the stomach.

220. Wheat, Triticum vulgare, used in flour; also the

bran stirred in coffee, tea, or milk a certain remedy for

costiveness.
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221. Indian Corn, Zea Mays, the meal used as a poultice
covered with young hyson tea laid on burns will generally

perform a cure by one application.
FiLiCES.—125. Winter Brake, Pteris aquilina, a powerful

astringent, "good to bind blood vessels and to prevent the

leaking of sinews."

There is not much, if any, doubt as to the foregoing
identifications

;
I am not sure of the following.

222. Sciatica Cresses, Nasturtium palustre of the Cruci-
FERAE made into a salve with lard and applied to the hip
will cure sciatica and gout, equally effective in rheumatism.

223. Tory Weed, Canada Burr, Desmodium of various

species of the Leguminosae, the leaves allay inflammation
and extract "the soreness and virulence from irritated,

galled or bruised parts."

(This may be Bidens frondosa of the Compositae.)
I cannot even guess at Rupturewort, Camwood, High

Wickup, Septfoil, Vine Maple, Castor.

No more than the writers formerly quoted does this

writer confine himself to native plants, although the whole

system is based upon the theory that the Almighty has

provided in the plants of a country a complete remedy for

any disease which can appear in the country. Nor indeed
are remedies from the animal or even the mineral kino-dom
excluded.

Of exotic plants we find young hyson tea, copaiva (the

balsam), coffee, cinnamon, ginger, camphor, assafoetida,

myrrh, black pepper, nutmegs, guiacum, galbanum, ber-

gamot, cardamon, aloes, allspice, mace, cloves, jalap, cork

(the ashes), olive (the oil). Certain vegetable products are

also used, gin, rum, brand}', "spirits," turpentine, charcoal,

rosin, white rosin, molasses, sugar, tar, black pitch, port

wine, vinegar, castile soap, pearl ash.

The animal kingdom is drawn upon for honey, lard,

eggs, yellow wax, suet (beef and mutton) spermaceti,
beef's gall, black snake's skin ("procure a black snake's

skin and tie it round the patient's waist, the flesh side

next to the skin, and wear it continually," a perfect pre-
ventative against epileptic fits, cramps, and convulsions).
Rattlesnake oil (" rattlesnake's oil, four or five drops given
on sugar has saved life when the breath was almost totally
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stopped
"
with croup.

"
It cuts up the phlegm and frees

the passages almost instantaneously," and is equally
effective in "

hooping cough "). Fishworms (" an ointment
of fishworms simmered in linseed oil till they crisp and the

liquid applied is very powerful in cases of rheumatism").
The mineral kingdom supplies quicklime, caustic potash,

ammonia, sal ammoniac, verdigris, alum, chalk, magnesia,
rock salt, copperas, saleratus, sulphur, borax.

While our author was a Botanical Physician, he was not

bigoted.

Additions to the Flora of Orkney, as recorded in

Watson's " Topographical Botany," Second Edition

(1883). By Colonel H. H. Johnston, C.B., C.B.E.,

D.Sc, F.R.S.E., F.L.S.

(Read 10th June 1920.)

This paper forms a continuation of two papers on the

same subject, one of whicli I read before the Scottish

Natural History Society on 4th April 1895, and which was

published in "The Annals of Scottish Natural History,"

July 1895, and the other before the Botanical Society of

Edinburgh on 15th January 1914, and which was published
in the Society's "Transactions," vol. xxvi, pp. 207-217

(1914). Most of the plants mentioned in this paper were
collected by me during the years 1914, 1916, and 1919.

Before and after the publication of the second edition of

Watson's "Topographical Botany," in 1888, several of the

plants mentioned in the following list have been recorded

from Orkney by me and other botanists
; but, as the value

of botanical records is greatly enhanced by the possession
of authentic specimens, I have included in this list the

names of all specimens in my herbarium, which are either

additional to or confirm doubtful records of the plants
recorded from County No. Ill Orkney in the second

edition of the above-mentioned book.

In the case of those plants which have already been

recorded from Orkney, references are given in the following

list, under each species and variety, to the books in which
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the records have been published. These records are

principally contained in "A Tour through some of the

Islands of Orkney and Shetland," in the year 1804, by
Patrick Neill (1806); "Notice of some of the rarer Plants

deserved in Orkney during the Summer of 1849," by John
T. Syme, Esq., published in the "

Transactions of the

Botanical Society of Edinburgh," vol. iv, pp. 47-50 (1850) ;

"Florula Orcadensis—A list of plants reported to occur

in the Orkney Isles," by H. C. Watson, Esq., F.L.S.,

published in the "Journal of Botany," No. xiii, pp. 11-20

(January 1864) ;
Annual Reports of the Botanical Exchange

Club of the British Isles
;

" A new List of the Flowering
Plants and Ferns of Orkney,'' edited by W. A. Irvine

Fortescue, and published in " The Scottish Naturalist
"

(1882-1884); "Supplement to Topographical Botany,
ed. ii," by Arthur Bennett, A.L.S. (1906); and "Flora

Orcadensis," by Magnus Spence, F.E.I.S. (1914).
The nomenclature followed is that of the second edition

of Watson's "
Topographical Botany

"
(1883), except in

the case of species and varieties which are not recorded in

that work. In the latter case the nomenclature adopted
is that of

" The London Catalogue of British Plants," tenth

edition (1908). Non-native plants, which have become
naturalised in Orkney, are distinguished by a *

prefixed
to the names, and the names of casuals are printed in

italics.

Of the 54 species and varieties recorded from Orkney in

the following list, 36 are native, 6 are naturalised, and 12

are mere casuals introduced into Orkney through the agency
of cultivation.

Abbreviations.

"Annals Scot. Nat. Hist." = The Annals of Scottish Natural History.
Bennett, "Suppl. Top. Bot."= Supplement to H. C. Watson's Topo-

graphical Botany, second edition. By Arthur Bennett, A.L.S.

(1905).
" Bot. Exch. Club Report

"
(separate Reports hy the Secretary and

Distributor) = Report of Tlie Botanical Exchange Club of the
British Isles, at present called The Botanical Exchange Club and

Society of the British Isles
" Journ. Bot." = The Journal of Botany." Lond. Cat." = The London Catalogue of British Plants.

Neill, "Tour" =A Tour through some of the Islands of Orkney and
Shetland, in the year 1804. By Patrick Neill, A.M., Secretary
to the Natural History Society of Edinburgh (1806).
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"Scot. Nat." = The Scottish Naturalist.

Spence, "Flora Orcadensis"= Flora Orcadensis, by Magnus Spence,
F.E.I.S. (1914).

Watson, "Top. Bot." = Topographical Botany, second edition. By
H. C. Watson (1883).

Corrections.

In " Annals Scot. Nat. Hist.," July 1895, p. 176, for
"Alohemilla vulgaris, Linn., var. Montana," read

Alchemilla minor, Huds., subsp. filicaulis, Lindherg

(fide E. F. Linton). [
= A. vulgaris, Linn. var. c. fili-

caulis (Buser), of
" Lond. Cat.," ed. x, (1908).]

3n "Trans. Bot. Soc. Edin.,'^ vol. xxvi, p. 209 (1914), /or
"Rosa canina, Linn., var. sphaerica (Gren.) (fide J. G.

Baker)," read Rosa glauca, Vill, var. d. transiens (Kern.)

(fide W. Barclay) ;
and for

" Rosa glauca, Vill., var.

Crepiniana (Desegl.) (fide J. G. Baker)," read Rosa

tomentosa, Sm. (fide W. Barclay).

[The same corrections should be made in Spence,
" Flora

Orcadensis," pp. 128 and 129 (1914).]

In " Trans. Bot. Soc. Edin.," vol. xxvi, p. 219 (1914), for
" Rosa canina, Linn., var. lutetiana (Leman) (fide J. G.

Baker)," read as follows :'
—

(1) Rosa glauca, Vill., var. a.

Reuteri (Oodet) (fide W. Barclay). Crags at burnside,

Wart Hill, Hoy, 28th August 1883, H. H. Johnston [the

same correction should be made in
" Annals. Scot. Nat.

Hist.," July 1895, p. 176]; and rare on banks at burnside,

240 feet above sea-level. The Dale, between the Hill of

Miffia and Cringla Fiold, Stromness, Mainland, 26th August

1912, H. H. Johnston; and (2) Rosa glauca, Vill., var. e.

SUBCRISTATA (Baker) (fide W. Barclay). Common on

grassy cliffs at the seashore, 10 feet above sea-level, west

side of Aith Hope, Waas, Hoy, 4th August 1913, H. H.

Johnston. Native at all these three stations.

In "Annals Scot. Nat. Hist.," July 1895, p. 176, in line

18 from top of page, for
" Var. dumalis {fide J. G. Baker),"

read var. subcristata (fide W. Barclay). [The same

correction should be made in
" Bot. Exch. Club Report for

1880," p. 31 (1881), in line 9 from top of page—the late

Dr J. T. I. B. Boswell's record for this plant from Lerquoy

Burn, Orphir, Mainland, in 1875.]

In "Trans. Bot. Soc. Edin.," vol. xxvi, p. 211 (1914), for
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" HiERACIUM SILVATICUM, GoUCin, VCIT. TRICOLOR, W. R.

Linton in "An Account of tlie British Hieracia,' 1905,

p. 39," read Hieracium rubicundum, F. J. Hanbury, var.

b. BoswELLi (Linton), in
" Journ. Bot.," vol. xxxi, June

1893, pp. 178 and 179 (as a species). [A similar correction

should be made in Spence, "Flora Orcadensis," p. 131

(1914).]

In "Annals Scot. Nat. Hist.," July 1895, p. 181, in line 3

from bottom of page, for
" Native

"
read Not native. [The

Timothy-grass is cultivated in Orkney, and I have only
seen it growing in cultivated fields, or on the borders of

cultivated land.]

Class I.—Dicotyledons.

Ranunculus diversifolius, Gilib., var. b. Godronii

(fide J. Groves).—Mud at bottom of shallow water in a

small loch, 10 feet above sea-level, Tarf Loch, Swona, 28th

July 1914, Henry Halcro Johnston; and swamp near the

centre of the island, 50 feet above sea-level, Swona, 28th.

July 1914, H. H. Johnston. Native and rare at both

stations.

Ranunculus hederaceus, Linn, (name confirmed by
J. Groves).—Mud in bed of a small dried-up pool of water,

110 feet above sea-level, near Backaquoy, north of Castle

of Burwick, South Ronaldsay, 20th July 1914, H. H.

Johnston; and mud in a ditch, 10 feet above sea-level,

Burwick Loch (now a swamp). South Ronaldsay, 20th July

1914, H. H. Johnston. Native and rare at both stations.

See "
Scot. Nat.," No. xlvii, July 1882, p. 321, where this

species is recorded from Papa Westray, by A. R. Duguid,
and Quendale in Rousay, by R. Heddle.

CocHLEARiA GROENLANDICA, Linn, (fide Arthur Bennett).—Short natural pasture near edge of sea cliffs, 250 feet above

sea-level, Black Craig, Stromness, Mainland, 26th May,
10th July, and 4th August 1919, H. H. Johnston. Native.

Common. Stem leaves stalked. Petals pale purplish-

white, or more rarely white, in different plants. Fruit

obovoid, or globose-obovoid, glabrous, wrinkled, brown ;

persistent style short, glabrous, brown. Confirms the

record of this species from Orkney in
" Guide to the

Orkney Islands
"
by Rev. Charles Clouston, p. 58 (1862),
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and that of the Rev. E. S. Marshall from the Black Craig,

Stromness, Mainland, in " Journ. Bot.," vol. xxxix, August
1901, p. 267.

Reseda lutea, Linn.—Gravelly ground round filter beds,

Kirkwall Waterworks Reservoir, near Hatston, Saint Ola,

Mainland, 31st August 1916, H. H. Johnston. Not native.

One plant only seen by me.

Cerastium subtetrandrum, Murhech (fide Arthur

Bennett).—Turf on igneous rocks, 10 feet above sea-level,

Black Holm, near Copinsay, 22nd August 1916, H. H.

Johnston. Native. Common. Sepals 4 or 5, petals 4 or

5, and capsule slightly curved or nearly straight, with 8-10

teeth, in the same plant. With reference to my specimens
of this plant, Mr Arthur Bennett, in a note dated 7th

November 1919, writes: "Not tetrandrum—sepals acute

and capsule nearly straight ;
or it might be pentandrum,

a variet}' of triviale, but I think not. The length of the

capsule will not do for tetrandrum. It seems to me to

agree fairly well with Lindman's figure of C. subtetran-

drum, Murbeck, = C. ptfinilivni, Curt., var. s. Lange." A
new record for this species for H. C. Watson's county
No. Ill Orkney.
Sagina apetala, Ard. (fide Arthur Bennett).

—Natural

turfy pasture at seashore, 10 feet above sea-level, Ayre
Loch, Copinsay, 22nd August 1916, H. H. Johnston.

Native. [I have a specimen of Sagina maritima, Don

(fide Arthur Bennett), collected by me at the same station

and on the same date.] Confirms the record of this

species for H. C. Watson's county No. Ill Orkney, by
Mr Patrick Neill in his "Tour," p. 185 (1806).

Claytonia siherica, Linn, (name confirmed by Arthur

Bennett).
—Roadside, 150 feet above sea-level, Binscarth,

Firth, Mainland, 6th September 1919, H. H. Johnston.

Not native. Escape from Binscarth plantation of trees.

Ononis arvensis, Linn. [=0. repens, Linn.] (fide

Arthur Bennett).—Roadside, 25 feet above sea-level, Skaill,

Sandwick, Mainland, 6th August 1919, H. H. Johnston.

Not native. Rare. Petals pink. On visiting Skaill on

27th September 1919 I found no fruit on the growing

plants. See " Annals Scot. Nat. Hist.," No. 26, April 1898,

p. 105; and "Trans. Bot. Soc. Edin.," vol. xxvii, p. 55 (1916).
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Melilotus officinalis, Willd. [
= M. altissima, Thuill.]

—
Gravelly o-round round filter beds, 260 feet above sea-level,

Kirkwall Waterworks Reservoir, near Hatston, Saint Ola,

Mainland, 31st August 1916, H. H. Johnston. Not native.

Common. Petals yellow. See Spence,
" Flora Orcadensis,"

p. 19 (1914), where this species is recorded from Quoy-
belloch in Deerness, and Saint Ola, both in Mainland, and

"introduced in both cases." Dr. J. S. Flett reported it

from Orkney in 1890.

Lotus major, Scop. [
= i. uliginosus, Schkuhr.] {jide

Arthur Bennett).
—Pasture near a turnip field, 120 feet

above sea-level, junction of the Kirkwall-Stromness Road

and Firth-Harraj' Road, Binscarth, Firth, Mainland, 5th

August 1914, H. H. Johnston. Not native. Rare. The
fruit did not ripen in 1914, the pods being still unripe on

6th October 1914.

*Lupinus nootkatensis, Donn.—Heath, 200 feet above

sea-level, Swanbister, Orphir, Mainland, 6th June and

17th August 1914, H. H. Johnston; heatherj^ hillside,

180 feet above sea-level, Grindall}-, Midland Hill, Orphir,

Mainland, 9th June and 15th August 1914, H. H. Johnston;

heath, 140 feet above sea-level, Hillside, Stromness, Main-

land, 31st May and 11th July 1919, H. H. Johnston;

heath, 230 feet above sea-level, Redland Hill, Stromness,

Mainland, 15th August 1919, H, H. Johnston; grassy
banks at burnside, 60 feet above sea-level, Beaquoy,

Birsay, Mainland, 9th July 1919, H. H. Johnston; and

heath, 120 feet above sea-level, Hobbister, Stenness, Main-

laud, 15th July and 18th August 1919, H. H. Johnston.

Naturalised and common at all these six stations, where

the Lupines are exterminating the native plants. See

"Trans. Bot. Soc. Edin.," vol. xvi, p. 166 (1884);
" Bot.

Exch. Club Report for 1886," p. 146 (1887); "Scot. Nat.,"

No. xvii, new series, July 1887, p. 129; "Annals Scot.

Nat. Hist.," July 1895, p. 176; and ibid., No. 26, April

1898, p. 105, in all of which books this species is errone-

ously recorded as
" Lupinus pekennis, Linn." See also

"Trans. Bot. Soc. Edin.," vol. xxvi, p. 208 (1914); and

Spence, 'Flora Orcadensis," p. 16 (1914).

Alchemilla minor. Buds, subsjj. filicaulis, Lindberg

(fide E. F. Linton) [
= A. vulgaris, Linn., var. c. fili-
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CAULis (Buser), of " Lond. Cat.," ed. x (1908)].—Hilly

pasture and burnside, Midland Hill, Orphir, Mainland,
29th July 1876 and 5th June 1877, respectively, H. H.
Johnston. Native. The same specimens were identified

as " A. VULGARIS, Linn., var. h. Montana, Willd." by the

late Dr. J. T. I. B. Boswell, but the Rev. E. F. Linton informs
me that the var. MONTANA, Willd., is not found in Great
Britain. See " Annals Scot. Nat. Hist.," July 1895, p. 176

;

and " Journ. Bot.," vol. lii, November 1914, p. 228, in which
"A. MINOR, Huds., var. filicaulis, Buser," is recorded for

H. C. Watson's county No. Ill Orkney.
Rosa mollis, Sm. var. c. coerulea, Woods (fide W.

Barclay).
— Banks at burnside, Mill Burn, Hoy, 20th

August 1885, H. H, Johnston. Native. Confirms the

record of this variety from Orkney (South Burn of Quoys,
Hoy) by Dr. J. T. I. B. Boswell, in "Bot. Exch. Club

Report for 1880," p. 30 (1881). See "Scot. Nat.," No.

xlviii, October 1882, p. 363; and Spence, "Flora Orca-

densis," p. 21 (1914).

Rosa glauca, VilL, var. d. transiens (Kern.) (fide W.

Barclay).
—Heathery banks at burnside, 180 feet above sea-

level, Berriedale, Hoy, 4th November 1913, H. H. Johnston.

Native. The same specimen was identified as " R. canina,

Linn., var. c. sphaerica (Gren.)" by Mr, J. G. Baker, and
so recorded by me in

" Trans. Bot. Soc. Edin.," vol. xxvi,

p. 209 (1914); and in Spence, "Flora Orcadensis," p. 128

(1914). See " Corrections."

Epilobium parviflorum, Schreb. (fide Arthur Bennett).—Wet ditch, 120 feet above sea-level, Upper Braebuster,

Deerness, Mainland, 19th August 1916, H. H. Johnston.

Native. Very rare. Confirms Dr. Macnab's record of

this species for H. C. Watson's county No. Ill Orkney.
See "

Scot. Nat.," No. xlviii, October 1882, p. 364
; Bennett,

"Suppl. Top. Bot," p. 35 (1906); and Spence, "Flora

Orcadensis," p. 23 (1914).

*Epilobium hirsutum, Linn, (name confirmed by Arthur

Bennett).
—Mud at bottom of shallow running water in a

burn, 5 feet above sea-level, Newhouse, Clestrain, Orphir,

Mainland, 21st August 1914. Naturalised. Common.
No fruit developed in 1914, there being only undeveloped
ovaries on the plants growing at this station on 2nd
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October 1914. Mr. Peter Goudie, Newliouse, informed

me, on 21st August 1914, that this plant escaped from
his garden at Newhouse about or before 1908, since which
time it has become thoroughly naturalised in the burn
between his house and the mouth of the burn at the sea-

shore. Confirms the record of this species from Orkney
in

"
History of the Orkney Islands," by Rev. Dr. Barry,

ed. ii, p. 280 (1808). See "Trans. Bot. Soc. Edin.," vol.

xxvii, p. 55 (1916).

Saxifraga stellaris, Linn, (name confirmed by Arthur

Bennett).
—Wet, mossy rocks on hillside, 500 feet and 800

feet above sea-level, Hoy, 15th June and 11th September
1914, H. H. Johnston. Native. Very rare. See ''Scot.

Nat.," No. xlviii, October 1882, p. 365; and Spence, "Flora

Orcadensis," p. 25 (1914).

*Carum Carui, Linn, (name confirmed by Arthur

Bennett).
—Old artificial pasture, 70 feet above sea-level,

Biggings, North Parish, South Ronaldsay, 29th July 1914,
H. H. Johnston. Naturalised. Common. This species
was found in " meadows below Cletts," near Bioro-inp-s

South Ronaldsay, by R. Heddle, prior to 1858, and it has

grown there, flowering and fruiting freely ever since.

See "Scot. Nat.," No. xlviii, October 1882, p. 365; and

Spence, "Flora Orcadensis," p. 27 (1914).

SiUM angustifolium, Linn. [
= S. erectum, Ifuds.]

(name confirmed by Arthur Bennett).—Marsh}'' burnside,

10 feet above sea-level. Burn of Sutherland, Burray, 27th

Jul}' 1914, H, H. Johnston. Native. Common. Confirms

the record of this species from Orkney by Mr. Patrick

Neill in his "Tour," p. 185 (1806). See "Journ. Bot.,"

No. xiii, January 1864, p. 20; "Scot. Nat.," No. xlviii,

October 1882, p. 366; Bennett,
"
Suppl. Top. Bot.," p. 42

(1906); and Spence, "Flora Orcadensis," p. 28 (1914).

Removes "[111 Neill, 'common']" from among the "sup-

posed errors" in Watson, "Top. Bot.," ed. ii, p. 193 (1883).
Scandix Pecten- Veneris, Linn.—Rousay, 1847, Robert

Heddle; corn-field. Hoy, 9th July 1877, H. H. Johnston;
and potato-field and turnip-field, Myrland, Deerness,

Mainland, 23rd Augu.st 1916, H. H. Johnston. Not
native. A weed of cultivation. Confirms the record of

this species from Orkney in
"
History of the Orkney
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Islands," by Rev. Dr. Barry, ed. ii, p. 279 (1808). See
" Journ. Bot.," No. xiii, January 1864, p. 14; "Scot. Nat.,"
No. xlviii, October 1882, p. 366; and Spence, "Flora

Orcadensis," p. 30 (1914).

Galium Mollugo, Linn., var. c. Bakeri, Syme (fide
Arthur Bennett).

—Patch of artificial pasture, 4 feet long
by 3 feet broad, left unploughed in a here (barley) field

by Mr. William Delday to prevent the extinction of this

plant, 160 feet above sea-level, Quoybelloch, Deerness,
Mainland, 19th August 1916; and rare on a grassy bank
at roadside, 55 feet above sea-level, Downatown, Birsay,
Mainland, 22nd September 1919, H. H. Johnston. Not
native. A weed of cultivation. Leaves 6 in a whorl.

Corolla white.

Crejpis virens, Linn. [=C. capillaris, Wallr.] (fide Arthur

Bennett).—Artificial grass-field, 10 feet above sea-level,

Garson, Stromness, Mainland, 5th September 1919, H. H.
Johnston. Not native. A weed of cultivation. Common.
Confirms the record of this species under the name of

"Crepis Tectoruw" Sm., in "History of the Orkney Islands,"

by Rev. Dr. Barry, ed. ii, p. 285 (1808). See "Journ.

Bot.," No. xiii, January 1864, p. 14; Bennett,
"
Suppl. Top.

Bot.," p. 47 (1905) ;
and Spence,

" Flora Orcadensis," p. 41

(1914).

HiERACiUM RUBICUNDUM, F. J. Hanbury, var. h. Bos-

WELLi {Linton) in " Journ. Bot.," vol. xxxi, June 1893,

pp. 178 and 179 (as a species) {fide E. F. Linton, 30th

October 1914. See "Corrections").—Crags on hillside.

430 feet above sea-level, Dwarfie Hamars, Hoj^ 22nd July
1912, H. H. Johnston. Native. On 20th September 1912

the same specimens were doubtfully identified as H.

siLVATicuM, Gouan, var. c, tricolor, W. R. Linton, or

var. e. asymmetricum. Ley, by the Rev. E. F. Linton, and

they were recorded by me as var. c. tricolor, W. R.

Linton, in "Trans. Bot. Soc. Edin.," vol. xxvi, p. 211

(1914); and in Spence, "Flora Orcadensis," p. 131 (1914).
With reference to these specimens, the Rev. E. F. Linton

furnished me with the following written note, dated 30th

October 1914, viz.:—"Not var. tricolor. May be var.

asyinTYietricum, Ley, but has very hairy leaves for that.

It has much the resemblance of my H. ruhicundum, var.
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Boswelli, which the hairs and ciliation suit better, but you

reported yellow style. I am much inclined to place it with

the last named." At the time I collected my specimens, on

22nd July 1912, I recorded the colour of the style and its

branches as
"
yellow," but on examining the dried specimens

in my herbarium, I find that the specimens are yellowish-

brown, whereas the corollas remain bright yellow. In
" An Account of the British Hieracia," by Rev. W, R.

Linton, p. 25 (1905), the colour of the styles of H.

RUBICUNDUM, F. J. Haiihury, is recorded as "yellowish
or light olive

"
;
but in the case of all my specimens of

the type of that species, collected in the three islands of

Hoy, Mainland, and Rousay, and also in the case of the

var. h. Boswelli (Linton), collected at the Dwarfie Hamars,

Hoy, the styles and their two branches were recorded by
me as "

yellow
"

in the living plants, and they have all

turned yellowish-brown during the drying of the specimens,
whereas the colour of the corollas still remain bright yellow
in the dried specimens. If the name var. b. Boswelli

{Linton) is correct, my record confirms that for this

variety from Orkney in "An Account of the British

Hieracia," by Rev. W. R. Linton, p. 25 (1905). My
specimens were collected at the same stations as those

(rather poor specimens) collected by the late Rev. W. R.

Linton, at the Dwarfie Hamars, Hoy, on 10th August 1886,

and which his brother, the Rev. E. F. Linton, thinks may
be the var. h. Boswelli (Linton). See my

" Note
"
on

H. RUBICUNDUM, F. J. Hanhury, in "Trans. Bot. Soc.

Edin.," vol. xxvi, p. 210 (1914); and "Annals Scot. Nat.

Hist.," No. 58, April 1906, p. 95.

HiERACiUM RiVALE, F. J. Hanhury ,
var. h. dasythrix,

Linton in "Journ. Bot.," vol. xxxi, June 1893, p. 178

[
= H. piCTORUM, Linton, var. dasythrix, Linton'] (Jide

E. F. Linton).
—Crags in a glen, 280 feet above sea-level,

Berriedale, Hoy, 7th September 1914, H. H. Johnston.

Native. Style and its two branches yellowish-brown. A
new record for this variety for H. C. Watson's county
No. Ill Orkney.
HiERACiUM sarcophyllum, Stenstr., var. c. expallidi-

FORME, Dahlst. in "Stenstr. Varn. Archier.," 18 (1889), as

a species; "Bidr. t. Syd. Sver. Hier.," ii, 174 (1893), as a
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variety {fide E. F. Linton).
—

Crags on hillside, 750 feet

above sea-level, south side of the Meadow of the Kame,

Hoy, 11th September 1914, H. H. Johnston. Native.

Style and its two branches yellowish-brown. Confirms

the record of this variety from Hoy, Orkney, in
" An

Account of the British Hieracia," by Rev. W. R. Linton,

p. 55 (1905). See also "Annals Scot. Nat. Hist.," No. 58,

April 1906, p. 97
;
and "

Trans. Bot. Soc. Edin.," vol. xxvii,

p.'55 (1916).

Carduus arvensis, Curt. var. b. setosus (Bess.) (fide

Arthur Bennett).—;-Gravelly ground round filter beds, 260

feet above sea-level, Kirkwall Waterworks Reservoir, near

Hatston, Saint Ola, Mainland, 31st August 1916, H. H.

Johnston. Not native. Rare. Corolla purple. See " The
Student's Flora of the British Islands," by Sir J. D.

Hooker, ed. i, p. 192 (1870); "Scot. Nat.," No. xlviii,

October 1882, p. 367
; Spence,

" Flora Orcadensis," p. 39

(1914); and "Trans. Bot. Soc. Edin.," vol. xxvii, p. 56

(1916).

Senecio jacobaea, Linn., var. h. discoideus, Linn.

[=zvar. b. FLOSCULOSUS (Jord.)] (fi.de Arthur Bennett).
—

Natural shell-sandy pasture, 30 feet above sea-level. Links

of Booth, Newark Bay, Deerness, Mainland, 19th August
1916, H. H. Johnston. Native. This variety, without ray

florets, is much less common than the type of the species,

with large and small ray florets on different plants, growing
at the same station, and of which latter I also have

specimens in my herbarium, collected by me at the same

station and on the same date.

Gentiana campestris, Linn., subsp. baltica, Murbeck

(fide Arthur Bennett).
—Pasture near the seashore, 20 feet

above sea-level, Swona, 28th July 1914, H. H. Johnston,

calyx lobes 4, 2 large and 2 small, corolla purple; and

short natural pasture near edge of sea-clifls, 180 feet above

sea-level, Black Craig, Stromness, Mainland, 4th August
and 5th September 1919, H. H. Johnston, corolla dark

purple. Native and common at both stations. See

"Trans. Bot. Soc. Edin.," vol. xxvi, p. 221 (1914); and

Spence, "Flora Orcadensis," pp. 49 and 132 (1914).

Convolvulus arvensis, Linn.—Gravelly ground round

filter beds, 260 feet above sea-level, Kirkwall Waterworks
TRANS. BOT. SOC. EDIN. VOL. XXVIII. 3
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Reservoir, near Hatston, Saint Ola, Mainland, 31st Auuust

1916, H. H. Johnston. Not native. Rare. Corolla pink.

Confirms the record of this species from Orkney in

Neill,
"
Tour," p. 185 (1806). See " Journ. Bot.," No. xiii,

January 1864, p. 15
;

and Spence,
" Flora Orcadensis,"

p. .50 (1914).

Euphrasia occidentalis, Wettst (Jide Cedric Bucknall).
—Pasture at seashore, 5 feet above sea-level, Swona, 28th

July 1914, H. H. Johnston. Native. Common. Cauline

leaves 2-8 toothed. Corolla light purple, with darker

purple lines, and a yellow spot on throat of lower lip.

The same specimens were seen by the late Rev. E. S.

Marshall, who wrote the following note on them, on

3rd September 1914, viz. :
—" Forms of E. curta, I think,

with large flowers. Some are hairy enough for type ;

others come nearer to var. gtahrescens." But, on 18th

October 1919, Mr. C. Bucknall wrote: "Not Euj>]irasia

curta, as the leaves and bracts are very glandular.'

This species and E. borealis, Toivnsend (fide C. Bucknall)

both srrow at the same station in Swona, and I have

specimens of both, collected b}^ me on the same date, in

my herbarium.

Euphrasia latifolia, Pursk (fide C. Bucknall).—
Natural heathery and grassy pasture, 90 feet above sea-

level. Black Craig, Stroraness, Mainland, 4th August and

5th September 1919, H. H. Johnston. Native. Common.

Cauline leaves 2-6-tootlied. Corolla pale lilac, with dark

purple lines, and a yellow spot on throat of lower lip. A
large number of living and dried specimens of this species

were sent by me to Mr. Cedric Bucknall, w^ho sent me the

following written note, dated 18th October 1919, viz.:—
'•'

Euphrasia latifolia, Pursh. These specimens agree with

Wettstein's description in bearing a few stipitate glands

on the leaves and bracts. Having been gathered rather

late in the season, they lack the large stem leaves wn'th

broad, obtuse terminal lobe which is so characteristic of

E. latifolia, and being glandular they might easily be

taken for E. occidentalis. This actuall}^ happened to a

sheet of specimens from the same locality in Hei'b Druce,

gathered in 1912, which were variously named E. curta,

E. borealis, and E. occidentalis. I have no doubt that
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these were the same as the present 1919 gathering, and I

have no hesitation in naming them all E. latifolia." In

the case of the specimens of Euphrasia collected by me at

the Black Craig, Stromness, Mainland, on 19th August
1912, and distributed that year through the Botanical

Exchange Club of the British Isles, the name Euphrasia

LATIFOLIA, Pursh (fide C. Bucknall), should, therefore, be

substituted for the following ones, viz.: (1) "Euphrasia
curta, Wettst. (fide E. S. Marshall)," in "

Bot. Exch.

Cluh Distributor's Report for 1912," p. 273 (1913); (2)
"
Euphrasia horealis, Townsend {fide E. S. Marshall),"

in "Bot. Exch. Club Distributor's Report for 1913," p. 516

(1914), "Trans. Bot. Soc. Edin.," vol. xxvi, p. 213(1914),
and Spence, "Flora Orcadensis," p. 133 (1914); and (3)
"
Euphrasia occidentalis, Wettst.," in

"
Bot. Exch. Club

Secretary's Report for 1916," p. 497 (1917). See Messrs.

W. H. Pearsall and D. Lumb's remarks in
"
Bot. Exch. Club

Distributor's Report for 1916," p. 598 (1917), in which they

state, with reference to my specimens collected at the

Black Craig, Stromness, Mainland, on 19th August 1912,

that "
assisted by Mr Pugsley, we have come to the con-

clusion that latifolia is the more nearly correct name."

My record of E. latifolia, Pursh, from the Black Craig,
confirms that of the late Rev. E. S. Marshall for the same

station, in
" Journ. Bot.," vol. xxxix, August 1901, p. 270.

See "Trans. Bot. Soc. Edin.," vol. xxvii, p. 5Q (1916).

SCROPHULARIA NODOSA, Linn, (name confirmed by
Arthur Bennett).

—Heathery and ferny banks on north side

of a glen, 350 feet above sea-level. Hoy, 19tli and 27th

June and 9th September 1914, H. H. Johnston. Native.

Very rare. This species is, no doubt, the plant erroneously
recorded as

" Scrophularia Aquatica. In Hoy, on banks

of rills," in "
History of the Orkney Islands," by Rev. Dr.

Barry, ed. ii, p. 283 (1808). S. aquatica, Linn., grows in

England and the south of Scotland, but it is included

among the " Omitted Species
"
in H. C. Watson's " Florula

Orcadensis," published in " Journ. Bot.," No. xiii, January
1864, pp. 11-20. S. NODOSA, Linn., was recorded from the
" Burn of Redland, Firth, and Burn above Church of Firth,"

Mainland, by the late Dr. A. R. Duguid, prior to 1858, but

it has not been found at either of these two stations by
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me or the late Mr. Magnus Spence. See "
Scot. Nat.,"

No. xlviii, October 1882, p. 372; Spence, "Flora Orca-

densis," p. 50 (1914); and "Trans. Bot. Soc. Edin.," vol.

xxvii, p. 56 (1916).
* Mentha viridis, Linn. [

= M. spicata, Linn.] (fide

Arthur Bennett).
—Wet, gravelly, and stony burnside, 90

feet above sea-level, Breibuster Burn, Hoy, 8th September
1914, H. H. Johnston. Naturalised. Very rare. Plants

neither in flower nor in fruit. Mrs. Georgina Manson,

Murra, Hoy, informed me, on 8th September 1914, that,

about the year 1874, she saw the Spearmint growing in

the kail-yard (cabbage garden) at Slack, higher up the

side of Breibuster Burn from the place where this plant
now grows. This plant therefore appears to have escaped
from cultivation and become naturalised at the burnside

below the farmhouse of Slack.
* Mentha piperita, Linn., var. a. officinalis (Huds.) (fide

Arthur Bennett).—Swamp, 60 feet above sea-level, Little

Ocklester, below and north-east of Newhouse, Holm,

Mainland, 26th August 1916, H. H. Johnston. Naturalised.

Rare. Plants in flower-bud only, and the fresh leaves have

the characteristic odour of Peppermint. On the same

date, and in the same neighbourhood, I saw a large clump
of plants of the same species, in flower-bud, growing in a

swamp, 80 feet above sea-level, below and north-east of

Thistlequoy, Holm, Mainland
;
and I also saw it growing

at the side of a ditch in the corn stack-yard of the farm of

Thistlequoy, where, Mr. James Sutherland, Thistlequoy,

informed me, on 26th August 1916, it has grown for many
years past. The Peppermint does not occur in the garden
at Newhouse. My record of this species from Little

Ocklester confirms that of the late Mr. Magnus Spence
from the same station, in his

" Flora Orcadensis," p. 54

(1914); but, in my opinion, the Peppermint, which is

cultivated in gardens in Orkney, has escaped from culti-

vation and become naturalised at Little Ocklestei- and

Thistlequoy, both in the parish of Holm, Mainland.

Thymus Serpyllum, Linn., var. b. prostratus, Hornem

(fide Arthur Bennett).
—Bare stony hill-top, 400 feet above

sea-level, small conical hill north of Sandy Loch, Hoy.
23rd June 1914, H. H. Johnston, plants in flower, with
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procumbent rooting stems, and leaves with bristly margins ;

and grassy cliffs at seashore, 10 feet above sea-level, Head
of Holland, Saint Ola, Mainland, 2nd September 1916,
H. H. Johnston, plants mostly in unripe fruit, a few in

jflower, with the upper surface of the leaves and persistent

calyx of the unripe fruits densely clothed with long white

hairs. Native and common at both stations. My record

confirms that of the late Rev. E. S. Marshall for this variety
from Orkney (Sandwick, Mainland), in " Journ. Bot.," vol.

xxxix, August 1901, p. 270. See also "Annals Scot. Nat.

Hist.," No. 59, July 1906, p. 177; and Spence, "Flora

Orcadensis," p. 54 (1914), where he states that he thinks

he has never seen Thymus Serpyllum, Linn., in the East

Mainland, but the Head of Holland is in it.

Nepeta hederacea, Trev. [
= ]Sf. Olechoma, Benth.] (name

confirmed by Arthur Bennett).
—Artificial pasture in a

garden, 80 feet above sea-level. Hall of Clestrain, Orphir,

Mainland, 14th June 1919, H. H. Johnston. Not native.

A garden weed. Rare. Corolla bluish-purple. Confirms

the record of this species from Orkney by Mr. Patrick

Neill in his "Tour," p. 187 (1806). See " Glechoma

hederacea" in "Journ. Bot.," No. xiii, January 1864, p.

15; and Spence, "Flora Orcadensis," p. 54 (1914).

*Myo8otis palustris. With. [
= M. scorpioides, Linn.'] {fide

Arthur Bennett).
—Marshy burnside, 20 feet above sea-

level, Skaill Burn, Sandwick, Mainland, 25th July 1919,

H. H. Johnston. Naturalised and common at Skaill Burn

below a small garden, in which this species grows and from

which it has escaped, at the bridge where the approach
road to Skaill House crosses the burn. Above the garden,
between the bridge and the loch of Skaill, I saw no plants
of this species growing along the burnside

;
but it is

common below the garden, between the bridge and the

sea at Skaill Bay. Myosotis palustris, With.,\B included

amono^ the " Omitted Species
"
in H. C. Watson's " Florula

Orcadensis," published in " Journ. Bot.," No. xiii, January
1864, pp. 11-20. Myosotis palustris. With., var. b.

STRIGULOSA (Reichb.) is recorded from Orkney (Scapa,
Saint Ola, Mainland) by the late Dr. J. T. I. B. Boswell,

but not the type of the species (which is cultivated in

gardens in Orkney), in Watson,
"
Top. Bot.," ed. ii, p. 323
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(1883). See "Scot. Nat," No. xlviii, October 1882, p. 374;
and Spence, "Flora Orcadensis," p. 58 (1914).

Symphytum peregrinum, Ledeb. (fide G. C. Druce).—
Grass}' ditch sides between two cultivated fields, 50 feet

above sea-level, Orc,nll, Hoy, 16th June 1914, H. H. Johnston.

Not native. Introduced by the late Mr. J. G. Moodie
Heddle sometime between 1880 and 1890. Common at

the corner of one field along a narrow strip fift}'^ yards

long, and still growing there on 11th Ma}' 1920. This

species is recorded from Hoy and Bu, Burray, under

the erroneous name of
"
S. officinale (Linn.), var.

patens (Sibth.)," in Spence,
" Flora Orcadensis," p. 57

(1914).

Utricularia neglecta, Lehm.
[
= U. ^iajor, Schmidel'}

{fide Arthur Bennett).
—Mud at bottom of shallow water

in a loch, 8 feet above sea-level, Loch of Grsemeshall,

Holm, Mainland, 25th August 1916, H. H. Johnston.

Native. Common among the stems of SciRPUS Taber-

NAEMONTANi, Gviel., at the west side of the loch. Luxuriant

plants neither in flower nor fruit. A new record for this

species for H. C. Watson's county No, 111 Orkney. See
"
Bot. Exchange Club Secretary's Report for 1916," p.

497 (1917).

Salix repens, Linn., var. e. parvifolia (Sm.) $ (fide

E. F. Linton).
—Heath, 50 feet above sea-level, Swona, 28th

July 1914, H. H. Johnston. Native. Common. Confirms

the record of this variety from Orkney (" Westray, 1905 "),

in Spence,
" Flora Orcadensis," p. 67 (1914),

Class II.—Monocotyledons.

Sparganium affine, Schnizl., var. h. microcephalum,
Neum. (fide Arthur Bennett).

—Mud at bottom of water

in a large pool, 80 feet above sea-level, at the junction of

Roonie Gill Burn with South Burn, Hoy, 4th September
1914, H. H. Johnston. Native. Common in the pool.

Plants in flower and unripe fruit, but mostly the latter.

Confirms the recoi'd for this variety from Orkney in "The
Scottish Botanical Review," vol. i, p. 94 (1912); but my
specimens were collected at a different part of Hoy from

those collected by the late Rev. E. S. Marshall "
in a pool

near Sandy Loch, towards Orgill," in July 1900, and
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recorded by him as "
S. ajfine, Schnizl.," in " Journ. Bot,"

vol. xxxix, August 1901, p. 273. See Spence, "Flora

Orcadensis," pp. 69 and 70 (1914).

Orchis maculata, Linn., subsp. ericetorum, Linton in

"Flora of Bournemouth," by Rev. E. F. Linton, p. 208

(1902).
—Damp pasture. Midland Hill, Orphir, Mainland,

29th July 1876, H. H. Johnston; hillside and hilly pasture,

Hoy, 24th and 25th July 1877, respectively, H. H. Johnston ;

and heath, 220 feet above sea-level. South Dam, Hoy, 22nd
June and 3rd September 1914, H. H. Johnston (name
confirmed by E. F. Linton). Native and common at all

these stations. This subspecies is the commonest and
most widely distributed Orchis in Orkney, and it is the

only form of O. maculata, Linn., that I have found in

H. C. Watson's county No. Ill Orkney. My specimens,
collected in 1876 and 1877, were identified as

"
O. maculata,

Linn.," by the late Dr. J. T. I. B. Boswell, but he doubtfully
referred my specimen collected on 25th July 1877 to this

species. In the opinion of Dr. G. Claridge Druce, the

subs}^. ericetorum, Linton, is the true type of Orchis

maculata, Zm?*-., ''Species Plantarum." See "Bot. Exch.

Club Secretary's Report for 1914," pp. 99-105 (1915); and

ibid, for 1917, p. 165 (1918). The following notes were

made by me from living plants at South Dam, Hoy, on

22nd June 1914, viz. :
—Stem solid. Leaves spotted dark

purple. Flowers faintly scented. Perianth ^^a^e lilac, with

dark crimson-purple streaks and spots on the two lateral

sepals and lip ;
two lateral sepals patent ;

middle sepal and

two petals connivent
; lip flat, 3-lobed, with the middle

lobe shorter and narroiver than the two lateral lobes, and

recurved. Three of the plants I found in Hoy, on 24th

July 1877, had luhite flowers, but jmle lilac is the usual

colour of the flowers in this Orchis in Orkney.
JuNCUS BUFONius, Linn., var. b. fasciculatus (Bert.)

(name confirmed by Arthur Bennett, who remarks,
"
I think

so, but a poor state of it").
—Muddy and gravelly fore-

shore of a brackish water loch, 5 feet above sea-level,

Ayre Loch, Copinsay, 22nd August 1916, H. H. Johnston.

Native. Common. Plants in unripe fruit. A new
record for this variety for H. C. Watson's county No.

Ill Orkney.
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SciRPUs Tabernaemontani, Gmel. [
= S. glaucus, Sm.l

(name confirmed by Arthur Bennett).
—Mud at bottom of

shallow water at margin of loch, 8 feet above sea-level,

Loch of Grsemeshall, Holm, Mainland, 25th August 1916,

H. H. Johnston. Native. Common in loch. Plants in

flower. Stems 3-5 feet high. Flowers proterogynous,
the mature anthers being exserted from the glumes after

the stigmas have withered in the same flowers. Stigmas 2.

Confirms Dr. Gillies's record of this species from Orknej'^
in "Journ. Bot.," No. xiii, January 1864, p. 16, and the

late Mr. Magnus Spence's record of it from the Loch of

Grsemeshall, in his "Flora Orcadensis," p. 81 (1914); and
removes "[111; errors?]," from the "supposed errors" in

Watson, "Top. Bot.," ed. ii, p. 440 (1883). See "Scot.

Nat.," No. ii, new series, October 1883, p. 73.

Carex paniculata, Linn., form, simplicior, Anders.

(1846) [=var. h. simplex, Gray, "Nat. Arr. Brit. PL," p. 46

(1821)] {fide Arthur Bennett), growing together with the

type of the species C. paniculata, Linn, (name confirmed

by Arthur Bennett), in a marsh, 130 feet above sea-level.

Dee of Durkadale, Birsay, Mainland, 25th July 1919, H. H.

Johnston. Native. Rare. Stem triangular with flat

sides in the form simplicior, Anders., and triangular
with one side flat and the other two sides slightly convex

in the type of the species, and in both the form and type
the leaves are green and channelled. This form or variety
of C. PANICULATA, Linn., is a new record for H. C. Watson's

county No. Ill Orknej^ Mr. John Spence, Overabist,

Birsay, showed me the station at the Dee of Durkadale
for these two plants.

Carex vulgaris, Fries, var. c. melaena (Wimm.)
[
= C. Goodenowii, Gay, var. c. melaena (Wimm.] {fide

Arthur Bennett, who writes,
"
Apparently the variety

unelaena ").
—Wet burnside, 240 feet above sea-level, Sowa

Dee, Stromness, Mainland, 15th Jul}' 1913, H. H. Johnston.

Native A new record for this variety for H. C. Watson's

county No. Ill Orkney.
Carex rigida, Good, {fide Arthur Bennett).

—Hillside,

three-fourths way up in a greenish stripe, north-east side

of Ward Hill, Hoy, 18th August 1881, W. A. Irvine

Fortescue. Native. Confirms Robert Heddle's record of
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this species from the Ward Hill, Hoy, in "Scot. Nat.,"

No. ii, new series, October 1888, p. 73. See Spence,
" Flora

Orcadensis," p. 83 (1914).
Carex Oederi, Retz., var. e. pygmaea, Anders., in

"
Cyperaceae Scand.," p. 25 (1849) {fide Arthur Bennett).—

Short wet natural pasture, 100 feet above sea-level, between

Valle}^ Burn and Glen of Button, Hoy, 19th June and
9th September 1914, H. H. Johnston, Native. Rare.

Stigmas 3. A new record for this variety for H. C.

Watson's county No. Ill Orkney. In a written note,

dated 18th November 1914, Mr. Arthur Bennett writes,
"
I

think I have seen /3 pygmaea from Caithness and Suther-

land, whether inland or not I cannot say." This variety
is not mentioned in "The London Catalogue of British

Plants," tenth edition (1908).

Carex binervis, Sm. var. h. alpina, Drejer in
"
Crit.

Rev. Car." (1841) [
= var. h. Sadleri (Linton) of "Lond.

Cat,," ed. X (1908)] (fide Arthur Bennett).—Heathery hill-

top, 330 feet above sea-level, summit of Kirbuster Hill,

Birsay, Mainland, 15th September 1919, H. H. Johnston.

Native. Common. A new record for this variety for H. C.

Watson's county No. Ill Orkney.
Carex limosa, Linn, (name confirmed by Arthur

Bennett, who in a note writes, "All good typical liimosa").—Swamp, 400 feet above sea-level. Meadow of Surtoo

("Bog of Surtan" in 1-inch Ordnance Map published in

1912), at source of Burn of Kit Huntlins, Birsay, Mainland,
25th July 1919, H. H. Johnston

;
and swamp, 130 feet

above sea-level. Dee of Durkadale, Birsay, Mainland, 15th

September 1919, H. H. Johnston. Native and common at

both stations. Confirms Mr. G. W. Scarth's record of this

species from the Meadow of Surtoo in 1918, in Spence,
"Flora Orcadensis," p. 84 (1914). Mr. John Spence, Over-

abist, Birsay, showed me both stations for this species.

This species is not recorded from County No. Ill Orkney
in Watson,

"
Top. Bot.," ed. ii (1883), nor in Bennett,

"
Suppl.

Top. Bot." (1905).

PoA pratensis, Linn., var. h. subcoerulea (Smith) (fide

Arthur Bennett).
—Heap of earth and stones from a stone

quarry, 360 feet above sea-level. Hill of Heddle, Firth,

Mainland, 15th July 1919, H. H. Johnston. Native.
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Common. A new record for this variety for H. C. Watson's

county No. Ill Orkney.
Festuca ovina, Linn., var. h. tenuifolia (Sibth., as a

species, 1794) [
= mr. h. capillata, Hackel (1882)] {fide

Arthur Bennett).
—Marshy burnside, 150 feet above sea-

level, Lunan, Harray, Mainland, 1st July 1919. Native.

Common. Plants in full flower. A new record for this

variety for H. C. Watson's county No. Ill Orkney.

Class III.—Cryptogams.

AsPLENiUM Ruta-muraria, Linn, (name confirmed by
Arthur Bennett).

—Clefts of rocks on hillside, 480 feet

above sea-level, Rousay, 30th August 1916, H. H. Johnston.

Native. Rare. This species is, no doubt, the plant

erroneously recorded from Orkney as " ACROSTICHUM

Septentrionale. Clefts of rocks," in
"
History of the

Orkney Islands," by Rev. Dr. Barry, ed. ii, p. 288 (1808),

and which latter species, under the name of "
Asplenium

septentrionale," is included among the " Omitted Species
"

in H. C. Watson's " Florula Orcadensis," published in

"Journ. Bot," No. xiii, January 1864, pp. 11-20. My
record of A. Ruta-muraria, Linn., from Rousay, confirms

the record of this species from Orkney in
" Journ. Bot.,"

No. xiii, January 1864, p. 17. See "Scot. Nat.," No. iii,

new series, January 1884, p. 112; and Spence, i' Flora

Orcadensis," p. 93 (1914).

Equisetum palustre, Linn., var. c. nudum, Nevmian
in ''

Phytologist," vol. i, p. 627 (1843) [
= var. h. subnudum

of " Lond. Cat.," ed. vii, (1874)] (fide Arthur Bennett and

E. S. Marshall).
—Marsh at side of mill-pond, 250 feet above

sea-level. North Dam, Orgill. Hov. 27th June 1914. H. H.

Johnston. Native. Confirms the late Rev. E. S. Marshall's

record of this variety from the same station, in
" Journ.

Bot." vol. xxxix, August 1901, p. 275. See "Annals Scot.

Nat. Hist.," No. 64, October 1907, p. 230; and "Trans. Bot.

Soc. Edin.," vol. xxvii, p. 58 (1916).
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Observations on " Notes on the Flora of the Orkney
Isles. By Arthur Bennett, A.L.S.," published in

"Transactions of the Botanical Society of Edinburgh,"
vol. xxvii, part i, pp. 54-59 (1916). By Colonel

H. H. Johnston, C.B., C.B.E., D.Sc, F.R.S.E., F.L.S.

KRead lOth June 1920.)

Under "
Lupinus nootkatensis, Donn.," and "Primula

scotica, Hook.," for "Trail" read Traill. (The late Dr.

William Traill of Woodwick, Orkney.)
Under " Alchemilla alpestris, Schmidt,"

" Sedum acre,

Linn.," and "Arctium minus, Bernh.," the late Mr. A.

Somerville should have recorded the name of the station

for these plants as Sanday, and not "
Sandy Island," which

latter is an English translation of the Norse name Sand-ey
(now spelled Sandaj^).
On page 55, line 10 from bottom of page, after

" Koch
"

complete the inverted commas thus:—Koch"; and in line 8

from bottom of same page delete the inverted commas after
"
practice."

With reference to " Hiercium strictunn, Fr.—Hobbister

rocks, Orphir, Syme," specimens of a Hieracium collected

by me and Miss I. B. I. Fortescue, at Hobbister, Orphir,

Mainland, on 11th August 1880, were so named by the late

Dr. J. T. I. B. Bosweir(formerly Mr. John T. Syme), who
sent Miss Fortescue's specimens to the Botanical Exchange
Club under that name

;
but my herbarium specimen has

since been identified as Hieracium corymbosum, Fries,

var. salicifoliwm (Lindeb.), by Mr. F. J. Hanbury, and

recorded by me under this name in
" The Annals of Scottish

Natural History," July 1895, p. 178. H. strictunn, Fries,

therefore, does not appear to grow in Orkney. See

"Botanical Exchange Club Report for 1880," p. 33 (1881).

Under "
Pim^pinella Saxifraga, Linn.," delete

"
Heathy

hillside, 320 feet alt. Hoy," 1912. H. H. Johnston," but

add the same remarks under "
Pyrola rotundifolia, Linn."

With reference to "Euphrasia nemorosa, Mart.^—Moul

Head, Deerness, 1884. W. I. Fortescue sp.," specimens of

this gathering were sent to the Botanical Exchange Club
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in 1885, and in the " Botanical Exchange Club Report for

1885," p. 133 (1886), the late Mr. F. Townsend remarks,
" Stunted form of E. nemorosa."' This name is probablj"

an error of identification, because, with reference to other

specimens of Euphrasia collected by me at Skaill, Sand-

wick, Mainland, on 19th August 1881, and by me and

Mr. W. I. Fortescue at Linksness, Hoy, on 20th August

1885, on all of which the late Mr. F. Townsend remarked,
" Robust coast form of E. nemerosa, H. Mart.

;
flowers

unusually large,"" the late Rev. E. S. Marshall wrote as

follows, on 16th October 1913:—"These are all, I believe,

E. borealis, Townsend, certainly not E. nemerosa. At that

time I do not think that Mr. Townsend had yet described

borealis." I have asked Dr. W. A. Irvine Furtescue to send

me specimens of his Moul Head Eiqihrasia, and, if received,

I shall send them to Mr. Cedric Bucknall for identification.

Ruinex consjoersus, Hartm., is recorded for county
No. Ill Orkney, on Dr. J. T. I. B. Boswell's authority,

in H. C. Watson's "Topographical Botany," ed. ii, p. 358

(1883) ;
but in Dr. Boswell's manuscript catalogue of plants

seen by him in Orkne}' (copied by me on 11th January

1881), he has entered a "?" after both the name of this

species and after the name of the station for it at "
Scapa,"

together with the following note :
—"

B. saw a plant at

Scapa excessively like this, but can't be quite sure." (" B."

stands for Boswell.) Dr. Boswell paid his last visit to

Orkne}^ in 1880, so that his record for this species in

Orkney is still doubtful, and requires confirmation.

On page 57, line 1 at top of page, /or
"
var. granulatus"

read var. trigranulafus.
With reference to

" Betuki ghttinosa,Fr.
—

Orkney. Syme
in Top. Bot., 372," there is only one kind of native Birch in

Orkney, and the following synonjmis all refer to the same

plant, viz. :
—Betula alba, Linn., var. b. glutinosa, of

" The

London Catalogue of British Plants," ed. vii (1874) ;

B. glutinosa, Fr., ibid., ed. viii (1886) ;
B. pubescens, Ehrh.,

ibid., ed. ix (1895); B. tomentosa, Reith. et Abel, ibid., ed. x

(1908); and B. alba, Linn., of Babington's "Manual of

British Botany," ed. ix, p. 388 (1904), under which last

name the Orkney Birch is recorded in Magnus Spence's
" Flora Orcadensis," p. 65 (1914).
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JJndev "
Ceratophylhon demersum," for "Loch of Ayre,

Kirbister," read Loch of Ayre, Holm. See ' The Scottish

Naturalist," No. 1, New Series, July 1883, p. 22, where
Mr. W. Irvine Fortescue has recorded the late Mr. Robert

Heddle's two stations for this species as " Loch of Ayre,
Hubbin at Kirbuster." The former station is in the parish
of Holm, and the latter one in the parish of Orphir, both

in Mainland and seven miles apart.

With reference to
" Zannickellia palustris, Linn.—

Kirbister Loch, 1850, Syme," this species is recorded from

that station by Mr. John T. Syme (afterwards Dr. J. T. I. B.

Boswell) in
" Trans. Bot. Soc. Edin.," vol. iv, part i, p. 48

(1850); but, on 31st December 1878, the late Dr. Boswell

informed me that the above-mentioned name was an error,

and that the correct name of the plant he found in the

Loch of Kirbister is Z. polycarpa, Nolte, var. b. tenuissima,

Fries. Z. palustris, Linn., has never been seen in Orkney
by Dr. Boswell, and " 111 Orkney, Syme sp.," under this

species, should, therefore, be omitted from H. C. Watson's
"
Topographical Botany," ed. ii, p. 424 (1883). The "

Syme
sp." probably refers to the specimens collected by Mr. Syme
in 1849, and at that time erroneously labelled by him

as
" Zannichellia palustris, Linn.," as already explained

above.

Luzula pilosa, Willd, has never been seen in Orkney by
Dr. Boswell, Dr. Fortescue, Mr. Magnus Spence, nor by me,

although I have specially looked for it during the present

year in Mainland and Hoy, where L. sylvatica, Gaud., is

common in many different localities. Mr. Patrick Neill,

in his
" Tour through Orkney and Shetland," in 1804,

p. 186 (1806), records this species under the name of
" Juncus pilosus, Hairy Rush," from Rousay.
Under " Festuca hromoides, Linn.," for

" Skail" read

Skaill.

Equisetum palustre, Linn., var. nudum, Newm., was

recorded from Orgill, Hoy, by the late Rev. E. S. Marshall,

in " Journ. Bot.," vol. xxxix, August 1901, p. 275.

Under "
Ophioglossum vulgatum, Linn., var. ambiguum,

Coss. et. Germ.," for "Miss P. Deuche" read Miss P.

Deuchar.

Delete the " * "
before

" Chara fragilis, Desv. var. capil-
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lacea, Coss. et Germ." This variety is recorded in Spence's
"Flora Orcadensis," p. 136 (1914).

On page 59, line 13 from top of page, for
" Rev. J.

Hendrick" read Rev. J. Headrick.

Corrections to " Notice of some of the Rarer Plants
observed in orkney during the summer of 1849.

B}^ John T. Syme, Esq.," published in " Transactions

of the Botanical Society of Edinburgh," vol. iv,

part i, pp. 47-50 (1850). By Colonel H. H. Johnston,
CB., C.B.E., D.Sc, F;R.S.E., F.L.S.

(Read lOth June 1920.)

On 31st December 1878, the late Dr. J. T. I. B. Boswell

(formerly Mr. John T. Syme) made the following corrections

in my copy of the above-mentioned "
Transactions," viz. :

—
Page 48, line 10 from bottom of page, for

"
Potamogeton

Jiliforinis" read Potamogeton pectinattis, Linn.

Page 48, line 5 from bottom of page, for " Zannichellia

palustris
"

read Zannichellia polycarpa. Nolte, var. b.

tenuissinia, Fries.

Page 49, line 2 from top of page, for " Eleocharis uni-

glumis
"
read Eleocharis multicaulis, Sm.

. The following corrections should also be made. viz. :
—

Pages 47, 48, and 50, for" mainland
"
read Mainland.

Pages 48-50, /or
" Robert Heddel

"
read Robert Heddle.

Pages 48 and 50, for
" Howton Head "

read Houton
Head.

Page 48, line 11 from bottom of page, for "north-west"

read north-east.

Pages 48 and 49, for
" Neversdale

"
read Naversdale.

Page 49, for
" Bow "

read Bu.

Page 49, line 7 from bottom of page, for
" north-west

"

read north-east.

Page 50, line 11 from top of page, /or "north-west" read

north-east.
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A New Species of Phomopsis Parasitic on the
Douglas Fir. By Malcolm Wilson, D.Sc, F.R.S.E.,

F.L.S.

(Read 10th June and 21st October 1920.)

Pliomopsis Pseudotsugae, n. sp.

Pycnidia undique densiuscule distributa vulgo 2-3 iiim.

inter se distantia, obpyriformia, basi complanata, e cortice

rupta paullo protrusa, opaco-nigrida, -3-1 mm. diametro,
ostiolo pertusa, intus plurilocellaria disseptis centralibus

tenuibus atque cum muris obscure nigro-olivaceis ; sporulae

hyalinae, dimorphae ;
aliae (A-sporulae) elliptico-fusoideae,

eguttulatae, utrinque obtusae 5'5-8-5 x 2-5-4 /x, sporo-

phoris subulatis circiter 13 /x longis; aliae (B-sporulae) in

pycnidiis discretis orientes, bacillares, curvatae vel raro

rectae, eguttulatae, utrinque obtusae, 5-6 x 15^, sporo-

phoris rectis, subulatis, 13 x 1-2 /u.

Hab. in ram is foliisque vivis Pseiidotsugae Douglasii

quam in Scotia multo vexat.

The fungus attacks the Douglas fir^ in two distinct

waj^s. In the first the leading shoot is killed back for a

variable distance, usually about 9 inches. In the second the

young tree is attacked a short distance above the ground
level

;
the outer tissues are killed either on one side only

or completely round the stem, and ultimately the whole

tree is killed. In both cases a very characteristic feature

of the disease is the sudden decrease in diameter in passing
from the healthy to the diseased portion of the stem. The

fungus has been found up to the present only on trees up
to twelve years old.

The pycnidia are at first covered by the bark or epidermis
of the leaf, and later on break through, in the case of those

on the stems, by means of an elongated slit. Those con-

taining A-spores are generally rather larger, are often

found in groups of two, and occur on the older parts of

the host, never on the leaves; only A-spores have been

found on plants attacked near ground level. Pycnidia

containing B-spores are usually rather smaller, more

^ An account of the effect of the fungus on its host appears in the

current number of the Transactions of the Eoyal Scottish Arboricultural

Society.



48 TRANSACTIONS OF THE [Sess.
lxxxiv

decidedly conical, solitary, and have been found on both

surfaces of the leaf, but usually on the upper surface and

on the younger parts of the one-year-old stems.

The external wall of the pj^cnidium is everywhere
several cells in thickness; these cells are more or less hyaline,

and are tinged with green below, but are more opaque and

darker in colour towards the upper part of the pycnidium
where the wall is considerably thicker. The ostiolar

passage is comparativeh^ wide, and although the spores

often emerge in the form of tendril-like masses, they

frequently form rounded drops at the mouth of the

pycnidium.
The A-spores vary considerably in shape and size.

When a mature pycnidium (i.e. one from which the spores

will exude naturally if kept sufficiently damp) is crushed

most of the spores are found detached from the sporophores,

and the latter form a distinct zone in contact with the wall

of the pycnidium. Many of the sporophores appear to be

partly disintegrated. The spores can be roughly divided

into three groups, as follows:—(1) A few of small size

(5"5 X 2'5
jui),

which stain readily, and are still attached to

the sporophores; (2) a large number, free from the sporo-

phores, which have attained their full length (Q'o-Hju),

but which are comparatively narrow (2"o //. wide), and

which still stain readily ; (3) a considerable number, free

from the sporophores, which are mature and have attained

their full size (6o-8-5 x 3-4/x), in which the wall is

slic^htly thicker, and which do not stain readily. Spores

which naturally exude from the pycnidium are similar to

those of the third group ; they are not accompanied by the

sporophores, for these remain inside the pycnidium attached

to its walls. The spores are without oil-drops, but often

have a minute granule towards one or both ends.

The B-spores are unusually short compared to those of

other species of PJcomopsis,^ but show the characteristic

arrangement parallel to each other "in serried ranks"

when they emerge from a crushed pycnidium. They are

easily detached from the sporophores, which, as in the case

of the A-spores, remain attached to the walls of the

pycnidium.
1 See Grove, The British Species of Phomopsis, Kew Bull., 1917, p. 49,
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In both kinds of spores the sporophores can be clearly

seen in the young pycnidium, but at maturitj^ they become

somewhat mucilaginous, and partially disintegrate.

Phomopsis PseiidoUugae differs from Phovia abietina

Hartig, which has been stated by Bohm ^ to attack the

Douglas fir, not only in the occurrence of the B-spores
but also in the form and size of the A-spores. Examina-

tion of a specimen of P. abietina on Abies pectinata
collected by Hartig shows that the spores of the species

are nearly twice the size of those of Phomopsis Pseudot-

sugae ; they are acute at the ends, rather irregular in form,

and provided with two or more large oil-drops towards the

ends, so that the protoplasm is almost confined to the central

portion of the spore. P. abietina Hartig is synonymous
with Fusicoccum abietinum Prill, et Delacr., and should

now be placed in the genus Photnopsis. Phoma pithya
Sacc. {Sclerophonia 'pithya Died.) has also been stated by
Rostrup

2 to attack the Douglas fir, and this species is

considered by Lind ^ to be the same as Phoma abietina

Hartig. Phomopsis Pseudotsugae differs from Phoma

pithya both in the structure of the pycnidium and in the

absence of sporophores in the latter, which, as far as known
at present, is only saprophytic*

Specimens of Phomopsis Pseudotsugae have been obtained

from various localities in Perthshire, from near Forres, and

from Argyllshire, Dumfries, and Inverness, and the species

appears to be widely distributed in Scotland.

1 Zeitsch. f. Forst-u. Jagd-wesen, 1896, p. 154.
2
Undersogelser over Snyltes vampes Angreb paa Skovtraer, 1883-

1888.
3 Danish Fungi, Copenhagen, 1913, p. 421.
* See Grove, New or Noteworthy Fungi, Pt. VI, Journ. Bot., vol. Ivi,

1918. p. 293.
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TRANSACTIONS
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BOTANICAL SOCIETY OF EDINBURGH.

SESSION LXXXV

Additions to the Flora of Orkney, as recorded in

Watson's "Topographical Botany," Second Edition

(1883). By Colonel H. H. Johnston, C.B., C.B.E.,-

D.Sc, F.R.S.E., F.L.S.

(Read 17th March 1921.)

This paper forms a continuation of three papers on the

same subject, one of whicli I read before the Scottish

Natural History Society on 4th April 1895, and which was

published in
" The Annals of Scottish Natural History,"

July 1895, and the other two before the Botanical Society
of Edinburgh on 15th January 1914 and 10th June 1920,
and which were published in the Society's

"
Transactions,"

vol. xxvi, pp. 207-217 (1914), and vol. xxviii, pp. 23-42

(1920), respectively. Most of the plants mentioned in this

paper were collected by me during the year 1920.

Before and after the publication of the second edition of

Watson's "Topographical Botany," in 1883, several of the

plants mentioned in the following list have been recorded

from Orkney by me and other botanists
; but, as the value

of botanical records is greatly enhanced by the possession
of authentic specimens, I have included in this list the

names of all specimens in my herbarium, which are either

additional to or confirm doubtful records of the plants
recorded from County No. Ill Orkney in the second

edition of the above-mentioned book.

TRANS. BOT. SOC. EDIN. VOL. XXVHI. 5



52 TRANSACTIONS OF THE [Sess.
lxxxv

In the case of those plants which have alread}' been

recorded from Orkney, references are given in the following

list, under each species and variety, to the books in which

the records have been published. These records are

principally contained in "A Tour through some of the

Islands of Orkney and Shetland," in the year 1804, by
Patrick Xeill (1806); "Notice of some of the rarer Plants

observed in Orkney during the Summer of 18-49," by John

T. Syme, Esq., published in the "Transactions of the

Botanical Society of Edinburgh," vol. iv, pp. 47-50 (1850) ;

"Florula Orcadensis—A list of plants reported to occur

in the Orkney Isles," by H. C. Watson, Esq., F.L.S.,

published in the "Journal of Botany," No. xiii, pp. 11-20

(January 1864) ;
Annual Reports of the Botanical Exchange

Club of the British Isles
;

" A new List of the Flowering

Plants and Ferns of Orkney," edited by \V. A. Irvine

Fortescue, and published in
" The Scottish Naturalist

"

(1882-1884); "Supplement to Topographical Botany,

ed. ii," by Arthur Bennett, A.LS. (1905); and "Flora

Orcadensis," by Magnus Spence, F.E.I.S. (1914).

The nomenclature followed is that of the second edition

of Watson's "Topographical Botany" (1883), except in

the case of species and varieties which are not recorded in

that work. In the latter case the nomenclature adopted

is that of
" The London Catalogue of British Plants," tenth

edition (1908). Non-native plants, which have become

naturalised in Orkney, are distinguished by a *
prefixed

to the names, and the names of casuals are printed in

italics.

Of the 49 species, varieties, and hybrids recorded from

Orkney in the following list, 29 are native, 1 is natural-

ised, 18 are mere casuals introduced into Orkney through

the agency of cultivation, and 1 was planted by man.

Abbreviations.

" Amials Scot. Nat. Hist." = The Annals of Scottish Natural History.

Bennett, "Suppl. Top. Bot." = Supplement to H. C Watson's Topo-

graphical Botany, second edition. By Arthur Bennett, A.L.S.

(1905).
"Bot. Exch. Club Report" (separate Reports hy the Secretary and

Distribiitor) = Report of The Botanical Exchange Club of the

British Isles, at present called The Botanical Exchange Club and

Society of the British Isles.
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"
Journ. Bot." = Tlie Journal of Botanv." Lond. Cat." = The London Catalogue of British Plants.

Neil] " Tour "=A Tour through some of the Islands of Orkney and
Shetland, m the year 1804. By Patrick Neill, A.M., Secretary
to the Natural History Society of Edinburgh (1806).

"Scot. Nat."= The Scottish Naturalist.

Spence,
" Flora Orcadensis " = Flora Orcadensis. By Magnus Spence,

F.E.I.S. (1914).
J a I ,

Watson, "Top. Bot."= Topographical Botany, second edition. By
H. C. Watson (1883).

Corrections.

In "Annals Scot. Nat. Hist," July 1895, p. 177,

for "FoENicuLUM VULGARE, Gaert.;' read *Carum Cavvi,
Lin7i., and in the next line for "Native" 7xad
Naturalised.

In "Bot. Exch. Club Report for 1912," p. 273 (1918);
"Trans. Bot. Soc. Edin.," vol. xxvi, p. 215 (1914); and

Spence,
" Flora Orcadensis," p. 134 (1914), /or

" Euphrasia
CURTA, Wettst, var. h. glabrescens, Wettst. {fide E. S.

Marshall)," read Euphrasia caerulea, Tausch (fide
Cedric Bucknall).

In " Trans. Bot. Soc. Edin.," vol. xxvi, p. 216 (1914), and

Spence, "Flora Orcadensis," p. 136 (1914), for "Avena
pratensis, Linn, (fide Arthur Bennett)," read Arrhena-
therum elatius, Mert. et Koch [

= Avena elatior, Linn.]

(fide G. C. Druce and Arthur Bennett).

Class I.—Dicotyledons.

Aconitum Stroerckianunt, Reichenb. (fide Otto Stapf).
—

Rubbish heap at seashore, 10 feet above sea-level, Hamla
Voe, Stromness, Mainland, 16th July 1920, Henrj^ Halcro

Johnston. Not native. Four plants only seen by me, and
these are now extinct, through the bank on which they

grew having been washed away by the sea during a

severe storm, accompanied by an exceptionally high tide,

on 15th November 1920. Sepals pale whitish -blue, with

dark purplish-blue margins. This species is cultivated in

gardens in Stromness, from which it has probablj' been

thrown out with weeds and rubbish.

Lepiditim perfoliatum, Linn, (fide G. C. Druce). —
Gravelly ground round filter beds, 200 feet above sea-

level, Kirkwall Waterworks Reservoir, near Hatston,
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Saint Ola, Mainland, 9th August 1920, H. H. Johnston.

Not native. Very rare.

Barharea intermedia, Boreau {jide T. A. Sprague).
—

Garden hedge, 15 feet above sea-level. Manse, Ho_y, 11th

June 1920, 31st July 1920, and 30th September 1920, H. H.

Johnston. Xot native. A garden weed. Very rare.

Nasturtium terrestre, Sm. [
= X. palustre, DC.\ —

Marshy lochside, 10 feet above sea-level, Loch of Garsow,
North Ronaldsay, 21st August 1920, H. H. Johnston; and

marshy lochside, 10 feet above sea-leyel, Loch of Hooking,
North Ronaldsay, 23rd August 1920, H. H. Johnston.

Native and rare at both stations. Plants in full flower.

Petals yellow. Confirms the record of this species from

North Ronaldsay in
'" Annals Scot. Nat. Hist.," No. 69,

p. 53 (January 1909), and in Spence,
" Flora Orcadensis,"

p. 5 (1914), where it is recorded from Ancum Loch; but I

failed to find it at that loch on 20th and 23rd August
1920, and Mr. John Scott, Northmanse, North Ronaldsaj',
informed me, on 20th August 1920, that it does not

grow there.

Sinapis muralis, Br. [
= Diplotaxis irnuralis, DC] {fide

G. C. Druce)—Flower border at the side of a house, 40

feet above sea-level, Finstown, Firth, Mainland, 9th August
1920 and 28rd September 1920, H. H. Johnston. Not
native. A garden weed. Very rare,

Viola cornuta, Linn, (fide G. 0. Druce).—Waste ground,
80 feet above sea-level, Finstown, Firth, Mainland, 29th

July 1920, H. H. Johnston. Not native. Petals blue, with

a pale j^ellowish-whjte spot on throat of lowest petal.

Sagina procumbens, Linn., var. b. spinosa, Gibs, (name
confirmed by Arthur Bennett).—Road, 150 feet above sea-

level, Grieveship, Stromness, Mainland, 17th August 1920,

H. H. Johnston. Native. Rare. Plants in fruit. Leaves

linear, awned, minutelj^ spinose
—ciliate on the margins.

Peduncles and sepals glabrous. Confirms Dr. J. Grant's

record for this variety from " near Stromness
"
in Spence,

" Flora Orcadensis," p. 12 (1914).

Hypericum pulchrum, Linn., var. b. procumbens,

Rostruj) (Jide Arthur Bennett).—Natural heathery and

grassy pasture, 40 feet above sea-level, Purtabreck, North

Ronaldsay, 20th August 1920, H. H. Johnston. Native.
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Rare. See Spence,
" Flora Orcadensis," p. xix (1914), with

reference to an exposed heath near the Liglithouse at the

north end of North Ronaldsay, where he states :
—"

St.

John's wort, Hypericum pulchruin, was so prostrated by
exposure to high winds that at first it looked like a new

variety."

Geranium pratense, Linn, (fide Arthur Bennett).—
Roadside, 50 feet above sea-level, near Holland House,
North Ronaldsay, 24th August 1920. Not native. Very
rare. Confirms the record of this species as an alien in

Orkney, by the late Professor J. W. H. Trail, in
" Annals

Scot. Nat. Hist.," No. 56, p. 232 (October 1905). See

Bennett,
"
Suppl. Top. Bot.," ed. ii, p. 25 (1905); and

Spence, "Flora Orcadensis," p. 15 (1914).

Medicago falcata, Linn, (fide G. C. Druce).—Gravelly

ground round filter beds, 200 feet above sea-level, Kirkwall

Waterworks Reservoir, near Hatston, Saint Ola, Mainland,

9th August 1920, H. H. Johnston. Not native. Rare.

ViGia hirsuta, S. F. Gray.
—Garden, 50 feet above sea-

level, Scapa Distillery, Saint Ola, Mainland, 16th September
1920, H. H. Johnston. Not native. A weed of cultivation.

One plant only seen by me. Removes 111 Orkney from

the "
supposed errors []

"
in Watson,

"
Top. Bot.," ed. ii,

p. 123 (1883). Confirms the record of this species as an

alien in Orkney in Barry's
"
History of the Orkney

Islands," second edition, p. 285 (1808), under the name of

" Ervum Hirsutum." See " Journ. Bot.," No. xiii, p. 14

(January 1864);
"
Scot. Nat.," No. xlvii, p. 326 (July 1882) ;

Watson, "Top. Bot.," ed. ii, p. 123 (1883), in which the

supposed error
"

[]

"
should be deleted

;

" Annals Scot. Nat.

Hist.," No. 26, p. 107 (April 1898), in which " 111 (?)
"
should

be deleted; and Spence,
" Flora Orcadensis," p. 18 (1914).

Alchemilla vulgaris, Linn., var. b. alpestris, Fohl

(fide Arthur Bennett).
— Burnside, Naversdale, Orphir,

Mainland, 16th July 1877 and 31st July 1879, H. H.

Johnston ;
and natural pasture near a loch, 55 feet above

sea-level, Hobbister, Loch of Kirbister, Orphir, Mainland,

8rd August 1920, H. H. Johnston. Native and rare at

both these stations. Confirms the late Rev. E. S. Marshall's

record of this variety from Orkney (" near Stromness ") in

"Journ. Bot.," vol. xxxix, p. 268 (August 1901); and the
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late Mr. A. Soraerville's record for it from Sanday, 1898, in
" Trans. Bot. Soc. Edin.," vol. xxvii, p. 55 (1916).
Rosa mollissima, Willd., var. d. pseudo-rubiginosa

{Le.j.). [=^R. MOLLISSIMA, Willd., var. c. suberecta of
" Lond. Cat.," ed. vii (1874); R. mollis, Svi., var. d. pseudo-

RUi'.iGiNOSA (Lej.) of " Lond. Cat.," ed. x (1908), where this

variety is erroneously placed under RosA omissa, Deser/l. :

and R. arduennexsis, CYep.] {fide William Barclay).
—

Gra.ssy banks at burnside, 20 feet above sea-level, Wideford

Burn, Saint Ola, Mainland, 23rd July 1920 and 16th

September 1920, H. H. Johnston. Native. Petals white.

Ripe fruit scarlet, with persistent sepals.

Rosa canina, Linn., var. fvgax (Gren.)[ = 'R. glauca,
VilL, var. h. fugax (Gren.) of

" Lond. Cat.," ed. x (1908)]

(Jide William Barclay).
—

Heathery banks at burnside, 90

feet above sea-level, South Burn, Hoy, 1st October 1920,
H. H. Johnston. Very rare. Leaves glabrous beneath.

Ripe fruit dull yellowish-red, with persistent sepals. With
reference to my specimens of this species, Mr. William

Barclay, in a note, dated 8th November 1920, writes as

follows :
—" The fruits on the later collected specimen have

developed and ripened fairly well. The tendency of the

prickles to grow in little groups is noteworth3^" My
specimens in ripe and unripe fruit were collected from the

same plant on the same date.

[Fuchsia Riccartoni, Hort. Am bor. Cult. (Jide G. C.

Druce).—Rocky burnside, 300 feet above sea-level, Syra-
dale, Firth, Mainland, 23rd September 1920, H. H. John-
ston. Not native. Planted. Two plants only seen by
me, one below the waterfall in the Burn of Eskadale. on
the north side of Syradale, from which my specimen was

taken, and the other one on a grassy bank, 350 feet above

sea-level, at Syradale Burn. The latter shrub was planted

by Mr. William Towers in March 1914, but he does not

know the name of the person who planted the other shrub
below the waterfall, which has been there for a consider-

able time prior to 1914.]
Ribes nigrum, Linn.—Grass}- banks at burnside, 20 feet

above sea-level, near the Mill of Firth, ^Mainland, 20th

]\ray 1920, H. H. Johnston. Not native. One plant, in

full flower, onl}' seen by me.
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Mijrrhis Odoroia, Scop.
—Artificial pasture at roadside,

70 feet above sea-level, Finstown, Firth, Mainland, 22nd

M&y 1920, H. H. Johnston. Not native. An escape from
a garden. Rare.

Leontodon autumnalis, Linn., var. d. simplex, Biiby

{fide Arthur Bennett).
—Damp natural pasture, 80 feet

above sea-level, Deepdale, Stromness, Mainland, 14th

August 1920, H. H. Johnston. Native. Common. Plants

in full flower. Leaves with a few hairs on both surfaces.

Phyllaries clothed with greenish-black hairs. Style and its

two branches yellowish-brown ;
and short, natural pasture,

15 feet above sea-level, west of the United Free Church,
North Ronaldsa}^ 21st August 1920. Native. Common.
Plants in full flower. Leaves thinly hairy on both surfaces.

Scapes 1-2, decumbent, 1-headed. Phyllaries clothed with

greenish-black hairs. Corolla yellow, or yellow above and

striped dull crimson beneath. Style and its two branches

^^•ellowish-brown. Confirms the record of this variety from

Orkney (" Ward Hill, Orphir ") in Spence,
" Flora Orca-

densis," p. 43 (1914).

Taraxacum spectabile, Dahlsi, var. maculigerum,
Dahlst. (fide G. C. Druce). Grassy banks at seashore,

10 feet above sea-level, Hamla Voe, Stromness, Mainland,

19th May 1920, H. H. Johnston. Native. Very common.

Plants in full flower. Leaves dull green above, paler green
beneath. Outer phyllaries recurved both in flower-bud

and in the fully-expanded flowers
;
innef phyllaries not

appendaged at the apex. Fruit brown.

Chrysanthemtim Partheniuni, Pers. (fide J. Hutchinson).—Side of a footpath outside a garden, 90 feet above sea-

level, Daisybank, Kirkwall, Saint Ola, Mainland, 23rd July

1920, H. H. Johnston. Not native. An escape from Daisy-
bank garden. Very rare. Corolla of ray-florets white.

Anaphalis margaritacea, Benth. et Hook. fil. [
= Gnaj)h(i-

lium margarifaceum, Linn.] (fide G. C. Druce).
—Banks

at burnside, 140 feet above sea-level. Burn of Beaquoy,
near The Wilderness. Birsay, Mainland, 9th August 1920,

H. H. Johnston ;
and grassy banks at burnside, 200 feet

above sea-level. Burn of Vinden, Firth, Mainland, 23rd

September 1920, H. H. Johnston. Not native. Very rare

at both stations.
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*Miinulus Langsdorfii, Donn
[
= *M. luteus, Linn.'].

—
Wet burnside, 120 feet above sea-level, Caldale, Saint Ola,

Mainland, 22nd July 1920, H. H. Johnston; and wet

burnside, 10 feet above sea-level, Swanbister Burn, Orphir,
Mainland, 3rd August 1920, H. H. Johnston. Naturalised

at both stations. Very rare at Caldale, but common at

Swanbister Burn. Corolla yellow.
Veronica Tournefortii ,

C. Gmel. [— V. Biwhav/rail,
Ten

].
—Garden, 60 feet above sea-level, Schoolhouse, Kir-

bister, Orphir, Mainland, 3rd August 1920, H. H. Johnston.
Not native. A weed of cultivation. Rare. Confirms the

record of this species as an alien from Orkney in
" Annals

Scot. Nat. Hist.," No. 30, p. 96 (April 1899). See Bennett,

"Suppl. Top. Bot.," ed. ii, p. 60 (1905); and Spence, "Flora

Orcadensis," p. 52 (1914).

c Euphrasia Kerneri, Wettst. (Jide Cedric Bucknall).

Shell-sand}^ natural pasture near seashore, 10 feet above

sea-level, Backaskaill Bay, Cross, Sanday, 29th August
1920, H. H. Johnston. Native. Very common. Plants in

full flower. Leaves 2-6 toothed. Corolla pale whitish

lilac-purple, with dark purple lines, and a j^ellow spot on
throat of lower lip. A new record for H. C. Watson's

county No. Ill Orkney.
Euphrasia caerulea, Tau.sck {fide Cedric Bucknall).—

Wet natural pasture on hillside, 300 feet above sea-level.
Wart Hill, Hoy, loth August 1912, 1st September 1919,
and 31st July 1920, H. H. Johnston. Native. Conunon.
Plants growing among Euphrasia scottica, WetM., which
has a smaller corolla than that of E. caerulea, Tausch.
Leaves 2-10 toothed. Corolla lilac, with dark purple lines,

and a yellow spot on throat of lower lip. A new record

for H. C. Watson's county No. Ill Orkney, and also new
to the British flora. The specimens collected by me on loth

August 1912 were erroneously recorded as "Euphrasia
curta, WetM., var. h. glabrescens, Wettsi." {fide E. S.

Marshall), in "Bot. Exch. Club Report for 1912," p. 273

(1913); "Trans. Bot. Soc. Edin.," vol. xxvi, p. 215 (191-t);
and Spence, "Flora Orcadensis," p. 134 (1914). See
" Corrections."

Rhinanthus major, Ehrh. (name conHrmed by Arthur

Bennett).—Shell-sandy vetch and oat field, 15 feet above
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sea-level, Galilee, North Loch, Ladj^ Sanday, 27th August
1920, H. H. Johnston. Not native. A weed of cultivation.

Rare. Calyx pale yellow. Central lobe of upper lip of

corolla dark purple ;
two lateral lobes oblong, longer than

broad, yellow. Confirms the record of this species from

Orkney in "Annals Scot. Nat. Hist.," No. 30, p. 97 (April

1899); Bennett,
"
Suppl. Top. Bot.," ed. ii, p. 60 (1905),

where, Mr. Arthur Bennett, in a post-card dated 18th

February 1921, informs me, the reference "
Sc. Nat. 1883,

73
"

is wrong, and it should read " Annals Scot. Nat.

Hist.," No. 30, p. 97 (April 1899); and Spence, "Flora

Orcadensis," p. 53 (1914).'

Ajuga reptans, Linn, x pyramidalis, Linn, {fide G. C.

Druce and Arthur Bennett).—Dry heathery and grassy
hillside (burnt within the past few years) facing the south,

290 feet above sea-level, north side of Syradale, Firth,

Mainland, 20th May 1920, H. H. Johnston. Native.

Rare. Plants in full flower growing among typical Ajuga

pyramidalis, Linn., and in the same valley with Ajuga

REPTANS, Linn., which I collected near the same place
on 17th August 1883, and quarter of a mile distant on

6th September 1919. This hybrid resembles A. reptans,

Linn., in having stolons which are shorter than those

of that species, the leaves are subglabrous or have a few

short hairs on both surfaces and longer hairs on the

margins, the whorls of flowers are arranged in laxer

pyramidal spikes than those of A. pyramidalis, Linn.,

and the corolla is blue, with the middle lobe of the lower

lip slightly emarginate. In vny specimens of A. pyra-

midalis, Linn., collected at the same station, on 20th May
1920 and 29th July 1920, the leaves and bracts are very

hairy on both surfaces in most of the plants, but in

other plants they are onl}^ moderately hairy on both

surfaces. Mr. Arthur Bennett informs me that the

above-mentioned hybrid is recorded in Foche,
" Pflanzen

Mischlinge," p. 341 (1881), and in other European botanical

works.

Scutellaria galericulata, Linn.—Artificial heap of

stones at seashore, 10 feet above sea-level, Sennes, Garsow

Wick, North Ronaldsay, 21st August 1920, H. H. Johnston.

Native. Rare. Plants in full flower. Corolla blue. Gn
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20th August 1920, Mr. John Scott, Xorthmanse, North

Roiialdsa}', informed me that he first saw the Skull-cap
growing on the seashore, at Garsow Wick, outside the
stone wall that surrounds the island of North Ronaldsay,
about the year 18.S0; but that since then it has dis-

appeared from the seashore outside the wall, and now
grows inside the wall among a long artificial heap of
stones. Confirms the records of this species from Orkney
in 'Annals Scot. Nat. Hist.," No. 68, p. 251 (October 1908);
and Spence, "Flora Orcadensis," p. 55 (1914).
Plantago lanceolata, Linn., var. decumbens, Lange

{nde G. C. Druce).—Shell-sandy links at seashore, 10 feet

above sea-level Links of Skaill, Sandwick, Mainland,
4th August 1920, H. H. Johnston. Native. Common.
Dr. G. C. Druce informs me that this is the same plant
as that erroneously recorded as

"

Plantago media
"

in

Edmondston's "Flora of Shetland." p. 17 (1845).

Chenopodium hyljridum, Linn. [Jide G. C. Druce).—
Gravelly ground round filter beds, 200 feet above sea-

level. Kirkwall Waterworks Reservoir, near Hatston,
Saint Ola, Mainland, 9th Augu.'^t 1920, H. H. Johnston.
Not native. \'er3' rare. Plants neither in flower nor
fruit.

Atriplex laciniata, Linn. [
= A. arenaria. Woods.]

(fide Arthur Bennett).
—

Shell-.sandy seashore, 5 feet above

sea-level, Backaskaill Bay, Cross, Sanday, 25th August
1920. H. H. Johnston. Native. Common. Plants in

full flower. Jjeaves green above, whitish-green beneath,

mealy white on both surfaces, especially the lower.
Flowers with an offensive odour. Perianth seofments 5.

Stamens 5. Confirms the record of this species for

H. C. Watson's county No. Ill Orkney in Neill, "Tour,"

p. 188 (1806), where it is recorded as growing on "sea-

shores, rarely." See " Journ. Bot.," No. xiii, p. 20 (January
1864), where Mr. H. C. Watson has placed this species in

his "LIST OF OMITTED SPECIES
"

;

" Annals Scot. Nat.

Hi.st.," No. 30, p. 101, where the record for Orkney is

.shown as "lll(i')'; and Spence. "Flora Orcadensis,"

p. 61 (1914).

Atriplex jw.tida, Linn., var. d. hracteata, Westerhnid

(pie G. C. Druce).—Gravelly ground round filter beds.
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200 feet above sea-level, Kirkwall Waterworks Reservoir,

near Hatston, Saint Ola, Mainland, 9th August 1920 and

9th October 1920, H. H. Johnston. Not native. Very rare.

Salix aurita, Z/7^71. xcinerea, Linn. % {fide G. C.

Druce and Arthur Bennett).
—Heathery banks at burnside,

90 feet above sea-level, South Burn, Hoy, 30th August
1919 (plants in leaf only), 7th May 1920 (plants in full

flower), and 12th June 1920 (plants in leaf and unripe

fruit), H. H. Johnston. Native. Rare. An erect, much-

branched shrub, 3 feet high, with the lower part of the

stems submerged in running water in a burn. Both

parents grow along the banks of the South Burn in the

same neighbourhood. All my three gatherings of speci-

mens were collected from the same individual plant.

Salix repens, Linn., form, argentea (*S^7n.) $ [
=

i'ar.g.

ARGENTEA {Sill.) of " Lond. Cat.," ed. vii (1874)] {fide

Arthur Bennett).
—Heathery crags on hillside, 520 feet

above sea-level, north-east side of Cuilags, Hoy, 1st Sep-
tember 1919 (plants in leaf only) and 11th June 1920

(plants in leaf and flower, with the stamens mostly

withered), H. H. Johnston. Native. Rare. Both my
gatherings of specimens were collected from the same

individual plant. Confirms the record of this form or

variety from Orkney ("Sanday") in Neill, ''Tour," p. 189

(1806). See "Scot. Nat.," No. i, new series, p. 23

(July 1883).

Myrica Gale, Linn.—Ditch, near the old Established

Church, Eday, 13th June 1920, Miss Ann J. H. Marwick.

Confirms the record of this species for H. C. Watson's

county No. Ill Orkney by Mr. J. R. Hebden in Dr. A. R.

Duguid's manuscript "Flora Orcadensis" (1858). See
"
Scot. Nat.," No. i, new series, p. 22 (July 1883) ;

" Annals

Scot. Nat. Hist.," No. 31, p. 166 (July 1899); Bennett,

"Suppl. Top. Bot.," ed. ii, p. 76 (1905) : and Spence, "Flora

Orcadensis," p. 66 (1914).

Class II.—Monocotyledons.

Orchis maculata, Linn. [Orchis Fuchsii, Druce {fide

G. C. Druce, 4th August 1920)].
— Pasture at burnside,

30 feet above sea-level, Wideford Burn, Saint Ola, Main-

land, 23rd July 1920 and 16th September 1920, H. H.
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Johnston. Native. Rare. Stem solid. Leaves i^potted

dark purplish-black on upper surface. Perianth iwle

piirple, with dark purple lines on lip ;
two lateral sepals

spreadiwj; upper sepal and two petals conniveut; lip Mt
and 3-lobed, with a large middle lobe, longer than the two

lateral lobes, and straight (not recurved at the apex as in

the subspecies 0. ericetorum, Linton). Orchis maculata,

Linn., is recorded for H. C. Watson's county No. Ill

Orkney in Watson, "Top. Bot.," ed. ii, p. 390 (1883), but

there is no doubt but that this record was based on plants

of the subspecies 0. ericetorum, Linton, which is very

common in Orkney. Since I began to collect botanical

specimens in Orkney in 1874, I have seen many thousands

of plants of O. ERICETORUM, Linton, in several diti'erent

islands, but the only plants of O. maculata, Linn. I have

seen in Orkney are those I found at Wideford Burn on

23rd July 1920. In the opinion of Dr. G. Claridge Druce,

the subspecies O. ericetorum Linton, is the true type

of O. maculata, Linn.,
"
Species Plantarum," 1335, and my

specimens from Wideford Burn belong to another species,

which he has named O. Fuchsii, Druce. In O. ericetorum,

Linton, the middle lobe of the lip is smaller, shorter, and

na.rrower than the two lateral lobes, and recurved at the

apex, whereas in O. Fuchsii, Druce, it is larger and longer

than the two lateral lobes, and the apex is not recurved-

See " Trans. Bot. Soc. Edin.,' vol. xxviii, p. 39 (1920).

Narcissus Pseudo-narcissus, Linn, {fide C. H. Wright).
—

Grassy bank at lochside, 140 feet above sea-level, Loch of

Wasdale, Firth, Mainland, 22nd May 1920, H. H. Johnston.

Not native. Five small clumps of plants only seen by me.

Scilla non-scripta, Hoti'mgg. et Link [=-Scilla nutans,

Sm., and Endymion nutans, Dum.].
— Grassy banks at

seashore, o feet above sea-level, Isgarth, Lady, Sanday,

27th May 1920, H. H. Johnston. Not native. An escape

from the garden of Isgarth House. One small clump of

plants, in flower, seen by me. Perianth blue. Confirms

the record of this species from Orkney in Bennett,
"
Suppl.

Top. Bot," ed. ii, p. 82 (1905). This species is cultivated

in gardens in Orkney, but it is not native, nor has it

become naturalised anywhere in the county, so far as I

am aware.
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Carex teretiuscula, Good. [
= C. diandra, Schranl-]

(fide G. C. Druce and Arthur Bennett).—Swamp, 130 feet

above sea-level, Dee of Durkadale, Birsay, Mainland, 4th

August 1920, H. H. Johnston. Native. Rare. A new-

record for H. C. Watson's county No. Ill Orkney. Mr.

G. W. Scarth, in litt, dated 19th September 1919, informs

me that the last time he visited the Dee of Durkadale he

saw "what looked very like Carex teretiuscula, Good.,"

but the plants were not in fruit, and he did not preserve

specimens of them.

Agrostis vulgaris, With., var. h. pumila (Lightf.) {fide

G. C. Druce).—Pasture, 170 feet above sea-level, Binscarth,

Firth, Mainland, 6th August 1920, H. H. Johnston; and

grassy and heathery pasture, 10 feet above sea-level, Point

of Onston, Stenness, Mainland, 9th August 1920, H. H.

Johnston. Native. Rare at Binscarth and common at

the Point of Onston. Confirms the record of this variety
from Orkney in Neill, "Tour," p. 184 (1806). See "Scot.

Nat.," No. ii, new series, p. 74 (October 1883); "Annals

Scot. Nat. Hist.," No. 64, p. 227 (October 1907); and

Spence, "Flora Orcadensis," pp. xxv and 86 (1914).

Agrostis alba, Linn., var. d. coarctata {Hoffm.) {fide

G. C. Druce and Arthur Bennett).—Short natural pasture
near edge of sea-cliffs, 250 feet above sea-level, Black Crag,

Stromness, Mainland, 7th August 1920, H. H. Johnston.

Native. Common. Confirms Mr. G. W. Scarth's record of

this variety from Orkney in Spence,
" Flora Orcadensis,"

p. 86 (1914).

KOELERIA BRITANNICA, Doillin [
= K. GRACILIS, Pers.,

var. c. BRITANNICA, Domln (K. cristata, Pers. ed. 9) of

"Lond. Cat.," ed. x (1908)] {fide G. C. Druce).—Grassy
banks at lochside, 80 feet above sea-level, Kierfiold, Loch

of Skaill, Sandwick, Mainland, 4th August 1920, H. H.

Johnston; natural shell-sandy pasture at seashore, 10

feet above sea-level, Links of Boardhouse, Birsay, Main-

land, 4th August 1920, H. H. Johnston; and short natural

pasture near edge of sea-cliffs, 240 feet above sea-level,

Black Crag, Stromness, Mainland, 7th August 1920, H. H.

Johnston. Native. Common at all these three stations.

Confirms the record of this subspecies for H. C. Watson's

county No. Ill Orkney, as Koeleria cristata, Pers., in
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"Annals Scot. Nat. Hist.," No. 33, p. 39 (June 1900);
"Journ. Bot.," vol. xxxix, p. 274 (August 1901); and

Bennett,
"
Suppl. Top. Bot.," ed. ii, p. 104 (1905); and

as KoELERiA BRITANNICA, Domin, in
" Annals Scot. Nat.

Hist.," No. 57, p. 32 (January 1906); and ibid., No. 64,

p. 227 (October 1907 ).

Class III.—Cryptogams.

Cystopteris fragills, Bernh., var. b. dentata, HooJc.—
Clefts of sandstone crags on hillside, 460 feet above sea-

level Dwarfie Hamars, Hoy, 5th August 1920, H. H.

Johnston. Native. Rare. Confirms the record of this

variety for H. C. Watson's county No. Ill Orkney in

"Annals Scot. Nat. Hist.," No. 34, p. 105 (April 1900); and

"Journ. Bot./' vol. xxxix, p. 275 (August 1901). I have

also collected specimens of the type of the species

C. FRAGILIS, Bernh., at two different places on the Wart

Hill, Hoy, on 10th July 1877 and 14th June 1920, where

it is native and rare and reaches an altitude of 730 feet

above .sea-level.

Equisetum pratense, Ehrh. {fide C. H. Wright).
—

Damp natural shell-sandy pasture, Links of the Hall of

Sands, Deerness, Mainland, 19th August 1916, H. H.

Johnston. Native. Moderately common. Plants with

sterile stems only. Confirms the record of this species for

H. C. Watson's county No. Ill Orkney in "Annals Scot.

Nat. Hist.," No. 67, p.'^no (July 1908); and Spence, "Flora

Orcadensis," p. 97 (1914).

Chara desmacantha, ./. Groves et Bidloch- Webster {fide

James Groves).
—

Shell-sandy mud at bottom of water, 1 inch

deep, in a loch near the sea, 8 feet above sea-level. Loch of

The Rive, Burness, Sanday, 28th August 1920, H. H.

Johnston. Native. Common. Plants fetid.
" A sterile

form with well-developed bulbils
"
(fide J. Groves). Con-

firms the late Rev. E. S. Marshall's record of this species
from Orkney (Loch of Stenness and Loch of Harray in

Mainland) in
" Journ. Bot.," vol. xxxix, p. 275 (August

1901). See "Annals Scot. Nat. Hist.," No. 64, p. 230

(October 1907); and under the next species, p. 65.

Chara hispida, Linn, (dde Ja,mes Groves).—Shell-sandy
mud at bottom of water, 2 inches deep, in a nearly dried-
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up loch, 10 feet above sea-level, Loch of Langamay, Lsidy,

Sanday, 27th August 1920, H. H. Johnston; and shell-

sandy mud at bottom of water, 8 inches deep, in a loch

near the sea, 8 feet above sea-level. Loch of The Rive,

Burness, Sanday, 28th August 1920, H. H. Johnston, "a

very neat form with the cortical cells of almost equal
diameter

"
(fide J. Groves). Native and common at both

stations, especially at the Loch of Langamay, where nearly
the whole of the bed of the loch was densely covered with

it at the time of my visit. Confii-ms the record of this

species from Orkney (Loch of Airy in Stronsay) in Neill,

"Tour," p. 184 (1906). See "
Journ. Bot.," No. xiii, p. 17

(January 1864); "Scot. Nat.," No. iii, new series, p. 114

(January 1884), where this species is recorded from Brogar
on the authority of the late Dr. A. R. Duguid, but a

specimen collected by me in the Loch of Harray, near the

Bridge of Brogar, Stenness, Mainland, on 24th September
1880, and named " Chara hlspida, Linn." by the late Dr.

J T. I. B. Boswell, has been identilied as C. desmacantha,
J. Groves et Bullock- Webster, by Mr. James Groves

;

" Annals

Scot. Nat. Hist.," No. 34, p. 107 (April 1900); and Spence,
"Flora Orcadensis," p. 98 (1914). Specimens of C. hlspida,

Linn, [fide James Groves), were collected at the Loch of

Langamay (" Longmay marshy loch "), Sanday, on 20th

July 1898, by the late Mr. A. Somerville, and I. have seen

them in the herbarium of Mr. James Groves.

Chara rudis, Leonhardi (fide James Groves).—Shell-

sandy mud at the bottom of water, 2 inches deep, in

a nearlj^ dried-up loch, 10 feet above sea-level. Loch of

Langamay, Lady, Sanday, 27th August 1920, H. H,

Johnston. Native. Plants growing among C. hlspida,

Linn. "
Very characteristic

"
(fide J. Groves). The

secondary cortical cells of the stem are much greater in

diameter than the primary cortical cells. A new record

for H. C. Watson's county No. Ill Orkney.
Chara canescens, Loiseleur (fide James Groves).

—Mud
at bottom of brackish water, 5 feet deep, in a loch at sea-

level, near the noust for boats, Nether Bigging, Loch of

Stenness, Mainland, 14th September 1920, H. H. Johnston.

Native. Common. With reference to my specimens of

this species, Mr, James Groves, in a note dated 18th Nov-
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ember 1920, writes as follows:—"This represents an im-

portant extension of the range of the species in the British

Isles. It is a form with unusually short branchlets. The

fruits, of which very few are developed, are shorter and

broader than in other British forms." On 2nd August

1920, when in companj^ with Dr. G. Claridge Druce, and

.searching for specimens of Chara baltica, Bruzel, for

him, I raked up plants of C. canescens, Linn., and

ToLYPELLA NiDiFiCA, Leo'iUiardi, which Dr. Druce pre-

served ; but, not being aware at the time what they were,

I did not preserve specimens of them myself, and it was

only after Dr. Druce's specimens had been identified by
Mr. James Groves that I knew what their names were,

and that both of them were new records for H. C. Watson's

county No. Ill Orkney, as published by Dr. Druce in

" Bot. Exch. Club Secretary's Report for 1919," Addenda

1920, p. 730 (October 1920).

ToLYPELLA NIDIFICA, Leonharcli (fide James Groves).
—

Mud at bottom of brackish water, 5 feet deep, in a loch

at sea-level, near the noust for boats. Nether Bigging,

Loch of Stenness, Stenness, Mainland, 2nd August 1920,

G. C. Druce; and 14th September 1920, H. H. Johnston.

Native. Common. Plants in fructification. My largest

specimen measures 16 inches (40 cm.) in length. With

reference to my specimens, Mr James Groves, in a note

dated 18th November 1920, writes as follows:—" The first

record of the plant for Britain. I have little doubt that

the ToLYPELLA collected in Orkney by Mr. A. H. Evans,

and recorded as T. glomerata, Leonhardi, belonged to this

species, but the specimens had only small unripe fruit."

Mr. A. H. Evans collected his specimens in the Loch of

Stenness in 1911. A new record for H. C. Watson's county
No. Ill Orkney, published by Dr. G. C. Druce in "Bot.

Exch. Club Secretary's Report for 1919," Addenda 1920,

p. 730 (October 1920).
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Some Moss Records from St. Kilda. By William

Evans, F.R.S.E.

(Read 20th January 1921.)

For reasons one can readily appreciate an island is always
a place of interest to the naturalist, and the more remote
and inaccessible the greater the interest it arouses. Lying
out in the Atlantic, some 40 miles west of Harris, St. Kilda

was bound to attract attention, and the chief features of

its fauna and flora are already known. Much has been

written regarding its wonderful avi-fauna, and in the

cataloguing of the insects and other invertebrates con-

siderable progress has been made. The flora, too, has

been fairly well investigated as regards the flowering

plants and ferns by R. M. Barrington (Journ. of Bot.,

1886, p. 213) and A. H. Gibson (Trans. Bot. Soc. Edin.,

xix, 1891, p. 155). So far as I know, however, the only
mosses specifically recorded are three mentioned by James

Murray in a note on "
Microscopic Life of St. Kilda

"

(Ann. Scot. Nat. Hist., 1905, p. 94), and three others given
in a paper by Dr. C. Gordon Hewitt entitled

" A Contribu-

tion to a Flora of St. Kilda
; being a List of certain

Lichens, Mosses, Hepaticae, and Fresh-Water Algae
"

(ibid.,

1907, p. 289).

In June 1905 the Rev. James Waterston, B.Sc, visited

St. Kilda and brought back a number of mosses which

were submitted to the late Mr. James M'Andrew, a list

of whose determinations was given to me by Mr. Waterston,

and also one or two additional specimens he collected in

1906. While staying at St. Kilda in September 1911

Dr. W. Eagle Clarke procured some samples of moss for

me, and from this material further records were obtained.

From the above sources the following list has been drawn

up, the letters after each species referring to the name of

the collector.

The number of species in the present list is 32, three of

them being additions to the Outer Hebrides (V.C. 110) list

as shown in the 1907 "Census" of British Mosses. There

is a tendency to departure from type in several of the

TEANS. BOT. SOC. EDIN. VOL. XXVIU. 6
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species, and capsules seem to be but rarely produced. Our

information on these and other points is, however, meagre,
and it is to be hoped that a fuller knowledge of the Moss-

flora of St. Kilda and its attendant islands may be forth-

coming before many years are over. My own only attempt
to land on St. Kilda w^as frustrated by a south-easterly

gale which caused a heavy sea to run right into Village

Bay, where the landing-place is.

Sphagnum cynibifolium, Ehrh.—W.

aciUifolium, Ehrh.—W.

Polytrichum iirnigeruin, Linn.—C.

juniperiiuDii, Willd.—W.

commune, Linn.—W.

Cctinpylopui^ Jiexuosus, Brid.—C.

Dicranum scoparium, Hedw.—W., C.

Leucobryum glaucum, Schp.
—W.

Fissidens adiantoides, Hedw.—H, Not in "Census"

forV.C. 110.

Ch-immia apocarpa, Hedw\—M. Not in
" Census

"
for

V.C. 110.

Rhacomitrium aciculare, Brid.—M.

fasciculare, Brid.—W., C.

lanuginosum, Brid.—W., C.

Ulota pJiyllaiitha, Brid.—C.

Breutelia arcuata, Schp.
—C.

Mnium hornuin, Linn.—H., W., C.

Fontinalis antipyretica, Linn.—M., W.

Pterygophyllum lucens, Brid.—H.

Thuidmm tamariscmum, B. & S.—W.

Bracltythecium purwm, Dixon—C.

EurJtynchium praelongum, Hobk.—W., C.

inyositroides, Schp.
—C.

Diyurum, Dixon—W., C.

Plagiothecium undulatum, B. & S.—W., C.

Hypnum stellatum, Schreb.—W.

cupressiforme, Linn.—W.
var. ericetorum, B. & S.—C. Not in

" Census
"
for V.C. 110.

callichroum, Brid.—W. Not in "Census" for

V.C. 110.
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Hypiiuni cuspidatum, Linn.—W.

Sckreberi, Willd.—W.

Hylocomium splendens, B. & S.—W., C.

loreum, B. & S.—W., C.

squarrostim, B. & S.—W., C.

Craigia, a new Genus of Sterculiaceae. By W. W.
Smith, M.A., and W. Edgar Evans, B.Sc. (With
PI. I.)

(Read 17th February 1921.)

Craigia, W. W. Sm. et W. E. Ev. Genus novum
Sterculiacearum. •

Genus inter Sterculiaceas androecii charaeteribus bene
notatum

; petalis nullis, tubo staminali vix evoluto vel ad
circulum nigrum reducto (unde oriuntur stipites quinque
sepalis alterni qui stamina vu]go quatuor atque processus
duos (? staminodia) lanceolatos, unum posteriorem alterum

anteriorem, stamina includentes gerunt) ab affinibus recog-
noscitur. Ad Buettnerieas vel ad Lasiopetaleas speetat sed

sectione nova dignum esse videtur.

Arbor vel frutex, pube stellata pilis simplicibus mixta.

Folia alterna indivisa penninervia. Inflorescentia axillaris

cymoso-paniculata. Flores hermaphroditi. Calycis seg-

menta 5 libera valvata. Petala nulla. Stamina anomala

ut supra indicata. Antherae biloculares loculis parallelis.

Ovarium liberum 5-loculare. Styli 5 a basi liberi. Ovula

multa fere horizontalia semi-anatropa. Fructus deest.

Genus monotypicum in provincia Yunnan crescens.

Craigia yunnanensis, W. W. Sm. et W. E. Ev. Sp. no v.

Arbor parva 6-10-5 m. alta. Hamuli crassi primo dense

ferrugineo-stellato-tomentosi, tandem glabrescentes lenti-

cellis subcircularibus albidis bene conspersi. Folia petiolo

3 5-5 cm. longo tomentoso munita; lamina vulgo 12-15 cm.

longa, 8-11 cm. lata, ovata, apice breviter acutata, basi

paulo cordata vel subtruncata, margine denticulis crebris

subregulariter praedita, in sicco papyracea tactu aspera,
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supra in maturitate ad costam nervosque dense stellato-

tomentosa ceteroquin sparsim, infra pilis stellatis siib-

ferrugineis vel fulvidis ubique densiusenle indnta : nervi

vulgo 7-8 paria utrinque paulo eniinentes. Intlorescentiae

4-6 cm. longae foliis multo breviores cymoso-paniculatae

20-40-florae ; pedunculi primarii breves cum pedicellis

circ. 5 mm. longis dense fulvo-stellato-tomentosi. Sepala

5 libera valvata circ. 7 mm. longa, ovato-lanceolata, sub-

acuta, textura firma, extra et ad marginem intus fulvo-

tomentosa : pars media faciei interioris lanceolata indumento

tenuiore sio-nata. Petala desunt. Tubus staminalis ad

circulum nigrum reductus a quo procedunt stipites quinque

nigri circ. 1 mm. longi quorum ad apices stamina vulgo

quatuor inserta antheris bilocularibus vix 1 mm. longis

longitudinaliter dehiscentibus filamenta glabra subaequan-
tibus

;
sub insertione staminum processus duo (staminodia ^),

unus anterior, alter posterior, circ. 4 mm. longi, lanceolati,

submembranacei, appressi atque stamina omnino includ-

entes. Ovarium ovoideum circ. 3 mm. longum dense fulvo-

tomentosum 5-loculare ovulis multis angulo interiori affixis

anatropis ; styli 5 liberi circ. 1 mm longi.
" We.st China: — Mekong - Salween divide, Yunnan, in

mixed thickets in side valleys. Lat. 26" 10' X. Alt.

8000 ft. Shrub of 20 35 ft. Flowers deep creamy yellow.

July 1919." G. Forrest. Xo. 18,409.
" Shweli valley, Yunnan, in forests. Lat. 25" N. Alt.

5000 ft. Tree of 30-50 ft. Perianth thick and fleshy,

exterior dull pale brown with a short pubescence, interior

dull lake
;
anthers golden-\-ellow, in fours enclosed in pairs

of small leafy bracts which are deep brown
; ovary green.

July 1912." G. Forrest. Xos. 8841, 8253.

In foliage and inflorescence Craig ia recalls certain species

of Sterculia. The androecium is characteristic. The

staminal ring is not developed but is represented by a

black circular band from which arise five short .stalks

bearing two lanceolate petal-like structures, probably

staminodes, appressed" to one another and each pair closel}^

enveloping a group of four stamens.

The generic name is in honour of William Ci'aig, M.D.,

F.R.C.S.Ed., F.R.S.E., Honorary Secretary of the Botanical

Society from 1900-1912; President of that Society for
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1887-1889 ;
at one time lecturer on Materia Medica in the

Royal College of Surgeons ;
a member of the Scottish

Alpine Botanical Cluli ; and an enthusiastic student of the

flora of Scotland.

EXPLANATION OF PLATE I.

1. Inflorescence, x^.

2. Underside of leaf, x 2.

3. Hair on underside of leaf, highly magnified.
4. Longitudinal section of flower bud.

5. Ovary, x 3.

6. Cross-section of ovary, x 4.

7. A staminal stipe opened up, x 3.

8. Stamen.

Pyrola rotundifolia, Linn., in Caithness, with Notes
ON the Genus. By Arthur Bennett, A.L.S.

(Read 10th December 1920.)

In June 1920 Mr. Bain sent me a specimen of a Pyrola^

remarking that it seemed difterent from the P. media of

the Wick river banks. It was in poor condition, but I at

once thought it rotundifolia, writing Mr. Bain so with

a query. In a week he sent me 6 specimens, and 6 of

media, all in splendid order. There was now no doubt it

was not media, but the colour of the flowers—greenish-white
wnth green veins—suggested P. chloranfJia, though the calyx
segments and anther cells denied this. All other roturidi-

folia I had gathered (and that many) were white-flowered,

and all the books say white. Colonel Johnston w^rites me
that the Orkney plant has white flowers. On referring to the

Scandinavian Floras one finds a, vauw cJdoraathoides, l!sovv\m

(Fl. Kareliae Onegensis, ex Faun. Flor. Fenn. Notiser, xiii,

1871-4, p. 160) and a f. chloranthiffora, Noto in herb, = var.

'pumila,A. Bl. (Norges Flora, 1906, p. 550) (not of Hornem.,
which is P. grandifiora, Radius, and has smaller leaves,

and a greenish flower, etc.). The forma occurs in Russian

Lapland (Lapponia ponojensis), c. 67"" N. lat., and in the

province Kuusamo, and also at Seida ad Tenojoki in

E. Finmark, Norway, the type being found in the whole of
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Finland except one extreme northern province (Lappouia

niurniarica). The Caithness specimens agree with the

Norwegian f. chloranthiflora, and Hjelt (Flora Fennica,

V, 1919, p. 345) says that perhaps his var. cJdorantlioides

may be the Norwegian £., or it may be a local form.

It grows in Caithness, 7 miles west of Wick, on the banks

of the Strath Burn, a tributary of the Wick river, between

Strath and Scorriclett. At this point the vegetation is

luxuriant. Dr. Crampton, in his Vegetation of Caithness

(1911, p. 95), giving a list of 49 representative species,

includes among them Erica einerea, Vaccinium Myrtillus,
Salix repens, and Luzula sylvatica. The banks of the

river rise to 20-30 feet on either side, and are com-

posed of Calcareous Flagstones and Shelly Boulder Clay

(Crampton, I.e.). P. media grows near, as Mr. W. Sutherland

sent me specimens some 3^ears ago from Scorriclett. We
know that rotuvdifolia occurs in the Orkneys, but media

is recorded from Shetland. Mr. Sherrin, the Curator of

the South London Botanical Institute writes me :

" There is

no Pyrola in the late Mr. Beeby's collection of Shetland

plants." Edmonston at first recorded rotundifolia from

Shetland, but in his Flora altered it to media, and in the

second edition of the Flora (1903), p. 74, it still stands as ?)ierfm-

All the Caithness media had the flowers with a decidedly

rosy tint. I have seen no other British specimens of

rotund ifolia like the Caithness ones. Those from Suther-

land (Marshall sp.) and Aberdeen (Trail sp. ) are quite

typical. Here it will be well to correct an error of mine, i.e.

rotundifolia as growing close to the Caithness border near

the Ord (Ann. Scot. Nat. Hist., 1904, p. 232) : the specimen
is P. media I There is another fact with regard to the

Caithness examples ;
the first specimen was gathered on

the 2nd of June, the others on the 17th. On 2nd June, in

Norfolk, the head of flowers was only short, with the bracts

projecting and no sign of a flower. Dickie, in his Guide to

Aberdeen, Banfl', and Kincardine (1860), gives "July and

August.
'

In Iceland in flower on 1st July. Syme (Eng.

Botany, ed. 3) says
"
late summer and autumn." On

16th Auo-ust 1912, it was still in flower at the Grande Mare.

Guernsey. Its habitat is given in our Floras as
" Woods

and bushy reedy places,"
"
Damp bushy places and reedy
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marshes." In Ireland,
" Wet bogs." In the United States

the Floras all give
"
Dry woods," and the marsh and bog

plant is P. idigiiiosa, Torrey. Yet their summer is far

hotter than ours.

P. rotundifolla, Linn., var. arenaria, Koch.

In the Hookerian herbarium at Kew ther^is a sheet of

8 specimens named "var. hracteata Hook. & Arn. 1850"

(Brit. FL, ed. 6, 1850, p. 276). They are slender specimens
with about 4 flowers on each, and with 7 to 13 bracts on

the stem, and the leaves about half the size of the usual

Lancashire specimens, probably gathered in a season when
the " slacks

"
were drier than usual. In Linnaea, xxviii

(1856), Dr. Alefeld has a long paper on the genus, splitting

it up into genera, naming this variety "llielaia intermedia."

The synonymy of arenaria is rather extensive :
—

var. arenaria, Koch, in Syn. Fl. Germ, et Helv., ed. i

(1837), p. 478. .

P. niariti'ma, Kenyon in Phyt., ii (1847), p. 727.

P, serotina, Melicocq in Ann. Pas-de-Calais (1848-9),

p. 223.

var. serotina, Melicocq in Bull. Soc. Bot. Fr., i (1854),

p. 162.

var. squamosa, Hook, in herb, ex Alefeld.

P. arenaria, Dum. Bouq. litt. Beige (1869), p. 41.

/. serotina, Junge, in Verh. Naturw. Ver. Hamburg, xvii

(1909), p. 34.

/. pyramidalis, H. Andres, in Mitt. Bay. Bot. Ges., ii

(1911), p. 339.

In the Phytologist (1853), p. 1119, Professor D. Oliver

gives a translation of a paper by Planchon from the Ann.

des Sciences on the above, and mentions that "
Sir W. J.

Hooker received from some correspondent a Pyrola gathered
on the Yorkshire coast, and since found on the shores of

Lancashire by Kenyon." On this Mr. J. G. Baker remarked

in litt. :

" P. rotuoidifolia grows in Castle Eden Dene, which

Sir W. J. Hooker erroneously supposed to be in Yorkshire

—but it is in Durham." The Castle Eden plant has the

lower bracts large, etc., like the Southfleet plant. I have

n.ot seen any specimen from the adjacent station
" on the

coast near Hordean Hill," and wish someone would look it
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up again. This seems to be the plant that Babington refers

to (Journal of Life, 1897, p. 298), in a letter to Professor

J. H. Balfour as received by him in 1846, gathered by ]3rand

(1807-1869), as he writes: "You have sent me a puzzle
•

is it indeed from Yorkshire ?
"

Babington referred it to

Kenyon's mayntima.

Alefeld says his plant is described from 2 specimens of

Karelin and Kiriloft' (Enum. pi. Soong., No. 539, 1841),
2 of V. alhhjiora in herb. Hooker, 8 from Scotland in

herb. Hooker (evidently an error for the Lancashire sheet),

and 3 from Vallais. Nyman separates arenaria from

maritima, giving
" Scotland

"
for the first, evidently from

Alefeld, and "
Angl., Belg." for the latter. But I do not

think there is any real difference between the specimens
from the Isles of Borkum and Nordeney and the Lanca-

shire ones. And Duraortier (Bou(j. litt. Belg., 1869, p. 41)
identifies the Belgian plant with Koch's arenaria. The
earliest Lytham specimens I know of are- in the York.

Phil. Soc. Herbarium,
"
S. Hailstone, 1800."

P. media, Swartz.

This occurs in Caithness. On the Wick river at intervals I

Reisgill Burn, Thurso river above Giese. Lybster Burn !

Side of Ben-a-chielt, c. 942 feet ! Scorriclett !

Li his Prod. Fl. Brit., part 8 (1911), p. 471, Dr.

Williams says,
" from Wyre Forest, Worcestershire, north-

ward to the Shetland Isles." But its southern limit is

Sussex, whence I have specimens gathered by my late friend

Mr. Beeby.
This seems to vary little.

P. minor, Linn., var. arenaria, Lant.-Beuinga, Beit.

Keun. Fl. Ost-frieslands'(1849), p. 40.

Ardeer Sandhills, Ayr. Mr. J. Smith sp.
" The spot is now threatened by the extension of a

dynamite factory." Williams, Prod. Fl. Brit. (1911), p. 472.

P. secunda, Linn.
"
var. dispersifiura racemo floribus dispersis vel subdis-

persis (non secundus), quae varietas primo sat insignis

videtur, sed transitus non desunt." Norman, Loco. Nat.

spec, in Arct. Norweg. (1804), p. 26.



1920-21.] BOTANICAL SOCIETY OF EDINBURGH 75

Although all floras say of the type
" raceme secund," this

var. can hardly be more than a form. I have seen no
British specimens that answer to this.

I believe that the species of this genus are semi-parasitic,
see Vuyck, Die Plant, der Dunien (1898), p. 189, and
MacMillan, Minnesota Plant Life (1899), p. 89.

The following additions to the distribution have accrued
since Supp. to Top. Botany :

—
P. rotundifolia.
80. Roxburgh, Sec. Rep. Bot. E. Club, 273, 1916.*

P. media.

40. Salop; Phillips, 1899. 102. Ebudes south, Somerville.

P. minor.

81. Berwick; Ann. Scot. Nat. Hist., 99, 1907. 101.

Cantire; ibid., 172, 1906.

P. secunda.

41. Glamorgan; Carr. sp. 42. Brecon; Knight sp. 69.

Westmoreland; Baker in N. Yorkshire. 80. Roxburgh;
Edinb. herb., 1837. 83. Edinburgh; ibid., Parnell. 85.

Fife; W. Arnot, 1839, Herb. Edinb. 102. Ebudes south,

Somerville !

In the Supp. to Top. Botany 57,
" 112. Shetland" under

P. rotundifolia is an error, the reference there, is to Orkney.
It is possible that some day P. chlorantha, Swartz, may

be found in Scotland : it has broad, short calyx segments
and anther pores like P. uniflora. Its European distribution

is not against its occurrence with us.

Vaccinium Myrtillus, Linn., var. pygmaeus, Osten-

FELD, F. MICROPHYLLA, LaNGE, IN LITT. TO BeEBY.

By Arthur Bennett, A.L.S.

(Read 10th December 19'20.)

This very small forma was gathered by the late Mr.

A. Somerville on Ben Bharrain (2345 feet alt.). Isle of

Arran, 8th August 1904. It was recorded from Saxa Vord

* See also Trail in Trans. Bot. Soc. Edin., xxii (1903), p. 296.

TRANS. BOT. SOC. EDIN. VOL. XXVni. 7
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Hill, Unst, Shetland, by the late Mr. Beeby, in the Scottish

Naturalist, new series, iii (1887), p. 27. It is onl}^ 250 cm.

high, with leaves 5 mm. x 3 mm. As Mr. Beeby notes, it

quite simulates the growth and aspect of Salix herbacea,

Linn. Even on Glywdr-Fawr, Snowdon, at 3270 feet,

V. Myrtillus is 14 cm. high, and on Glj'wdr-Fach at 3250

feet it is 15 cm. high ;
both gathered by the late Mr. C. B.

Clarke ! In the Faroes it occurs amongst moss on the

highest plateaus of the low hills (Ostenfeld in Botany of

the Faroes (1901), p. 57, and fig. 23a ;
Bot. Tidssk., xx (1896),

p. 150, and fig. 2a). Mr. Beeby gathered an analogous
form of V. uliginosuvi on Saxa Vord Hill with leaves

7 mm. X 4 mm., that differs much from an Orkney one

(Birsay, J. Spence sp.), which has leaves 13 mm. x 12 mm.

(f. rotundata), the typical Orkney plant having them

17 mm. X 8 mm.



TRANSACTIONS AND PROCEEDINGS

OP THE

BOTANICAL SOCIETY OF EDINBURGH.

VOLUME XXVIII.

Part III.

Session 1921-22.

EDINBURGH:
PRINTED FOR THE BOTANICAL SOCIETY BY

NEILL & CO., LIMITED.

And to he obtained from the Secretary of the Society, at the Royal Botanic Garden.

1922.



CONTENTS.

PAGE

Proceedings of the Botanical Society of Edinburgh .... xix

Presidential Address— Agricultural Botany in the Past Fifty Years.

By W. G. Smith, B.Sc, Ph.D 77

'Note on a, Seedling of Cytisus Adami. By T. Bennet Clark, C.A. . 84

Salicornia dolkhostachya, Moss, in Scotland. By E. J. Salisbury,

D.Sc, F.L.S 87

Notes on Pinguitnla. By Arthur Bennett, A.L.S 87

Formania, a new Genus of the Compositae from Yunnan. By Pro-

fessor Wright Smith, M.A., and Professor James Small, D.Sc.

(Plate II) 91

Parasenecio, a new Genus of the Compositae from China. By Pro-

fessor Wright Smith, M.A., and Professor James Small, D.Sc.

(Plate III) 93

Akhemillaco7ijuncta,Ba.h., in Dumfriesshire. By G. F. Scott Elliot,

M.A.,B.Sc 97

Additions to the Flora of Orkney, as recorded in Watson's "Topo-

graphical Botany," Second Edition (1883). By Col, H. H.

Johnston, C.B., C.B.E., D.Sc, F.R.S.E., F.L.S. ... 98

Note on Juvenile Characters in Root and Stem Cuttings of ^crtn^Aws

montanus. By L. B. Stewart 117

Obituary Notice: William Carruthers, 1830-1922 .... 118

Notes on Chinese Lilies. By Professor William Wright Smith, M.A,

(Plates IV-VII) 122



TRANSACTIONS

OF THE

BOTANICAL SOCIETY OF EDINBURGH.

SESSION LXXXVI

Presidential Address—Agricultural Botany in the
Past Fifty Years. By W. G. Smith, B.Sc, Ph D.

(Read 20tli October 1921.)

A presidential address is an opportunity to look around
and survey some branch of knowledge. From time to

time this has been done by predecessors in this chair. It

is like looking over a countryside from a high view-point—one can observe the lie of the land, neglecting minor

details. To deal with the whole field of botany is too

large a task, hence I propose to limit mj^self to things that

in my opinion have helped to establish what is called

agricultural botany. A further limitation to a fift^^-year

period, back to about 1870, seems justifiable, as it avoids

groping through a somewhat scanty period of literature

that marks the evolution of order out of chaos. About

fifty years ago an agricultural botanist was defined as

someone who knew a little of agriculture, and less of

botany. That does not hold good now, for many of the

more recent problems concerned with soil science, plant

nutrition, heredity, and pathology require a thorough

knowledge of the latest researches in botany, and a good
deal of cross-reference to chemistry, zoology, and bacterio-

logy, even to higher mathematics in calculations referring
to heredity and the probable error in field experiments.

Grojp Plants—No new cereals have been introduced
TRANS. BOX. SOC. EDIN. VOL. XXVIH. 8
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since 1870. Wheat, barley, and oats still occupy the corn-

fields, increasing or decreasing according to demand and

price. The tendency has been for grassland to replace

cornland, and the increase of corn fostered during the

years of war is already disappearing. Rye, the important

crop of middle Europe, has made some progress in certain

districts. There have been great changes in the varieties of

cereals, so that very few of those widely grown in 1870

are on the market now. To introduce an old variety under

a new name is not unknown, but as regards cereals there

has been a real change into new types w^ith a higher pro-
duction or otherwise better for the farmer. The search

for new^ varieties was never more active than at present.

The potato was an established crop-plant fifty years ago.

Gerard described it about 1596, and predicted a great

future, but in 1700 it was still a despised plant
"

fit to be

grown in the worst part of the garden
"

(Evelyn). After

1750 the cultivation of potatoes rapidly increased, and

by 1850 Lawson had described and prepared models of

numerous varieties.^ From 1845 to 1875 growers were

much discouraged by the ravages of potato blight, but the

past fifty years have seen considerable progress in means

for checking that disease. Since 1870 the names of

potatoes have changed again and again, old varieties have

been replaced by new, and the present time is a period of

speculative activity when new varieties appear every year,

claimino- to be immune from " wart
"
disease. In this con-

nection it is noteworthy how the departments of agriculture

have quickly tackled this serious disease, so that its ravages
have never reached the disastrous "

blight years
"
about

1870. Flax and sugar-beet are crops that can be grown
in Scotland, and their neglect as crop-plants may look like

indifference. It is, however, mainly a problem of supply
and demand. Both crops entail much labour for the

grower, and the produce requires to be manufactured.

The factoiy depends on the grower, and the grower on the

factory ; and if the latter cannot repay the farmer, then he

cannot grow the crops.

The past fifty years have brought a great change in the

1 A collection of Lawson's models is now in the Edinburgh and East
of Scotland College of Agriculture.
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laying down of grassland. An early method was to grow
corn till the land was foul, then it was left to become a

grassland of some sort. Another method was to sow the

sweepings of the hay-loft. Later came the practice of

sowing rye grass and clover seeds, and this w^as almost

universal fifty years ago. About 1870 " natural grasses"
were much discussed, but it was only the pioneer who
ventured to use them. Now every farmer knows some-

thing of cocksfoot, timothy, and other grasses, and many
are experimenting actively to obtain the most productive

grassland for their farms. In recent years great results

have been obtained by using
" wild

"
white clover, and

there are indications that the red clover seed now in use

will be replaced by better strains of
" wild

"
red clover.

Nutrition of Plants.—During the seventeenth century
Van Helmont, Priestley, and others founded this branch of

botany, but even in the early part of last century there

was^no clear view how a plant obtained its food supplies.

About 1840 the forceful Liebig and his pupils established

the " mineral
"

theory of plant nutrition, and this was

eagerly adopted by agricultural science, so that nitrogen,

phosphates, potash, and calcium became part of the

ordinary talk of the market-place. A result of this period
was a worship of the chemical analysis and a serious

neglect of the living plant. There is still a remnant of

this sentiment, but one of the greatest advances of the

past fifty years has been the recognition that the living

plant is not understood when it has received a name. Our

period has seen a marked extension in the accommodation

for botanical teaching and study in almost every univer-

sity, including the Scottish ones. Much of this develop-

ment has been in the direction of plant physiology. The

publication of Sach's lectures in 1865 brought order out of

chaos, and the textbook "
Physiology of Plants," by Vines

in 1886, first revealed to English readers this important
new domain of botany. There can be no doubt that experi-

mental physiology has been of great importance in the

successful growing of crop plants.

Soil Biology.
—Another great development is the re-

cognition that not only is there life in the plant, but there

is life in the soil. About 1870 Pasteur suggested that the
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formation of nitrates and ammonia from farmyard manure

is not a simple chemical process, as Liebig taught, but

that it is due to bacterial action. The chain of evidence

has been forged link by link, so that now we recognise

that the soil contains innumerable minute organisms

(bacteria, etc.) all actively changing the soil, either im-

proving its fertility or diminishing it. The soil is like the

plate of nutrient jelly of the bacteriologist, the important

part is the food for the living organisms. The mineral

particles, sand and clay, are mainly a skeleton to carry the

jelly or colloid, and to control the supply of air and water.

The word colloid was first used by Graham in 1S(J1 in his

studies of liquid diffusion. Colloids have great powers of

absorption, hence excess of colloid, as in a peaty soil, leads

to a poor crop {e.g. heather), whereas the proper colloidal

state assists fertility. The utility of soil micro-organisms
was demonstrated in one direction by the experimental
work on the root-nodules of Leguminosae, chiefly that of

Hellriegel and Willfarth described in 1885. Another

step was the recognition of nitrification, the formation of

nitrates by soil bacteria. This was first suggested by
Warington at Rothamsted in 1879, and since then his

views have been confirmed that the nitrogen of orcranic

matter is made available for green plants by the activity

of soil micro-organisms. The pioneer work on mj'corhiza

(fungus-roots) on trees by Muller in Denmark, about 1878,

opened another aspect of plant nutrition. This has been

extended, so that now a number of species are known to

suj)plement their food supply with the assistance of fungi
in the soil.

Apart from symbiotic organisms, there is evidence that

the plant bears a relationship to the soil that cannot be

expressed in terms of abundant or deficient nitrogen,

phosphate, etc. When plants are grown under close

observation, great diflferences are known to exist ; one soil

is fertile, another is infertile. This problem has not yet
been solved, and it is too early to say yet which of the

methods now being tested, if any, will form the test of

soil-fertility.

Plant Breeding.
—Rather more than fifty years ago

Darwin's "
Origin of Species

"
brought together numerous
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records and opened the way for an important development.
Plant breeding of crop-plants was carried on by Vilmorin

about 1850, and later by others like Garton; but in these

commercial enterprises it was not to be expected that the

actual methods would be adequately disclosed. About
1870 Denmark became the leader in State organisation of

agricultural research, and the example has been followed

by other countries. Sweden in 1886 established a seed

association in connection with the plant-breeding work at

the experimental farm at Svalof, and at the present time

two of the more productive oats in Scotland—Victory
and Crown—are varieties obtained at Svalof within the

present century. Plant breeding in Ireland during the

same twenty years has entirely changed the varieties of

barley grown there. Similar work by State departments
in Canada and the United States has greatly increased the

yield and value of wheat and oats in North America.

Two chief methods are used in plant breeding: selec-

tion or the search for new varieties as variations or

mutations from existing races
; hybridisation to combine

the characters of parents, followed by selection of the more
useful progeny. Neither of the methods is new. Pliny

(23-79 A.D.) describes cabbage, tall and dwarf kale, kale-

sprouts, and kohl-rabi, all varieties obtained by con-

tinuous selection from the wild cabbage. In 1597 Gerard

illustrated red and white cabbages, brussels sprouts, and

cauliflower, in all fifteen varieties. Numerous varieties of

farm and garden crops were described by Lawson of Edin-

burgh in 1850, mostly the produce of selection. Now
plant improvement by selection can be carried out more

rapidly and with fewer mistakes. Hybridisation has,

however, made very distinct progress in the last twenty

years. Kohlreuter (1760-1766) established the import-
ance of insects and wind as agents in cross-pollination.

Thomas Andrew Knight in 1779 published his results in

crossing peas and various fruit trees. Other landmarks

are Gaertner's book in 1849 and Naudin's Essays in 1862.

Charles Darwin, in gathering material for his
"
Origin of

Species" (1858) brouglit together much information on

plant breeding by hybridisation and by selection. About

1860 it is evident that much was known, but the knowledge
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was vague and the principles were little understood. The

whole subject assumed new interest after Gregor Mendel's

experimental work. Mendel (1822-1884) made experi-

ments, mainly on peas, and published his results in 1865,

but the paper was overlooked till 1900, when translations

appeared in several countries. Numerous investigators

made new experiments, and the past twenty years will

always stand out as a historical period in hybridisation.

It is too optimistic to assume that Mendel's Laws have

solved all the difficulties, but it is safe to sa}^ that they
mark a great stride. As a result, it is possible to raise

new varieties of crop-plants within a few years. If one

variety has high yielding powers and another variety has,

say, hardiness, these can be combined by methods which

are now fairly well understood. Thus the leading barley
in the Lothians,

"
Plumage Archer," is a cross made in

1905. Biffen's crossings of wheat since 1900 have yielded
v^arieties with superior baking qualities, and others that

are resistant to wheat rust.

Pathology.
—The study of disease in plants has made

great progress. Previous to 1870 much had been done in

identifying fungi, insects, and other parasites on plants,

but far more attention was given to the fungus or other

organism than to the plant affected. In the early nine-

teenth century Link was doubtful whether the spores of

fungi could germinate. Persoon in 1818, while admitting
that some fungi arose from spores, resorted to spontaneous

generation to explain the origin of others. The real

awakening came from France, when the brothers Tulasne,

between 1850 and 1865, worked out the life-historj^ of

rusts and smuts, of ergot, and the sexual organs of

Peronospora. The newer school of plant pathologists owe
much to De Bary and Brefeld and their pupils, so that the

present era of accurate laboratory methods, pure cultures,

and inoculation had their origin since 1870. It was not,

however, till about twenty years ago that our universities

extended facilities for teaching and research in plant

pathology, and the stimulus came mainly from the agri-

cultural schools. The recojjfnition of the value of colonial

crop-plants has given great opportunities to many of our

home-trained mycologists, so that within recent years a
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huge literature has been created on the diseases of rubber,

tea, coffee, sugar-cane, cotton, etc.

The treatment of plant diseases may be described as a
collection of scraps of experience, up till the early part of

the nineteenth century. Sulphur as a fungicide for peach
mildew was known in ] 821, and the combination of lime
and sulphur used in 1851 was the beginning of the lime-

sulphur fungicide so much in use now. The use of copper

sulphate against fungi may have been known earlier, but
it was Millardet of Bordeaux who, about 1885, realised the

merits of a combination of copper and lime in the well-

known "Bordeaux mixture." Formalin does not appear
in books as a fungicide till after 1896.

Our knowledge of plant hygiene or how to keep plants

healthy is still mainly empirical. A promising beginning
has been made with " immune varieties." The results

obtained in France, about 1890, through using vines of

American origin, by grafting or by hybridisation, attracted

attention. Eriksson in Sweden, MacAlpine and others in

Australia, and BifFen at Cambridge have attained good
results with varieties of wheat immune to rust. In more
recent times the success of varieties of potatoes immune
to wart disease has saved this country millions sterling.

The discovery of immune varieties is an important branch

of plant breeding which, combined with modern methods

of mycology, render it probable that the future will combat

plant disease by preventing it.

This brief survey may suffice to emphasise that the

progress of applied botany depends on the utilisation of

the latest researches of botany as a whole. Conversel}^,

that the stimulus to further investigation in botany may
come from the problems incidental to agriculture, forestry,

and horticulture. Taxonomy or systematic botany has

raised men skilled in detecting the differences in varieties

so essential in plant breeding. Plant physiology with its

laboratory equipment has placed the understanding of

plant nutrition and plant response on a firm basis. Ecology,

in its endeavours to ascertain the relation of plant to soil

and climate by a study of the native plants, has led to a

better concept of the utilisation of land for economic

purposes. Mycology is saving millions sterling of crops
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that might have been destroyed by fungus pests. The

linkage of so-called
"
practice and theory

"
should be self-

evident, if there ever was any doubt about it. The past

fifty years have seen ever-increasing specialisation in the

various branches of botany, almost a separation of the

schools. Yet the same period has seen the evolution of

agricultural botany and other collateral branches of the

parent botany, where the purpose is to join together link

by link the facts bearing on the problems peculiar to the

economic need.

Note on a Seedling of Cytisus Adami.

By T. Bennet Clark, C.A.

(Read 17th November 1921.)

I should explain that I have come to submit this note

on a seedling of Cytisus Adami as the outcome of my
having attended, at the recent Edinburgh meeting of the

British Association, an interesting lecture by Professor

Weiss upon
" Graft Hybrids," a subject which has for a

long time interested botanical students, and as to which I

believe there is still a great deal to be discovered.

The pink-flowered Laburnum, C. Adami, is a graft

hybrid, and propagation is secured by grafting the hybrid
on Laburnum stock — the common yellow

- flowered

Laburnum or one of its varieties,—and in this way
nurserymen maintain their supply of the shrub.

I might perhaps refer to the history of C. Adami. In

1825 a gardener called Adam, who was interested in

grafting and budding, had budded on a yellow Laburnum

a shield or bud of the well-known Cytisus purpureus, a

low-growing and rather spreading shrub with purple
flowers in the axils of the leaves of the young wood—the

plant being rather a subject for the rock garden than for

the shrubbery. I have been told that it had been the

custom to graft or to bud this plant on a Laburnum stem

as a standard, and the C. purpureus grew and flowered at

the top much like a Standard Rose. But this particular

bud of Mr. Adam's "did not take," as a gardener would
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say, and on the Laburnum stem near where the bud had
failed there appeared a strong shoot which bore narrow
leaves distinctly different from the leaves of the Laburnum
stock and resembling the smaller and narrower leaves of

C. pitrpiireus. This shoot was allowed to grow, and eventu-

ally it bore flowers in racemes of a dull pink colour. Grafts

from this strange developmentweremade on other Laburnum
stocks, and these as thej^ developed preserved the habit and
flowers of the original

" Graft Hybrid."
Not uncommonly some of the branches of this graft

hybrid revert to the original forms from which the hybrid
is supposed to be derived, and so there comes about the

curious development of the same tree bearing three kinds

of flowers and foliage. This peculiaritj^ had developed on

Mr. Adam's original budded tree, a development which is

maintained in most of the trees raised from G. Adami by

grafting.

Some fifteen or twenty years ago, when I was planting
a few flowering shrubs I included among them the pink
Laburnum, C. Adaoni. It was then all pink flowered, but

a few years later it showed the yellow- flowered branches,

the original Laburnum of the stock breaking out, and it

has now broken out very largely in spite of much pruning.

Only in the last year or two are there small pieces of the

purple Cytisus appearing on my tree, but not to any extent.

This is all preliminary, and I come back to Professor

Weiss's most interesting lecture. When dealing with C.

Adami he explained, what I had already found out, that

the pink racemes are almost invariably barren, none of the

seed pods filling up. He further explained that when the

seed of the yellow-flowered portions are planted the result-

ing trees are always just the yellow Laburnum, and in fact

all seedlings from C. Adami that have so far been recorded

are of the pure yellow type.

Having failed to find any seed of the pink flowers,

which I frequently looked for, I thought I would try to

see what was produced from a handful of well-filled pods
from the yellow portion of my G. Adami. I think about

forty seeds were sown, and I was rather pleased to find

that one of the seedlings had the smaller and narrower and

the somewhat darker leaves of the pink-flow^ered part of
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the parent. After keeping this seedling tree for some years
under observation, I found, to my regret at the time, that

it produced rather short yellow-flowered racemes, and not

the pink ones as I had hoped. But I was much interested

to note that as the tree grew it always preserved the peculi-

arity of these narrow leaves, and, to a very large extent,

the habit of the pink parent, or rather of the pink-flowered

part of the parent. I then relegated the tree to the border

of a planting at Newmills. I had kept about a dozen of

the other seedlings to see if anything should happen among
them, but they are all ordinar}^ Laburnums.

When I heard Professor Weiss's record of information

as to the result of sowing seed such as I had sown, I inter-

viewed him after his lecture and told him all about my
tree. Later I provided him with specimens, and of what

he has called
"
this very remarkable plant

"
he intends to

make a careful examination. He also writes,
"
I must say

I have not seen any more interesting specimen in connec-

tion with C. Adami than the seedling with the foliage of

the purple h3^brid."

I have now made a careful examination of my seedling

tree to see if the flowers had set, and, as it was rather late

in the season, I found only one seed pod containing three

apparently fully matured and healthy seeds. I shall see

what these may produce in due course. I cannot under-

take to give any opinion as to why one of the forty seeds

should have produced this tree of very distinct habit and

foliage from all the other seedlings of the same gathering—a habit distinct from Laburnums generally, which it has

shown and kept from the time it started. Further, I may
say that although my seedling tree has not yet produced

any pink racemes, I am not without hope that it may do

so. At all events I am assured that my tree is a
" new

departure," and for that reason I have thought it was of

sufficient interest to submit this note to the Society.
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Salicornia dolichostachya, Moss, in Scotland.

By E. J. Salisbury, D.Sc, F.L.S.

(Read 17th November 1921.)

Up to the present no record of Salicornia dolichostachya.
Moss, has been made for Scotland, although the species
occurs in Denmark. When visiting the salt marsh near

Gullane, however, with Section K of the British Associa-

tion (September 1921) this species was found by the writer

growing in its normal habitat, namely, near the seaward
limit of the salt marsh. In the higher parts Salicornia
herbacea occurred in some quantity, both the forma
stricta and the forma patida being present, though the first

named was by far the more abundant.

The plants of Salicornia dolichostachya were quite

typical, exhibiting the long, blunt, tapering spikes in which
the lateral flowers are almost or completely separated by
the central one. In one specimen a very rare and interest-

ing abnormality occurred, the partial dichasium consisting
of four in place of three flowers. The supernumerary
flower was central in position, so that two superposed
flowers completely separated the lateral ones. In several

specimens the accessory spikes, which are so characteristic

of this species, were present. They arise from below and
at the base of the sterile segments of the main lateral

spikes.

As might be expected from the presence of both S.

herbacea and S. dolichostachya, a few intermediates occurred,

which probably represented hybrid offspring, and in which

the central flower did not separate the lateral ones.

Notes on Pinguicula. By Arthur Bennett, A.L.S.

(Read 17tli November 1921.)

Pinguicula alpina, L.

In the Secretary's Report of the Bot. Soc. and Exc. Club

for 1919, p. 671, he remarks that this species is "now
extinct at Avoch, E. Ross, owing to seedling conifers
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drying the bog in which it formerly grew. No actual

habitat now known." This seems to ignore the W.
Sutherland station recorded in Journ. Bot. (1885), p. 311.

The place of growth in E. Ross has been described in

various waj^s and under various names. The record in

English Botany, Suppl. 2747 (1832), is not correct. The
first record is given hy Dr. Murray in his Northern Flora

(1836), p. 17, as follows :—" Mr. G. Campbell Smith, Land-

surveyor at Banff, . . . first observed Pinguicula alpina,
in June 1831, upon Rosehaugh property (part of the Black
Isle of Ross, lying between the Friths of Beauly and

Cromarty), which he was then surveying for Sir James
W. Mackenzie." Murray further remarks (p. 17) that
'' Mr. Smith communicated his specimens to Mr. Gordon,
Minister of Birnie, who visited the quarter mentioned

during the same summer
; and, subsequently, other dis-

cerning botanists had an opportunit}^ of inspecting the

plants, gathered either by Mr. Gordon or Mr. Smith, but
these not being closely examined were merely regarded
as P. lusitanica from a new and remarkable habitat
The credit of ascertaining this to be a new Pinguicula is

due to Mr. H. C. Watson, who decided it to be P. alpina
of Linnaeus."

Other records are :
— '• Near Loch Avoch "

(G. Gordon) ;

"
Raddery Moss in Rosemarkie parish

"
(Dr. Nicholson) ;

"
Bogs of Auchterflow and Shannon on the Rosehauo-h

property
"
(G. Gordon) ;

"
Munlochy Bay and Invergordon

in the Black Isle
"
(Anderson's Guide).

In Watson's herbarium at Kew are specimens labelled
" Strath of Auchterflow, parish of Avoch, along with
T/ialictrum alpinum, on a moor surrounded b}^ cornfields

behind Rosehaugh House" (W. A. Stables, 1843);
" Marsh

on the Millbuie Ridge
"
(W. A. Stables, 1845).

In Watson's Outlines of the Distribution of British

Plants (1832), p. 234, the following note is given under
P. alpina :—

" In a sheet of P. lusitanica in Sir J. E. Smith's

herbarium is one marked by Sir J. E. Smith '

Isle of Skye,
1794—Mr. J. Mackay,' which is certainly P. alpina. Mr.
David Don told me that he well remembers his father

finding a Pinguicula in Aberdeenshire or Angus which he

considered P. alpina, but it does not appear that he pre-
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served specimens
"— W. Christy. In Hooker's Brit. Flora,

ed. 3 (1835), p. 10, there is the following footnote :
—" Dr.

Graham says,
'

I understand there are two specimens in

the herbarium of Sir J. E. Smith upon the same paper with

P. lusitanica ;
marked as sent by Mr. James Mackay, in

September 1794, from the Isle of Skye.'
"

Dr. Williams in Prod. Fl. Brit. (1909), p. 351, remarks:
"
I have examined these two specimens in Sir J. E.

Smith's herbarium at Burlington House. They seem to

me rightly placed in P. lusitanica, and they certainly
do not match a specimen of P. alpina from Swartz on

the next sheet."

Mr. J. T. Johnstone of the Edinburgh Botanical Society
informs me that the latest specimens they have knowledge
of from the Black Isle are dated 1863, and I have speci-
mens gathered in that year by Mr. G. N. Stables. Mrs.

Wedgewood and Mr. C. E. Salmon visited the Ross station

(enclosure behind Rosehaugh House) in 1916. The inn-

keeper told Mrs. Wedgewood that the plant had gradually

disappeared. In the spring of that year only two or three

weak plants had come up and had withered away very
soon. The enclosure is now grown over by Calluna and

Erica Tetralix and planted with conifers. Pinguicula

alpina thus seems to have disappeared from the Black Isle,

where it has been known to exist since 1831.

In the north of Europe the species is rare in Sweden, in

Gotland, and in S. Lapland. It occurs in five provinces of

Russian Lapland and two of Finnish Lapland ;
N. Norway :

Faroes (?) (not given by Ostenfeld) ;
Iceland (?), Stefansson's

Flora Islands does not name it.

P. GRANDIFLORA, Lam.

In the Trans. Bot. Soc. Edin., xxiii (1908), p. 251, Canon

Spence Ross states that the above species occurs in the

Black Isle near Fortrose and Ferintosh by Dingwall. But

are these specimens not large-flowered P. vulgaris ?

P. grandiflora, regarded as a native in Cork and Kerry,

has established itself in Cornwall, where, according to

Davey, Fl. Cornw. (1919), p. 345, it occurs abundantly,

having spread from plants originally planted by Dr.

Ralfs on Tremethick Moor.
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P. LUSITAXICA, L.

Babington in the first edition of his Manual (1843),

p. 239, remarks :

'"' P. villosa, distinguished from this {lusi-

tanica) by its acute spur and obconical capsule, may be

expected in the north of Scotland." The distribution of

P. lusitanica in Europe is very limited—Portugal, Spain,
and France, west and north. Usually a lowland species, it

occurs in Ireland on the Mourne Mountains at 1560 feet.

It is found in 31 of the 40 divisions employed hy Mr.

Praeger (Irish Top. Bot., 1901) and exhibits a curious

distribution, being absent from the centre of Ireland as

shown by the map given by Praeger in Proc. Roy. Irish

Acad., xxiv, B. (1902), p. 38. The plant is included among
those which show a "

Marginal Type
"

of distribution in

Ireland. The species occurs at Dunkirk in France about

51" X., its most northern locality in Europe, except the

British Isles, where it extends north to Orkne}^ occurring
at 58° 58' X. lat.

I do not find that the hibernacula in this genus are often

referred to. Hopkirk in Flora Glottiana (1813), p. 10,

mentions the little green balls, and they are mentioned by
Withering. British Plants, ed. 7, ii, p. 23 (1830). I have

exainples on fruiting plants of P. lusitanica from near

Loch Xaver, W. Sutherland (E. S. Marshall, 2, ix, 1887),

and on the same species from Ophir, Mainland, Orkney
(W. A. Fortescue, September 1911), and on P. vulgaris
from Islay (A Somerville). In Leighton's Flora of Shrop-
shire (1841), p. 11, he remarks :

" On the gradual decay of

the leaves in autumn, small, round, leafy buds or hyber-
na"cula are formed, which survive the winter and are

capable of developing new plants in the spring."
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FORMANIA : A NEW GeNUS OF THE COMPOSITAE FROM
Yunnan. By Professor Wright Smith, M.A., and
Professor James Small, D.Sc. (With PL 11.)

(Read 13th January 1922.)

Formania, W. W. Sm. et J. Small. Genus nov.

Compositarum.

Genus Authemidearum
; prope Chrj^santhemum allo-

catum
; paleis pappi longis linearibus ad Cancriniam

propinquat atque aliquatenus baud procul ab Allardia; a

generibus illis habitu erecto fruticoso recedit et receptaculo
linibrillifero dift'ert

;
a Chrysanthemo pappo anomalo et

antheris acutis sagittatis divergit.

Fruticulus ad 1 ni. altus erectus ramosus. Rami ofraciles

eortice cinerascente induti, juniores puberuli. Folia alterna

nunc ad ramulos breves approximata in petiolum brevem
latiusculum saepe vix discretum angustata, 1-1-5 cm.

longa, 5-10 mm. lata, ambitu obovata, textura crasse

papyracea, ad medium vel ultro pinnato-incisa, lobis 5-9

triangularibus vel nunc subquadratis saepe ipsis incisulis

lobulis apiculatis, utrinque glabra. Capitula 3-12, hetero-

gama, corymbiter disposita, ramos terminantia, cylindrica,

circ. 7 mm. longa, pedunculis puberulis ultimis 1-10 mm.
lonofis nudis vel foliis multo reductis instructis. 'Involucri

phylla pluriseriata exteriora breviora, interiora longiora,

ad 5 mm. longa, circ. 1-1*5 mm. lata, oblonga vel

lineari-oblonga, obtusa vel subobtusa, scariosa, medio

pallido-viridia, supra albo-ciliolata. Receptaculum planum
timbrilliferum. Flores ligulati ^, circ. 10 pallido-flavi ;

pars tubulosa circ. 3 mm. longa; ligulae 3 mm. longae ;

rami stylares latiusculi apice rotundati v. sub-truncati
;

achaenia 2 mm. longa ; pappi paleae quinque liiieares

3 mm. longae brevioribus 10-12 additis
;

flores disci ^

circ. 8, cum achaenio puberulo circ. 1*1 cm. longi ;
antherae

basi auriculis brevibus acutis sagittatae; styli truncati.

Fructus maturi desunt.

Genus monotypicum chinense provinciae yunnanensis
incola.
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Formania mekongensis, W. W. Sm. et J. Small. Gen. et

sp. nov.

"West China:—Bei Ma Shan, Mekong-Yangtze divide,

Yunnan, in open situations amongst scrub. Lat. 28° 20' N.

Alt. 10,000 ft. Aromatic shrub of 2-3 feet. Flowers pale

yellow. August 1914." G.Forrest. No. 13,183.

This interesting plant is one of the many new types
discov^ered in Yunnan by Mr. G. Forrest. The fimbrillate

receptacle is of interest in connection with the occasional

development of quite distinct receptacular paleae in the

allied genus, Chri/santhemum. In the latter, part of the

edge or " limbrilla
"
sometimes grows out to form a bract-

like structure, in spite of the fact that the absence of

receptacular scales is the one diagnostic character of the

Chrysanthemidinae. The development of the five long

paleae of the pappus, very distinctive in Formania, might
be considered to have occurred in the same way, from

some of the numerous short scales which occur on the top

of the achenes in some species of Chrysanthemum. The

presence of well-developed basal appendages to the anthers

would even then remain as a floral character separating

Forriiania from Chrysanthemiiin and Cancrina in which

such appendages are absent, and also from Allardia where

the auricles are connate, not free as in Formania.

The (generic name which has been attached to the new

o-enus is in honour of the Rev. Adam Forman, O.B.E.,

one of the chief organisers in Scotland of the supply of

Sphagnum in the form of surgical dressings during the

years 1915-1919.

EXPLANATION OF PLATE IL

Formania mekongensin, W. W. Sin. and J. SmiU.

A. Portion of tiowering branch (nat. .size).

B. Fimbrillate receptacle with a few involucral bracts attached.

C. Portion of ligulate floret showing bifid style.

D. Dissection of style, s., and stamens, st., of disc floret, showing
truncate style and parts of stamens as follows :

—a. ap., apical

appendage ; 'p. s., pollen sac
;

h. ap., basal appendage ;
a. ar.,

article antherifere
; /., filament.

E. Achene of disc floret showing ciliate paleaceous awns or scales of

pappus.
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Formania mekongensis, W, W. Stn. et J. Small.

W, W. Smith and James Small,





1921-22,] botanical society of edinburgh 93

Parasenecio: a new Genus of the Compositae from
China. By Professor Wright Smith, M.A., and
Professor James Small, D.Sc. (With PI. III.)

(Read 22nd Januiiry 1920.)

Parasenecio, W. W. Sm. et J. Small. Genus nov.

Compositarum.

Genus Senecioidearum
; Senecioni, Linn, affine a quo

appendicibus antherarum magnis obtusis, raniis stylorum

penicillis longis ad apicem praeditis, corollas colore, phyllis
involucri paucis sub anthesi apice plus minusve cohaeren-

tibus difFert, habitum spe^cierum Ainsliaeae, DC. non-

nullarum simulat.

Herba perennis ; rhizoma gracile lignosum strigosum.
Caules solitarii erecti herbacei circ. 10-costati apice pubes-

centes, basi dense pilosi, paniculas laxas pauciramosas

gerentes. Folium radicale solitarium magnum cordatum

petiolatum marmoratum tenuiter membranaceum, margins
ciliatum, crenaturis apiculatis notatum, supra pilis longis

adspersum, infra ad nervos nervulosque prominentes dense

vestitum ;
folia caulina plerumque solitaria, raro duo,

radicali multoties minora, ceteroquin subsimilia. Capitula
mediocria homogama carapanulata nutantia lloribus 10-15.

Involucri phylla 6-8 subbiseriata, interiora 3-4 latiora,

exteriora 3-4 angustiora, omnia sub anthesi apice cohae-

rentia, tandem soluta, lanceolata vel lineari-lanceolata, pilis

brevibus adspersa. Receptaculum parvum foveolatum.

Corolla pallide rosea fere alba, regularis, tubuloso-cam-

panulata, alte 5-loba. Antherae basi appendiculatae, auri-

culis magnis obtusis mucronatis. Styli bifidi illos Senecionis

simulantes sed ad apicum latera longius penicillata.

Achaenia 5 mm. longa teretia 5-costata glabra. Pappi

setae numerosae albidae molliter scabridae.

Genus monotypicum montium provinciae chinensis

Szechwan incola.

Parasenecio Forrestii, W. W. Sm. et J. Small. Gen. et

sp. nov.

" West China : Mu-li mountains, S.W. Szechwan, in open,

dry sandy pasture. Lat. 28° 12' N. Alt. 12,000 feet.

TRANS. BOX. SOC. EDIN. VOL. XXVIH. 9
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Plant of 18-20 inches. Flowers nodding, pale rose, almost

white. August 1918." G. Forrest. No. 16,788.

Also in fruit, October 1918. G. Forrest. No. 17,074.

This interesting plant, with its large marbled leaf and

pendulous capitula, is an attractive species of a Gesneroid

appearance (PI. III. fig. ]). Although quite unlike in

general appearance, Farasenecio shows several affinities

with the species of Creinanthodium of the neighbouring

regions, particularly in the large size of the radical leaf

and the long, erect flower-stalk with nodding capitula. It

approaches some species of the Ligularia section of

Senecio in general habit, but the single radical leaf and

many of the characters of the capitulum and florets are

quite distinct. Apart from the colour of the corolla all

the characters of the plant, except the well-developed
obtuse tails of the anthers, would allow of its being placed
in the genus Senecio. In the section Synotis of the

Himalayan species of Senecio basal appendages to the

anthers occur, but these are quite diflerent in size and

shape. The long apical hairs of the style-branches and

the peculiar adhesion of the tips of all the young involucral

leaves combine, however, to make it an unique species,

which would be unique even if included in Senecio. It is,

therefore, deemed more advisable to make a new genus
of the plant and thus draw attention to its striking

peculiarities rather than to include it amongst the 2500

sj^ecies of Senecio where it would require a position of

sectional or sub-generic rank. The generic name given to

the plant indicates this point of view and also the affinities

of the genus.

The plant is a perennial herb with a thin woody rhizome

(fig. 1, A) which throws up one large radical leaf. This

solitary leaf (fig. 1, B) has rather an ornamental appear-
ance (in the figure the lower surface is shown) ;

it is

cordate, about 6 inches in diameter, ver}- thin, and marbled

with pale green in the spaces between the veins (c/. fig. 1,

C) ;
the margin is ciliate and crenate, the crenations and

most furrows being marked by one or more small denticula-

tions. The denticulation at the apex of each crenation is

dark purple in colour and seems from an examination of the

dried leaf to be a typical hydathode at the end of the vein,
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such as occurs in S. lagopus, Raoul and S. saxifragoides,
Hook, f., of New Zealand.^ The upper surface is sparsely
covered with unusually large simple hairs, somewhat similar

to the silky hairs of *S^. lagopus. On the lower surface these

hairs are aggregated along the main veins and, assuming
a brown colour, are very like bryophytic rhizoids. The

petiole, which is 1| to 2 inches long, is also densely covered

with these large brown hairs. The ridged flowering stem
about 18 or 20 inches high arises later in the season from
the axil of the radical leaf. Usually one small leaf, rarely

two, very similar, except in the absence of crenations, to

the radical leaf occurs about 3 inches from the base of the

flowering stems (fig. 1, C); no other foliage leaves are

present. About a foot above the cauline leaf the stem

branches into a loose, very slightly branched raceme. The

capitulum is bracteate, shortly pedicellate and droops

(fig. 2). It is pear-shaped when young on account of the

cohesion of the involucral leaves, which continues as far

as is at present known until the beginning of the anthesis.

Fruiting capitula (fig. 3) are campanulate and have the

involucral leaves free. These leaves separate from the base

upwards but remain attached at the tips until anthesis

begins (fig. 2). The involucral bracts are six or eight in

number, the three or four linear-lanceolate leaves over-

lapping at their edges the three or four inner, broader,

lanceolate leaves. There are thus two series, an inner

and an outer of involucral leaves, but since all six or

eight are required to complete the circle around the

florets, the involucre is described as sub-biseriate. The

bracts are sparsely covered with short hairs, but the

outside of the receptacle and the pedicel immediately

below are densely hairy. The receptacle is small, flat,

and foveolate. Ray florets are absent; all the 10-15

florets are hermaphrodite, regular and tubular campanu-
late (fig. 4). The style (fig. 5) is branched; the style

branches are flattened with truncate, penicillate tips ;

the apical hairs at the sides of the tips are much longer

than is usual in Senecio. The stamens have the typical

apical appendages (fig. 6), and very distinct, obtuse,

1
Wall, A.: On the Distribution of Senecio saxifragoides. Hook. f.

Trans. N. Z. Instit., Vol. 1, p. 201, 1917.
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mucronate, basal appendages (fig. 7), which are quite

unlike the inconspicuous, small, acute appendages of some

Himalayan species of Senecio, e.g. S. Candolleanus, Wall.,

and >S'. chenopodifolius, DC. The corolla is tubular-

campanulate, regularly and deeply 5-lobed (fig. 4); pale

rose almost white in colour (fide Forrest), drying to a dai'k

brown. The achenes (fig. 8) are terete and glabrous with

five prominent ridges. The setae of the pappus are numer-

ous white, soft, and scabrid.

Apart from its interest as a new type of Compositae,

Parasenecio is interesting on account of its bearing upon
the evolution of the family. Whereas Cavea^ was sug-

gested to be an ancient type and possibly a remote ancestor

of the Cynareae, this new genus seems to be one of the

most recent developments from the Senecio plexus. The

single, large, radical leaf suggest a comparison with

Tussilago and Petasites; the geophilous method of pro-

jecting the inflorescence first which obtains in these two

genera may be regarded as a secondary adaptation to the

short summer season characteristic of the more northern

habitats of the coltsfoot and butter-bur. The affinities

which are shown with Cremanthodium and with the

Ligularia and Synotis sections of Senecio have already

been mentioned, and in these more immediate neighbours
of the new genus we do not find the geophilous habit.

Parasenecio, therefore, has afiinities with the northern,

uniphyllous, geophilous type and with the more southern,

radical-leaved, scapigerous type. Both these types, accord-

ing to the views of one of us,- were derived from Senecio

by the response made to various environmental factors.

It is noteworthy, therefore, that the elongated appendages
of the style branches and the simple stamens which

distinguish the Tussilagininae and Ligularia are absent

in Parasenecio, which thus approaches the common ancestor

of those groups more closely than does any genus of the

Tussilagininae. Parasenecio, in fact, appears as another

1
Smith, \V. W. and Small, J.: Cavea; a new Genus of the Com-

positae from the East Himalaya. Trans, and Pioc. Bot. Soc. Edin.,

Vol. xxvii, p. 123, 1917.
2
Small, J. : Origin and Development of the Compositae. New

Phytologist., Vol. xviii, p. 206, 1919.
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Parasenecio Forrestii, \V. W. Sm. et J. Small.

W. W. Smith and James Small.
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offshoot from Senecio, which has arisen in the same region
but at a much later date as the expression of tendencies

in Senecio somewhat similar to those which gave the

Tussilagininae. The difference in the colour of the

corolla may well be due to the anthocyan changes, like

those which gave the red sunflower, the brilliant hues of

Cremanthodiuni, and the more subdued tints of Petasites;

but the development of the long hairs of the style-

branches, the well-developed, obtuse basal appendages of

the anthers, and the peculiar cohesion of the young
involucral bracts all show that Parasenecio as an offshoot

from Senecio makes altogether a new angle with the

parental stem.

EXPLANATION OF PLATE IIL

Fig. L General habit of Parasenecio Forrestii under surface of

radical leaf and upper marbled surface of cauline leaf

shown.

Fig. 2. Young capitulum showing slit-openings of involucre.

Fig. 3. Fruiting capitula showing mature shape and free involucral

leaves.

Fig. 4. Floi'et of same showing exserted anther-tube and recurved

style-branches.

Fig. 5. Style showing long apical hair?.

Fig. 6. Stamen showing apical and basal appendages.

Fig. 7. Lower part of same showing obtuse mucronate basal

appendages.

Fig. 8. Ripe achene showing pappus and ridges.

Alchemilla conjuncta, Bab., in Dumfriesshire.

By G. F. Scott Elliot, M.A., B.Sc,

(Read 10th February 1922.)

During the summer of 1921 a specimen of what appeared

to be this species was forwarded to me by Mr. Gladstone,

Younger, of Capenoch. He and Mr. Scott, Thornhill, had

found it growing in a certain glen near Penpont at a

considerable distance from any cottage.

The name A. conjuncta, Bab., was confirmed by Mr.

W. E. Evans of the Royal Botanic Garden, Edinburgh, who

gave me some interesting details of its distribution. Some

months afterwards Dr. Semple of the Dumfries Academy
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informed me that he and Mr. M'Cutcheon had gathered the

same plant in the same locality in 1902 and transferred

specimens to their gardens where it grows like a weed.

He also said that it was believed in the district that the

late Dr. Grierson of Thornhill had planted this and other

rare alpines in the neighbouring glens.

This suggestion may or may not be correct, but the

plant has apparently maintained itself for some twenty

years in this particular locality. Considering that the

Rev. Dr. Singer recorded A. alpina, L., for the county in

1843, it is perhaps advisable, in order to prevent contro-

versy in the centuries to come, that these facts should be

placed before the Society.

Additions to the Flora of Orkney, as recorded in

Watson's "Topographical Botany," Second Edition

(1883). By Colonel H. H. Johnston, C.B., C.B.E.,

D.Sc, F.R.S.E., F.L.S.

(Read •20th April 1922.)

This paper forms a continuation of four papers on the

same subject, one of which I read before the Scottish

Natural History Society on 4th April 1895, and which was

published in
" The Annals of Scottish Natural History,"

No. 15, pp. 173-181 (July 1895), and the other three before

the Botanical Society of Edinburgh on loth January 1914,

10th June 1920, and I7th March 1921, and which were

published in the Society's
"
Transactions," vol. xxvi, pp.

207-217 (1914), and vol. xxviii, pp. 23-42 (1920), and

pp. 51-66 (1921), respectively. Most of the plants men-

tioned in this paper were collected by me during the year
1921.

Before and after the publication of the second edition of

Watson's "Topographical Botany," in 1883, several of the

plants mentioned in the following list have been recorded

from Orkney by me and other botanists; but as the value

of botanical records is greatly enhanced by the possession
of authentic specimens, I have included in this list the

names of all specimens in my herbarium, which are either

additional to or contirm doubtful records of the plants
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recorded from County No. Ill Orkney in the second

edition of the above-mentioned book.

In the case of those plants which have already been

recorded from Orkne3^ references are given in the following
list, under each species and variety, to the books in which
the records have been published. These records are

principally contained in " A Tour through some of the

Islands of Orkney and Shetland," in the year 1804, by
Patrick Neill (1806) ;

" Notice of some of the rarer Plants

observed in Orkney during the Summer of 1849," by John
T. Syme, Esq., published in the " Transactions of the

Botanical Society of Edinburgh," vol. iv, pp. 47-50 (1850) ;

" Florula Orcadensis—A list of plants reported to occur

in the Orkney Isles," by H. C. Watson, Esq., F.L.S.,

published in the "Journal of Botany," No. xiii, pp. 11-20

(January 1864) ;
Annual Reports of the Botanical Exchange

Club of the British Isles
;

" A new List of the Flowering
Plants and Ferns of Orkney," edited by W. A. Irvine

Fortescue, and published in " The Scottish Naturalist
"

(1882-1884); "Supplement to Topographical Botany,
ed. ii," by Arthur Bennett, A.L.S. (1905); and "Flora

Orcadensis," by Magnus Spence, F.E.I.S. (1914).

The nomenclature followed is that of the second edition

of Watson's "
Topograpliical Botany" (1888), except in

the case of species and varieties which are not recorded in

that work. In the latter case the nomenclature adopted
is that of

" The London Catalogue of British Plants," tenth

edition (1908). Non-native plants, which have become

naturalised in Orkney, are distinguished by a *
prefixed

to the names, and the names of casuals are printed in

italics.

Of the 42 species, varieties, forms, and hybrids recorded

from Orkney in the following list, 29 are native, 1 is

naturalised, 10 are mere casuals introduced into Orkney

through the agency of cultivation, and 2 w^ere planted

by man.

Abbreviations.

"Annals Scot. Nat. Hist.-' = The Annals of Scottish Natural History,

Bennett, "Suppl. Top. Bot." = Supplement to H. C.Watson's Topo-

graphical Boianv, second edition. By Arthur Bennett, A.L.S.

(1905).
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"Bot. Exch. Club Report" (separate Reports by the Secretary and

Distributor) = Report of The Botanical Exchange Club of the

British Isles, at present called The Botanical Society and

Exchange Club of the Biitish Isles.
" Journ. Bot." = The Journal of Botany.
" Lond. Cat." = The London Catalogue of Briti.^h Plant.s.

Neill, "Tour" =A Tour through some of the Islands of Orkney and

Shetland, in the year 1804. By Patrick Neill, A.M., Secretary
to the Natural History Society of Edinl)urgh (1806).

"Scot. Nat." = The Scottish Naturalist.

Spence,
" Flora Orcadensis " = Flora Orcadensis. By Magnus Spence,

F.E.I.S. (1914).

Watson, "Top. Bot." = Topographical Botany, second edition. By
H. C. Watson (1883).

Corrections.

In "Trans. Bot. Soc. Edin.," vol. xxviii, p. 27 (1920),

fw "Sagina apetala, Ard. {jide Arthur Bennett)," read

Sagina procumbens, Linn, {jide C. E. Salmon and Arthur

Bennett), and delete "confirms the record of this species

for H. C. Watson's County Ko. Ill Orkney by Mr. Patrick

Neill in his
'

Tour,' p. 185 (1806)."

In "Trans. Bot. Soc. Edin.," vol. xxviii, p. 58 (1921),

after Rhinanthus major, Ehrh." delete "(name confirmed

by Arthur Bennett)," and substitute var. c. apterus, Fries

(Jide C. E. Salmon).
In "Trans. Bot. Soc. Edin.," vol. xxvii, p. 57 (1916), in

line 13 from top of page, for
"
Syme sp. 1888" read

Boswell sp. 1880
;
and in line 20 from top of page, for

" 1852
"
read 1882.

Class I.—Dicotyledons.

Aquilegia vulgaris, Linn.—Roadside at farm steading,

100 feet above sea-level, Binscarth, Firth, Mainland, 2nd

June 1921, Henry Halcro Johnston. Not native. Escape

from a garden. Very rare. Plants beginning to flower.

Petals purple.

The aggregate species Viola tricolor, Linn., is recorded

from Orkney in Watson, "Topographical Botany," ed. ii,

p. 57 (1883), but the following five species are not men-

tioned in that book. The nomenclature followed for these

species is that of
" The British Pansies," by Eric Drabble,

D.Sc, F.L.S., reprinted from "The Journal of Botany"

(1909):—
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Group I.—arvenses.

Viola segetalw, Jordan, "Observations," ii, p. 12, t. Ib.

{fide Arthur Bennett and W. G. Travis).—The same
specimens were identified as " Viola arvensis, Murr.," by
the late Dr. J. T. I. B. Boswell. Corn-field, Hurkisgarth,
Sandwick, Mainland, 4th August 1886, H. H. Johnston.
Not native. A weed of cultivation. Plants in full flower.
See "Bot. Exch. Club Report for 1886," p. 145 (1887);
"Scot. Nat.," No. XXV, new series, p. 112 (July 1889);
"Bot. Exch. Club Report for 1900," jd.

623 (1901); "Annals
Scot. Nat. Hist." No. 15, p. 175 (July 1895); Bennett,

"Suppl Top. Bot." p. 15 (1905); and Spence, "Flora

Orcadensis," p. 8 (1914).

Group II.—tricolores.

Viola Lloydii, Jordan in Boreau,
"
Fl. du Centre," ed. 3,

ii, p. 80 (fide W. G. Travis).—Corn-field, Hangaback, Gyre,
Orphir, Mainland, 7th August 1874, H. H. Johnston (the
same specimen was identified as

" Viola tricolor, Linn.," by
the late Dr. J. T. I. B. Boswell) ; shell-sandy hay-field, 20
feet above sea-level, Quoyerland, Lady, Sanday, 17th May
1921, H. H. Johnston; gravelly burnside, 130 feet above

sea-level. Burn of Vacquoy, Rousay, 20th July 1921, H. H.

Johnston
; plants growing among *Ulex europaeus, Linn.,

at the side of a road between an oat-field and a grass-field,
190 feet above sea-level, Sunnybrae, Saint Ola, Mainland,
16th August 1921, H. H. Johnston

;
and oat-field, 40 feet

above sea-level, Quoys, South Ronaldsay, 6th September
1921, H. H. Johnston. Not native. A weed of cultiva-

tion, confined in Orkney to cultivated land, where it is

common, and to the borders of cultivated land, as at the

Burn of Vacquoy in Rousay and Sunnybrae in Mainland,

where it is rare. Plants in full flower at all the above-

mentioned five stations, and at Sunnybrae some plants
were sparingly in fruit on 18th September 1921. The

following notes were made by me from living plants, at

Sunnybrae in Mainland, on 16th August 1921 :
—Flowers

inodorous. Two upper petals uniformly violet, with faint

dark violet veins; two lateral petals purplish-blue, with

3-4 dark violet veins; lower petal purplish-blue, with 7
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dark violet veins, and a yellow base
; spur of lower petal

longer than the calycine appendages, dull purple. Anther-

spurs filiform, with subclavate extremities. Stigma pale

greenish-yellow. The colour of the flowers at the other
four stations was the same as that of those at Sunnybrae,
and at all the stations the yelloiv colour of the corolla was
confined to the base of the loiver petal.

Viola variata, Jordan,
"
Pugillus," p. 26 (fide W. G.

Travis).
—Corn-field, Hurkisgarth, Sandwick, Mainland,

4th August 1886, H. H. Johnston (the same specimen was
identified as " Viola tricolo7\ Linn.," by the late Dr. J. T. I.

B. Boswell); and plants growing among Viola Lloydii,
Jordan, and *Ulex europaeus, Linn., at the side of a road
between an oat-field and a grass-field, 190 feet abo\e sea-

level, Sunnybrae, Saint Ola, Mainland, 16th August 1921,
H. H. Johnston. Not native. A weed of cultivation.

Rare at Sunnybrae. Plants in full flower at both stations.

The colour of the flowers is similar to that of Viola

Lloydii, Jordan, growing at the same station. See "
Bot.

Exch. Club Report for 1886," p. 145 (1887).

Group III.—saxatiles.

Viola lepida, Jordan, "Pugillus," p. 28 (fide W. G.

Travis).
—Marshy hillside, 460 feet above sea-level, Hill of

Miffia, Stromness, Mainland, 18th June 1920, H. H.
Johnston. Not native. One plant only seen hy me grow-
ing on the marshy hillside, within quarter of a mile of the

highest cultivated land in Orkney, which on the Hill of

Miffia reaches an elevation of 500 feet above sea-leveL

Plant in flower.

Group V.—curtisieae.

Viola pesneaui, E. G. Baker in " Journ. Bot ," vol. xxxix,

p. 9 (1901) (fide W. G. Travis).— Plants growing among
PsAMMA ARENARIA, K et S., and mosses, in shell-sandy
links near the seashore, 10-15 feet above sea-level, Sty
Wick, Lady, Sanday, 29th May 1920 and 17th May 1921,
H. H. Johnston

; plants growing among Psamma ARENARIA,
R. et S., in shell-sandy links near the seashore, 15 feet

above sea-level, Quoy Ness, Cross, Sanday, 25th August
1920, H. H. Johnston; and plants growing among Psamma
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ARENARIA, R. et S., in shell- sand}'' links near the seashore,

10 feet above sea-level, Backaskaill Bay, Cross, Sanday,
16th May 1921, H. H. Johnston. Native, common, and

plants in full flower at all these three stations. A new
record for this species for H. C. Watson's county No. Ill

Orkney. The following notes were made by me from

living plants at Sty Wick, on 17th May 1921 :
—Subterranean

perennating stems many, wiry, branched, turning upwards
and bearing foliage-leaves, and flowers. Two upper petals

uniformly violet
;
two lateral petals purplish-blue, with

dark violet lines
;
lower petal purplish-blue, with dark

violet lines, and a yellow base. Anther-spurs long, filiform.

The colour of the flowers at Quoy Ness and Backaskaill

Bay was the same as that of those at Sty Wick, This

pretty-flowered and truly native species is an interesting
addition to the flora of Orkney.

Silene injiata, Sm. [
= Silene cucubalus, Wibel, and

Silene latifolia, Rendle et Britten] {fide Arthur Bennett).
—

Grassy border of an oat-field, 130 feet above sea-level,

Kierfiold, Sandwick, Mainland, 6th August 1921, H. H.

Johnston, Not native. A weed of cultivation. Common.
Plants in full flower. Calyx inflated, dull purplish-green.
Petals white. Styles 3, white. Plants in ripe fruit on

4th October 1921. Removes "[111]" from among the

"supposed errors" in Watson, "Top. Bot.," ed. ii, p. 64

(1883). In the Rev. Dr. Barry's "History of the Orkney
Islands," ed. ii, p. 281 (1808), "Cucubalus, Behen" [-the
old name of Silene infiata, Sm.] is mentioned, but the Rev.

George Low and Rev. Dr. Barry have confounded Silene

MARITIMA, With., with this species, as is explained by Mr,

Patrick Neill in his "Tour," p. 186, footnote
|| (1806),

under " Silene maritima
||."

See " Journ. Bot.," No. xiii,

p, 13 (January 1864), where the "
?

"
should be removed

from "Silene infiata? "and ibid., p. 18, where Mr. H. C.

Watson states,
"
I can only guess here that S. nutans of

Low intended the typical >S'. infiata, apart from S. mari-

tima." In the Rev. Dr. Barry's
"
History of the Orkney

Islands," ed. ii, p. 281 (1808), the following record occurs:—
" Silene Nutans. Nottingham catch-fiy. In a meadow

of Binaskart." Confirms the record of this species from

Orkney (" near Lynn, Kirkwall "), by Dr. A. R. Duguid in
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his manuscript "Flora Orcadensis
"

(1858). Removes the

"(?)" from "111(?)" under Silene Cucubalus, Wibel, in

"Annals Scot. Nat. Hist.," No. 26, p. 100 (April 1898).
See "Annals Scot. Nat. Hist.," No. 56, p. 229 (October

1905) ;
and Spence,

" Flora Orcadensis," p. 9 (1914), where
the plant

" Found on farm of Keigar, Deerness, in 1904
;

introduced with seeds," is Silene dichotoma, Ehrh. (fide

Arthur Bennett), which has been confounded with Silene

cucubalus, Wibel, by the late Mr. Magnus Spence.
Sagina nodosa, FenzL, var. b. glandulosa (Bess.)

(fide C. E. Salmon).—Meadow at Scapa, Saint Ola, Main-

land, 25th July 1876, H. H. Johnston
; damp loch-shore,

Groundwater, Loch of Kirbister, Orphir, Mainland, 9th

August 1878, H. H. Johnston; marsh, 20 feet above sea-

level. Loch of Saintear, Westray, 23rd August 1918,

H. H. Johnston
; marshy burnside, 20 feet above sea-

level, Selwick, Hoy, 8th September 1914, H. H. Johnston
;

and marsh, 60 feet above sea-level, Graemston, South

Ronaldsay, 6th September 1921, H. H. Johnston. Native,

rare, and plants in flower at all these five stations. Petals

white, entire. This variety is more common in Orkney than

the type of the species, of which latter I have specimens

only from North Ronaldsay, collected by me on 20th and
23rd August 1920, and even in these specimens a few

glands are present. Confirms the record for this variety
from Orkney in Spence, "Flora Orcadensis," p. 12 (1914).

Rosa omissa, Desegl., -var. b. resinosoides, Crepin. (fide
William Barclay).

—
Grassy banks at burnside, 100 feet

above sea-level, Trumland Burn, Rousay, 25th August
1921, H. H. Johnston (plants in unripe fruit); and 7th

November 1921, John Logic (plants in ripe fruit). Native.

Rare. With reference to my specimens, Mr. William

Barclay, in a note dated 6th March 1922, writes as

follows :
—" The variety is hardly separable from the type

except by its longer peduncles." A new record for this

variety for H. C. Watson's county No. Ill Orkney. This

plant is probably the same as the " Rosa villosa, Apple-rose,

Trumbland, Rousay," recorded by Mr. Patrick Neill in his

"Tour," p. 187 (1806); in Dr. A. R. Duguid's manuscript
" Flora Orcadensis

"

(1858) ;
and in " Journ. Bot.," No. xiii,

p. 14 (1864).
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Rosa glauca, Vill., var. c. subcanina, Christ, (fide

William Barclay).
—

Grassy banks at burnside, 250 feet

above sea-level, Upper Dowscarth, Russa Dale, Stenness,

Mainland, 27th September 1921 (plants in nnripe fruit),

and 11th November 1921 (plants in ripe fruit), H. H.

Johnston. Native. Rare. A new record for this variety
for H. C. Watson's county No. Ill Orkney.

[Valeriana 2^yrenaica, Linn.— Plantation of trees, 80

feet above sea-level, Binscarth, Firth, Mainland, 2nd June

1921, H. H. Johnston. Not native. Plants introduced

into Orkney and planted at Binscarth prior to 1880, since

which time the plants have multiplied and spread in the

plantation, where they are now common. Plants in flower.

—Corolla lilac. This species is recorded from Orkney in
" Annals Scot. Nat. Hist.," No. 27, p. 173 (July 1898) ;

and

in Spence, "Flora Orcadensis," p. 88 (1914); but having
been planted in an artificial plantation of trees, and being
still confined to that plantation, it has no claim to be

included in the flora of Orkney, any more than the exotic

trees in the same plantation.]
The aggregate species Taraxacum officinale, Wigg., is

recorded from Orkney in Watson, "Top. Bot.," ed. ii, p. 236

(1883), but the following segregate species are not mentioned

in that book :
—

Taraxacum devians, DaJdstedt (fide Hugo Dahlstedt).—
Natural shell-sandy pasture near the seashore, 15 feet above

sea-level. Links of Boardhouse, Birsay, Mainland, 29th April

1921, H. H. Johnston. Native. Common. A new record

for this species for H. C. Watson's county No. Ill Orkney.
Plants in flower. Outer phyllaries recurved in flower ;

inner phyllaries simple at the apex (not gibbous or append-

aged). Corolla yellow, striped dull purplish beneath.

Anthers purplish-yellow. Style and its two branches

pale brownish-yellow. Plants in fruit on 6tli June 1921.

Fruit, receptacle flattish-convex. Achenes brown. Dr.

Hugo Dahlstedt informs me that this species also grows
in the Faeroes.

Taraxacum unguilobum, Dahlstedt (fide Hugo Dahl-

stedt).
—Damp natural pasture near the seashore, 10 feet

above sea-level. Isgarth, Lady, Sanday, 29th May 1920,

H. H. Johnston. Native. Common. A new record for
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this species for H. C. Watson's county No. Ill Orkney.
Plants in flower, and a few plants sparingly in fruit.

Leaves dull green above, paler green beneath. Outer

phyllaries adpressed in flower
;
inner phyllaries simple at

the apex (not gibbous or appendaged). Fruit-receptacle

flattish, with a concave centre and convex margin.
Achenes brown. Dr Hugo Dahlstedt informs me that

this species also grows in western Norway between Bergen
and Hardanger.
Taraxacum faeroense, Dahlstedt {fide Hugo Dahl-

stedt).
—
Marshy heath, 430 feet above sea-level, Myres,

near Muckle Water, Rousay, 18th June 1921, H. H.

Johnston. Native. Common. A new record for this

species for H. C. Watson's county No. Ill Orkney. Plants

in full flower and sparingly in fruit. Dr. Hugo Dahlstedt

informs me that this species also grows in Scotland,

Faeroes, Iceland, and western Norway.
Taraxacum.—Shell-sandy links at seashore, 10 feet

above sea-level, Bay of Skaill, Sandwick, Mainland, 21st

June 1919, H. H. Johnston. Native. Comuion. Same
individual plants in flower and fruit at the same time.

Leaves runcinate—pinnatifid, with small lobes between the

large lobes
;
midrib purplish ;

blade dull green above, paler

somewhat glaucous-green beneath. Outer phyllaries re-

curved or spreading both in flower-bud and in flower,

oblong-lanceolate, acuminate ;
inner phjdlaries strap-shaped,

gibbous, and appendaged at the apex. Achenes olive-

coloured, spinulose
—muricated at the apex ;

beak thickened

at the base. With reference to my specimens, Reference

No. 457, Dr. Hugo Dahlstedt, in a note dated 12th January
1922, writes as follows :

—'" This form belongs to Vulgaria

[
= T. officinale (coll.) olim] and seems to be allied to

T. angustisquameum, Dahlstedt. But probably it is a new
related species." My specimens do not agree with the

description of any of the varieties of Taraxacum officinale,

Wiggers, mentioned in
"
English Botany," ed. iii, pp. 142

and 143 (1873).

Campanula rotundifolia, Linn.—Grassy border of an

oat-field, 200 feet above sea-level, about I mile north of

Sunnvbank House, Saint Ola, Mainland, 16th Auijust

1921, H. H. Johnston. Not native. One small clump of
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plants only seen by me. Plants in flower and unripe fruit.

Corolla blue.—Stigma 3-cleft, pale yellow.
* Mimulus luteus, Linn, {fide Arthur Bennett and

W. B. Turrill).
—Marshy shell-sandy burnside at the

seashore, 5 feet above sea-level, Sandside Bay, Deerness,

Mainland, 21st June 1921.. H. H. Johnston. Naturalised.

Common in the burn between Netherstove, 120 feet above

sea-level, and the seashore. Plants of this species were

thrown out of the garden at Netherstove into the burn by
Miss Elizabeth Ritch about 1911, since which time they
have become thoroughly naturalised in the burn below the

garden, in which also they still continue to grow under

cultivation. Plants in full flower. Corolla yellow, with

dark maroon blotches on the lobes of the limb (hence the

name "
Blood-drop

"

given to this garden plant in Orkney).
Mr. W. B. Turrill, in a note dated 24th February 1922,

writes as follows:—"Mimulus luteus, Linn., i.e. the

S. American plant. M. Langsdorfii, Bonn., differs in the

inflorescence and in the shape of the corolla. Numerous

colour forms are cultivated."

Euphrasia stricta, Host, {fide Cedric Bucknall and

Dennis Lumb).—Natural pasture, 170 feet above sea-level,

Holland, South Ronaldsay, 6th September 1921, H. H.

Johnston. Native. Common. Plants in full flower, and

sparingly in fruit. Leaves 2-10 toothed. Corolla large,

with a pale lilac upper lip, and white lower lip marked
with a yellow spot on the throat, and with dark purple
lines on both lips. A new record for this species for

H. C. Watson's county No. Ill Orkney.
Euphrasia minima, Jacq. {fide Cedric Bucknall and

Dennis Lumb).—Moist heath, 170 feet above sea-level,

Gairy Hill, South Ronaldsay, 1st September 1921, H. H.

Johnston. Native. Common. Plants in full flower.

Leaves 2-6 toothed. Corolla small, with a light purple

upper lip, and white lower lip marked with a yellow spot

on the throat, and with dark purple lines on both lips.

A new record for this species for H. C. Watson's county
No. Ill Orkney.
Rhinanthus stenophyllus, Schur. {fide C. E. Salmon).

—
Scapa, Saint Ola, Mainland, 25th July 1876, H. H.

Johnston; Hoy, 9th July 1877, H. H. Johnston; grassy
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and heather}'- banks at loch-side, 5 feet above sea-level,

Seatter, Loch of Stenness, Stromness, Mainland, 15th

August 1919, H. H. Johnston
;

artificial pasture, 20 feet

above sea-level, Point of Onston, near the Bridge of Waith,

Stenness, Mainland, 3rd August 1920, H. H. Johnston;

grassy and heathery pasture, 10 feet above sea-level,

Point of Onston, Stenness, Mainland, 9th August 1920,
H. H. Johnston

;
natural grassy and heathery pasture,

30 feet above sea-level, Deepdale, Stromness, Mainland,
14th August 1920, H. H. Johnston; and natural

heatheiy and grassy pasture, 40 feet above sea-level,

Purtabreck, North Ronaldsay, 20th August 1920, H. H.

Johnston. Native and common at all these stations. The

flowering season of this species in Orkney lasts from June
to August, the earliest and latest dates of flowering
observed by me being 6th June 1921 and 15th August
1919, respectively. The flowers are in greatest profusion

during July, while in August the plants are mostly in ripe
fruit Mr. C. E. Salmon is of opinion that my specimens
from Seatter, Point of Onston, and Deepdale, are only
" small examples of R. stenophyllus, Schur.," and he has

not identified any of them as R. RusTicuLUS, Sterneck,

although my specimens from the Point of Onston and

Deepdale were collected at the same stations as the plants
referred to by Dr. G. Claridge Druce in

" Bot. Exch. Club

Secretary's Report for 1920," p. 140 (September 1921).

The stem of my smallest specimen from Deepdale is only
4 cm. (1| inch) long, and the leaves are 3 5 mm. long
and 1 mm. broad. Rhixanthus stenophyllus, Schur., is

more common in Orkney than R. Crista-galli, Linn.

[
= R. MINOR, JEhrh.] {fide C. E. Salmon), of w^hich I have

specimens only from grassy clifls at the seashore, 40 feet

above sea-level, collected by me at Scapa, Saint Ola, Main-

land, on 5th July 1912. This latter species is also native,

and it was in flower and unripe fruit on 5th July 1912,

with green bracts, and a yellow corolla, with the two lateral

lobes of the upper lip small, short, roundish, and dark

purple in colour. See " Journ. Bot.," vol. xxxix, p. 270

(August 1901), and vol. xli, p. 295 (1903); "Bot. Exch.

Club Report for 1903," p. 7 (April 1904) ;
and "

Trans. Bot.

Soc. Edin.," vol. xxvii, p. 56 (1916).
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Lamitvm album, Linn.—Artificial pasture, 20 feet above

sea-level, farm-steading of the glebe of the Established

Church Manse, Holm, Mainland, 12th May 1921 (plants
not in flower or fruit), and 22nd June 1921 (plants in full

flower), H. H. Johnston. Not native. Rare. Corolla

pale yellowish-white. Confirms the record of this species
from Orkney in the Rev. Dr. Barry's "History of the

Orkney Islands," ed. ii, p. 288 (1808). See "Journ. Bot,"

No. xiii, p. 15 (January 1864); "Scot. Nat.," No. xlviii,

p. 373 (October 1882); Watson, "Top. Bot.," ed. ii, p. 314

(1883); "Annals Scot. Nat. Hist.," No. 30, p. 100 (April

1899); and Spence, "Flora Orcadensis," p. 56 (1914).

Myosotis collina, HoflTm. (fide Arthur Bennett).
—Turf

top of stone wall and grassy floor of old Monastery in

ruins, 30 feet above sea-level, Eynhallow, 24th August
1921, H. H. Johnston. Not native. Common at the

Monastery. Plants in full flower and sparingly in fruit.

Stem clothed with straight spreading hairs. Calyx clothed

with spreading hairs, hooked at the apex. Corolla small,

with a blue limb and yellow throat. Confirms the record

of this species from Orkney by the late Mr. Magnus Spence
in his "Flora Orcadensis," p. 58 (1914).

Lysimachia punctata, Linn, {fide Arthur Bennett).—
Grassy bank at side of a mill pond, 80 feet above sea-level.

Gyre, Orphir, Mainland, 28th July 1921, H. H. Johnston.

Not native. Escape from a garden. Rare. Plants in full

flower. Confirms Dr. G. Claridge Druce's record of this

species from Orkney (" near Stenness ") in "
Bot, Exch. Club

Secretary's Report for 1920," p. 135 (September 1921). I

first saw this plant growing wild in Orkney, at a burnside,

at Newhouse, Clestrain, Orphir, Mainland, on 21st August
1914, on which date Mr. Peter Goudie informed me that,

several years previously, plants of this species had been

transplanted from his garden at Newhouse to the burnside,

where they have continued to grow, multiply, and spread.
Atriplex glabriuscula, Edmondston, var. h. virescens.

Moss et Wilmott in
" The Cambi'idge British Flora," vol. ii,

p. 178(1914) {fide K. J. Wilmott). [
= Atriplex babing-

tonii. Woods, var. b. virescens, Lange,
" Haanb. Danske

Fl.," p. 712 (1864) ;
and " Lond. Cat.," ed. x (1908) ;

but not

Atriplex glabriuscula, Edmondston, var. a. babingtoni,
TRANS. BOT. SOC. EDIN. VOL. XXVIII. 10
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Moss et Wihnott in
" Canib. Brit. Flora," vol. ii, p. 178,

plate 182 (1914)].
—Shingly seashore, Scapa, Saint Ola,

Mainland, 25th July 1876, H. H.Johnston; stony ground
near edge of sea-cliffs, Ramna Geo, Sandwick, Mainland,

23rd July 1886, H. H. Johnston (my specimens from these

two stations were identified as " Atriplex Baringtonii,
Woods" by the late Dr. J. T. I. B. Boswell); shell-sandy
and shingly seashore, 5 feet above sea-level, Backaskaill

Bay, Cross, Sanday, 25th August 1920 and 8th and 9th

October 1921, H. H. Johnston; rocky seashore, 20 feet

above sea-level, Eynhallow, 24th August 1921, H. H.

Johnston
; shell-sandy seashore, 5 feet above sea-level,

Saviskaill, Rousay, 25th August 1921, H. H. Johnston,
and 5th October 1921, Mark McKay Kirkness; site of a

former heap of seaweed on pasture at seashore, 10 feet

above sea-level, Langskaill, Rousay, 25th August 1921,

H. H. Johnston, and 22nd October 1921, Mark McKay
Kirkness

; shingle at seashore, 5 feet above sea- level, Muckle

Skerry, Pentland Skerries, 5th September 1921, H. H.

Johnston ;
and shingle at seashore, 5 feet above sea-level.

Wind Wick, South Ronaldsay, 7th September 1921, H. H.

Johnston. Native, and common at all these eight stations,

except Eynhallow and Muckle Skerry, where this variety

is rare.

Note.—The var. h. virescens. Moss et Wilmott, is the

common seashore Atriplex in Orkney, and it is the plant
that has been recorded under the name of

" Atriplex

Babingtonii, Woods," in "Journ. Bot.," No. xiii, p. 16

(January ]864); Watson, "Top. Bot.," ed. ii, p 348 (1883);
"
Scot. Nat.," No. i, new series, p. 21 (July 1883) ;

" Annals

Scot. Nat. Hist.," No. 30, p. 101 (April 1899); and Spence,

"Flora Orcadensis," p. 61 (1914).

I have not found the var. a. babingtoni, Moss et Wilmott,

in Orkney.

[RhettTn Rhwponticum, Linn.—Grassy cliffs at seashore,

20 feet above sea-level. Turnpike, Dingieshowe Baj^
Saint Andrews, Mainland, 12th Ma}^ 1921, H. H. Johnston

;

and grassy and shingly seashore, 5 feet above sea-level,

Stembu.ster, Clivie Bay, Saint Andrews, Mainland, 12th

May 1921, H. H. Johnston. Not native. One plant at

Turnpike, and two large clumps of plants at Stembuster,
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only seen by me. Plants not in flower or fruit. Mr. J.

Anderson, Turnpike, in litt., dated 27th February 1922,
informs me that the Rhubarb plant now growing on the

grassy cliffs at Turnpike was taken out of the garden at

Turnpike House about 1912 and thrown over the cliff's, and
that Mr. David Laughton, Greens, Saint Andrews, Main-

land, Orkney, seeing it lying there, planted it. Mr. James
Skea, Stembuster, in litt., dated 2nd March 1922, informs

me, with reference to the two large clumps of Rhubarb

growing on the seashore below Stembuster House, that

some Rhubarb plants were thrown out of the garden at

Stembuster, and that "a man James Laughton planted
them below the beach about 30 years ago, and there they
have grown and thriven without any cultivation, many
times in winter being covered with foam of the sea." Mr.

J. Skea also informs me that the Rhubarb plants growing
at Stembuster seashore produce flowers.]

Salix phylicifolia, Linn, x repens, Linn. $ and $ .

—Ditch side, 50 feet above sea -level, iMeadow of Greenay,

Birsay, Mainland, 26th May 1921 (plants in flower), and
29th June 1921 (male plants in leaf only, and female plants
in leaf and ripe fruit), H. H. Johnston. Native. Rare.

Plants growing among Salix REPENS, Linn., and within

200 yards of Salix phylicifolia, Linn. The young
leaves of the male and female plants in flower on 26th May
1921 were green above, paler green beneath, and thinly
clothed on both surfaces with short, adpressed, whitish

hairs. With reference to my male specimens, the Rev. E.

F. Linton, in a note dated 29th December 1921, writes as

follows :
—"

S. phylicifolia X REPENS very possibly. On
the scanty material I don't feel positive," and, with refer-

ence to my female specimens, he writes as follows :
—

"
S. PHYLICIFOLIA X S. REPENS, is a Very likely solution.

In most respects differing little from S. REPENS. There is

the broader leaf in 1267 [my Reference No., H. H. Johnston],

and in some cases the styles, usually very short, are slightly

or pi. m. elongate. The buds are indeterminate, but seem

to indicate something besides REPENS, and being ± pointed

approach S. phylicifolia." A new record for this hybrid
for H. C. Watson's county No. Ill Orkney.
PoTAMOGETON PECTINATUS, Linn., vav. DiFFUSUS, Hag-
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strain (fide Arthur Bennett).—Mud at bottom of water,

3 feet deep, in a loch, 12 feet above sea-level, Loch of

Wasbister, Rousay, 19th July 1921, H. H. Johnston.

Native. Common. Plants in flower, and wholl}^ sub-

merged in water. A new record for this variety for H. C.

Watson's county No. Ill Orkney.
PoTAMOGETON PECTiNATiJS, Linn., vav. UNGULATUS, Hcig-

strom (fide Arthur Bennett).
—Mud at bottom of nearly

fresh water, Bay of Islands, Loch of Harray, Stenness,

Mainland, 26th September 1921, H. H. Johnston. Native.

Common in the channel between Long Holm and the small

island immediately to the south-east of it. Plants in ripe

fruit. With reference to my specimens, Mr. Arthur Bennett,

in a note dated 19th November 1921, writes as follow^s :
—

" The ri^id lower sheaths and leaves are a characteristic

of this." A new record for this variety for H. C. Watson's

county No. Ill Orkney.
POTAMOGETON FILIFORMIS, Nolte, form ALPINUS, Blytt,

"Norges Flora," vol. i, p. 370 (1861) {fide Arthur Bennett).
—Mud at bottom of brackish water, 5 feet deep, in a loch

at sea-level, near the noust for boats. Nether Bigging,
Loch of Stenness, Stenness, Mainland, 2nd August 1920,

H. H. Johnston ;
and shell-sandy mud at bottom of water,

about 1 foot deep, in a loch 10 feet above sea-level, Loch of

Rummie, Lady, Sanday, 27th August 1920, H. H. Johnston.

Native, common, and plants in flower at both stations.

A new record for this form for H. C. Watson's county

No. Ill Orkney.
POTAMOGETON FILIFORMIS, Nolte, form LUXURIOSUS,

Hagstrom in Neuman's "
Sveriges Flora," p. 794 (1901)

(fide Arthur Bennett).
—Mud at bottom of brackish water

in a loch, almost at sea-level, near the Bridge of Brogar,

Loch of Harray, Stenness, Mainland, 24th September 1880,

H. H. Johnston ; and mud at bottom of running water,

11 foot deep, in a burn, 26 feet above sea-level, Skaill

Burn, Sandwick, Mainland, 4th October 1921, H. H.

Johnston. Native, common, and plants in ripe fruit at

both stations. A new record for this form for H. C.

Watson's county No. Ill Orkney.
POTAMOGETON FILIFORMIS, Xolte, form MAJOR, Tiselius,

" Exsic. Suec," fas. 3, Nos. 114 and 115 (1897) (fide Arthur
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Bennett).
—Mud at bottom of stagnant water, Birsay, Main-

land, 26tli July 1883, H. H. Johnston
;
and mud at bottom

of shallow water in a loch, 11 feet above sea-level. Loch

Echna, Burray, 27th July 1914, H. H. Johnston. Native.

Rare at Loch Echna. Plants in fruit at botli stations. A
new^ record for this form for H. C. Watson's county No. Ill

Orkney.
PoTAMOGETON PANORMITANUS, Bivoua {fide Arthur

Bennett).
—Mud at bottom of water in a loch, 49 feet above

sea-level, Loch of Kirbister, Orphir, Mainland, 9th August
1878 (plants in unripe fruit) and 30th August 1880 (plants
not in flower or fruit), H, H. Johnston. Native. A new
record for this species for H, C. Watson's county No. Ill

Orkne}-, published by Dr. G. Claridge Druce in
" Bot.

Exch. Club Secretary's Report for 1920," p. 152 (September
1921).

POTAMOGETON LUCENS, Linii. (name confirmed by Arthur

Bennett), and var. INSIGNIS, Tiselius {fide Arthur Bennett).—Mud at bottom of water, 11 feet deep, in a loch, 323 feet

above sea-level, Muckle Water, Rousay, 23rd July 1921

(plants in flower-bud) and 22nd August 1921 (plants in

full flower), H. H. Johnston. Native. Common. Plants

submerged in water except the flower-spikes. Mr. Arthur

Bennett, to whom all my specimens were submitted, writes

as follows, in a note dated 1st December 1921 :
—" There is

no doubt the whole of these specimens must be named P.

LUCENS, Linn. As a rule the leaves are narrower than the

type specimen in the Linnean herbarium. I have looked up

my seventy-six specimens from all over the world where

LUCENS occurs and there is nothing that exactly matches

your specimens." A few of my specimens Mr. Arthur

Bennett has identified as var. insignis, Tiselius. Confirms

the record of this species from Orkney (no station men-

tioned) in the Rev. Dr Barry's
"
History of the Orkney

Islands/' ed. ii, p. 278 (1808); and the var. insignis,

Tiselius, is a new record for H. C. Watson's county No. Ill

Orkney. See " Journ. Bot.," No. xiii, p. 16 (January 1864) ;

WatsoiQ,
"
Top. Bot.," ed. ii, p. 417 (1883), where county

No. Ill Orkney is shown thus "
[10, 111, 112; errors?]";

" Annals Scot. Nat. Hist.," No. 31, p. 171 (July 1899) ;

Bennett,
"
Suppl. Top. Bot.," p. 84 (1905) ; Spence,

" Flora
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Orcadensis," p. 72 (1914), where the record " Stromness

(1910; Dr. Grant)" is an error; and "Trans. Bot. Soc.

Edin.,' vol. xxviii, p. 57 (1920).

PoTAMOGETON PRAELONGUS, Wulfeii. (name confirmed l>y

Arthur Bennett).
—Mud at bottom of water, li foot deep,

in old quarry holes in the bed of a loch near the shore,

13 feet above sea-level, north-east and south-west of the

windmill pumping station (formerly a boat-house). Loch of

Tankerness, Saint Andrews, Mainland. Native. Rare.

Plants not in flower or fruit. Confirms the record of this

species from Orkney (" Loch of Tankerness
'"') by the late

Mr. Magnus Spence in his
" Flora Orcadensis," p. 71 (1914).

POTAMOGETOX HETEROPHYLLUS, Schveb., form GRACILIS

{Wolfg.) [
= PoTAMOGETON WoLFGANGii, Kihlman] {fide

Arthur Bennett).
—Mud at bottom of water, 4 feet deep, in

a loch, 13 feet above sea-level, Loch of Tankerness, Saint

Andrews, Mainland, 19th July 1883 and 12th August 1921,

H. H. Johnston. Native. Common. Plants in flower,

without any floating leaves. A new record for this form

for H. C. Watson's county No. Ill Orkney. I have a

specimen of PoTAMOGETON HETEROPHYLLUS, Schreh. {fide

Arthur Bennett), with floating leaves, collected by me, in

the Loch of Tankerness, on 12th August 1921.

POTAMOGETON HETEROPHYLLUS, Schreb., var. INTERMEDIUS

(Tiselius) (fide Arthur Bennett).—Mud at bottom of water,

5 feet deep, in a loch, 49 feet above sea-level, Loch of

Kirbister, Orphir, Mainland, 9th August 1878 and 30th

August 1880, H. H. Johnston. Native. Common. Plants

in fruit, with and without floating leaves. Confirms the

record of this variety from Orkney (Loch of Kirbister), in
"
Scot. Nat.," No. i, new series, p. 24 (July 1883). See

"Bot. Exch. Club Report for 1880," p.- 36 (1881), with

reference to a " form with broad-based submerged leaves,"

of PoTAMOGETON HETEROPHYLLUS, Sckreb., collected by the

late Dr. J. T. I. B. Bos well, in the Loch of Kirbister, in July
1875; "Journ. Bot.," vol. xxxix, p. 273 (August 1901);
" Annals Scot. Nat. Hist.," No. 71, p. 180 (July 1909) ;

and

Spence,
" Flora Orcadensis," p. 73 (1914).

POTAMOGETON NITENS, Weber, VCtr. SUBGRAMINEUS,

Hagstrovi, form stenobasis, Hagstrom (fide Arthur

Bennett).
—Mud at bottom of nearly fresh Avater, 3 feet
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deep, in a loch almost at sea-level, Bay of Islands, Loch
of Harray, Harray, Mainland, 2nd August 1920, H. H.
Johnston. Native. Rare. Plants in flower. Peduncles
4-5 inches long, with flower spikes |-1 inch long. My
specimen and the specimens collected at the same time by
Prebendary R. J. Burdon and Dr. G. Claridge Druce, in

my company, grew sparingly in the channel between Ling
Holm and the small island immediately to the north of it.

With reference to my specimen, Mr. Arthur Bennett, in a
note dated 11th November 1920, writes as follows:—"A
very peculiar plant. If nitens it will come under d.

SUBGRAMINEUS, Hagstrom, form stenobasls, Hagstrom,
'

Critical Researches on Potamogeton,' p. 224 (1916) ;
seems

to be recorded only from Sjogesater in Sweden. It is

the nearest form to heterophyllus." See "
Bot. Exch.

Club Report for 1872-1874," p. 40 (1875), where under
P. nitens, Weher, Dr. J. T. I. B. Boswell writes as follows :

— " A single sjDecimen gathered by me in the Bay of Islands,

Upper Loch of Stenness [the Loch of Harray is meant—H.

H. Johnston], August 1873
"

; and, with reference to Dr.

Boswell's specimen, Mr. Arthur Bennett, in "Scot. Nat.,"

No. i, new series, p. 24 (July 1883), writes as follows :
—

"
I believe this is correct

;
it is of course widely different

from the curvifolius, Halt., and comes between Weber's

type and var. latifolius, Tis. !
"

See also
" Bot. Exch. Club

Secretary's Report for 1920," p. 151 (September 1921).

Potamogeton polygonifolius, Pourr., var. cordifolius,
Asch. et Graebn. (fide Arthur Bennett).

—Mud at bottom

of water in a ditch in a peat moss, Kingsdale, Firth,

Mainland, 15th September 1880, H. H. Johnston. Native.

Plants in fruit. A new record for this variety for H. C.

Watson's county No. Ill Oi-kney.
IsOETES LACUSTRis, Linn, (name confirmed by Arthur

Bennett).—Mud at bottom of water, 7 feet deep, in a loch,

328 feet above sea-level, Peerie Water, Rousay, 22nd

August 1921, H. H. Johnston. Native. Common in the

deepest parts of the loch where the bottom is muddy.
Plants in full fructification, growing close together in dense

tufts, and wholly submerged in water. Leaves suberect,

or recurved, subulate, roundish-quadrangular, dark green,

with four longitudinal jointed tubes. Larger spores globose,
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bluntly tubercled, pale j'^ellowish -white. I found no plants
of this species growing on the stony bottom of the shallow

water along the margin of the loch, where flowerless plants
of LiTTORELLA LACUSTRis, Li'ivii., grow in abundance.

Confirms the late Mr. Robert Heddle's record of this

species from Rousay, in
"
Scot. Xat./' No. iii, new series,

p. 113 (January 1884); and the late Mr. Alexander

Somerville's record of it from Peerie Water, Rousay, 12th

July 1901, in Bennett, "Suppl. Top. Bot.," p. 114 (1905),

and in " Trans. Bot. Soc. Edin.," vol. xxvii, p. 58 (1916).

See " Annals Scot. Nat. Hi.st.," No. 34, p. 107 (April 1900) ;

and Spence,
•' Flora Orcadensis," p. 96 (1914). The late

Dr. A. R. Duguid recorded Isoetes lacustris, Linn., from

the Loch of Carness, Saint Ola, Mainland, in his manuscript
" Flora Orcadensis," (1858 j, but this record is most probably
an error, because the Loch of Carness is a tidal one and

contains brackish water, and on 16th September 1921 I

failed to find either this species or LiTTORELLA LACUSTRIS,

Linn., in the loch.

Chara contraria, Kiltzing {fide James Groves).—
Gravelly mud at bottom of shallow running water in a

burn, 200 feet above sea-level, Quendale, Rousay, 15th June

1921, H. H. Johnston
;
mud at bottom of water, 5 feet deep,

in a loch, 28 feet above sea-level, Loch of Bosquoy, Harray,
Mainland, 30th September 1921, H. H. Johnston; and

shell-sand}' mud at bottom of water, 1|- foot deep, in a

loch, 10 feet above sea-level, North Loch, Lady, Sanda}',
8th October 1921, H. H. Johnston. Native. Rare at

Quendale, and common in the Loch of Bosquoy. Plants

slightly fetid, wholly submerged in water, and at the Loch

of Bosquoy and North Loch they were in fructification.

In a sheet of Chara aspera, Willd., collected by the late

Mr. F. C. Crawford, in the Loch of Skaill, Sandwick,

Mainland, Orkney, in September 1901, and now in the

herbarium of Mr. James Groves, there are a few scraps
of Chara contraria, Kiltzing (fide James Groves). A
new record for this species for H. C. Watson's county
No. Ill Orkney.
Chara contraria, Kiltzing, var. h. hispidula, Braun.

(fixle James Groves).
—Mud at bottom of water, 3 inches

deep, in a pool, 62 feet above sea-level, The Loons, Birsay,
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Mainland, 1st October 1921, H. H. Johnston. Native.
Common. Plants wholly submerged in water. A new
record for this varietj^ for H. C. Watson's count}^ No. Ill

Orkney.

Note on Juvenile Characters in Root and Stem
Cuttings of Acanthus montanus. By L. B.

Stewart.

(Read 18th May 1922.)

Taking a root of Acanthus about a foot long, dividing
it into portions of from 3 to 4 inches, and placing these in

a propagating case, it is found that the portion with the

root apex attached continues to elongate, while the other

portions generally develop side roots near the basal ends.

In root cuttings of Acanthus there is always a tendency
on the part of the cutting to produce more roots to begin
with than there is for shoot production. On the meriste-

matic tissue at the upper ends of each portion buds are

formed of which one or two produce growth shoots, the

remaining buds lying dormant. Seldom are more than

two growth shoots sent up. Should three or four growths
start away they have very short internodes and are weak
in' growth. The dormant buds remain fresh and green for

two or three years and are ultimately overgroAvn by the

growth shoots. Should, however, the growth shoots be

knocked otf or be cut off, one or more of the dormant buds

will produce growth shoots.

The appearance of the growth developed from the •

three portions of root show marked contrasts. The shoot

developed from the youngest piece of root which bears the

root apex is juvenile in character whereas the growth
formed on the oldest portion shows much more adult

characters.

Bud formation on the normally lower end of the root

portion is more difficult to induce, but this can be

accomplished by inserting the portion of root first in the

normal position until callus has formed, then by inverting
the cutting and at the same time giving the callus a wound

stimulus, buds are thereafter formed. Buds formed on the
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inverted cuttinor are not so numerous as are the buds

formed on the normally placed cutting. Even after a

growth shoot has developed from the normally basal end

of an inverted cutting it will often be found that roots

are produced from the base of this growth shoot. If these

roots are allowed to develop the growth shoot soon dis-

connects itself from the parent cutting. The remaining
buds on the inverted cutting are somewhat difficult to

start into growth, but this can be done by hot water

stimulation.

On the inverted cutting the growth shoots exhibit very

juvenile characters and the leaves are miniature. Such

leaves are rarely seen even on seedlings unless the seeds

are small and weak. Further, the growtli on the inverted

cutting takes a longer time to pass through the transitional

stages to the adult form.

In stem cuttings the same gradation in growth forms

from juvenile to adult character is seen. A stem cutting,

consisting of the terminal portion of the plant when rooted,

goes on growing without showing any change in form.

On an internodal cutting with one bud in the leaf axil

the growth produced shows a juvenile form, while the

growth from an internode with no preformed buds left

adhering shows a very markedly juvenile growth form.

iVU juvenile forms again show marked similarity to

seedlings.

OBITUARY NOTICE.

William Carruthers, 1830-1922.

The recent death of a Fellow of this Society elected so

long ago as 1858 merits some notice, especially as he took

an active part in the development of modern British

botany. William Carruthers was born at Moffat, 29th May
1830, and he died 2nd June last, a record even for the

proverbially long-lived botanist. After early education at

Moffat Academy, he entered the University of Edinburgh
in 1845, and, like many another student, a slender income

needed to be supplemented by tutorial work, so we find
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him still a student in 1854. In that year he joined New
College, Edinburgh, to study for the ministry, and he must
have shown exceptional ability in natural science, as John

Fleming, Professor of Natural Science in that college,
advised him to specialise in science. A period of further

study under John Hutton Balfour, George Allman, and John
Goodsir made him a possible successor to Dr. Fleming in

1858 when John Anderson was elected to the chair in

New College. Forty-five years later Mr. Carruthers was

appointed to discharge the duties of the Chair of Natural

Science at New College during the session 1903-1904.

After a short period as Lecturer in Botany at the New
Veterinary College, Edinburgh, and Assistant Secretary to

the Royal Society of Edinburgh, Mr. Carruthers joined
the staff of the British Museum in 1859, thus reaching his

life's work. From this time onwards his sphere was in

London, but in 1879 he was a candidate for the Chair

of Botany in Edinburgh, when Professor Dickson was

appointed.
A brief review of the work of William Carruthers has

more than a personal interest, for he was active during a

period when botany in Britain passed through great

developments. During his time notable advances were

made in fossil botanj^ and in this field Carruthers was

amongst the pioneers. His geological investigations occupy

many papers, beginning with discoveries of new Dumfries-

shire Graptolites in 1858, and a description of the geology
of Mofiat in 1859, both published by the Royal Physical

Society of Edinburgh. The Transactions of the Botanical

Society include in 1866 his important paper on Lepido-

dendron and Galamites. A more important contribution

from our present standpoint is that
" On Fossil Cycadean

Stems from the Secondary Rocks of Britain," in the Trans-

actions of the Linnean Society of London in 1870. Amongst
these the description of the vegetative organs and fructi-

fications of Bennettites established a group which has

become an important link in the earl}^ ancestry of plants.

Recognition of this and later work follow^ed, and amongst
other honours he was elected Fellow of the Linnean Society

in 1861, and president from 1886 to 1890; Fellow of the

Royal Society in 1871
; president of the Geologists Asso-
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ciatioii of London in 1875-76 ; president of the Biological

Section of the British Association in 1886
;
Ph.D. of Upsala

University, conferred at the bicentenary celebration of the

birth of Linnaeus in 1907.

As administrator in the British Museum, the work of

\Yilliam Carruthers is perhaps less widely known, but none

the less important. He joined that institution in 1859, as

assistant when J. J. Bennett assumed the Keepership, vacant

by the death of Robert Brown. The staff was Mr. Bennett

and himself, and the department for botany was a small,

crowded gallery in the Bloomsbury building. It was

under these conditions that Carruthers did his research

for the next ten years. His appointment as Keeper in

1871 brought him into a stormy period. A Royal Com-

mission was then reviewing the position of scientific

instruction in Britain, and botany at the British Museum

came under severe criticism. The attack came from two

sides ;
from Kew, which claimed a monopoly of collections,

museums, and libraries, and from the teaching colleges of

London. The result was that the British Museum depart-

ment remained and the Keeper proceeded to develop its

activities. Botany, with Zoology and Geology, was trans-

ferred in 1881 to the new Natural History Museum in

Cromwell Road, and enlarged accommodation meant exten-

sion and arrangement of the exhibits. A library was also

established, and as recorded later by one of his colleagues :

" Mr. Carruthers' knowledge and appreciation of botanical

literature was exercised to such admirable effect that it

may be doubted whether a finer botanical library exists."

Recognising the importance of cryptogamic botany, Mr.

Carruthers laid the foundation of the present collections

with the assistance of Henry Trimen and George Murray.

A further encouragement was the publication of Crombie's
" Enumeration of British Lichens," and Lister's

" Mono-

graph of Mycetozoa." When Mr. Carruthers retired in

1895 his staff consisted of five assistants in place of one

in 1859.

Agricultural botany was another development, and Mr.

Carruthers has left the history of this in the Journal of

the Royal Agricultural Society (vol. Ixx, 1909). Fifty

years ago there was no organisation whereby farmers
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could ascertain whether seeds were good or bad. The

Royal Agricultural Society consulted with Mr. Carruthers,

with the result that he became consultins: botanist to the

Society and retained this post for thirty-eight years. By
1883 several of the larger seed firms began to give

guarantees of purity and germination, and through the

agricultural societies these could be checked by an im-

partial test. The seed-testing stations arose from this

beginning, so that now no farmer need purchase bad seed.

Another great change was the increased attention given to
" natural

"
grasses suitable for meadows and pastures. Mr.

Carruthers has thus taken an important part in develop-
ments of great consequence to agriculture. He has seen

his forecasts confirmed and brought into the ordinary

practice of a fraternity, the farmers, who are not too easy
to move. Weeds, injurious plants, and parasitic fungi also

came within the scope of his work as consulting botanist,

and all agricultural botanists must acknowledge the' use-

fulness of his reports and observations.

It is not without interest in the career of a public

servant to see the man himself. William Carruthers had

another side. The " British Weekly," in a lengthy obituary,

refers to him as
" one of a band of zealous elders of the

English Presbyterian Church," who took an active part
in Church organisation, including a union of the two

branches of that Church in England. He edited the

"Children's Messenger" for forty-two years, thus demon-

strating by actual labour his interest in his Church. He
was also keenly interested in Puritan history and biography.

Personally I cannot add much, but there was an occasion

when a student, returning from a period of study abroad,

invaded the British Museum and received a cordial wel-

come from the Keeper, who along with Mr. George Murray

gave every facility for reference to the cryptogamic collec-

tions of the Museum. This, I believe, represents the

experience of all botanists who sought the assistance of

William Carruthers. William G. Smith.
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Notes on Chinese Lilies. By Professor William
Wright Smith. (With Pis. IV.-VII.)

The following notes have been rendered possible by
the kindness of Professor Henri Lecomte, Director of the

Herbarium of the Paris Museum, who has given me the

ojDportunity of examining the type specimens of the species

of Lilium described by the late M. Franchet. The bulk of

the material otherwise available was collected by Mr.

•George Forrest during his various explorations in Yunnan
and Western Szechwan. This has been supplemented by
collections of other travellers and especially by the

acquisition of the Chinese Herbarium of the late Mon-

seigneur Leveille, containing types of many imperfectly
known plants described by him. The necessary data in

herbaria and in gardens on which to found an adequate
account of the Chinese Lilies as a whole are still far from

•complete, and the present notes deal for the most part
with species for which recently acquired material has

served as a basis for ampler description and possibly more

precise definition. The material is rich in collections from

Western China, but the species of Northern and Eastern

China are comparatively poorly represented. These notes

will consequently refer chiefly to the western species. I

have taken certain well-marked western species as sub-

ordinate centres round which to arrange what seems to

me to be their near allies. I have had an opportunity of

discussing the Yunnan species very fully with Mr. George

Forrest, who has returned again to that province for

further exploration. He has been kind enough to say
that he will make observations on the western species in

their natural state, and try to solve some of the difficulties

which presented themselves both to him and to me. I

have also had the privilege of discussing most of the

species with the late Mr. H. J. Elwes, F.R.S., the mono-

grapher of the genus, with Mr. A. Grove, and also with

Mr. E. H. Wilson, Assistant-Director of the Arnold

Arboretum, the well-known Chinese explorer whose

writings are familiar to all interested in the genus.
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It would perhaps be too much to expect that in such a

critical group as the Lilies we should all be in accord as

regards our views, but I think I may safely say that our

points of agreement are many and our points of disagree-
ment comparatively few. The present notes express the

views taken by Mr. Forrest and myself on the species we
have ventured to discuss. The abundant literature on the

genus Lilium is almost in itself an index of the numerous
difficulties botanists have found in comino- to definite

conclusions regarding the distinctness of the individual

species. The Chinese Lilies are no exception, and present

many difficulties. The number of species described has

increased very considerably since 1884 when Mr. Elwes,

at the International Botanical Congress at St. Petersburg,
cited only ten species, of which three were doubtful, as

being indigenous to China and Tibet. Franchet in his

paper (Journal de Botanique, vi, 1892, p. 305) on the Lilies

of China and Tibet in the herbarium of the Paris Museum
more than doubled that number. And since 1892 many
more have been added. In his paper Franchet gives a

key to the Chinese species, as understood by him, and

lays stress on the character of the nectariferous furrow.

I have found that character of the greatest service. He

gives also two warnings which are worthy of repetition.

The first deals with the original description of the Chinese

and Japanese Lilies :
—

"L'etude des especes du genre Lis a ete rendue tres

difficile, au moins pour celles qui sont d'origine chinoise

ou japonaise, par la multiplicite de leurs formes dans les

cultures. En eflfet, contrairement a ce qui se passe d'ordi-

naire, ou Ton voit les formes spontanees decrites les

premieres, c'est-a-dire avant toute modification due a

I'intervention de I'homme, il est arrive que beaucoup de

Lis ont ete decrits d'apres des individus cultives; ces Lis

sont, pour la plupart, reellement originaires de la region

qu'on leur assigne pour patrie, mais ils ont ete presque

tons trouves par les importateurs dans les jardins, oil ils

avaient prealablement subi des modifications plus ou moins

profondes. Or on sait que les jardiniers chinois et japonais

sont passe maitres dans I'art de transformer les plantes."
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When Franchet wrote the above he had no doubt in

mind the Lilies of Japan and the maritime provinces of

China, but from the explorations of Wilson and of Forrest

we know that some of the indigenous species of Western

China have been cultivated for many generations as an

article of food Cultivation in such extensive provinces
as Szechwan and Yunnan with their great divergences in

climate has no doubt tended to produce cultural races

in the species used for food. Franchet's caveat must
therefore be borne in mind in all questions dealing with

the delimitation of the species of the area.

My second extract from Franchet is as follows :
—

" Mais comme, en meme temps, tous les groupements des

especes de Lis ont pour base cette forme du perianthe, il

en resulte de sinenses difficultes lorsqu'il faut comparer
une forme cultivee avec son type spontane, ou ce que Ton

considere comme tel. La difficulte est encore augmentee

par ce fait que la direction dressee ou revolutee des divisions

du perianthe ne se manifeste completement que tardive-

ment et, en general, seulement apres le fecondation."

Baker's division of the known Lilies into five groups

(Journ. Linn., Soc. xiv (1875), p. 225) affords a useful con-

spectus of the species, but all who have dealt with the

genus know that there are several species which seem to

hover between two groups and even form a transition

from one to the other. I think it therefore apposite to

recall Franchet's words.

Another element of complexity is introduced hy the

peculiar geographical conditions of Western Yunnan and

to a certain extent of Szechwan. Recent work on the

flora of these regions tends to show that there are several

quite distinct geographical areas in these regions and that

what at first appear to be conspecific plants in adjoining
areas show, after investigation, diflferences which are not

far from specific. Yunnan, owing to the peculiarities of

its natural features, appears to be rich in geographical
races. This separation of areas seems to me to be due in

great part to the depth of the valley floor separating one

mountain range from another. In a great number of these

Yunnan vallevs the floor descends to an elevation little
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above sea-level. The ranges are consequently separated
in some cases by a sub-arid tropical region, in others by
a moist valley with dense tropical vegetation. Such a

configuration induces isolated botanical regions with
resultant specific divergences in many genera. As Pro-
fessor Sir Isaac Bayley Balfour pointed out to me, this

may not affect Lilium and allied bulbous genera to the
same extent as other genera which are more responsive
to edaphic conditions.

The first group I propose to discuss is that which centres
round Lilium taliense, Franchet.

Lilium taliense, Franchet, and its Allies.

Among the Asiatic Martagons this species and its near
allies are well defined by the nectariferous furrow being
without papillae, and consequently smooth and naked.
As Franchet pointed out (Journ. de Bot., vi, p. 320,

1892), the Asiatic species having this peculiarity are L.

speciosuTTi, ochraceum, taliense, and j^olyphyllum. L.

specioswm (one of the Archelirions) has no affinity with

taliense, and I need not discuss it here. L. polypkylluTn
is apparently confined to the Western Himalaya, and in

its bulb and other characters is readily distinguished from
the Chinese members of this alliance. In China, therefore,

we are concerned in the first place with Franchet's two

species, L. ochraceum and L. taliense. But since Franchet's

time there have been additions. Leveill6 has described

five lilies of this series from Yunnan and Kweichow—
L. Bodinieri, L. Feddei, L. majoense, L. Pyi, and L. Tenii.

Of these the Edinburgh herbarium now possesses the

types with the exception of that of L. Pyi, which is

unfortunately absent from Leveill^'s collection. Of it I

can therefore say nothing but that Leveille places it near

L. concolor of the Isolirions, while his description suggests
a Martagon. L. nepalense, D, Don, must also be considered

in this connection as it has been held, and with some

reason, that L. ochraceuin is only a form of that Himalayan
plant. The admission of L. nepalense for discussion in the

series implies also an examination of L. primulinum,
TEANS. BOT. SOC. EDIN. VOL. XXVIU. 11
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Baker. There is also an addition to the series which will

be described later in this paper, L. Stewart ianuin, Balf. f.

at W. W. Sm., a very pretty, dwarfish Martagon, with

solitary flowers, allied closely to L. taliense.

Of L. taliense several gatherings were made by Forrest.

One of these. No. 7022, comes from the eastern flank of

the Tali Range quite near to the area from which Delavay
collected the type. T have compared this Tali Range plant
of Forrest with Delavay's type and it agrees exactly.

Forrest describes his plants as from 2|-5 feet high with

the flowers pure white, spotted maroon, and fragrant. It

occurs amongst open and mixed scrub. Conspecific with

this is Forrest 2716 from the eastern flank of the Lichiang

Range, growing in open, shady, situations in mixed forests.

Forrest describes the plant as 4-8 feet high, the flowers

being pure wax}^ white, spotted purplish-lake, and fragrant.

The inflorescence has as many as seven flowers and is more

robust than Franchet's type with only one or two Still

more robust is a plant collected by Forrest in the same

locality under No. 6152. Forrest describes this as from

4-10 feet high, with fragrant, white flowers, .spotted

crimson. One of the specimens shows ten flowers.

Forrest also collected a plant under No. 10,473 in

the mountains in the north-east of the Yangtze Bend.

The white, fragrant flowers are spotted purple, and the

plant is 4-5 feet high. The specimen of this number in

the Edinburgh herbarium bears eleven flowers. Beyond
diflerences in vigour these specimens show practically no

divergence from the type. In Franchet's key (J. de Bot.,

vol. vi, p. 309) taliense is given with "
fleurs purpurines,"

but in his description, p. 319, it is "albidi." The latter

is correct.

As L. Stewartianum, Balf, f. et W. W. Sm., is closely

akin it will be convenient to discuss it here. Forrest

found the type of this species in July 1913 on the moun-

tains on the north-east of the Yangtze Bend, No. 10,647.

The flowers are of a deep olive-yellow, but almost black

with deep crimson-maroon markings, and fragrant. This

plant he found again in July 1914 on the Chungtien
Plateau at 12,000 feet, No. 12,734. In July 1913 he also

discovered on the north-west of the Lichiang Range a
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lighter coloured form, No. 10,659, which is undoubtedly
conspecific. He described the flower of the last as

greenish-yellow, profusely spotted maroon. The species
is readily distinguished from L. faliense by the smooth
stem and by the solitary flowers—of the fifteen plants
collected all have solitary flowers. From L. ochraceum
the long, grass-like leaves give an easy means of distinction.

A detailed description is appended. (See also PI. IV.)
Lilium Stewartianum, Balf. f. et W. W. Sm. Sp. nov.

Species sectionis Martagon et affinis L. ochraceo, Franch.
et L. taliensi, Franch,

;
ab hoc habitu graciliore, caulibus

glabris laevibusque, floribus semper solitariis flavidis diflert
;

ab illo habitu graciliore, foliis gramineis, floribus solitariis

inter alia recedit.

Planta 45-50 cm. alta ex collectore. Bulbus circ. 2-3
cm. longus, ovatus, squamis ovato-lanceolatis tenuibus in

sicco flavidis, radicibus basi sat bene evolutis. Caulis

erectus glaber epapillosus; pars hypogaea 5-8 cm. longa
haud repens radicibus destituta; pars epigaea basi nuda
mox foliis bene vestita. Folia plus minusve 20, erecta et

vix patentia, 5-8 cm. longa, circ. 2 mm. lata, acuta, ad

insertionem vix angustata, omnia sparsa, plana, tantum
sub lente valida margine scabridiuscula, glabra ;

infima

nonnunquam breviora et ad 5 mm. lata
; supremum saepe

ad basim floris solitarii attingens. Pedunculus 6-7 cm.

longus flore nutante fragrante. Perianthii pars tertia

tubulosa
; segmenta subrevoluta, fere 4 cm. longa, medio

circ. 9 mm. lata, oblonga, obtusiuscula, saturate olivaceo-

flava, maculis atrokermesinis densissime oi-nata; sulcus

nectariferus nudus glaber. Staminum filamenta 2 "5 cm.

longa, glabra; antherae 8-9 mm. longae, in sicco brunneae.

Stylus in flore bene evoluto dissecto tantum 1 cm. longus
ovario 1*5 cm. longo brevior, nonnumquam ovarium subae-

quans, certe duplo vel triplo haud superans ut apud L.

taliense vel L. ochraceum. Fructus deest.
" West China—Mountains in the N.E. of the Yangtze

Bend, Yunnan, on open stony pasture. Lat. 27° 45' N.

Alt. 11,000 feet. Plant of 18-20 inches. Flowers, ground-
colour deep olive-yellow, but almost black with deep
crimson-maroon markings, fragrant. July 1913." G-

Forrest. No. 10,647.
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" Mountains of the Cliungtien plateau. Lat. 27° 30' N.

Alt. 12,000. July 1914. Duplicate of 1913." G. Forrest.

No. 12,734.

The following with less darkl}^ spotted perianth is the

same species.
" West China.—N.W. flank of the Lichiang Range,

Yunnan, on ledges of limestone cliffs and stony pasture.

Lat. 27° 35' N. Alt. 12,000 feet. Plant of 2 feet. Flowers

greenish-yellow, profusely spotted maroon, fragrant. July
1913." G. Forrest. No. 10,659.

I come now to L. ochraceum. There has been much
confusion regarding this species. The identification of

species from W. Yunnan and Northern Burma is involved

in many cases owing to the fact that Franchet described

so many plants from the standpoint of the Paris herbarium,
while others from the same area were described from the

standpoint of Indian and Burmese collections in the her-

baria of Kew, Calcutta, and the British Museum. Paris

lacks reliable sheets of many Indian species, while, con-

versely, in this country authentic representations of many
of Franchet's species are unavailable. This is obvious in

many genera besides Liliivin. In the present instance L.

nepalense, D. Don, is the plant from which L. ochraceum

can only with some difficulty be distinguished. In his

diagnosis of L. ochrciceum, Franchet makes no reference to

L. nepalense. This was hardly to be expected as Franchet

dealt with ochracetini as a lily with its perianth segments

completely recurved at the end of anthesis—that is, he

treated it as a Martagon in the strict sense. We shall see

whether Franchet was justified in his assumption. L.

nepalense has since been recorded from both Yunnan and

Northern Burma. The first Burma record (Collett and

Hemsl. in Journ. Linn. Soc, vol. xxviii, p. 138) was later

seen to be an error and the plant identified as L. nepalense

was subsequently named L. Loivii, Baker (Bot. Mag., tab.

7232). L. primulinuni on its discovery in Upper Burma
was referred first of all to L. neilgherrense and its affinity

with L. nepalense was not suggested. But in addition to

these there is undoubtedly to be found in Upper Burma
and on the Chinese-Burmese frontier a

lil}''
almost indis-

tinguishable, perhaps indistinguishable, from L. nepalense.
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Mr. Farrer collected it on Hpimaw Hill in full flower in

July 1919, and in the same month Mr. Forrest got it on the

N'mai-kha Salween divide in Yunnan. I have no doubt
that bulbs of this plant have reached this country more
than once within the last thirty years. Along with it no
doubt were imported bulbs of priimdinum and Lowii as

well as of a plant
^

closely resembling iieilgherrense and
Wallichianum. Perhaps mixing of these bulbs gives the

reason for the confusion of such plants as neilgherrense,

Lowii, and nepalense, which have little in common.
The record in the horticultural journals supports this

statement. In the
" Garden

"
for 6th October 1900 I find

the following :
—

" When Upper Burmah was first opened up by our mili-

tary authorities a great many bulbs of Lilium nepalense
were sent to this country, but of late this lily has not been
so plentiful."

In the "Garden" for 12th October 1895:—

"It is certainly a very distinct lily, and though the

flowers are beautiful, it is not at all likely that it will

become a popular lily as it often runs up tall and weak,
and is after the first season not veiy amenable to cultiva-

tion. The additional numbers seen this year may, I think,

be attributed to the fact that a few large importations
came to this country in the spring, and one at least of

considerably over 1000 bulbs was disposed of at the

London auction rooms as mixed species from the Shan
States of Upper Burmah. These seem, however, to be

nearly all L. nepalense, at least as far as I have seen them
in flower. There is a certain amount of variation to be

found in the flowers of this lily, as in some the chocolate

at the basal half of the petals extends much farther dow^n

than others, while the greenish-yellow of the rest of the

flower also varies in hue."

I call attention to this note particularly as the behaviour

of L. ochraceum in the garden is quite another story.

There are other references giving Burma as a habitat, and

'

Possibly L. myriophyllum, Franch., and certainly L. sulfhureum,

Baker, were included in these bulb collections, but these two are

probably one and the same species.
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all appear to agree that nepalense is rather a difficult

lily to cultivate. Mr. (irove in his book on Lilies (p. 34)

indicates the same opinion :
—

" As grown in temperate houses in this country the Lily

is not so beautiful as man3% and the distinct suspicion of

oreen in the yellow of the flower, which one may notice

sometimes in certain of the Narcissi, somehow conveys the

impression that the plant needs more sun to develop the

true colours."

The Chinese record of the occurrence of nepalense (C. H.

Wright in Jour. Linn. Soc, vol. xxxvi, p. 133), quotes

Henry 9230 and Hancock 392, but is qualified by the

statement that nepalense is a species with numerous forms.

L. ochraceum and the Yunnan plants which have been

identified as L. nepalense in the above record have a \vide

range in that province. They occur in the Tali and Lichiang

ranges, on the Tengyueh side of the province, and also in

the much drier eastern part of the province near Yunnan-

sen, extending from there into Kweichow. This gives a

considerable variation of habitat starting from the drier

eastern Yunnan, passing through the moderately w^et Tali

and Lichiang areas and ending in the wetter Tengyueh
and Upper Burma zone. The plants of the latter area are

the ones which approximate most to the Nepal plant. The

changes in the character of this lily vary as the course is

taken westwards. In the drier Chinese areas we start w^ith

a definite Martagon Lil}^ sometimes dwarf, but not neces-

sarily so. The leaves of the plant of the dry area are

usually narrow, often "
one-nerved," often very numerous,

and as I have noticed both on the dried specimens and in

cultivation, frequently of ver}" firm consistency and some-

what curved and twisted. Some of these characters are

obviously a response to environment. At the other end

of the scale we have the Central Himalayan plant, an

Archelirion, with usually thinnish leaves, and these are

more or less distinctly 5-7 -nerved. The Burmese and

frontier specimens are intermediate, inclining most perhaps
towards nepalense itself. Before we go farther it might
be well to inquire whether Franchet was right in assuming
ochraceum to be of the Martagon type.
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L. ochraceum has been in cultivation for the last five

years in the Royal Botanic Garden here. At first it did

not do particularly well, but in 1920 it came up very
strongly and flowered freely. During the five years it

has been kept in a comparatively exposed position in the

Rock Garden and has received no special attention. The
flowers on the first two days of opening tended to keep a

trumpet shape, but rapidly after that the perianth segments
were completely recurved to as full a Martagon shape as

anyone would wish. The leaves were 1-3-nerved, were

numerous, and showed a firm consistency with a tendency
to twist. Mr. Grove sent me a photograph of a specimen
he had some years ago under the name of L. ochraceum,

showing the early stages of anthesis. He tells me that he

thought little of the plant, at that time considering it as a

very poor form of nejjalense and not worth keeping. In

his photograph the crowded, twisted leaves are particularly
noticeable.

We are now faced with the problem as to whether it is

possible to regard this whole series as one species. If I

interpret him aright, Mr. Wilson inclines to this view. I

admit that I have not, so far, found myself able to draw
a dividing line, but, though that may be inconsistent, I

cannot reconcile myself to regarding the whole as a unit.

Franchet's dry-region Lily is one thing botanically and

horticulturally, and the Nepal Lily is another. The
Burmese plants certainly form a bridge between the two.

Before going farther, I wish to contrast various specimens
with Franchet's type of ochraceum. Franchet's type was

the plant collected by Delavay at the foot of the Tchang-
chan, at an altitude of 3000 metres. I am informed by
Mr. Forrest that Delavay's Tchang-chan is the Tali Range

quite close to the town of Tali. The flowers of the type
are said to be yellow and unspotted. I take Forrest No.

4813, collected on the margins of open and mixed forests

on the eastern flank of the Tali Range to be identical with

the Paris type. Forrest describes the specimen as a plant
of 2-6 feet with fragrant flowers, olive-brown and purple.

The purple does not appear in spots, but diftused through
the lower inside part of the perianth. The type shows the

same colouring. In the Lichiang Range in dry situations
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amongst scrub, Forrest found a lily, No. 2869, with olive-

yellow flowers, veined and edged maroon
;
some of the

upper leaves are 3-nerved, while the stem is
"
levissimus

"

except at the very base. This is obviously conspecific. So
also is No. 6465 from the eastern flank of the Lichiang

Range, greenish-yellow flowers with crimson markings ;

also No. 10,879 from the Tong Shan in the Yangtze Bend,
a plant of 5 feet, flowers yellow with maroon markings.
The two last cited collections have longer and more
membranous leaves than the first two and the type. In

their shape and consistency they closely approach those of

typical nepalense.
The above come from a fairly well defined geographical

area. The next two show a divergence. They come from

the south-west of Yunnan, one from the neighbourhood of

Tengyueh from a lava-bed (No. 8930), and one from the

Tai-ping-Irrawadi Divide (No. 9080). They are not identical

with one another, and neither of them with the tj'pe.

They exceed the type in robustness. No. 8930 attains

9 feet, according to Mr. Forrest. The flowers are dull

greenish-yellow, interior base deep crimson-maroon, and
are fragrant as those of the typical series. The chief

difficulty is in the papillose scabridity of the stem through-
out its whole length. T^^pical ochraceum has the stem
" levissimus." The papillose scabridity is present only at

the very base of the stem in certain of the plants which
I have admitted above as equivalent to Franchet's type.
Is this scabridity to be correlated Avith vigour of growth ?

In view of the general agreement in other characters, I

do not feel justified in giving even a varietal name to

this form.

No. 9080 is a stout plant attaining, it is true, only
4 feet, according to Mr. Forrest, but showing very much

larger and broader leaves in the upper half and also larger
flowers. These Mr. Forrest records as olive-yellow and

maroon, and states that thej^ are non-fragrant. The bulb

is that of L. ochraceum and likewise the leaves in the

lower half of the stem. The scabridity is that of No.

8930, though scarcely so pronounced. The upper leaves

attain 4 inches and are 3-nerved
;
the leafy bracts of the

inflorescence are quite |-inch wide and 5-nerved or even
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7-nerved. The inflorescence is anything from 1- to 7-

flowered. Here is a plant which in tlie bud condition

and also in the flower might well invite confusion with

L. nepalense. The perianth is recurved from the lower

third and is that of a Martagon. The plant has the

characteristics which one might expect in a lily of the

dry region transferred to a region more influenced by the

monsoon rains.

Coming farther west to Upper Burma and the Chinese-

Burmese frontier, I find the series represented by three

separate gatherings. Forrest collected under No. 18,280,

in July 1919, a lily 4-5 feet high with fragrant, olive-

yellow flowers, the interior and exterior flushed deep

purple. The leaves are of thin texture, very long and

narrow, almost grass-like, the stem somewhat scabrid, the

perianth large with the segments recurved from below the

middle. The second specimen, collected by Forrest under

No. 18,378 from the Mekong-Salween Divide, has perfectly

smooth stems, very long, thin, narrowly-lanceolate leaves,

and fragrant, dull olive-yellow flowers. The third specimen
was collected by the late J\Ir. Farrer on Hpimaw Hill and

he, without hesitation, labelled it nepalense. Under his

No. 1122, he states that it is "common on the open slopes

of Hpimaw Hill. The flowers are clear yellow, sweetly

scented, with brown-purple centre. It attains 7 feet and

handsomely emerges from amidst the bracken." His

specimen has long, narrowly-lanceolate leaves of firm con-

sistency, 3-5 nerved, with a flower almost the recorded

size of L. nepalense, and the perianth segments appear to

be recurved from about the middle
;
the stem is perfectly

smooth and shiny. The collection of these three specimens

from practically the same area is sufficient to show that

we have to deal with a very variable plant and that to

suggest names for all these variations is quite unnecessary.

The Burman plant collected by Mr. Farrer I cannot dis-

tinguish from the Central Himalayan by any distinct

character. I have recently had an opportunity of examining

again the specimens of L. nepalense in the Kew herbarium.

In the majority of these the leaves are long and flaccid,

but in one of the specimens from Gossain-than, Nepal, the

leaves are firm in texture and the flowers 5 inches long.
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I now refer to plants collected by Henry at Mengtze
Nos. 9320 and 9320a. The specimens in the herbaria of

Kew and Edinburgh under these numbers agree with

ochraceuin in bulb, stem, leaf, and flower.

In eastern Yunnan, near Yunnan-sen, E. E. Maire

collected a lily (No. 937 in Herb. Edin.) with this descrip-
tion :

"
Lys bronze a I'interieur, rouge sombre a I'exterieur,

petales en volutes exterieures
; altitude 2350 m.

;
tres rare."

It has glabrous stems, short, crowded leaves of firm con-

sistency, and small flowers with the segments completely
recurved to the true Martagon form. It is ochraceuin as

one would expect it to occur in the drier east Yunnan.

Before attempting to sum up the evidence it might be

well to look first at the species of this alliance desci'ibed

by Leveille from eastern Yunnan and Kweichow.

L. Bodinieri, Levi. MSS. in Herb. Levi.—Leveille later

reduced his species, incorrectly, to L. apertinii, Fr., and as

such it appears in his Flore de Kouy-Tcheou. His speci-

mens are all referable to the ocJtraceuni of dry eastern

Yunnan.

L. Feddei, Levi, in Fedde Repert. Nov. Spec, xi (1912),

303.—-Mr. Wilson, Mr. Forrest, and myself have examined

the type together and agree that it is tcdiense. The range
of this species is thus widened.

L. majoense, Levi, in Fedde Repert. Nov. Spec, vi (1909),

265, is a form of L. ochraceuin, Fr.—The flowers are in a

very poor state of preservation, but agree exactly with

those of ochraceuin. Some of the leaves are quite typical ;

others, detached, are very long and flaccid with a very
acuminate base.

There is also L. Tenii, Levi, in Fedde Repert. Nov.

Spec, vi (1909), p. 263.—This is a puzzling plant. The
flowers are quite those of a small ochraceuin. The leaves

of the type are broadly-lanceolate with a very broad

insertion, and lack entirely the attenuate-base characters

of the whole ocJiraceum-nejmlense series. Even in the

many variations noted above in the series, I can find nothing

quite like the leaves of Tenii. Another point, and one, too,

noted by Leveille, is the peculiar resupinate fruit. The

fruiting specimens show the leaf-form perhaps even more

markedly—some of the leaves having 9-11 distinct nerves.
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On the evidence before me I cannot justify the reduction

of this species, at any rate meanwhile, to any previously
described species. It is a near ally of ochraceiLm. See
Plates v., VI.

Of this alliance there remains to be considered only L.

prinnulinuin, Baker. I have no acquaintance with this

species in cultivation, but a recent examination of the type
leads me to consider it as a colour variant of the Burmese
form of L. nepalense. The purplish blotching so character-

istic of the rest of the series is here lackino-. Like its

Burmese relative it occupies an intermediate position
between Eulirion and Martagon, as was pointed out by
Baker in describing the species.

I shall now try to summarise the foregoing pages. I

look upon L. ochraceum, Franch., as a good species of the

Martagon group extending from the Tali and Lichiang

Ranges eastwards towards Yunnan-sen, East Yunnan, and
still farther to Kweichow. It also extends into the south-

east in the neighbourhood of Szemao and Mengtze. In

Eastern Yunnan there is the allied L. Tenii, Levi. L.

ochraceum, in the experience of the Royal Botanic Garden,

Edinburgh, is a hardy lily. At the other extreme of the

area of the series is the trumpet-shaped Nepal Lily con-

fined in its typical form to the Central and North-West

Himalaya. According to the uniform experience of culti-

vators this is not a hardy species. In the countrj- running
from Tengyueh over the Chino-Burmese frontier into Upper
Burma we have a region of great variability of the series

contrasting strongly with the comparative homogeneity of

oclwaceurn and of neyalense in the other areas. The stem

may be quite smooth to quite scabrid ;
the leaves may be

linear and grass-like and of very thin consistency, or they

may be long lanceolate and flaccid, or broadly and shortly

lanceolate and of firm consistency ;
the flowers show a

tj'pe of perianth intermediate between Martagon and

Eulirion; they may be heavily blotched with purple or

they may be quite unblotched as in L. iwiinulinum.
These variations do not appear restricted to any definite

geographical area but intermingle. I doubt whether any
of them can be called truly equivalent to the Nepal Lily.

I suggest, therefore, the varietal appellation of hurmanicum
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to these variable Burmese plants, retaining also the name
L. primidimLra for the well-marked canary-yellow plant
without blotches. The other species of the alliance, poly-

pltyllum, Steirartianum, and taliense are comparatively
easily discriminated from the foregoing and from each
other.

I submit a key to the species discussed above.

KEY TO THE SPECIES.

I. Martagon type of perianlh
—

completely
revolute.

* Flo\ver.s with white ground-colour . taliense
** Flowers with yellow or greeni.sh-

yellow ground-colour.
+ Stems always 1-fld. . . Stewartianum

tt Stems usually 2-10-fld.

I West Himalayan species with
narrow elongate bulb . pohjphyllum,

II Chinese Species.

§ Leaves with cuneate base . ochraceum

§§ Leaves with rounded base
;

fruit small, resupinate . Tenii
IL Intermediate type of j^eriauth between

Martagon and Eulirion.
* Flowers heavily blotched inside

with purple . . nepalense var. hurmanicum
** Flowers canary -

yellow, un-
blotched . . . nepalense var. primulinum

III. Archelirion-Enlirion type of perianth
with segments spreading
from the upper third . nepalense var. tupicum

INDEX TO NAMES RELATING TO LILIUM TALIENSE
AND ITS ALLIES.

Liiium apertum, Levi, in Flore de Kouy-Tcheou, p. 25, nee Franch.
= ochraceum.

L. Bodinieri, Levi. MSS. in Herb. Levi. = ochraceum.

L. claptonense, Hort. Low. =p)rimulinum.

L. Feddei, Levi, in Fedde Repert. Nov. Spec, xi (1912) 303. =taliense.

L. majoense, Levi, in Fedde Repert. Nov. Spec, vi (1909), 265.
= ochraceii,m.

L. neilgherrense, Collet. & Hemsl. in Jour. Linn. Soc, xxviii (1891), 138,
nee Wight. =p>rimulinum.

L. nepalense, D. Don in Trans. Wern. Soc, iii (1821), 412. North-
West and Central Himalaya.

var. burmanicum, W. AV. Sm. Ujjper Burma and Burmo-
Yunnan frontier.

var. primulinum (Baker). Upper Burma.
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L. ochraceum, Franch. in Jonrn. de Bot., vi (1892), 319. Yunnan,
Kweichow.

L. ochroleucum, Wall. MSS. in Herb. Lindl. =nepalense.

L. polyphyllum, D. Don in Royle's 111. Him. (1839), 388. Western
Himalaya.

L. primulinum, Baker in Bot. Mag., vol. cxviii (1892), t. 7227. =
nepalense var. yrimulinum.

L. pundatum, Jacquem. MSS. ex Duchart. Obs. Gen. Lis., 77. =
polyphyllum.

L. Pyi, Levi, in Fedde Repert. Nov. Spec, vi (1909), 263. Imperfectly
known and altogether doubtful. East Yunnan.

L. Stewartianum, Balf. f. et W. W. Sm. in Trans. Bot. Soc. Edin.,
xxviii, pt. 3 (1922), 127. West Yunnan.

L. stylosum, Klotzsch. MSS. in Herb. Berol. =polyphyllum.

L. taliense, Franch. in Journ. de Bot., vi (1892), 319. Yunnan.

L. Tenii, Levi, in Fedde Repert. Nov. Spec. vi. (1909), 263. East
Yunnan.

II.

The Lilies in Herb. Li^veillie.

The following notes deal with the material used by
Monseigneur Leveille for description of his new species
and for record of occurrence of previously known species
in his floras of Yunnan and Kweichow. Some of it is of

very poor quality and does not afford a basis for definite

determination. I omit reference to plants in the collection,

some correctly named, others not, which have no bearing
on the validity of species or on the distribution of the

Chinese Lily flora. For purposes of reference I deal with

the names in alphabetical order.

L. apertum, Levi, in Fl. de Kouy-Tcheou, p. 250, nee

Franch. E. E. Maire, No. 7454 in Herb. Bonati
;

pasture land, Tong Tchouan, East Yunnan, 2800 m.

Cavalerie, No. 3006
; Majo, Gan-chouen, Kwei-

chow.

This is the basis for record of L. apertum in

Kweichow. (Flore de Kouy-Tcheou, p. 250.)

All referable to L. ocliraceutn, Franch.

L. Bodinieri, Levi, in Herb. Levi.

Type, Cavalerie, No. 3006. See under apertum.
Leveille reduced his species to L. apertum, Franch.

I have found no, record of publication of the name.
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L. Bonatii, Levi, in Fedde Repert. Nov. Spec. xi.

(1912-13), p. 303.

Type, Maire, No. 7336 in Herb. Bonati. Also

collected by Maire at lo-chan and Ta-hai, East

Yunnan at"^ 3200-3400 m.

The plant is Fritillaria cirrhosa, D. Don.

L. callosum, Sieb. et Zucc. Fl. Jap., p. 86, t. 41.

This is recorded as such in Flore de Kouy-
Tcheou, p. 250.

Coll. Emile Bodinier, No. 2440. Environs de

Kouy-yang. Bords du ruisseau au bas de la mont
de Kien-lin-chan. Fleurs jaune-rouge.
The plant is L. Henryi, Baker, which thus extends

into Kweichow.

L. Cavaleriei, Levi, et Vaniot in Mem. Ace. Nuovi

Lincei, Roma, xxiii (1905), 372. This is a puzzling

fragment. The material consists of one detached

flower and a small portion of stem with three leaves,

two of these adjoining the inflorescence region.
Leveille's description is too short, and he suggests
an affinity with his L. linceorum, q.v. It has no

connection with that plant. I append the original

description :
—

" L ilium Cavaleriei, Levi, et Vnt. Sp. nov.

"Differt a praecedente foliis multo rarioribus,

lougioinbus et latioribus, praesertimque flore luteo

et profunde lateque aperto, stylo et staminibus

perianthio ferme aequalibus.
"
Kouy-Tcheou : Gan-pin (

Julien Cavalerie)."
In his Flore de Kouy-Tcheou, the record of this

lily is subscribed " Sans localite ni indication."

Along with the specimen is a short note for-

warded by the original correspondent to Leveille—
by Cavalerie, I presume, although this is not

certain.
" Cette fleur est pour vous dire que le lys sec n'est

pas le meme—ce jaune est je crois assez commun
;

le rouge que je vous envoie est moins—du moins

par ici. Le rouge ne s'ouvre pas non plus de cette

fa9on
—il reste un peu ferme et retombe en cloche."

The red lily, I take it, is his L. linceorum—
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type collected at Gan-pin by Emile Bodinier and
L. Martin, No. 1681. It is said to be less common
while the odd fragment is fairly so. Mr. E. H.
Wilson is of opinion that the latter represents

nothing more than a vigorous condition of L. Davidi,
Duchart. With his opinion I concur.

L. concolor, Salisb. Parad. t. 47, and var. pulchellum.
Recorded by Leveille for Yunnan in Plantes du

Yunnan, p. 165.

The plants on which the record is based are L.

Delavayi, Francli, but see under L. Mairei.

L. cupreum, Levi, in Bull, de Geog. Bot., xxv. (1915), 88.

This is L. Fargesii, Franch., not previously
recorded from Yunnan. One gathering of E. E.

Maire from Ta-choui-tsin, E. Yunnan.
L. Fauriei, Levi, et Vant. in Fedde Repert. Nov. Spec.

V. (1908), 282.

Founded on Faurie Nos. 653 and 2100 in Herb.

L6vl. from Korea. The plant is L. amahile, Palibin.

L. Feddei, Levi, in Fedde Repert. Nov. Spec. xi. (1912),

303.

This has been discussed previously under L.

taliense
;
see above, p. 134. The plant is L. taliense,

Franch. The colour of the flower on ticket and in

original description is given as yellow, but the

writing on the ticket is not Maire's. A second

gathering from lo-chan with ticket in Maire's hand

saj^s wliite, spotted red.

L. graminifolium, Levi, et Vant. in Fedde Repert. Nov.

Spec. v. (1908), 283.

The type shows an inflorescence of four very im-

mature flowers. Nakai in Flora Koreana (1911), 258,

suggests reduction to L. callosum, Sieb. et Zucc,

and quite correctly. The bracts show the character-

istic callused tips and the unopened flowers are

those of callosum.

L. linceorum, Levi, et Vant. in Mem. Ace. Nuovi Lincei,

Roma, xxiii. (1905), 37.1.

The type is Bodinier et Martin, No. 1681, from

Gan-pin, Kweichow. There are in addition in Herb.

Levi, several gatherings under this name from E.
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Yunnan. They are all referable to L. Delavayi,
Franch.

L. longiflorum, Thunb. in Trans. Linn. Soc, ii. (1797),

333.

Leveille records this species in Plantes du

Yunnan. His specimens are L. Brownii, F. E. Br.

var. Colchesteri, E. H. Wills. The record of the

same species in Flore de Kouy-Tcheou is based on

Bodinier,. No. 1722, collected near Kouy-yang. This

latter is L. myriopJiyllum, Franch.

L. Mairei, Levi, in Fedde Repert. Nov. Spec, xi, (1912),

303.

A figure in Plantes du Yunnan, p. 166, shows all

there is of the type. It does not appear to be any-

thing more than a poor form of L. concolor, Salisb.

L. majoense, Levi, in Fedde Repert. Nov. Spec. vi.

(1909), 265.

This is referable to L. ochraceumn, Franch., and

has been discussed under that species. See above,

p. 134.

L. mirabile, Franch. in Journ. de Bot., vi. (1892), 313.

Represented in Herb. Levi, by one gathering of

Maire, at Lan-ngi-tsin, E. Yunnan. It accords with

L. mirabile which is separable from L. giganteum,
Wall., by characters of' dubious value.

L. oxypetalum, Franch. in Journ. de Bot, vi. (1892), 320,

nee Baker.

In Herb. Levi, is a co-type (Delavay 4178). This

is L. apertum, Franch. in Journ. de Bot., xii. (1898),

220, better referred to Nomocharis (see Trans. Bot.

Soc. Edin, vol. xxvii. (1918), pp. 291, 296.

L. Pyi, Levi, in Fedde Repert. Nov. Spec. vi. (1909), 263.

This lily is not in Herb. Leveille, missing through
some mischance. Leveille places the plant near L.

concolor, Salisb., but describes the flower as solitaiy

and nodding, while the nectariferous furrow is

o-labrous ;
the perianth segments are recurved. The

description rather suggests the affinity of ochraceum

and taliense. In the absence of specimens the only
course is to leave this as a dubious and imperfectly
known species.
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L. sempervivoideum, Levi, in Bull, de Geog. Bot., xxv.

(1915), 38.

This is figured in Plantes du Yunnan, p. 166.

Syn. L. amoenum, E. H. Wilson MSS. in Herb.

Kew. on Henry, No. 10,743 and Hancock 174.

L. yunnanense, C. H. Wright, in Journ. Linn. Soc,
xxxvi. (1903), 186, pro parte quoad spec, duo supra
citata, vix Franch.

This is a dwarf lily of the Bakerianum-Delavayi
group from the comparatively dry eastern Yunnan.
Its relationships will be discussed when L. Delavayi,
Franch., is dealt with (p. 159).

L. Taqueti, Levi, et Vant. in Fedde Hepert. Nov. Spec.
V. (1908), 283.

This is represented by two stunted specimens less

than a foot high, with unopened flower-buds—Taquet
2101. Nakai in Flora Koreana, p. 257, has suggested
reduction to L. cernuiiTn, Kom. Mr. Grove, Mr.

Wilson, and I agree that the type represents a

young stage of L. callosuon, Sieb. et Zucc.

L. Tenii, Levi, in Fedde Repert. Nov. Spec. vi. (1909),

263.

This plant has been referred to already in dealing
with L. ochraceum. See above, p 134. The species
is retained as possibly valid.

TIL

L. Davidi, Franch., and its Allies.

There has been considerable discussion and confusion

with regard to this lily and the species allied to it. Our

knowledge of L. Davidi is based on very imperfect
material. Its story will be found in Elwes' Monograph
which contains the original description. The figure there

was taken from what Mr. Elwes calls the single and not

very perfect specimen. The author suggests that the

colour of the lily flower may be brighter than the figure.

The points in the description to which I would call atten-

tion particularly are :
—

Stem slender, green spotted with purplish and covered

with pubescent hairs
;
leaves 60-70, crowded towards the

TEANS. BOT. SOC. EDIN. VOL. XXVin. 12
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centre of the stem, linear, having the edges revolute and a

single prominent central nerve beneath covered with short

hairs; flowei'S in the only known specimen 3, in colour

apparently orange, with numerous pui'plish spots on their

lower half
; perianth segments shortly campanulate at the

base, very spreading at the points, but not revolute,

marked with prominent papillae at their base and remark-

able for the presence on the upper side of a median band

covered with long, white hairs. The bands are wider on

the outer than on the inner segments, and form, in their

junction at the base of the perianth, a downy collar.

Franchet in Plantae Davidiauae, vol. ii (1888), p. 129,

gives a further diagnosis, from which I would quote the

following points :
—

" Caulis ad apicem usque nuinutissime scaberulus .

flores . . . lutei (ex icone citato) dense rubro-maculati.
"
Espece bien caracterisee par ses tiges finement scabres,

ses feuilles etroites, allongees-graminiformes a bords replies

en dessous, par ses fleurs velues-papilleuses en dessous sur

la nervure. Le L. Davidi, de meme que I'espece precedente,

ne peuvent guere s'^loigner du L. speciosum, Thunb."

I note here that both Elwes and Franchet lay stress on

the comparatively slight recurving of the perianth segments
and on the remarkable development of hairs on the median

line on the perianth segments. Elwes suggests no affinity,

while Franchet is inclined to place it along with L:

Duchartrei not far from L. speciosum, Thunb. Elwes is

satisfied that the figure represents adequately the imperfect
material available, and Franchet makes no suggestion that

the same figure is unsatisfactory.

The next stage takes us to Franchet's review of the lilies

of China and Tibet in Journ. de Bot., vi. (1892), 308. Here

Franchet has gone very much farther into the distinguish-

ing characters of the Chinese lilies. L. speciosum he puts
aside on account of its glabrous nectariferous furrow. The

others of the group we are concerned with he breaks up
into three sections, which he endeavours to particularise

by colour distinctions. In his first section with white or

winey-red flowers he places Duchartrei, papilliferuin, and

langkongense. In the second section with yellow flowers,
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spotted brown, he places Davidi and Fargesii. In the
third section with orange-red or bright red flowers he

places sutchuenense, tenuifolium, tigrinum, and j)seudo-

tigrinum. The first of these three sections may stand.

The division line between the other two sections is difficult

to draw, and I doubt its correctness. We have seen that

Elwes judged the colour from the dried specimen to have
been orange, while Franchet calls the flowers of Davidi
"
lutei," basing his opinion, if we take the written record,

on Elwes' figure, ex icone citato. When Franchet came to

describe Fargesii and sutchuenense he separated the former
from Davidi by its glabrous perianth and by the numerous
fimbriate lamellae on the perianth segments. But when he

described sutchuenense he made no comparison with Davidi.

I emphasise these points here because they are of moment
when we come to deal with sutchuenense and Thayerae.
This is all that is known in herbaria of L. Davidi under

that name. It has not been in cultivation under that name.

In the original diagnosis of L. sutchuenense (Journ. de

Bot., vi, 1892, 318) Franchet based his description on

plants collected in two distinct areas, some collected by
Prince Henri d'Orleans near Tatsien-lou, and some collected

by Farges in the mountains near Tchen-keou-tin, also in

the province of Szechwan. These were accepted as eon-

specific until comparatively recently. But for Szechwan

plants coming into cultivation the question would probably
not have arisen as the types are in the Paris herbarium,

and duplicates in other herbaria rare. Seed was sent by
the Abbe Farges to M. Maurice L. de Vilmorin. The lily

flowered for the first time in 1897, and was recognised as

L. sutchuenense, Franchet, and so named. A good account

is given of it by M. Mottet in Revue Horticole, Ixxi (1899),

p. 475, fig. 204. Kew received it from Messrs. Vilmorin in

1897 and it flowered in July 1899. It was subsequently

figured in the Bot. Mag., t. 7715. A large quantity of

bulbs was sent from Szechwan by Mr. E. H. Wilson in

1904 to Messrs. Veitch. These were from Tatsien-lou

where Mr. Wilson says they were common, and frequently

cultivated by the peasants. That explorer found it growing
in great abundance on rockj^ grass-clad slopes of the

Chino-Tibetan frontier at altitudes from 7000-9000 ft.
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The bulbs are cooked and eaten by the Chinese. Once in

cultivation this plant was also named L. suichuenense, Fr.

Those who had both plants in cultivation were divided in

opinion. There were some who were satisfied to regard
the two as the same species while others demurred.

Thus, in the "Gardeners' Chronicle," 16th August 1913,
3rd series, vol. liv, Mr. Grove writes :

—
" When both lilies are cultivated under identical condi-

tions, the typical siotchuenense of Franchet is seen to be a

comparatively dwarf and delicate plant with slender, dark-

coloured stem, now and again perhaps a yard high, but

commonly a couple of feet or less. A reference to fig. 46

shows that it is but sparsely leaved—an important point
—

and not floriferous
;
in point of fact, though five or more

flowers have been i-ecorded in cases where this lily has

been highly cultivated, it is usually content with three.

The mature bulb is small—about the size of a peewit's eg^—and the stem, which is only slightly pubescent, has a

curious way of creeping about under the earth before

pusliing through (see fig. 45), a peculiarity it shares, so far

as is known at present, only with L. Leichtlinii, L. neil-

gherrense and L. phili'ppinense.
" The lily collected by Wilson, on the contrary, far from

being a pigmy, is a fine upstanding plant from 4 to 4| ft.

high and very floriferous
;
in fact, in ordinary seasons and

without the stimulus of any special cultivation, it will

usually carry at least sixteen or seventeen blooms. These

are borne on pedicels a good deal longer than those of the

true L. suichuenense, and, though the point is not of

importance, the pedicels are a difierent colour. The stem

is green, and as often as not is noticeably covered by
minute white hairs after the fashion of L. tigrinwtn
Fortunei

;
it is clothed as densely as L. pompon ium with

long linear leaves, and this is the most chai'acteristic

feature of the plant ;
the stem rises straight from the bulb,

which is from 2-2| ins. in diameter, ivory in colour, and

not at all unlike a small edition of L. tigrinum."

Can this have been L. Wilhnottiae ?

Shortly after the issue was definitely raised by Mr.

Wilson when he published a description of L. T/iayerae in
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Kew Bulletin, 1913, p. 266. There he distinguishes his

species from L. sutchuenense by the rigid stem densely and

shortly hispid, white-bearded in the leaf-axils, leaves linear-

oblong, with scabrid, revolute margins, flowers in a lax

pyramidal raceme and by the villose buds. Mr. Wilson

splits up what he considers is Franchet's composite type,

placing Prince Henri's plant under Tkayerae and leaving

Farges' plant as sutchuenense as the one first cultivated in

Europe and figured as sutchuenense. It should be noted

that Franchet quotes Prince Henri's plant first in his

diagnosis. Franchet's description is more or less applicable
to both gatherings, and in any case Franchet considered

the two conspecific.

The plant or plants concerned here are not restricted in

distribution to the province of Szechwan. Under the

native name of Hong-pei-ho a lily is widely cultivated

throughout Szechwan and all parts of Yunnan—brought
also into certain of the provinces to the east of these two.

The cultivation of the plant spells trouble. The difficulty

arises with many Chinese plants apart from Lilium. An
article of food ranging in cultivation through so wide an

area would be sure to show race variations, and would

certainly vary in size of bulb, rigidity of stem, and inflor-

escence. As regards size of bulb, vigour of growth, form

of inflorescence; and especially villosity, Forrest noted in

the field great divergences in what he judges to be the

same plant. His specimens support his view, but on his

present expedition he promises to collect more fully with

a view to obtaining conclusive evidence.

Mr. Wilson tells me he has come to the decision that his

L. Thayerae is equivalent to L. Davidi. This acute ob-

servation has much to commend it. We have seen that

Davidi was based on very slight material
;
the foliage in

the two is very similar, the slight recurving of the perianth

segments is probabl}^ due to imperfections in the drying of

incompletely opened flowers (I have similar stages in more

than one of Forrest's Yunnan plants of this series); the

colour of dried Davidi was orange to Mr. Elwes' eye, and,

most important of all, the very remarkable villosity of the

bud which persists frequently in the fully opened flowers

is one of the characters employed by Mr. Wilson to mark
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out his Thayerae. This reduction would also explain why
Davidi has never been found again since the first gathering.

Specimens have been referred either to sutchuenense or

Thayerae. Franchet was so impressed by the character

of the perianth segments and by the villosity that he made
no comparison of Davidi with his new species sutchuenense.

In requesting the loan of the tj^pe specimens of Chinese

lilies from Paris I fell into the same error. I did not think

it necessarj^ to borrow the type of Davidi since from Elwes'

illustration it seemed so completely distinct from any of

the other Western Chinese lilies in its villosity. Through
the kindness of Professor Lecomte I have been able to

rectify this and have examined the specimen on which the

plate of L. Davidi was based. The specimen is far from

good, but the artist in Elwes' Monograph has done his best.

The accompanying plate will show its present condition.

There is no doubt in my mind that it is the original. It

has had three flowers and many leaves. Hairs are present
on some of the leaf-axils. The legend runs thus :

—
S5

" Lilium an nova species (?) insignis caule scabro,

foliis linearibus margine revolutis, flore luteo (?) intus abunde

raaculato, extus in medio lanato (note de iM. Duchartre).
Recolte parmi les grandes montagnes qui separent Moupin
du Setchuan, en juillet 1869 A.D."

Elwes' Monograph gives :
—" Tibet orientalis, territorio

' Manze '

dicto, alt. 9000 ped." The month quoted is June

1869, but as the Abbe brought only a single dried specimen
of this lily, both accounts ai-e referable to it.

The examination of the type confirms Mr. Wilson's

surmise—Davidi and Thayerae are equivalent.
I must now revert to consideration of Franchefs type

specimens of sutchuenense. Prince Henri's specimen shows

no bulb
;
the stem is somewhat slender, densely and finely

scabrid
;
the leaves narrow, linear, and grass-like, crowded,

with tufts of whitish hairs at the base of some of the

leaves
;

the perianth appears to have been orange with

dark spots ;
the flower is fully expanded and shows no

remains on the outer median line of any villosity. I have

before me two sheets of Farges, No. 186. One shows a

bulb from which the stem arises direct without any inter-
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vening rhizomatous portion characteristic of the plant
noted by Mr. Grove in "

Gardeners' Chronicle," 16th August
1913, 3rd series, vol. liv.

;
the stem shows the same scab-

ridity as Prince Henri's plant ;
the leaves of this plant lack

the white tufts, but are otherwise similar
;
the flowers of

which there are two fully developed with remains of other

two are likewise similar; the fully expanded perianth

segments show no remains of villosity. The second speci-
men of No. 186 has no bulb; the scabridity is very faint;
the leaves similar in form and consistency show traces of

the white tufts
;
the inflorescence is ample, showing nine

fully developed flowers with remains of one or two un-

developed. They agree with the flowers of the previous

specimen, and show no villosity at this stage. The differ-

ences noted between the plants of these three sheets are all

practically negligible. I think Franchet's s^itchuenense,

as based on these three,^ is distinctly one species and not

two. I cannot bring the discriminating characters used in

the description of L. Thayerae into harmony with Prince

Henri's plant. The stem is if anything less rigid than in

No. 186. It is equally scabridulous
;
No. 186 shows traces

of the white beards in the axils
;
I can see no diff'erence in

the leaves
;
there is only a solitary flower. There is no

trace of villosity in the flower, whatever it may have shown

in the bud. The description of L. Thayerae, however

applicable to other specimens from Szechwan and Yunnan,
does not fit in with what Franchet had before him. The

three sheets are conspecific, and Franchet's sutchuenense

is a unit. I should note here that if Farges, No. 186, were

left as the type of sutchuenense then the plant noted by
Mr. Grove in

" Gardeners' Chronicle," 16th August 1913,

vol. liv., p. 114, fig. 45, is not equivalent. No. 186, as

already noted, has a moderate-sized bulb from which the

stem arises straight, while the leaves are crowded, not

sparse. If the lily named sutchuenense in that article is

a good species it is not L. sutchuenense, Franch. The lily

with which it is contrasted is what was named later L.

Thayerae, and now L. Davidi. But the characters given

1 These three do not represent all the Paris material. I can speak

only of what I have seen. Mr. Wilson tells me in a letter from Paris

that he finds some of the material to be his JVillmotUae.
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in favour of the specific distinctness of this lil}" (in plate

45) do not impress me in view of what follows.

I bring in here some observations on the plants of this

series collected in Yunnan by Forrest and others as they
form an interesting corollary. Forrest collected

"
Pei-Ho,"

a plant of 2^-6 feet, with orange-scarlet flowers with

crimson markings in the Lichiang Valley (No. 6391j. He
notes that it is cultivated by the Chinese and natives who
use the bulb as an article of diet. The flowers and buds of

these specimens show distinct but not copious villosity

along the median line of the perianth segment. The

villosity obviously tends to be easily deciduous. Mr.

Wilson has noted this specimen as L. Davidi. On Forrest,

No. 8429, collected in the Mingkwong Valley, Forrest notes

the flowers as deep salmon-red, spotted deep purple-lake.
He finds it on dry, open situations amongst rocks, un-

doubtedly wild on the hills, but cultivated b}' the inhabit-

ants of the Tengyueh and adjacent valleys for the bulb

which is sold as an article of food under the name of
"
Pei-Ho." The specimens are from 1- to 4-flowered

;
the

bulb is on the small side
;
one of the buds shows a villosity

comparable to the figure of Davidi in Elwes' Monograph.
This is also named Davidi by Mr. Wilson.

No. 4814, collected in the Tali Valley, named Davidi by
Mr. Wilson, has a many-flowered inflorescence

;
the buds

and flowers are almost glabrous, but there are indications

of villosity on some of the perianth segments.
No. 14,663, collected on the Mekong-Salween Divide on

open rocky slopes and on clifls, is a wild specimen ;
the

bulb is missing, but there is an indication of a certain

amount of rhizomatous growth before the developmejat of

the stem exactly comparable to the figure attached to Mr.

Grove's paper referred to
;
the leaves are crowded, well-

bearded at the axils
; the}^ moreover, show the scabridit}'

which is noted in the description of Thayerae ;
the buds

are glabrous. I call attention to this specimen as illus-

trating how this wild form touches both Ihayerae and

sutchuenense as described.

A plant collected by Monbeig in 1907, No. 264, and

probably wild, shows a rhizomatous growth, but a very
scabrid stem

;
the leaves are crowded and somewhat
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scabrid; the buds are almost o-labrous. We see liere acrain

a blending of the characters of stUchuenense and Thayerae.
Other collections show the same variations. Forrest, 2803,
from the Lichiang Range, likewise named Davidi, shows

slightly scabrid leaves and faint villosity on the perianth.
Forrest, No. 494, from grassland on the shores of Lake

Las-Hsi-pa, Yunnan, named Davidi by Mr. Wilson, shows
the same small bulb, a distinct rhizomatous prolongation,
flat, linear leaves which cannot be called scabrid, while the

single flower shows no remains of villosity. It is, however,
rather far developed. Here again we have the same

blending of characters. From Eastern Yunnan we have

Maire, 2658, which would pass for a typical Thayerae,

except that the leaves are not scabrid, while the flowers

have shed their villosity if they ever had it.

I have given these details perhaps at some wearisome

length. I shall now try to summarise the foregoing :
—

1. L. Davidi, Duchart. ex Elwes, was described from

imperfect material, and too much stress laid on its very

slightly revolute perianth, its villosity, and its colour.

Franchet consequently did not think of contrasting it with

his sutchuenense.

2. Mr. Wilson identifies his Thayerae with Davidi.

This decision on the evidence I would accept.

3. L. sutchuenense, Franch., is a unit as regards tlie

specimens cited by the author and not divisible into

sutchuenense and Thayerae (i.e. Davidi).

4. L. Davidi (including L. Thayerae), not uncommon in

the wild state, is a widely spread, cultivated lily showing

many divergences in habit and in villosity. Typical
Davidi shows pronounced villosity and little or no rhizo-

matous growth. But it varies to forms with glabrous

perianth and creeping rhizome.

5. The form with glabrous perianth is the lily called

sutchuenense by Franchet. This is not more than at

most a variety of Davidi.

6. L. Davidi is consequently a variable lily including

Thayerae, E. H. Wilson, and sutchuenense, Fr., these two

forms showing a transition from marked villosity to

glabrousness in the periantli.
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7. As we have seen in the Yunnan specimens rhizomatous

development may or may not appear. The lily in fig. 45

in " Gardeners' Chronicle
"

(16.8.1913), 3rd series, vol. liv.,

named sutchuenense, cannot be taken as exactly equivalent
to the sutchuenense of Franchet, the original types of

which lack rhizomatous development, but show crowded
leaves and an inflorescence which is sometimes many-
flowered. As I have never seen this form in cultivation,

my opinion is given with reservations, but I would regard
it as simply a growth form of Dacidi, certainly more akin

to the glabrous perianth state of that species (sutclmenense)
than to the more villous state which was described as

Thayerae.
The whole of the Davidi group invite comparison with

the Maximowiczii and Tigrinum series from northern and

eastern Asia, which appear to be parallel developments,
but my acquaintance with these eastern lilies is too slight
to give any value to my opinion thereon. Nor have I

material to justify reference to L. Biondii, Baroni, L,

chinense, Baroni, or L. Rosthornii, Diels.

L. Fargesii, Franch., is a member of the series, but is

quite distinct from the foregoing. Franchet bracketed it

with Davidi by colour distinctions, calling the two yellow

spotted with brown as opposed to the orange-red or bright
red of the other species of this group. We have seen that

as regards Davidi this colour distinction will not hold.

There is more to be said for the colour distinction as regards

Fargesii. The plant is not in cultivation and it is difficult

to be sure from dried specimens of the true colour. But
to judge from several sheets which I have on loan from

Paris, the colour would not appear to be a bright orange.
It has a very much smaller flower than its allies, and its

sparse, long, linear leaves also distinguish it. Franchet

also called attention to the number of lamellae on the

inner face of the seg-ments, notin"; them as 4—6 in number.

This seems to hold good. The lily occurs also in eastern

Yunnan—L. cupreum, Levi., is the same. It has the

lamellar characters which Franchet observed, and on

Maire's original ticket the colour is said to be "
cuivre,"

which is additional evidence of colour distinction between

this lily and Davidi and its forms.
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There remains L. Willmottiae, Wilson, of which I have
not seen the types. The plant comes from Hupeh. All

specimens I have seen of this species are from cultivated

plants. These do not agree with the original description,
as the stem is certainly not weak and the leaves are 1-

nerved instead of 3-nerved. I believe the plant before me,
which was cultivated in the Royal Botanic Garden, Edin-

burgh, to be a form of Willmottiae. None of the characters

noted in the diagnosis are individually very strong as

regards specific distinction, but the sum of these characters

seems to warrant the retention of Willmottiae as a distinct

species.

IV.

L. DUCHARTREI, FrANCH., AND ITS ALLIES.

The lilies concerned in this group are :
—

L. Duchartrei, Franch.
;
L. 2xipilliferu')n, Franch. ;

L.

lanlwngense, Franch.
;
L. Forrestii, W. W. Sm.

;
L. Farreri,

Turrill.

Franchet had the first three species in that group of

Chinese Martagons which he characterised by their having

papillose lamellae bordering the nectariferous furrow. He
subdivided this group by colour distinctions and the three

species noted were placed together as having flowers either

white, spotted with brown, or flowers of a winey-red tint.

L. Forrestii, W. W. Sm., appears in Notes of the Royal
Botanic Garden, vol. viii, p. 192 (1914), and was described

as akin to L. Fargesii, Franch. L. Farreri, Turrill,

appeared in
" Gard. Chron.," 3rd series, vol. Ixvi, p. 76

(9.8.19), and was described as akin to L. Duchartrei,

Franch.

I have examined in detail the type sheets from Paris of

L. lankongense, Franch. (Delavay, n. 4487) from Lankong,

Yunnan. Franchet in his description lays stress on the

fact that the stem is covered with leaves to the base, which

character he states is very rare among the lilies of this

group. This is a very slender character on which to base

specific distinction and would require to be supported by

other characters. I understand from Mr. Forrest that the

Lankong area, which he has himself visited, is a very arid

region, consisting geologically of limestones and sand-
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stones principally. L. lankongense is in the type sheet

verj^ much dwarfed. The characters of the bulb and

rhizome, of the leaves, and of the details of the flower

correspond very closely with L. Diichartrei. The presence
of leaves towards the base of the stem seems to me to be

conditioned by the absence or sparse production of other

plants or herbage in the vicinitj^ Mr. Forrest, Mr. Wilson,

and I have examined the type together and agree that it

represents nothing more than a dwarfish state of L.

Diichartrei, Franch.

When I named L. Forrestii I had, as I thought, no

adequate material of L. Duchartrei available and I laid

undue stress on the yellowish-rose ground-colour. Mr.

Wilson, who examined the types, gave it as his opinion
that it is also a form of Duchartrei. The leaves are

shorter and broader than what obtains in typical Duchar-

trei, but Mr. Wilson is right, and I accept the reduction.

It is only a form of that species at most and not worthy
of even a varietal name.

L. Farreri, Turrill, was collected by Mr. Farrer in

Kansu in 1914 under No. 183. No dried specimens of it

were sent home by Mr. Farrer. The plants were grown in

this country in several places from seeds forwarded by Mr.

Farrer. When Mr. Farrer first found it he was remote

from books and thought that he had possibly stumbled on

the L. Davidi of Elwes' Monograph. I quote from " Gard.

Chron.," 3rd series, vol. Ivii, p. 1 (2.1.15), what he says of it :
—

" All the banks are aflame with the scarlet of Lilium

tenuifoliuon amid mounded lavender masses of a very

delightful Aster of acris relationship, w^hich always forms

into a neat round dome, and flowers simultaneously in

such profusion that you can see its crowded blobs of lilac

from far away on the green hills, amid the fiery haze of

the lilies. There is another lily, too, but this is rarer, and

begins only at higher elevations, in a more limited district.

It haunts cool mountain slopes and river banks amid the

coppice. I cannot perfectly recall the figure of L. Davidi

(which I incline to believe this lily to be), or I could be

more certain as to what is, or is not, the name of this.

L. Davidi on its recent introduction was hailed as a
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disappointment by comparison with the seductive plate in

Elwes' Monograph; but this dainty lily could surely not

be despised by anyone. With broader, clear-green leaves,

it is a match in habit for L. tenuifoliuvi, as that species

grows here, noble and dainty, far ampler and more splendid
than it is often seen in England. It attains some 15 inches

in height, and carries one, two, or three pendant Martagon
flowers of a cold ivory or paper-white, waxy in texture,

and freckled rather unnecessarily with maroon alono- the

inner margins of their segments. The flowers are larger
and fatter than those of L. teontifoliiim, and I find it an

attractive beauty, as it hangs glacial and pure amid the

scrub. Its site, soil, and habit suggest little difficulty in

its culture. But it can never have the brilliancy' of L.

tenuifolium as the Thibetans grow it; for they ram a

handful of bulbs at haphazard into the hard mud of their

flat roofs, and there above the eave sprouts a living pyramid
of fire from year to year."

The bulbs received by the Royal Botanic Garden, Edin-

burgh, grew well and produced a lily which was figured,

and the figure was sent to Mr. Grove for his opinion. Mr.

Grove identified it as L. Diichartrei, Frauch. It had a

white ground-colour suffused with rose, and the white hair

tufts in the axils of the leaves were more or less absent.

With its identification as L. Duchartrei I am quite in accord.

Plants believed to be of the same gathering were cultivated

by Mr. F. C. Stern, at Goring-by-sea, Sussex. I have a

figure made from a fresh specimen of this lily. It corre-

sponds closely to Mr. Farrer's description of a cold ivory-

white, and the leaf axils are conspicuously white-bearded.

The flowers seem to be somewhat smaller than usual in

typical L. Duchartrei. Unless Mr. Farrer erred in the

field, we have only one lily to deal with. The colour

differences are at most only varietal. The tufts of hairs

in the axils occur in several series and are not constant.

In any case the Paris type of L. Duchartrei shows these

hairs. The small size of the flower in L. Farreri would

appear to be due to cultural conditions. I cannot see

more in L. Farreri than a form of L. Duchartrei at most.

In this conclusion Mr. Grove and Mr. Wilson concur.
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We are now left with only two distinct species of the

series, L. Duchartrei itself and L. pajjilliferuin.

L. Duchartrei is recorded from Moupine in Szechwan

{coll. David) ;
from Tatsien-lou (coll. Prince Henri

d'Orleans) ;
from Kansu (coll. Farrer) ; among the Yunnan

records are Mo-so-yn (coll. Delavay, n. 3983) ; Lankong
(Delavay, n. 4437); Hee-chan-men (Delavay, n. 2559).

These two records appear under lanJcongense in Franchet's

-description as does also Mo-so-yn in the woods of Koutoui

{Delava}^ n. 3797), which is the exact locality given by
Francliet for one of tlie records of L. Duchartrei. Further

Yunnan records are Chungtien plateau (Forrest, No. 496),

previously reported in Notes Roy. Bot. Gard., vol. vii,

p. 38 (1912), as L. papilliferviin, Franchet
; Lichiang Range

(Forrest, No. 2692), also previously recorded as papilli-

ferum, op. cit., p. 154; Lichiang Range (Forrest, Nos. 6224

and 6582) under Forrestii; mountains in the north-east of

Yangtze bend (Forrest, No. 10,637); Mekong-Salween
Divide (Forrest, No. 14,238); Doker-la, Mekong-Salween
Divide (Forrest, No. 16,730) ;

north-west Yunnan, near

Tsekou (Monbeig, 263).

The species consequently extends throughout the alpine
:areas in the west of the provinces of Kansu, Szechwan, and

Yunnan. Under L. polyphyllnin in Elwes' Monograph
there is a suggestion that that species extends east to the

frontiers of China and Tibet. The plant Mr. Elwes had in

•view was no doubt L. Duchartrei, at the time unnamed.

Apart from bulb characters L. j)olyphylliiiin is readily

•distinguished by the glabrous sulcus.

Franchet distinguishes his L. papilliferum from
Duchartrei by the narrow leaves, by the papillose villosity

of the stem, and by the colour of the flowers. These are

all in this instance satisfactory characters. Forrest col-

lected the species in the mountains west of Feng-kou (No.

12,984); on the Kari Pass, Mekong-Yangtze Divide (No.

13,006) : on the Mekong-Salween Divide in Lat. 28° 10' N.

{No. 13,412). These specimens are quite in accord with

Franchet's types. Forrest gives the colour as deep
crimson, or dull crimson, or deep crimson-maroon. Mr.

Forrest notes further that it is cultivated by the Chinese.

His own specimens were obtained from ledges of cliffs or
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on stony pasture. In the development of its bulb it is

very similar to L. Duchartrei.

V.

L. Bakerianum, Coll. et Hemsl., and its Allies.

We have in this group a good illustration of the over-

lapping in nomenclature which has resulted from the more
or less contemporaneous description some thirty years ao-o

of Yunnan species at Paris and Burmese species at Kew.

Geographically the two areas are continuous and the flora

has much in common, especially in genera where there
tends to be a wide distribution of individual species as is

the case in Lilium. The Burmese representatives are L.

Bakerianum and L. Lovrii. The species described by
Franchet which pertain to this group are L. Delavayi and
L. yunnaneiise. Franchet in his key, Journ. de Bot., xii

(1898), 308, associated with these two the following :

L. formosum, L. myriophyllum, and L. concolor.

The last mentioned has little in common with the group
and may be at once left out. Although placed by Franchet

among the lilies with perianth
"
regulierement evase de

la base au sommet," formosum, and myriophyllum have
their aiBnity in the longijiorum- Wallichianum series and
need never be confused with the Bakerianum group. L.

Henrici, Franchet, Journ. de Bot., xii (1898), 220, is stated

by its author to be near Delavayi :
—'

" Le L. Henrici peut-etre place au voisinage du L.

Delavayi, dont il difFere bien nettement par la coloration

de ses fleurs, ses longs pedoncules et ses feuilles allongees,

tres rapprochees sur la tige."

Allowing that Henrici is correctly referred to Lilium,
it has no close connection with the Bakerianum series,

but in point of fact as regards habit and structure of the

flower it comes very near to Nomocharis of which genus
it may be a member. There is also L. linceorum, Levi.,

which as I have shown is only Delavayi {supra, p. 139).

Finally there is L. seiinpervivoideum, Levi., which has

claims to specific distinctness. There are consequently
five lilies for comparison within the Bakerianum group :

—
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L. Bakerianum, L. Loiuii, L. Delavayi, L. yunnanense,
L. seinpervivoideu in.

The histoiy of the desci'iptiou" of the first four shows an

interesting parallel. L. Bakerianum, Coll. et Hemsl., was

first published in Journ. Linn. Soc, xxviii (1890), 138,

pi. xxii. It is described as having white flowers and

remarkable for the short genitalia. No particular affinity

is o-iven unless in the note that it is
"' intermediate in

character between L, davuricum, Gawl., and L. japonicum,
Thunb."—a comparison which it is difhcult for me to

appreciate. In May 1892, in Bot. Mag., t. 7232, appeared
L. Lowii, Baker. It was contrasted with nepalense and

Bakerianum. The latter is said to differ in the erect

flowers, shorter stamens, and inner segments of the perianth
much broader than the outer. The perianth showed

"reddish-purple" or "claret-brown" spotting on the lower

inside half of segments. When these Burmese lilies were

in cultivation (along with sidphureum and the Burmese

form of nepalense) the}^ attracted attention, among other

points, by their variability, especially in colour. Thus

amid several references in horticultural literature I quote
from Mallett in "The Garden," vol. Ixiv (1903), p. 333:—

" Liliuni Bakerianum (Collett and Hemslej"), syn. L.

Loiuii (Baker), Professor Baker's Lily. A recent and

valuable addition to our garden lilies, though known long

ago. Very distinct in the shape and colouring of its

flowers. Bulbs 4 ins. in circumference, white, purplish

wdien exposed, globose, very fibrous, roots stout and of

several years' duration. Stems very slender, smooth or

slightly rough, 3 ft. long, bearing one to three bulbils and

a few roots at their bases. Leaves mere bracts below,

largest (3 ins. long) at the middle of the stem, dark glossy

green, rough beneath, lance-shaped, scattered, ascending.

Flowers two to five in a loose umbel, horizontally poised

or drooping, trumpet shaped, 3 ins. across, 4 ins. long, white,

spotted brown low down the distended funnel, coloured

greenish externally, especially on the midribs; the petal

tips slightly recurve, and the anthers are yellow ; very

variable. Flowers in July. The Burmese forms are mainly

smooth-leaved, and the Yunnan forms rough on the under
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side. We have seen specimens heavily spotted with claret

nearly up to the petal tips, and others scarcely at all

spotted and with a faint lilac flush at the throat. A few-

only are fragrant. Inhabits varied sites on high mountain

ranges 4000 ft. to 6000 ft. above sea-level. Upper Burma
and Yunnan. Its suppressed leaves at the base of the

stems indicate association with scrub."

Doubts arose as to the specific distinctness of Lowii
from Bakerianum. The general trend was to regard it

as a variety at most. Yunnan plants were mentioned as

the same but without reference to any distinct species
of Franchet. The latter's diagnoses of Delavayi and of

yunnanense appeared in September 1892 (Journ. de Bot.,

vi, p. 314). Yunnanense appears first and is compared
with jwponicuni, Thunb., as regards the flower. Delavayi
on the same page has its flowers contrasted with candiduvi.

Even in the key, op. cit. 308, the two species are not so

placed as to suggest comparison except as regards colour

distinctions, Yunnanense is placed among the species

with flowers white or tinted violet on the exterior.

Delavayi among "rouge coccine ou lie du vin presque

toujours maculees de brun ou de noir." It must be said

for Franchet that in the type specimens there is no

immediate suggestion of proximity, but the access of

ampler material of these lilies has brought forms which

bridge the gap between the two. Yunnanense occupies
the place of Bakerianum, while Delavayi has a very close

connection with Lowii. We have consequently in Burma
the white Bakerianu^n giving at the extreme the deep

spotted or tesselated Lowii and in Yunnan the white

yunnanense extending to the olive dark-spotted Delavayi.
Forrest has collected yunnanense in Yunnan several

times :
—

Mountains in the north-east of the Yangtze bend, flowers

pure white, minutely speckled maroon on basal half interior,

fragrant. No. 10,545 ;
Kari Pass, Mekong-Yangtze Divide,

flowers white, faintly tinged rose on exterior, No. 12,977.

(This is a remarkable gathering- in its variations
;

the

largest plants are 2 ft. high with white flowers 3 ins. long ;

there are also plants of 1 ft. high with rose-tinted, speckled
TEANS. BOT. SOC. EDIN. VOL. XSVin, 13
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flowers 1| in. long and leaves densely scabridulous below
;

also half-developed plants of 6 ins., with croM'ded leaves

yet with flowers almost fully open. Forrest made sure on

the spot that these were all conspecific. A study of the

specimens under this number shows conclusively how easily

specific names could be attached to forms of this lily
—and

with apparent good reason, had not the series been care-

fully examined in the field); also in mountains east of

Yung-ning, flower white, fragrant, No. 16,934. All these

sheets I had named as yunnanense and thej'' conform to

Franchet's type. Mr. Wilson has marked them Bakerianu^n,

implying that he considers Franchet's species equivalent to

Bakerianum which was described two years earlier. On
the evidence both botanical and geographical this reduction

I accept. Henry's No. 13,026 from Szemao, flowers white,

is the same
;

it was identified as such by Wright in Journ.

Linn. Soc, xxxvi (1903), p. 128. Henry, No. 10,774, from

Mentze, pinkish flowers, is also the same.

Conspecific w^ith Franchet's tj^pes of Delavayi are

Forrest, No. 10,317, from the Lichiang Range, very heavily

spotted to the tips of the perianth segments ;
No. 8499

from lava bed west of Tengyueh, flowers dull olive-green,

spotted reddish-purple ; No. 1893 from the Tali Range,

pale greenish-yellow, spotted on interior crimson
;
No. 2433

from the Lichiang Range, olive-brown, spotted deep purple ;

No. 5824 from the Lichiang Range, olive-brown, spotted

crimson ;
No, 7137 from Tali Range with eight flowers, deep

brownish-olive, spotted maroon. Maire, Nos. 2221, 2654,

from Yunnan-sen and Leveille's t^^pe of linceorum are also

referable here. There is much variation in the spotting,

some having so little as to approach Bakerianuiii and

certainly to touch Loivii. The style varies much in length,

sometimes twice the ovary as in Franchet's description,

sometimes more or less equal to it. This is not by any
means due to changes in the process of anthesis.

Are all these lilies to be regarded as simplj^ modifications

of one variable species ? Mr. Wilson has referred all the

Yunnan Delavayi to L. Bakerianum, Coll. et Hemsl. var.

Delavayi, Wils. L. Lo\vii is probably nothing but a

spotted form of Bakerianum, but the ground-colour is still

white with a suggestion of green on the outside.
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Franchet's- types (rubro-vinosi) and Forrest's specimens
(olive, olive-brown, dull olive-green) are consistent in their

avoidance of white, while yunnanense is always in Forrest's

experience pure white (tinged sometimes with rose). Mr.
Forrest was at one time of the opinion that Delavayi
showed no refraction of the segment tips, but in photo-
graphs afterwards obtained by him in situ there is a

recurving similar to what is found in Bakerianum. His

experience in the field of what have been termed yunnan-
ense and Delavayi led him to the conclusion that the two
are distinct from one another. Accordingly m^^ inclination

is to keep Delavayi as a species closely allied though it

may be to L. Bakerianum
;

to regard yunnanense as

equivalent to L. Bakerianum,; to consider LowU as a

spotted variety of Bakerianum on the way towards

Delavayi. I am, however, not at all sure but that Lowii

represents most forms of Delavayi, and as Lowii was
described first that name would have precedence. But the

name Delavayi represents the olive lily of Yunnan with

dark spots, and while the doubt remains, that name is on

the whole more worthy of retention. There is still L.

sempervivoideum, Levi. The original description in Bull,

de Geog. Bot., xxv. (1915), 38, is appended.

"
Insignissimum bulbo plarisquamatum ; squamis omnino

liberis lanceolatis confertissime rosulatis, erecto-patentibus,

folia graminea conferta 1-2 mm. lata curta; flos unicus

raro geminus albus, nutans, intus rufo vel rubro punctatus.
" Yun-Nan : collines rocailleuses ou herbeuses de ou en

face de Siao Ou-Long, juin-juill. 1911 et 1912 (E. E. Maire)."

There is ample material of this in Herb. Levi. Henry,

No. 10,743, from Mengtze, with pink flowers may be con-

sidered along with it
;

it was named yunnanense in Journ.

Linn. Soc, xxxvi. (1903), 136. It differs from Franchet's

description and types in (1) the stem being smooth and

not scabrid, (2) leaves scarcely tri-nerved and not scabrid

on the veins, (3) flowers pink and only 4-5 cm. long, (4)

the style is twice the ovary. To this in Herb. Kew., Mr.

Wilson has affixed the name of L. amoenum, Wils., but

after seeing Leveille's type of sempervivoideum decided it

was equivalent. There is also in Herb. Edin. two gather-
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ings of Maire from the vicinity of Yunnan-sen, Nos. 1302,

2238, with no legend save "
Lys rouge

—hautes cinies.
"

This is the same plant.

The type needs ampler description :
—

The bulb and rhizome is that of L. yimnanense {Baker-

ianum). Stem slender, about 30 cm. high, glabrous, but

sometivies finely scabridulous
;

leaves linear, crowded,

4-5"5 cm. long, about 2 mm. broad, 1-nerved, sometimes

faintly 3-nerved, glabrous, or at times with a fine scabridu-

lous early deciduous indumentum—reminiscent of that of

yunnanense but much finer. Flower 1-3, usually solitary ;

3-4 cm. long ; perianth similar otherwise to yunnanense ;

style 2 times the ovary. In Maire's Yunnan-sen specimens
the colour of the flowers is much deeper and the style

equals three times the ovary. In Henry, 10,743, the leaves

are a little larger, up to 6 cm. but much broader (up to

6 mm.), and are much less crowded. But it is the same

lily. Its close affinity to yuniianense {Bakerianum) is

undoubted. It is what yunnanense might be expected to

be in the comparatively dry, sub-arid East Yunnan. Only

Henry, No. 10,774, shows that Bakerianuni more or less

typical is also at Mengtze. The sum of the differences

between sempervivoideuni and Bakerianum are, however,
sufficient for specific distinction. I quote Maire's three

original tickets as Leveille gave an abbreviated statement

of these.
" Lilium bulbeux

; (rare) fl. blanches, pointilles de

rouge a I'interieur
;
rochers en face de Siao-ou-long. Alt.

2550 m."

"Lilium bulbeux; fl. blanches-penchees ;
collines herb-

euses de Siao-ou-long. Alt. 2550 m."
" Lilium bulbeux

;
fl. blanches, penchees, pointillees de

roux en dedans; collines rocailleuses de Siao-ou-long.
Alt. 2600 m."

The colour of the flower varies from white to a deep

pink.
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SESSION LXXXVII

The Seedling Structure of Salix pentandra, Linn.

By Ian W. Seaton, B.Sc. (With PI. VIII.)

(Read 16th November 1922.)

So far as I can ascertain, no record has been made, hitherto,

of the germination of the seed of Salix pentandra. The seeds

are minute and are adapted for wind dispersal by the possession

of a parachute of long silky hairs. This parachute is an arillar

structure and the hairs arise in groups of three or four from a

ring formed of their contiguous bases. This ring fits on to the

lower or radicle end of the seed (fig. 1). On moistening, it

expands slightly and is then completely and easily detachable.

The seed is pear-shaped and has a thin brown testa which

conforms in shape to the enclosed embryo (fig. 2).

The embryo has oblong-oval, plano-convex cotyledons, the

plane, adaxial faces of which are closely adpressed, a short,

stout hypocotyl which ends abruptly, and a very small, terminal,

peg-like radicle (fig. 3). The whole embryo, with the excep-

tion of the radicle, is green and shining.

The seed is exalbuminous, the food reserve being stored in

the cotyledons, which are comparatively large and fleshy.

The embryo is nearly straight in this resting' condition. The

first process of germination is the elongation of the hypocotyl.

Growth is more rapid along one side, and the seedling becomes

bent in consequence. This arching, convex towards the soil

surface, splits the seed coat and the curved middle part of the

TRANS. BOT. SOC. EDIN. VOL. XXVIH. 14
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hypocotyl protrudes, eventually coming above the soil level

(figs. 4, 5, and 6). It is then seen that the bending is such that

one cotyledon is directly above the other as they are withdrawn

from the testa (fig. 7). Germination, then, is epigeal.

A straightening of the hypocotyl next ensues, and, as this

process is nearing completion, the cotyledons begin to expand

(figs. 8 and 9). Meantime, from the blunt lower end of the

hypocotyl, which becomes tinged with red, there grow out

numerous unicellular hairs, which act as would root hairs in

the double function of fixation and absorption, though the

former is probably their primary function in the natural habitat

of the plant. This production of hairs from the hypocotyl

conforms with the behaviour during germination of the macro-

podous embryos of typical helobic plants, and is, no doubt,

correlated with the slow development of the radicle and the

more immediate need of fixation. The radicle begins to show

growth only after a perfect mat of these hairs has been pro-

duced round and above its area of attachment to the hypocotyl.

Its further development, once initiated, seems to be fairly

rapid, and later it bears a few root hairs in the usual definite

area (fig. 10). The expanded cotyledons are only slightly

larger than they are in the seed, and each now shows a very

short petiole slightly thickened at its insertion on the hypo-

cotyl. There is a very indistinct midrib in the cotyledon

and a rather more noticeable apical indentation.

Although germination is quick, the seed coat being split

on the fourth or fifth day, the plumule is slow in evolving,

and is just discernible in seedlings about five weeks old

(fig. 10). Following this stage growth is very slow, and after

seven months the seedling has just produced its seventh leaf.

The first leaf produced is small, obovate, retuse and entire,,

with a distinct midrib but no other discernible venation.

The second leaf differs, apart from its greater size, in having

no apical indentation. The third tapers towards the base,

is elliptical or oval, acute and entire, or may have one or two

small teeth on each side. The ultimate leaves are variable,

usually elliptical, acute, sometimes very shortly cuspidate.

and are increasingly serrulate. All the leaves are a fresh

shining green colour above, glaucous beneath, glabrous,

simple, alternate, and petiolate. From the third leaf onwards

they are alternately incurvinerved (fig. 11).
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There is one point of more than ordinary interest about
the germination of Salix as described in the foregoing para-
graphs. Mr L. B. Stewart, Royal Botanic Garden, Edinburgh,
has tried to germinate willow seed of most of the British

species, during the last twenty years, and until now has had
to confess failure. It was he who first drew my attention to

the seedlings, and to him I am indebted for specimens. The
seed used on this occasion was gathered by Dr. M. Wilson

early in October from a tree near Bavelaw, on the edge of

Balerno Moor. A second sample gathered from the same
tree a fortnight later germinated just as successfully as the
first supply. Both samples were collected in perfect condition,

just as the seed was escaping from the capsules. Since the

seeds are minute and since the embryos are green, it seems
not improbable that immediate sowing is necessary to ensure

germination. The seed did not receive any special treatment.

It was grown in a pit at 60°-65'' F. and germinated fairly

freely in sand, in soil, and on moist filter paper. Another
visit to the tree about 18th November resulted in the dis-

covery of some seedlings germinated under natural conditions.

These had just attained the expanded cotyledon stage shown
in fig. 10.

There is a record by Sir John Lubbock (On Seedlings,
vol. ii, p. 542) of the germination of two species of Willow,

S. cinerea and S. repens, a seedling of the latter being figured.

Comparison of the measurements of S. repens seed with those

given in his account indicates that the cotyledons grow to a

considerable extent in that species. No such growth could be

determined in the case of S. pentandra.

EXPLANATION OF PLATE VIII.

Figs. 1-10 are ten times natural size ; fig. 1 1 twice natural size.

Fig. 1. Seed of Salix pentandra with aril.

Fig. 2. Seed with aril removed.

Fig. 3. Embryo removed from seed coat.

Figs. 4-11. Stages in germination.

Fig. 4. Seedhng five days after germination.

Fig. 10. Seedling five weeks old.

Fig. 11. Seedling seven months old.
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PUCCINIA MIRABILISSIMA, PeCK, A NeW BrITISH EeCORD.

By Malcolm AVilson, D.Sc, F.R.S.E., Reader in

Mycology, University of Edinburgh.

(Read 16th November 1922.)

The occurrence in the vicinity of Edinburgh of Puccinia

mirabilissima, a species hitherto only recorded from the

Unites States of America, is a somewhat surprising circum-

stance. Up to the present this rust has been found in Utah,

Montana, Colorado, and in the Sierra Nevada Mountains,^ and

there is a single record from Washington.^ The fungus

usually occurs on Berberis repens, but has also been found on

B. jiinnata, B. nana, B. puniila, and B. Aquifolia, species

which are all included in the sub-genus Mahonia. It was first

collected at Colinton near Edinburgh in October 1922 on

B. Aquifolia. and has later been found on the same host at

Newlands, Peeblesshire.

The fungus produces its small reddish sori abimdantly on the

\mder surface of the leaf, the attacked plants being rendered

very conspicuous by the development of bright red spots on

the upper leaf surface opposite to the fructifications. Up
to the present only uredospores and teleutospores have been

found, and these occur in the same sori. It is still doubtful

whether any other spore stage is produced by the fungus, for

though aecidia have been described on B. repens in the United

States, the specific connection between these and the uredo-

spores and teleutospores has not been proved.

The cushion-shaped almost hemispherical sori are made up

of a large number of uredospores, intermingled with which

are a few teleutospores. The uredospores possess long colour-

less pedicels which radiate out from the centre and form the

bulk of the compact sorus. The uredospores are attached to

these by a distinct articulation, and only separate at maturity,

leaving the pedicels still in the sorus (fig. 1, p. 166). The spores

are obovate or pyriform, with finely rugose wall, averaging

30 X 18
/x.

Each possesses 2-4, usually 3, equatorially arranged

1 Blasdale, W. C. : Observations on Puccinia mirabilissima. Erythea,
vol. iii, 1895, p. 131.

2 Plant Disease Survey, Supp. 23, 1922. Bur. Plant Industry, Dept.

Agric. U.S.A.
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germ-pores (figs. 2 and 3). The walls are unusually thick,

and in consequence the spores bear some resemblance to

unicellular teleutospores ; in consequence, the species was

originally incorrectly placed in the genus Uromyces as U.

sanguineus.

The teleutospores possess unusually long pedicels, and in

consequence project beyond the uredospores in the sorus.

The pedicel is hyaline up to 200 /x long, and throughout
almost the whole of its length the walls are so thick that

the cell cavity is occluded. At the base, where the pedicel is

often swollen, the walls are much thinner and the cell cavity
is obvious (fig. 6). The wall consists of four layers. The

innermost, next to the contents, is thin and dark coloured,

and immediately outside this is the thick brown warted layer.

This is followed by a hyaline layer, seen particularly at the

apex and sides, and on the surface there is a very fine cuti-

cularised layer. Two germ-pores are present in each cell,

situated usually about the middle of the lateral walls
;

all

the germ-pores usually lie in the same plane (figs. 5 and 8).

The teleutospores average 35 x 24
fj,.

In many cases the pedicel is not attached exactly at the

base of the spore (figs. 6 and 10), and in a few cases the attach-

ment is at the side of one cell, so that the longitudinal axis of

the spore is at right angles to the pedicel (fig. 7). The peculiar

three- and four-celled teleutospores described by Blasdale ^

were not observed.

Germination takes place within twenty-four hours when

the spores are placed in water. The uredospore usually

produces two germ-tubes, which generally soon give rise to

two or three branches (fig. 4). The teleutospore, on germina-

tion, produces one germ-tube from each cell, and these may be

either on the same or on opposite sides of the spore (figs. 9

and 10). Sporidia were not produced in the hanging drops.

On account of the structure of the wall of the teleutospore

and the presence of two germ-pores in each cell, this rust was

removed from Puccinia by Magnus
^ and placed in the genus

Uropyxis, Schrot. Sydow,=^ however, considers that Uropyxis

^ Loc. cit.

2 tiber die Gattung Uropyxis, Ber. d. deutsch. bot. Ges., xvii, 1899,

p. 119.
^
Monographia Uredinearum, vol. i, p. 844.
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is not of generic rank, and makes it a section of the genus

Puccinia. The forms placed in this section are nearly all

American, and none of the British species hitherto recorded

are included in it.

1. Uredospore mth pedicel. 2 and 3. Uredospores in optical section

shelving germ -pores. 4. Genninating uredospore. 5. Teleutosporeshow-ing

germ-pores in surface view. 6 and 7. Teleutospores showing variation in

point of attachment of pedicel. 8. Teleutospore in optical section showing

germ-pores ;
one pore in the lower cell is at a slightly lower level. 9 and 10.

Germinating teleutospores.

The method of dehiscence of the spores ui this rust is of

interest. As already described, the uredospores are dis-

tinctly articulated to their pedicels and become easily de-

tached from them. The sorus has a powdery appearance,

due to the large number of detached uredospores lying on its

surface, the pedicels of which make up the inner portion of

the compact fructification. The few teleutospores in each

sorus project beyond the uredospore layer on account of their

long pedicels. Dietel ^ has pointed out that in this and several

other rusts the base of the teleutospore pedicel rapidly absorbs

water when placed in it, and, in consequence, swells and

1 t)ber Quellungserscheinungen an den Teleutosporenstielen von

Uredineen, Jahrb. wiss. Bot., xxvi, 1894, p. 49.
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becomes wedge-shaped, as seen in
fig. G. In tlie case of P.

mirabilissima, the teleutospore pedicel is packed in tightly
between the uredospore pedicels, and the swelling of the base

of the former produces pressure in the sorus which causes the

teleutospore, together with its persistent pedicel, to be

violently shot out. This process can be readily observed

under the microscope when sori removed from leaves which
have been kept for a short time in dry air are mounted in

water.

The introduction of P. mirabilissima into Scotland probably
took place comparatively recently, for it is hardly conceivable

that this conspicuous rust can have existed for a long period
in the neighbourhood of Edinburgh without being observed.

Berberis Aquifolia was introduced into this country from

America in 1823, and is now extensively grown in gardens and

shrubberies. It is easily reproduced and it is improbable that

living plants have been brought in from that continent in

recent years. From the known facts, it seems unlikely that

the rust was introduced on this host. It may have been

introduced on some other species of Berberis and subsequently

spread to B. Aquifolia, but again there is no evidence for this.

The introduction of living spores on the surface of plants not

belonging to any of the host species is also a possibility.

Shrubs and trees, especially conifers, are brought into the

•country in fairly large numbers, and there is no doubt that

numerous living fungal spores are introduced on these. The

occurrence of the rust in two situations which are over 20

miles apart suggests that its spread may now take place rapidly,

and the common occurrence of the host plant will undoubtedly

facilitate its distribution.

Observations on the Leaf op Senecio gonocladus,

ScH. Bip. By Dorothy G. Wilson, M.A., B.Sc.

(Read 21st December 1922.)

A native of the Cape region of South Africa, Senecio

gonocladus is a distinct xerophyte, characterised especially

by the succulence of its cylindrical leaves, which measure about

one inch in length and are covered externally by a coating

of wax.
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The leaf of this plant exhibits a peculiar and unusual

structural feature. On the adaxial side, from the base of the

leaf to the tip, there runs a strip of tissue which, compared
with the rest of the leaf, is almost translucent. This area

we have named the '• window "
of the leaf. In transverse

section this translucent tissue is found to occupy about

four-fifths of the total area, and microscopic inspection shows

that it is structurally different from the remaining portion,

or what may be called normal tissue of the leaf.

In the normal tissue, a layer of wax is present on the external

surface, covering the epidermis, which consists of two rows of

cells. These are arranged regularly, are rectangular in shape
and thick-walled, the external walls of the cells of the outer

row being especially thick. The inner row of cells of this

double epidermis is interrupted at intervals by oil-ducts.

Within the line of ducts, the normal tissue of the leaf is com-

posed of parenchymatous, chlorophyll-containing cells, of

fairly uniform size and shape. Vascular bundles, varying in

number in different leaves, are embedded in the general

parenchyma of the leaf and are arranged somewhat irregularly.

Stomata are few in number, and where present are found in

pits.

In the translucent tissue of the leaf a coating of wax is alsQ

present, covering as before a two-layered epidermis. But no

oil-ducts are present and stomata are absent. The deeper-

lying tissue is parenchymatous, the cells larger than in the

normal tissue, with thinner walls and without chloro-

plasts. Nor are vascular strands present in this translucent

tissue.

It thus becomes an interesting question as to whether the
"
window "

is of any particular use to the plant. The trans-

lucency suggests that it may allow light to penetrate more

readily to the chlorophyll-bearing tissues, thus facilitating

photosynthesis. As the cell-walls are thin, light will penetrate
them more easily, and as the cells are larger than those of the

normal tissue, there are fewer walls to pass through.
Since the photosynthetic process results in an increase

in weight, if it can be shown that the increase in a control

leaf is greater than the increase in a leaf with the
" window "

blocked, both exposed to the same intensity of light for the

same length of time, there would be reason to believe that the
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" window "
does have some effect on the total amount of light

reaching the deeper tissues.

In this connection, the conclusions given below were based

on the method employed by Sachs. This experimenter

removed, in the morning, portions of leaves of equal area,

or actual halves, dried these and then weighed. The remaining

portions or halves were exposed all day and in the evening

similarly dried and weighed. Increase in weight indicated

gain due to photosynthesis.
In the cylindrical leaves of S. gonocladus, surface areas

cannot readily be compared, but it was found that if leaves

of equal thickness are carefully selected, cylinders can be

punched out of them the weights of which are approximately
the same, the probable error of the mean weight of the samples
taken being less than 1 per cent.

Plants of S. gonocladus were thus selected with leaves of

similar size. Some of the leaves were left in their normal

condition and in an equal number the " windows
"

were

blocked by painting them with Indian ink. The plants were

then placed in the dark until the leaves were found to be starch

free. Cylinders were then punched out of half the normal

leaves selected and from half of those with the
" windows

"

blocked. These were weighed, and dried at 100° C. until the

dry weight remained constant. The remaining leaves were

exposed to light for varying lengths of time, after which drying

and weighing was carried out as before.

In all the experiments performed, whether sunlight or

artificial light was employed, it was found that the gain in dry

weight in the leaf with the " window
"
blocked was less tHan

the gain in the normal leaf. The experiments suggest, in

fact, that the translucent tissue in the leaf is used by the plant

as a means of illumination.

In conclusion, I have to express my thanks to Professor

Wright Smith, Royal Botanic Garden, Edinburgh, for his

kindness in providing facilities for the experiments carried

out, and also to Dr. Graham and to Mr. L. B. Stewart for

drawing my attention to the peculiarity in the structure of

the leaf and for suggesting an experimental inquiry into its

significance.
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Notes on Scottish Plants. By J. R. Matthews,

M.A., F.L.S.

(Read 15th February 1923.)

Ten years have elapsed since the publication of Notes on

Mid-Perth Plants (Journ. Bot., 1913, p. 193), and although
but a limited amount of field-work in that area has been

accomplished during the interval, several plants of sufficient

interest to justify some record of them have come under

observation. While the notes which follow deal mainly with

material collected in Mid-Perth, vice-county 88, mostly from

the Lowland Earn district, reference is made also to certain

plants gathered in other parts of Scotland. In these cases

the Watsonian number or name of the county is indicated
;

where no such details are given the record refers to Mid-Perth.

I have had the valued and experienced aid of Mr. Arthur

Bennett in dealing with certain difficult genera, especially

Potamogeton, and Dr. Eric Drabble has kindly confirmed the

naming of the pansies ;
to both gentlemen I am much in-

debted for their assistance.

Corydalis claviculata, DC. This is rare and local, especially

in the Lowland districts of Perthshire. It occurs on wet,

rocky places, Craig Rossie, Ochils—a somewhat isolated

station.

Dmba incana, L. var. confusa (Ehrh.). Ben Ledi. Quite

characteristic, fruits with stellate hairs.

Sisymbrium altissimmn, L. Railway bank, Dunning. An
alien which is spreading.

Erysimum cheiranthoides, L. Apparently established on

waste ground, near Tobermory, v.-c. 103, Mid-Ebudes.

Dunn, in Alien Flora of Britain, remarks that it becomes

rapidly rarer and less permanent northwards. Its occurrence

in Mull would seem to indicate a widening range in the dis-

tribution of the plant. It is queried for v.-c. 103 by Ewing in

The Glasgow Catalogue of Native and Established Plants.

Viola agrestis, Jord. One of the commonest segregates of

V. arvensis, Murr. 72 Dumfries, 73 Kirkcudbright. 85 Kin-

ross, 88 Mid-Perth.—F. segetalis, Jord. Cultivated land west

of Dunning, and near Milnathort, v.-c. 85.—F. obtusifolia,

Jord. Rather infrequent. Mid-Perth, Kinross, and Ayr-
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"shire (G. Brown, sp.).
— V. ruralis, Jord. Plentiful on railway

embankment near Kinghorn, v.-c. 85.—F. derelicta, Jord. Not

uncommon, but often larger than the type. Kinross and Mid-

Perth.—V. Lloydii, Jord. Very common. Dumfries, Kirk-

cudbright, Kinross, Mid-Perth. Many specimens are large-

flowered and are perhaps better referred to var. inftignis,

Drabble.—F. lepida, Jord. In old pasture, several places near

Dunning.
— F. lutea, Huds. Not uncommon on the Ochils,

often extremely small and showing considerable range of

colour between the type and var. amoena, Henslow.—F.

Curtisii, Forster. Sand-dunes, Southerness, Kirkcudbright.

Taller and more slender than F. Pesneaui, with narrower

leaves, but the distinction between the two is difficult.—F.

Pesneaui, E. G. Baker. Southerness sand-dunes. Typical

plants, passed by Mr, Baker.

Geranium nodosum, L. A few plants of doubtful origin in

a small plantation, Duncrub, Dunning.
Potentilla norvegica, L. A casual at Dunning station

;

not permanent.
Alchemilla argentea, G. Don (A. conjuncta, Bab.). Cottage

gardens. Dunning ; origin unloiown.

Rosa involuta, Sm. Several bushes by the burn above the

village and in quantity on the Ochils near Knowes, Dunning.

In both stations the hybrid is associated with the parents.

Sedum Telephium,, L. Dr. Lloyd Praeger, in his account

of the genus, separates this into two sub-species : S. ^mr-

pureum, Link., and S. Fabaria, Koch. The latter appears to

be the prevailing form in Mid-Perth and Kinross, and Dr.

White (Flora of Perthshire, p. 146) states that all the specimens

he examined seemed to belong to var, Fabaria.

Callitriche stagnalis. Scop. A common plant showing con-

siderable variation. Well-grown specimens from a deep ditch

west of Dunning were commented upon by Mr. Bennett :

"
This is a capital example of foliage. Had this been collected

south of Yorkshire and sent tvithout fruit, one would at once

have said, trusting to leaves alone, C. obtusangula, Le Gall."

The variety serpyllifolia, Lonnr., which is not infrequent,

seems to be connected with the type by all gradations, and it

may be a state rather than a true variety.—C. intermedia,

Hoffm, {C. hamulata, Kuetz.). This is also extremely variable.

A large form from the River Earn seems referable to latifolia,
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Gilibert, if it is not simply a luxuriant state. Var. pedunculata,

DC, by some retained as a species, is not so common as the

type. It occurs here and there on gravel by Leadketty Burn,

Dunning. Var. homoio'phylla, Gren. et Godr., given specific

rank by Williams (Prod. Fl. Brit., p. 509), under the name

C. angustifolia, Hoppe, occurs in the same burn. I have not

seen this variety in fruit.—C. autumnalis, L. Plentiful in

Keltic Loch and Keltic Pond, Dunning, as a smaller form

than usual.

Lythrum Salicaria, L. A local plant in Perthshire ;
re-

corded for CriefT neighbourhood. Lowland Earn, and now

established lower down the river near Aberuthven.

Galium palustre, var. elongatum (Presl). River Earn, near

Dalreoch Bridge.

Linnaea horealis, L. In my former notes, reference is made

to the Duncrub station mentioned in White's Flora of Perth-

shire. The plant has certainly disappeared from this locality,

no doubt as a result of recent changes in the woodlands.

Solidago Virgaurea, var. cambrica, Huds. Craig Rossie,

Dunning, at about 1000 feet.

Aster Novi-Belgii, L., and Tanacetum vulgare, L., are not

infrequent on the banks of the Earn.

Hiemcium stictophyllum ,
Dahlst. (fide Druce). Several

plants, rocky ground near Loch Arienas, Morven, v.-c. 97.

Campanulw.rcvpunculoides, L. Railway embankment west

of Dunning Station, probably an escape from cultivation.

Phyteuma spicatum, L. has disappeared from the station

mentioned in my former notes.

Verbascum Lychnites, var. album, Mill. A casual at Dun-

crub, Dunning.
Mentha longifolia, var. nemorosa, Willd. Quite established

in several places near Dunning.^
—M. spicata, L. (M. viridis, L.).

Banks of the River Earn.—M. aquatica, var. minor, Sole.

Kirklands, Dunning. Var. major, Sole. Not infrequent, and

common at the Whitemoss Loch.—M. verticillata, Huds.

{M. sativa, L.). Since this represents aquatica xarvensis,

considerable variation may be expected, and it is doubtful

if any useful purpose is served in trying to attach varietal

names to an extensive series of hybrid forms. Of hundreds of

specimens examined, some seemed referable to var. ovalifolia,

Opiz, and others apparently matched var. acutifolia, Sm..
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but many failed to agree with any of the numerous varieties

that have been described.—M. arvensis, var. Nummularia,
Schreb. Fields west of Dunning.

Polygonum heteropkyllum, Lindm., and P. aequale, Lindm.,
constitute the common sub-species of the aggregate P.

aviculare in Perth and Kinross.—P. heterophyllum, var. boreale,

Lindm., associated with Ranunculus reptans, L., on the sandy
shore of Loch Leven looks distinct, the succulence of the leaf

being quite pronounced.
Rumex Hydrolapathum, Huds. River Earn, near Aber-

uthven. A gratifying extension in the range of this local

plant in Perthshire.

Potamogeton polygonifolius, Pourr., var. cordifolius, C. & S.

Cow's Moss, Dunning.
—P. decipiens, Nolte. The Earn

specimens come under var. latifolius, Hagst., but leaf-size is

no certain mark of distinction in this genus.
—P. perfoliatus,

L. The type is common in the Earn. A state with very small

leaves and short internodes occurs in the Whitemoss Loch.—
P. crispus, L., var. planifolius, Meyer. River Earn, about a

mile above Dalreoch Bridge.
—P. panormitanus, Biv. Keltic

Pond, Dunning. Passed as a form of pusillus until Hagstrom
in his recent researches drew attention to the differences

between the two species.
—P. trichoides, Cham, et Schlecht.

Whitemoss Loch. An addition to the list of Scojbtish plants.

See Mr. A. Bennett's paper in Trans. Perth. Soc. Nat. Sci.,

vol. vi, p. 6, 1914.—P. pectinatus, L. A slender state. Dis-

covered in Keltic Pond, Dunning, July 1919. Not an un-

common species, but hitherto unrecorded from Perthshire.

Zannichellia palustris, L. Keltic Loch. Very rare. See

my note in Trans. Perth. Soc. Nat. Sci., vol. vii, p. 74, 1920.

Carex pulicaris, L., /. montana, Pugl. Turfy ground, Ben

Ledi, 87 West Perth.
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Additions to the Flora of Orkney, as recorded in

Watson's
"
Topoc4raphical Botany," Second Edition

(1883). By Colonel H. H. Johnston, C.B., C.B.E..

D.Sc, M.D., CM., F.R.S.E., F.L.S.

(Read 19th April 1923.)

This paper forms a continuation of five papers on the

same subject, one of which I read before the Scottish Natural

History Society on 4th April 1895, and which was published
in

" The Annals of Scottish Natural History," No 15,

pp. 173-181 (July 1895), and the other four before the Botanical

Society of Edinburgh on 15th January 1914. 10th June 1920,

17th March 1921," and 20th April "l922, and which were

published in the Society's
"
Transactions," vol. xxvi, pp.

207-217 (1914), and vol. xxviii, pp. 23-42 (1920), pp. 51-66

(1921) and pp. 98-117 (1922), respectively. Most of the plants

mentioned in this paper were collected by me during the year
1922.

Before and after the publication of the second edition of

Watson's
"
Topographical Botany," in 1883, several of the

plants mentioned in the following list have been recorded

from Orkney by me and other botanists; but as the value

of botanical records is greatly enhanced by the possession

of authentic specimens, I have included in this list the

names of all specimens in my herbarium, which are either

additional to or confirm doubtful records of the plants

recorded from County No. Ill Orkney in the second edition

of the above-mentioned book.

In the case of those plants which have already been re-

corded from Orkney, references are given in the following

list, under each species and variety, to the books in which

the records have been published. These records are principally

contained in "A Tour through some of the Islands of Orkney
and Shetland," in the year 1804, by Patrick Neill (1806);
"
Notice of some of the rarer Plants observed in Orkney during

the Summer of 1849," by John T. Syme, Esq., published in

the
"
Transactions of the Botanical Society of Edinburgh,"

vol, iv, pp. 47-50 (1850) ;

"
Florula Orcadensis—A list of

plants reported to occur in the Orkney Isles," by H. C. Watson,

Esq., F.L.S., published in
" The Journal of Botany," No. xiii.
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pp. 11-20 (January 1864) ;
Annual Reports of the Botanical

Exchange Club of the British Isles
;
"A new List of the

Flowering Plants and Ferns of Orkney," edited by W. A.

Irvine Fortescue, and published in
"
The Scottish Naturalist

"

(1882-1884) ;

"
Supplement to Topographical Botany," ed. ii,

by Arthur Bennett, A.L.S. (1905) ;
and

"
Flora Orcadensis,"

by Magnus Spence, F.E.I.S. (1914).

The nomenclature followed is that of the second edition

of Watson's
"
Topographical Botany

"
(1883), except in

the case of species and varieties which are not recorded in

that work. In the latter case the nomenclature adopted
is that of

" The London Catalogue of British Plants," tenth

edition (1908), except where otherwise stated. Non-native

plants, which have become naturalised in Orkney, are dis-

tinguished by a *
prefixed to the names, and the names of

casuals are printed in italics.

Of the 23 species and varieties recorded from Orkney in

the following list, 10 are native, 1 is naturalised, 4 are mere

casuals introduced into Orkney through the agency of cultiva-

tion, and 8 were planted by man.

Abbreviations.

" Annals Scot. Nat. Hist."=The Annals of Scottish Natural History.

Bennett,
"
Suppl. Top. Bot."= Supplement to H. C. Watson's Topo-

graphical Botany, second edition. By Arthur Bennett, A.L.S.

(1905).
"
Bot. Exch. Club Report

"
(separate Reports by the Secretary and

Distributor)= Report of The Botanical Exchange Club of the

British Isles, at present called The Botanical Society and

Exchange Club of the British Isles.

"
Journ. Bot."= The Journal of Botany.

" Lond. Cat."= The London Catalogue of British Plants.

Neill,
" Tour

"=A Tour through some of the Islands of Orkney and

Shetland, in the year 1804. By Patrick Neill, A.M., Secretary

to the Natural History Society of Edinburgh (1806).

"Scot. Nat."=The Scottish Naturahst.

Spence,
"
Flora Orcadensis

" =^ Flora Orcadensis. By Magnus Spence^

F.E.LS. (1914).

Watson, "Top. Bot.
"= Topographical Botany, second edition. By

H. C. Watson (1883).

COEEECTIONS.

In
"
Trans. Bot. Soc. Edin.," vol. xxviii, part ii, p. 56 (1921),

for ''Fuchsia Riccartoni, Hort. Am. bor. Cult, (fide G. C.
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Druce)," read
" Fuchsia tiiacrostema, Ruiz et Pav. {fide T. A.

Sprague)."
In

"
Trans. Bot. Soc. Edin.," vol. xxviii, part ii, p. 57 (1921),

for
" Taraxacum spectabile, Dahlst., var. maculigerum,

Dahlst. {fide G. C. Druce)," read " Taraxacum n^vosum,
DaJdstedt {fide Hugo Dahlstedt)."

In
"
Trans. Bot. Soc. Edin.," vol. xxvi, p. 221 (1914), and

Spence,
"
Flora Orcadensis," p. 132 (1914). the plants from the

Links of Melsetter, erroneously recorded under
"
Gextiana

€ampestris, Linn.,''' are Gextiana Amarella, Linn, {fide

C. E. Salmon, August 1921).

Hesperis matronalis, Linn, {fide T. A. Sprague).
—Rubbish

heap at seashore, 10 feet above sea-level, Hamla Voe, Strom-

ness Harbour, Stromness, Mainland, 7th July 1922, Henry
Halcro Johnston. Not native. Rare. Plants in full flower

on 7th July 1922 and in fruit on 14th October 1922. This

species is cultivated in gardens in Stromness, from which

plants of it have probably been thrown out with weeds and

rubbish.

The aggregate species Viola arvensis, Murray, is recorded

from Orkney in Watson,
"
Topographical Botany," ed. ii,

p. 57 (1883), but the following segregate species is not

mentioned in that book. The nomenclature followed for

this segregate species is that of
"
The British Pansies," by

Eric Drabble. D.Sc, F.L.S., reprinted from
"
The Journal

of Botany," vol. xlvii (1909) :—

Group I.—arvenses.

Viola derelicta, Jordan, ap. Billot,
"

El. France et Allem."

101 (nomen) {fide W. G. Travis).
—Border of an oat field,

60 feet above sea-level, Bigging, Birsay, Mainland, 8th

September 1922, H. H. Johnston. Not native. A weed of

cultivation. Common. Plants in flower, and sparingly in

unripe fruit, and growing among Viola tricolor, Linn. Corolla

small ;
two upper petals uniformly pale violet, or whitish -

violet in different plants, or rarely in the same plant ;
two

lateral petals white, each with 1-2 dark violet lines
;
lower

petal white, with 5-7 dark violet lines, and a yellow base
;
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spur of lower petal dark purple, as long as the calycine
appendages. Two lateral petals and lower petal turning
pale yellow on drying. Confirms the record of this species
from Orkney (Stromness, Mainland, 1900, Rev. E. S. Marshall)
in Drabble,

"
The British Pansies," p. 21 (1909) ;

"
Annals

Scot. Nat. Hist.," No. 73, p. 59 (January 1910) ; and
"
Trans.

Bot. Soc. Edin.," vol. xxvii, p. 55 (1916).
PoLYGALA OXYPTERA, Reichh. [=PoLYGALA DUBiA, Bellynck]

(fide C. E. Salmon).—Grassy cliffs at seashore, 10 feet above
sea-level, Scapa, Saint Ola, Mainland, 25th July 1876 (the
same specimen was identified as

"
Polygala depressa,

Wender," by the late Dr. J. T. I. B. Boswell), and 5th July
1912, H. H. Johnston

; natural pasture at edge of sea-clift's,

50 feet above sea-level, Howequoy Head, Holm, Mainland,
20th August 1922, H. H. Johnston; and grassy banks at

burnside, 110 feet above sea-level, Geo Burn, Germiston,

Stenness, Mainland, 20th September 1922, H. H. Johnston.
Native and rare at all of these three stations. Confirms the

record of this species from Orkney (Rousay, July 1896, Miss

Webb) in Bennett,
•'

Suppl. Top. Bot.," p. 17 (1905). See
"
Annals Scot. Nat. Hist.," No. 56, p. 229 (October 1905) ;

and Spence,
"
Flora Orcadensis," p. 9 (1914).

Medicago lupulina, Linn., var. Willdenowiana, Koch (fide

G. C. Druce).
—

Gravelly ground round filter beds, 200 feet

above sea-level, Kirkwall Waterworks Reservoir, near Hatstou,
Saint Ola, Mainland, 9th August 1920, H. H. Johnston. Not
native. Rare. Plants in unripe fruit and sparingly in flower.

Confirms the record of this variety from the same station

on the same date, by Dr. G. Claridge Druce in
"
Bot. Exch.

Club Secretary's Report for 1921," vol. vi, part iii, p. 378

(September 1922). Medicago lupulina, Linn., is recorded as a

non-indigenous plant from Orkney in Watson,
"
Top. Bot.,"

ed. ii, p. 107 (1883), but the var. Willdenowiana, Koch, is not

mentioned in that book.

[Geum urbanum, Linn.—Plantation of trees, 80 feet above

sea-level, Binscarth, Firth, Mainland, 6th September 1922,

H. H. Johnston. Not native. Plants introduced into Orkney
in the latter half of the nineteenth century and planted at

Binscarth, where they have multiplied and spread in the plan-

tation of trees. This species is recorded from Orkney in

"Annals Scot. Nat. Hist.," No. 26, p. Ill (April 1898);
TRANS. BOT. SOC. EDIN. VOL. XXVIII 15
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Bennett,
"
Suppl. Top. Bot.," p. 31 (1905) ;

and Spence,
"
Flora Orcadensis," p. 21 (1914) ; but, having been planted

in an artificial plantation of trees, and being still confined

to that plantation, it has no claim to be included in the

flora of Orkney, any more than the exotic trees in the

same plantation.]

[Rubus spectabilis, Pursh (fide D. K. Hughes).
—
Rocky

ravine at waterfall, 120 feet above sea-level, Burn of Laro,

Rousay, 24th May 1922, H. H. Johnston. Not native.

Planted by man, but by whom I have not as yet ascertained.

Ten shrubs, 4-7 feet high, in full flower, with large rose-pink

petals, only seen by me at the Burn of Laro. This pretty-
flowered Bramble is a native of North America, and, on 27th

May 1922, I also saw it growing in a plantation of trees at

Trumland House, Rousay.]

[Rosa gallica, Linn, (fide William Barclay).
—

Grassy bank at

roadside on the outer side of a garden stone wall, 20 feet above

sea-level, Castlegreen, Saint Ola, Mainland, 28th August 1922,

H. H. Johnston. Not native. Planted by man both inside

and outside the garden of Castlegreen House. Very rare.

Plants sparingly in flower-bud. This species is recorded from

the same station by Dr. G. Claridge Druce in
"
Bot. Exch.

Club Secretary's Report for 1920," vol. vi, part i, p. 123

(September 1921), but, being merely a cultivated garden

plant, it has no claim to be included in the flora of Orkney.]

[CratcBgus Oxyacantha, Linn., probably (fide D. K. Hughes,
who states that "it is not possible to decide in the absence

of both flowers and fruit ").
—Near the edge of grassy cliffs

at seashore, 50 feet above sea-level, Berstane, Saint Ola,

Mainland, 19th October 1922, H. H. Johnston. Not native.

Three shrubs, planted by man, only seen by me on the top
of the highest part of the cliffs between Berstane Bay and

Wideford Burn.]

[Sambucus nigra, Linn.—Whin and elder hedge, 50 feet

above sea-level. The Loan, Gyre, Orphir, Mainland. 11th

August 1879, H. H. Johnston
;

not native, planted by the

late James Johnston of Coubister on 6th April 1841, plants
in flower

;
and marsh, 80 feet above sea-level, between Fursan

and the Burn of Woodwick, Evie, Mainland, 28th July 1922,

H. H. Johnston, not native, planted by man along with a few

bushes of Salix viminalis, Linn., forming a small clump of
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low shrubs, none of which were in flower or fruit. In the
Rev. Dr. George Barry's

"
The History of the Orkney Islands,"

p. 280 (1805), the Elder is recorded as growing
"
on rills in

Hoy," where it still grows on the banks of Kirk Burn, near
The Bu, but, as this species only grows in Orkney where it

has been planted by man, it has no claim to be included in

the flora of the county.]
The aggregate species Taraxacum officinale, Wiggers,

is recorded from Orkney in Watson,
"
Top. Bot.," ed. ii,

p. 236 (1883), but the following five segregate species are not
mentioned in that book :

—
Taraxacum bellulum, Dahlstedt (fde Hugo Dahlstedt).—

Grassy banks at seashore, 5 feet above sea-level, Sweyn
Holm, H. H. Johnston. Native. Rare. Plants sparingly
in flower, and growing in an uninhabited and uncultivated

island, used for grazing sheep on in summer. Dr. Hugo
Dahlstedt informs me that this species also grows in Western

Norway.
Taraxacum Johnstonii, Dahlstedt, in

"
Botanical Exchange

Club Secretary's Report for 1922," vol. vi, part v, p. 774

(May 1923) (fide Hugo Dahlstedt).
—

Crags on hillside, Green

Hill, Rousay, 9th May 1884, H. H. Johnston. Plants in

flower (the same specimen was identified as
" Taraxacum

officinale, Wiggers, var. udum (Jordan)," by the late Dr.

J. T. I. B. Boswell) ;
natural shell-sandy pasture at seashore,

10 feet above sea-level. Links of Mirkady, Deerness, Mainland,

21st April 1922, H. H. Johnston, common, plants sparingly

in flower on 21st April 1922, and sparingly in fruit on 23rd

June 1922 ;
wet grassy ditch-side, 20 feet above sea-level.

Hall of Tankerness, Saint Andrews, Mainland, 24th April

1922, H. H. Johnston, common, plants sparingly in flower
;

heathery and grassy hillside, 280 feet above sea-level, Syradale,

Firth, Mainland, 9th May 1922, H. H. Johnston, common,

plants sparingly in flower
; grassy cliffs at seashore, 10 feet

above sea-level, west side of Walkmill Bay, Orphir, Mainland,

11th May 1922, H. H. Johnston, rare, plants in full flower
;

rocky crags on hillside, 90 feet above sea-level, Frotoft,

Rousay, 27th May 1922, H. H. Johnston, common, plants

in full flower
;
and grassy and sandy banks at seashore, 10

feet above sea-level, Sandside, Bay of Sandside, Graemsay,

8th July 1922, H. H. Johnston, rare, plants sparingly in
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flower. Native at all these seven stations, in three different

islands.

Taraxacum tanylepis, Dahlstedt, in
"
Botanical Exchange

Club Secretary's Report for 1922," vol. vi, part v, p. 776 (May

1923) (fide Hugo Dahlstedt).
—Natural stony pasture at

seashore, 5 feet above sea-level, Sweyn Holm, 29th May
1922, H. H. Johnston. Native. Common. Plants in full

flower, and growing in an uninhabited and uncultivated

island, used for grazing sheep on in summer.

Taraxacum n^vosiforme, Dahlstedt (fide Hugo Dahlstedt).—
Grassy banks, Hoy, 9th July 1877, H, H. Johnston, plants

in flower (the same specimen was identified as
" Taraxacum

OFFICINALE, Wiggevs, var. udum (Jordan),'' by the late Dr.

J. T. I. B. Boswell) ; roadside. Gyre, Orphir, Mainland.

11th October 1880, H. H. Johnston, plants in fruit (the same

specimen was identified as
" Taraxacum officinale, Wiggers,

var. udum (Jordan)," by the late Dr. J. T. I. B. Boswell) ;

pasture, Burn of Ore, Waas, Hoy, 3rd June 1884, H. H,

Johnston, plants in flower and fruit (the same specimen was

identified as
" Taraxacum officinale, Wiggers, var. a.

Dens-leonis, Desf.," by the late Dr. J. T. I. B. Boswell) ;

grassy banks at seashore, 10 feet above sea-level, Hamla Voe,

Stromness Harbour, Stromness, Mainland, 12th May 1922,

H. H. Johnston, plants in full flower
; grassy banks at sea-

shore, 10 feet above sea-level, Langskaill, Gairsay, 29th May
1922, H. H. Johnston, plants in full flower

;
moist natural

pasture at seashore, 10 feet above sea-level. The Taing,

Viera, 3rd June 1922, H. H. Johnston, plants in full flower ;

and rank natural pasture near seashore, 10 feet above sea-

level, Kill Holm, near Egilsay, 7th June 1922, H. H. Johnston,

plants in full flower. Native and common at all these seven

stations, in five different islands. This species also grows
in Sweden.

Taraxacum n^vosum, Dahlstedt (fide Hugo Dahlstedt).
—

Grassv banks at seashore, 10 feet above sea-level. Hamla Voe,

Stromness Harbour, Stromness, Mainland, 19th May 1920,

and 12th May 1922, H. H. Johnston, plants in full flower on

both dates
; grassy banks at seashore, 15 feet above sea-level,

Lower Whitehall, Stronsay, 15th June 1922, H. H. Johnston,

plants in flower and fruit
;

and grassy banks at seashore.

10 feet above sea-level, The Ness, Papa Stronsay, 19th June
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1922, H. H. Johnston, plants in flower and fruit. Native and
common at all these three stations, in three different islands.

This species also grows in the Faeroes, Iceland, Norway,
Sweden, and England,

Aster salignus, Willd. {fide J. Hutchinson).—Grassy banks
at burnside, 10 feet above sea-level. Burn of Boardhouse,
Birsay, Mainland, 18th September 1922, H. H. Johnston.
Not native. One clump of plants, 7 feet long by 3 feet broad,
in flower and undeveloped fruit, below the bridge and near
houses at the seashore.

Calluna vulgaris, Hull, var. incana, Reichb.—Reath. at

the seashore, 20 feet above sea-level. Ha Wick, Waas, 5th

June 1884 (plants not in flower or fruit), and 11th September
1922 (plants in full flower), H. H. Johnston. Native.

Common. Stem and lower surface and margins of the leaves

densely clothed with white hairs. Corolla light purple. This

hairy variety of the Ling is recorded from the same station

(" near the Berry, Walls "), by Mr. W. A. Irvine Fortescue in
"

Scot. Nat.," No. xlviii, p. 371 (October 1882), but without

any varietal name. See Spence,
"
Flora Orcadensis," p. 45

(1914).

*Mentha sylvestris, Linn. [
= *Mentha longifolia, Huds.] (fide

Arthur Bennett).
—Marshy burnside, 180 feet above sea-level,

Shurton, Burn of Woodwick, Evie, Mainland, 28th July 1922

(plants not in flower or fruit), and 5th October 1922 (plants

in flower-bud), H. H. Johnston. Naturalised. Rare. Fresh

leaves with the aromatic odour of Horse-Mint. A new record

for this species for H. C. Watson's county No. Ill Orkney.

[Populus balsamifera, Linn, (fide S. A. Skan). Salix pent-

andra, Linn, (fide S. A. Skan). Salix viminalis, Linn, (fide

S. A. Skan).
—

Grassy banks at burnside, 130 feet above sea-

level. Burn of Hillside, at the bridge on the Dovnby-Evie

Road, Birsay, Mainland, 22nd September 1922,,H. H. Johnston.

Not native. All three species planted by man. Rare.

Plants not in flower or fruit. Salix viminalis, Linn, (fide

S. A. Skan), also from a marsh, 80 feet above sea-level, between

Fursan and the Burn of Woodwick, Evie, Mainland, 28th

July 1922, H. H. Johnston. Not native. Planted by man,

along with a few bushes of Samhucus nigra, Linn., forming

a small clump of low shrubs, none of which were in flower or

fruit.]
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PoTAMOGETON RUTiLUS, Wolfgang [fide Arthur Bennett).
—

Mud at bottom of shallow water in a loch near the seashore,

7 feet above sea-level, Loch of Ayre, Saint Mary's Village,

Holm, Mainland, 19th August 1922, H. H. Johnston. Native.

Common in the Loch of Ayre. Plants in full flower. A new

record for this species for H. C. Watson's county No. Ill

Orkney. Mr. Arthur Bennett, in a note dated 6th November

1922, writes as follows :
—"

P. rutilus, Wolf.=V. c^spitosus,

Nolte. Your specimens come about half-way between the

Swedish rutilus and the vSchleswig-Holstein c^spitosus (of

which I po.ssess a specimen from Nolte himself). The turios

(winter-buds) are just like what Hagstrom describes."

Catabrosa aquatica, Beauv., var. b. littoralis, Parn.

(name confirmed by Arthur Bennett).
—
Marshy shell-sandy

edge of a swamp near the seashore, 20 feet above sea-level,

Loch of Aikerness (now a swamp through drainage of the

loch), Evie, Mainland, 6th October 1922, H. H. Johnston.

Native. Rare. Plants sparingly in flower. Anthers pale

yellow. This species is recorded from Orkney in Watson,
"
Top. Bot.," ed. ii, p. 486 (1883). but the var. b. littoralis,

Parji., is not mentioned in that book. The late Dr. A. R.

Duguid, in his manuscript
"
Flora Orcadensis

"
(1858),

records Catabrosa aquatica, Beauv., from the Loch of

Aikerness, but, no doubt, it was the var. b. littoralis, Parn.,

he saw there, because I did not see the type of the species at

that station. See
"
Journ. Bot.," No. xiii, p. 17 (January

1864) ;

"
Scot. Nat.." New Series, p. 110 (January 1884) ;

"
Annals Scot. Nat. Hist.," No. 33, p. 39 (January 1900) ;

and Spence,
"
Flora Orcadensis," p. 88 (1914), where the

var. b. MINOR, Babington,
" Manual of British Botany,"

ed. i, p. 366 (1843) [=var. b. littoralis, Parn.], is mentioned

as being more common in Orkney than the type of the species.

Brachypodium sylvaticum, Roem. et Schult., var. b.

glabrescens, Syme (fide Arthur Bennett).
—

Grassy cliffs at

seashore, 30 feet. above sea-level, Lingro, Scapa Bay, Saint

Ola, Mainland, 24th August 1922, H. H. Johnston, plants in

full flower
;
and grassy cliffs at seashore, 50 feet above sea-

level, Berstane. Saint Ola, Mainland, 19th October 1922,

H. H. Johnston, plants in fruit. Native and common at

both these stations. Brachypodium sylvaticum, Roetn. et

Schult., is recorded from Orkney in Watson,
"
Top. Bot,,"
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ed. ii, p. 501 (1883), but the var. b. glabrescens, Syme, is

not mentioned in that book. In the late Dr. A. R. Duguid's

manuscript
"
Flora Orcadensis

"
(1858), this species is

recorded as having been found at the seashore at Scapa and
Berstane by Dr. Gillies and Dr. A. R. Duguid, but, no doubt,
it was the var. b. glabrescens, Syme, they found there,

because I did not see the type of the species growing at either

of these two stations. See
"
Journ. Bot.," No. xiii, p. 17

(January 1864) ;

"
Scot. Nat.," No. iii, New Series, p. Ill

(January 1884) ;

"
Annals Scot. Nat. Hist.," No. 33, p. 42

(January 1900) ; Bennett,
"
Suppl. Top. Bot.," p. 108 (1905) ;

and Spence,
"
Flora Orcadensis," p. 91 (1914).

Vegetative Propagation of Haemanthus hirsutus,

Baker. By R. J. D. Graham and L. B. Stewart.

(Read 17th May 1923.)

Detached scale leaves of Haemanthus hirsutus placed on

sand and given occasional water or left dry on a shelf in a

glasshouse with an intermediate temperature were found to

produce buds. On sand or shelf, development was equally

good, and took place most readily from January to March.

Scale leaves placed on sand in April remained fresh till January
of the following year, when bud development started profusely.

The buds form most generally on the abaxial side of the scale,

more rarely on the adaxial side, and the development is

independent of the surface of the scale exposed to light or

moisture. Development always occurs on the younger

portion of the scale towards the base, where buds form either

singly or in colonies of four or five. The buds originate from

the tissue of the scale and not from the stem, as was proved by

cutting off the base of the scale, thus removing any traces of

stem structure, which might have adhered to the scale.

Microscopic examination of the scale shows a limiting

single-layered epidermis with thin cuticle. This is succeeded

by many layers of parenchyma containing starch uniformly

distributed. On the abaxial side of the scale extending up

to the medianally placed vascular bundles the parenchyma is

chlorophyllous. Development of the buds is initiated in the

superficial layers of this chlorenchyma. Buds with three
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leaves developed show only a connection extending to the

third and fourth layer of the chlorenchyma, and at no time is

there vascular connection between the buds and the vascular

strands of the scale.

The first leaf of the bud is juvenile in character, consisting

only of a circular swollen base. The cortical tissues of this

leaf are chlorenchymatous and contain large starch grains.

The second and third leaves are transitional, with minute

projections representing the lamina. Their internal anatomy

corresponds with that of the first leaf. The first and second

leaves rapidly lose their contents and function as scale leaves.

The fourth leaf shows a persistent small green lamina with

characteristic ciliate margin.
The production of adventitious buds on scale leaves of

various Monocotyledons has been described by Balfour,^

and has been figured in Ornithogalum thyrsioides by Green. ^

It is of interest to record that by utilising for propagation
buds developed artificially from the scales of Haemanthus

hirsutus, early maturity is secured. Year-old plants so

propagated show as much growth as four-year-old bulbs

raised from seed.

The Propagation of Camphor by Stem Cuttings.

By Oona Reid, B.Sc. (With PI. IX.-XI.)

(Read 18th October 1923.)

The camphor tree is usually propagated from seed, but

commercially may be propagated by cuttings (1). Mr. L. B.

Stewart at the Royal Botanic Garden, Edinburgh, discovered

that by using etiolated branches he could accelerate the rooting
of these cuttings considerably. A series of experiments was
made with normal and etiolated shoots and the results give
conclusive e\ddence that such is the case.

To secure etiolated shoots two large cheese-cloth bags lined

with brown paper were made and tied securely over two of

the top branches of a camphor tree, 30-40 feet high, excluding

light but leaving ample room for the development of the

portions of the enclosed branches.

1
Balfour, J. H. : Class Book of Botany, 1854, p. 657.

2
Green, R. : Manual of Botany, 1904, p. .34.
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Experiment /.—One of the bags was removed after fourteen

days, and five cuttings, 6 inches-12 inches (seven to twelve

internodes) in length were made, using the terminal portion
of the most actively growing shoots. These were placed in the

propagating pit, temp. 60° F., along with a control of similar

cuttings from a normal branch. Two days later it was found
that while the normal slips became flaccid and cast a con-

siderable number of leaves, the etiolated lost less turgidity
and no leaves, although during the time the shoots were in

the dark a certain percentage of leaves were shed. On the

sixth day callus formation was evident on the shortest etiolated

cutting, i.e. the youngest internode through which a cutting
had been made, and by the end of fourteen days the etiolated

cuttings had all with one exception formed callus. The con-

trols only showed callus in one case, and then only after twenty-

eight days, and to a very slight extent (fig. 1).

Experiment II.—The second bag was left on for twenty-

«ight days, and by doubling the time the branch was more

noticeably etiolated than in the first experiment, in that the

stems were winged, the internodes longer, the leaves reduced

in size and blanched. Terminal cuttings were made of the

etiolated and of the normal stems 4-6 inches in length, as in

the previous experiment, but this time the number of inter-

nodes was noted and never exceeded six, while those of the

first bag varied from seven to twelve. Callus appeared on

the fourth day onwards on 75 per cent, of the etiolated, and

two days later on the same percentage of the control cuttings,

but in subsequent development the amount of callus produced

on the individual etiolated shoot greatly surpassed that

produced on the normal.

Experiment III.—Cuttings were made of the normal stem

at the 12th internode, with the terminal 4th-6th nodes re-

moved. These were placed in the propagating pit under an

inverted flower-pot with the hole closed. By the end of a

week callus formation was visible at the apices of the

cuttings, i.e. about the 4th or 6th internode of the whole

shoot (fig, 2).

These experiments thus show that etiolation appreciably

hastens callus formation, especially in older stems
;
that a

smaller proportion of the more etiolated branches form callus,

the optimum time of etiolation having probably been exceeded ;
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and that under favourable conditions callus forms more readily

at the younger parts of the stem.

Investigation of the internal anatomy of the normal stem,

of the same age as that used for propagation, was carried on

simultaneously. Camphor, like the other Laurineae, shows

quite a normal arrangement of stem tissues, the most noticeable

feature being a continuous stereom in the pericycle. This was

found to consist of crescent-shaped patches of prosenchymatous
elements opposite the phloem, joined by a single layer of

U-shaped stone cells (2). It was particularly noticed that

although the cell walls gave all the lignin reactions, the cells

themselves still retained their protoplasmic contents
(fig. 3).

A series of sections was made from the 1st to the 10th node,

in order to trace the process of development of the stereom

in the normal stem. No lignification is evident till after the

2nd node, and then only in the xylem vessels to a slight

extent. About the 3rd node slight lignification appears in

the pericycle, in the form of small patches opposite the phloem,

gradually increasing and finally linking up, by means of stone

cells, between the 6th and 8th nodes.

In the case of the stem etiolated for fourteen days, no

lignification is visible in the pericycle till the 6th node is

sectioned, although the vessels of the xylem show lignification

after the 3rd node
;
and even at the 8th node the crescentic

patches are small in size and discontinuous, no stone cells

being visible. A detailed examination of the individual

cells shows reduction in thickness of cell wall with a corre-

sponding increase in protoplasmic content (fig. 4).

During this partial etiolation, the pericyclic stereom in-

variably present at the 6th internode of the normal stem

becomes transformed into thin-walled parenchyma. The

change is gradual, and at the 8th-10th internodes lignification

still persists, but never in a continuous ring.

Sections were made of etiolated cuttings in every stage of

callus formation. In fig. 5 division is most active in the

cambium and inner cortex, where it is seen giving rise to a

large pad of callus, which will spread to cover the entire

wounded surface. Cuttings four days old show a well-formed

callus ring with a central discoloured pith. Fig. 6 shows

necrotic pith cells mth discoloured cell walls extending for

a distance of 6-8 mm. from the wound. The pith cells



1922-23.] BOTANICAL SOCIETY OF EDINBURGH 18T

adjacent to the xylem are living and are in an active state of

division, the divisions being laid down at right angles to the

wounded surface, differing in this respect from those described

by Sorauer (3), which are laid down parallel to the cut surface.

This development corresponds with that described by Stoll (4)

for Hibiscus Reginae, Passiflora quadrangularis, and Giselina

litforalis, viz.
"
That every tissue of the plant excepting true

wood, bast and epidermal cells, is capable of aiding in the

construction of callus, the initial and chief growth being from

the cambium." Cell division was also found in the pericycle

and inner cortex as described above. As described by Simon (5)

for Populus, spp., it is impossible here also to separate cambial

and cortical callus, because it is formed simultaneously by
divisions parallel to the wounded surface. The activity of

the medullary meristem, coupled with the growth from the

cambial, pericyclic, and cortical meristems, results in the

closing of the wounded surface.

Important questions arising out of this investigation are,

firstly, what has become of this pericycHc stereom during

etiolation ? and, secondly, why should callus formation proceed

more easily in its absence ? There is no reason to suppose

that the process of lignification is irreversible as long as the

cell in question remains alive. The answer to the first question

then depends on what is the acknowledged function of lignified

tissue. Is it purely mechaDical, or may it not act also as a

form of reserve food, accumulated and laid down only under

tonic conditions ? If so, the problem is simplified, for naturally

during the process of etiolation the plant would have to depend

on its internal reserves. Kegarding the second question, it

is recognised that any undifferentiated tissue capable of rapid

divisions may become meristematic, under given conditions,

and form callus, and as cell division is evident in the pericycle,

this tissue is able to contribute when in a non-Hgnified con-

dition. It seems reasonable to suppose then that callus

formation would proceed more easily in the absence of a

lignified pericycle, which might present a formidable barrier

to movement of reserve, and to growth in thickness, as the

chief growth of callus takes place in the cambium.

This paper in no' way aspires to deal fully with a subject

in which there are so many possibilities.
The efiect of etiola-

tion on the natural oils, on the translocation of food, etc..
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Las yet to be worked out before the topic can be in any sense

of the word completed.

Finally, I wish to thank Professor W. Wright Smith, Regius

Keeper of the Royal Botanic Garden, Edinburgh, for providing
facilities for carrying out the investigation.
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EXPLANATION OF PLATES IX.-XI.

Fig. 1. Cuttings nine weeks old, made at 10-12 internodes. Heavy
callus formation is visible on the etiolated shoot on the left,

while the normal shoot on the right has no callus visible,

xi
Fig. 2. Cuttings ten days old of normal shoots which are etiolated

under an inverted flower-pot, forming callus at the apex
about the 4th intemode, x J.

Fig. 3. Transverse section of normal stem, 7th-8th intemode, with
crescents of pericycUc stereom ojiposite the phloem joined
by stone cells. The lignified cells show protoplasmic
contents, x 17.5.

Fig. 4. Transverse section of etiolated stem, 7th-8th intemode,
showing the now thin-walled cells of the pericycle with large
protoplasmic contents in striking contrast -ndth the char-
acter before etiolation in fig. 3, > 175.

Fig. 5. Longitudinal section of etiolated cutting five weeks old,

showing formation of callus by meristematic activitj' of

cambium, x 68.

Fig. 6. Longitudinal section of etiolated cutting five daj^s old, with
the pith cells in active division, the new cell walls being
laid doA^Ti at right angles to the cut suiiace, x 175.
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OBITUARY NOTICES.

William Evans, 1851-1922.

" He was perhaps the most competent Scottish field

naturalist of his day, a man whose sympathies ranged over

the whole field of wild life and whose knowledge was equally

precise concerning the animals and the plants of the country-
side from the lowest to the highest orders."

The words are those of one who knew him well, and had it

not been that the appreciation of William Evans from the pen
of Dr. Ritchie turns mainly and naturally on the zoological

side, I should have transcribed it entire and untouched to

these pages of Botanical Transactions.^

Yet in Botany, as in Zoology, William Evans was a man of

wide interests, not confining himself to any single group of

plants, but making himself thoroughly acquainted with all,

possessing, indeed, an intimate knowledge of the lower as

well as of the higher forms.

The love of plants had an opportunity to develop early,

for it was in the atmosphere of the garden that William Evans

spent his youngest days. His father, William Wilson Evans,
was Curator of the Caledonian Horticultural Society's Ex-

perimental Garden in Inverleith Row, Edinburgh, which was

later absorbed in the Royal Botanic Garden, and there

William Evans, the second youngest of a family of six, was

born on 9th May 1851. His early years in the old Experi-

mental Garden were followed by boyhood spent in an environ-

ment close to Nature. With his father at Tynefield Farm,

near East Linton, whither he had removed in 1857, and later

with his uncle at Buckstone Farm, near Mortonhall, the boy
came into touch with those influences which seem to have

determined the nature and character of his life-work. Before

he was ten years of age, he had expressed his interest in bird

life in a series of miniature models of birds cut with his pen-

knife in wood and painted in colours with his own brush.

As a boy, this making of m.odels was one of his favourite

occupations. The subjects of his study varied, but in every

case there is expressed at this early age that intense devotion

1 "William Evans, F.R.S.E.," by James Ritchie. The Scottish

Naturalist, 1922, pp. 169-173.
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to accuracy and detail which marked every piece of work

Mr. Evans performed.
About the age of sixteen or seventeen he was still at Edin-

burgh Institution, walking there every day from his uncle's

farm, where he was residing at the time. He left school to

join the Scottish Widows' Fund, and it was at the commence-

ment of this professional career that he attended Professor

John Hutton Balfour's botany class which met at the Botanic

Garden at 8 a.m. The walk from Buckstone had to be accom-

plished before that early hour of meeting, and work in the

laboratory was followed by professional duties in the office.

Long walks became so much a habit in Evans' young life that

after leaving Buckstone to take up residence in Edinburgh,
he climbed Arthur's Seat every evening in order that he might
feel he had had exercise for the day. Until ill-health com-

pelled him to retire in 1892, Mr. Evans devoted himself whole-

heartedly to his actuarial work, becoming a Fellow of the

Faculty of Actuaries and publishing several important papers
on actuarial science.

But the naturalist was dominant within him, and from 1880,

when he was elected a Fellow of the Royal Physical Society,

there appeared from his pen a steady stream of records and

observations, all alike stamped with characteristic care and

precision. John Hutton Balfour early recognised his worth

^nd recommended Evans for election as an Associate of the

Botanical Society of Edinburgh when he was no more than

twenty years of age. That honour remained dear to him
; he

preferred it to ordinary membership, even though it debarred

him from occupying the presidential chair which would have

been his had the rule allowed. Other honours fell to him.

Of the Royal Physical Society he became in turn Secretary,

Vice-President, and President. Of the Royal Society of

Edinburgh he was elected a Fellow in 1884, and for many years

he shared the duties and responsibilities of editing The Scottish

Naturalist, while its forerunner, The Annals of Scottish

Natural History, owed much to his constant help and advice.

The years of retirement made possible that open-air life

which sufficiently restored his health to allow the prosecution

of those field studies which lay to his heart. Scottish Natural

History has had few more devoted or more enthusiastic

students, and few have equalled him in his painstaking search
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after facts. His published papers run to well over 100, while

short notes exceed 500 in number. Running through this

long and extensive series of publicatious there is a guiding
and connecting thread, for the aim of the author was a complete
faunal survey of the area of the Forth—an area which William
Evans made peculiarly his own, becoming the acknowledged
authority on the animal life of the district. In his presidential
address on

" Our Present Knowledge of the Fauna of the

Forth Area," delivered in 1906 to the Royal Physical Society,
he summarised the species of animals known to occur in the

district, giving the total number as 6865, of which he had met
with no fewer than 4250 in the course of his own investigations.
His botanical papers were relatively few in number, and

most of them have appeared in the Transactions of our Society.

He did not count himself a botanist—such was his great

modesty
—

yet he knew his plants well, both phanerogams and

cryptogams. Mosses and Hepatics interested him especially,

and the Ricciae of the Edinburgh District were dealt with in

a paper published in Trans. Bot. Soc. Edin., 1907. Mosses

and Hepatics from the Isle of May were recorded in 1908,

with additions in 1910, while a long paper giving moss records

for Selkirk, Peebles, and the Lothians was pubhshed in 1917.

A further contribution in 1921 dealt with mosses from St.

Kilda. His last public appearance w^as at a meeting of the

Society on 18th May 1922, when he read a note on the occur-

rence of Antlioceros punctatus, L., in West Lothian, hitherto

unrecorded from that county. Even during his last illness

his interest in natural history continued to the very end,

and he had in hand numerous zoological and botanical studies,

including a list of the larger fungi of the Edinburgh district.

With a wealth of information at his disposal, William Evans

was ever ready to help, and, so close is the web of life, his ex-

pert knowledge was often of the utmost value on such economic

matters of importance as the insect pests of timber and other

inter-relationships in the world of living things. To the

younger man in need of help or in search of information there

was always extended that warm welcome which made him

feel encouraged to carry on
;

and pervading all was that

extreme modesty so distinctive of the man at all times. Such

men are few, and the death of WilHam Evans on Monday,

23rd October 1922, leaves a blank in our ranks which will be
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difficult to fill, for the school of Scottish Field Naturalists

to which he belonged is fast disappearing. He was among the

last, but his name will always be remembered among the most

eminent. J. R. Matthews.

Sir Isaac Bayley Balfour.

"We have to deplore the loss of our most distinguished

member, the ornament of our Society, the one who has done

most for it. He was never outwith its circle. His father,

Professor John Hutton Balfour, was one of the founders of the

Society, and the son became a member at the age of nineteen,

in May 1872. But his association with it was earlier than that

date. His trend to botany was evinced in his boyhood, and

his acquaintance with botany and with botanists was in-

evitable in his environment. The year of admission to the

Society was that of his first contributions to its Transactions.

He read in 1872 two papers :

"
Notice of New Localities for

Plants near Edinburgh," and "
Localities for Plants near

Edinburgh." At first hand from his father he had the

history of the early days of the Society and of the interesting

circle of scientists who laid so well its foundations. In losing

him we feel we have lost the last liuk which connects us with

the inception of our Society, which is now rapidly nearing

its centenary.

While thus mourning one who loomed so large in the annals

of our own Society we have as botanists, as horticulturists, as

arboriculturists to lament the passing of one who made a

great figui-e in the wide field outside our own special activities

as a Society. I do not propose to enumerate his works nor

to sketch his career. With the broad outlines of these we are

all more or less familiar. Appreciations more or less detailed

have already appeared in scientific and other journals. What
I thought more in keeping with this occasion, had time

permitted, was to elicit from our members their own recollec-

tions, their own impressions, their own opinions of what he

represented to them.

As in the old saying-
—the child was father of the man.

Genius, according to some, is the capacity for taking pains.

When inclined to nod assent to such a facile generahsation
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we are faced with exceptions which raise the question afresh.

Here we have the record of a youth scarcely out of his teens,
an Arts Graduate, a Science Graduate, a Vans Dunlop scholar,
a member of the Transit of Venus Expedition, a medical

student who during his father's illness conducts the Botanical

Classes with entire responsibility, and is never put out of his

stride, graduates in Medicine in due course, without haste,

without rest, and far did he travel. Such a one comes almost

fully panoplied
—no mere gift of taking pains. I do not know

that he was addicted to taking pains in the narrow sense,

his mind was a solvent of power with keen insight and driving
force.

He was gifted with a sound constitution. I confess I

knew him not in his prime, not till the middle
"

forties." But

an excursion to a Highland Ben with Balfour in the closing

years of last century was a thing to be remembered. Like

his brother botanist Trail, he led the way at the pace and with

the endurance of a hill shepherd. What corner of Scotland did

he not traverse, and what a vivid recollection of the exact

locality of the wanted species ! And this was no mere record

of isolated facts which he kept in store, but a picture of the

grouping, of the relationships, to which a detailed study of

the ecology could add but little. From his tours abroad he

brought the same complete conspectus, the facts seemed

mirrored in his brain, the individual plants were all hnked in

their associations.

His advent on the scene was at a happy hour for Botany.

The whole science was in process of change. The old concep-

tion of a great botanist was one who knew the Latin names

of many plants. The age of aridity of systematic Botany

in its least alluring guise was rapidly disappearing. The

botanist was previously in danger of becoming a traditional

type
—what Schleiden satirised as a merchant of Latin and

a collector of dried hay. Balfour's acquaintance with the

older school was profound. From it he took what was best,

but it never dominated his outlook. It gave him instead one

more angle from which to view the broad expanse of nature's

workings. His association in early years with Strasburger,

with Sachs, with de Bary was of great moment in his fashion-

ing. It led him to the establishment of the Laboratory as

the essential scientific need of the day. He was a great

TEANS. EOT SOC. EDIN. VOL. XXVIH. -'0
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lecturer, but he was not induced by his facility there to over-

estimate the importance of the ex cathedra discourse. The

practical class, formerly an optional excrescence, became

the chief of his weapons. With what unfailing assiduity did

he pursue his goal ! With now and again a set-back, his

persistence gave us what is probably the best-equipped

botanical Laboratory in these isles. And his teaching de-

veloped fan fassu.

Susceptible to all the new influences, retentive of what

was best in the old, he took his course amidst the changes of

his eventful epoch with a sure and steadfast sanity. He was

never lost in mere detail. He was ever seeking the thread

which was to prove the guide through the maze. He was

an exponent of the hig things of his science, for he was of the

breed of the great generalisers. And not of those who

generalise before they have been through the mill in which

details are ground. Darwin had the broad outlook, but he

served his apprenticeship at
"
minutiae," nor was that training

lost. So Balfour in his Rhododendron papers saw deep,

noted much of what might seem trivial distinctions, but he

always came back to the wide survey. It was in this aspect

that he appealed so much to his fellow-botanists. He was

the Mentor—the Master of the Craft, if you like—to his

botanical peers. It was a unique position. Some have

published more, others may have made more profound dis-

coveries, others proved
"
best sellers

"
in their lucid exposi-

tions, but amidst them all—it was. What does Balfour think

of it ? There was a clarity of judgment, an appreciation of

evidence, a sanity too strong to be swayed by the
" new

thing
"

of the hour. And so it was that he who published

much came to him for advice, that he who travelled much

came for confirmation of his generalisations, that he who

discovered much came to discuss the effect and bearings of

what he had found on what was known.

An enormous worker, he taxed his own good constitution

to the uttermost. When engaged on a task which held his

interest his ardour was extreme. Even in his failing years

he held on, often for nights on end, till one, two, and three

in the morning. Absorbed in his specimens, he was oblivious

of time. Even to eye-fatigue he seemed impervious. It was

-always with him " more light." The number of lamps and
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their high power were ever a source of protest and professional
dismay to the officials who superintend these matters for the
Government service. His workroom was "

engined
"

like a
submarine and usually a mass of specimens and paper. I

think as he grew older his ingenium perfervidum grew greater.
I confess I never knew any of us who could attempt to keep
pace.

He had a Spartan devotion to duty. Illness or fatigue

rarely caused him to stay his hand. A little more indulgence
to himself, acquiescence in a little lower standard in the
execution of his duties, these would have saved us the regret
of his sudden passing. But that was not his way. Work or

play, he was out to win, and no half-measures. If he exacted
fair measure from his staff, he took over-measure upon himself.

We have in this world our schools and schoolmasters, and as

we survey the road we have travelled, our minds, and our

hearts, do not dwell with happy memories on those who let

us do as we liked, but rather far on those who held us to the

course and knew us for what we were.

His works are an enduring monument of his possession of

the useful qualities of force and tact. Short as was his time

at Glasgow, he left his mark on both Laboratory and Botanic

Garden. Short as was his period at Oxford, he saw the re-

juvenescence of the Oxford Botanic Garden and the establish-

ment of the Annals of Botany. He returned to Edinburgh
in 1888. In the face of many adverse conditions, such as

financial stringency in the matter of Government support,

especially in the earlier years, he has transformed the place.

Step by step, by tactful persistency, he has established the

laboratories, extended the grounds, rebuilt the plant-houses.

He has left the Edinburgh Botanic Garden as a Mecca of

the Horticulturist. To many who knew him not as a botanist

he appealed as a distinguished exponent of the gardening
craft. His acquaintance with the plants of cultivation, his

exact knowledge of their origin and how they came to the

Botanic Garden, his experience of their needs and treatment

would have served as more than adequate equipment for a

curator who had spent his days on little else.

These notes are of too brief compass to permit of reference

to all his other activities. His many students may prefer

to recall him as he showed himself, vasculum on shoulder,
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at a hill excursion, eager to make the most of a day in the

open. On such occasions he revelled in anecdote and reminis-

cence as the party made their way homeward. He was full

of humour, with much appreciation of the
"
Doric."

When he retired he asked no other boon than the strength

to go on working. Jn spite of rapidly failing health he pursued
his labours without ceasing. Nulla dies sine linea. When
the need arose it did not seem possible to one of his tempera-
ment to husband his energies, and existence without the

stimulus of hard work made no appeal to him. The members

of this Society who knew him so wxll and who now have lost

his fellowship will ever retain vivid memories of his personality,

and will ever appreciate the aptness of the reference made to

him by another pen
—"

the friend and counsellor of all that

is best in British Botany." W. Wright Smith.
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May 1923. tTaylor, E. A., M.A., B.Sc, Culloden Estates, Neboda, Ceylon.
Dec. 1887. Terras, J. A., B.Sc, 40 Findhorn Place, Edinburgh.
April 1921. tThompson, J. MacLean, M.A., D.Sc, F.L.S., Professor, Department

of Botany, University, Liverpool.
Jan. 1909. Thompson, Miss Jean G., B.Sc, 19 Pentland Terrace, Edinburgh.
Dec. 1888. Turnbull, Robert, B.Sc, 43 Windsor Eoad, Fathmines, Dublin.
Nov. 1922. *Urquhart, Mrs. Douie, 42 India Street, Edinburgh.
July 1886. tWaddell, Alexander, of Palace, Jedburgh.
Nov. 1921. Walker, Miss Marion, M.A., 12 Chancelot Terrace, Edinburgh.
Oct. 1918. tWatson, Harry, 6 Hyndford Street, Dundee.
Nov. 1921. *Watt, Miss Janet, 6 W. Catherine. Place, Edinburgh.
Feb. 1901. Whytook, James, 15 W. Savile Road, Edinburgh.
Dec. 1922. W'ilson, Miss Dorothy G., B.Sc, 54 E. Claremont Street, Edinburgh.
Feb. 1912. Wilson, Malcolm, D.Sc, Brentknoll, Kinnear Road, Edinburgh.
Mar. 1909. *Wilson, Thos., Ph.C, 110 High Street, Burntisland.

May 1873. |Wright, Professor R. Ramsay, M.A., B.Sc, Red Gables, Headington
Hill Oxford.

Jan. 1903. Young, William, Fairview, Kirkcaldy.
Jan. 1923. "'Younger, Harry Geo., 21 Grosvenor Crescent, Edinburgh.

ORDINARY MEMBERS.
Nov. 1922. Abernethy, Miss H. C, B.Sc, 3 Marchmont Crescent, Edinburgh.
Nov. 1922. Burt, Miss C. C, 20 Buccleuch Place, Edinburgh.
Nov. 1910. Clark, Mrs. Bennet, Newmills, Balerno.

Nov. 1921. Dalmahoy, Miss Esme, 13 Buckingham Terrace, Edinburgh.
Nov. 1910. Grieve. Miss Jean E., 11 Lauder Road, Edinburgh.
Nov. 1922. Henderson, Miss E. M., M.A., B.Sc, 8 Churchhill, Edinburgh.

May 1921. Jardine, Miss Gertrude, 26 Murrayfield Road, Edinburgh.
Nov. 1922. Knagg, Miss M. M. B., B.Sc, c/o Thorbwrn, 20 Rankeillor Street,

Edinburgh.
Nov. 1922. Massey, Miss K., B.Sc, Glenanore, Disley, Cheshire.

Nov. 1922. Wilson, Miss M. J. F., Masson Hall, George Square, Edinburgh.

ASSOCIATES.

Mar. 1886. Bennett, A., A.L.S., 5 Thanet Place, High Street, Croydon.
Jan. 1906. Harrow, R. L., Royal Botanic Garden, Edinburgh.
Feb. 1919. Johnson, Norman M., B.Sc, Kinglassie Schoolhouse, near Cardenden,

Fife.
Dec. 1883. Richardson, Adam D., 19 Joppa Road, Portobello, Midlothian.

Jan. 1906. Stewart, L. B., Royal Botanic Garden, Edinburgh.

LADY MEMBERS.
June 1893. Aitken, Mrs. A. P., 15 Victoria Mansions, West Hampstead,

London, N. W.
April 1893. Balfour, Lady Bayley, Courts Hill, Haslemere, Surrey.

Feb. 1910. Galletly, Mrs. Sarah H., 71 Braid Avenue, Edinburgh.

April 1902. Grieve, Mrs. Symington, 11 Lauder Road, Edinburgh.

CORRESPONDING MEMBERS.
Dec. 1905. Beijerinck, M. W., Professor of Bacteriology, Delft. . , , ,

July 1879. Cheeseman, T. F., F.L.S., F.Z.S., Curator of the Museum, Auckland,

New Zealand. „, „. ,.

Dec. 1905. Cockayne, L., Ph.D., F.R.S., F.L.S., Ngaio, Wellington, New

Zealand. . .. ,,

June 1902. Constantin, Dr. J., Professeur au Museum d Histoire JMaturelie,

Paris.
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Date of Election.

Mar. 1895. Elfving, Dr. Fredrik, Professor of Botany in the University, and
Director of the Botanic Garden, Helsingfors.

Dec. 1905. Fawcett, William, B.Sc, F.L.S., 76 Shooter's Hill Road, Blackheath,

London, S.E.

Dec. 1905. Gravis, Augusta, Professor at the University, and Director of the

Botanic Garden, Liege.
Mar. 1895. Guignard, Leon, Memhre de Institut, Rue du Val-de-Grdce 6, Paris.

June 1902. Henriques, Julio A., Professor of Botany in the University, and
Director of the Botanic Garden, Coimbra.

May 1891. Henry, Augustine, M.A., F.L.S., Professor of Forestry, Royal
College of Science, Dublin.

June 1902. Maiden, J. H., Director of the Botanic Garden, Sydney, N.S.W.
Dec. 1905. Mattirolo, Dr. Oreste, Professor of Botany in the University, and

Director of the Botanic Garden, Torino, Piedmont.

Dec. 1905. Miyabe, Dr. Kingo, Professor of Botany, Hokkaido Imperial Univer-

sity, and Director of the Botanic Garden, Sapporo, Hokkaido,

Japan.
June 1902. Miyoshi, Manabu. Professor of Botany in the Imperial University,

Tokio.

June 1902. Raunkiaer, Professor Christen, Botanic Museum, Copenhagen.
Dec. 1905. Rodway, Leonard, Government Botanist of Tasmania, Hobart.

Dec. 1905. Schroter, Dr. Carl, Professor of Botany, and Director of the Botanical

Museum, Zurich.

f
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The Society Exchanges Publications with—
AMERICA.

Disko,
Greenland.

Halifax, .

Montreal,

Ottawa, .

Toronto, .

,}

Canada.

Den Danske Arktiske Station.

Department of Agriculture.
Nova Scotian Institute of Natural Science.
Natural History Society.

Geological Survey of Canada.
Central Experiment Farm.
Canadian Institute.

San Jose,

Costa Rica.

Instituto Nacional.

Ann Arbor, \
Michigan,f

Berkeley, Calif., .

Boston, Mass.,

Brooklyn, N.Y.,
Cambridge,

Mass.,

Cincinnati,

Ohio, f

.}
Colorado

Springs, Col.

Columbia, Mo.,
Columbus, Ohio, .

Davenport, \
Iowa, J

Indianapolis, . .

Ithaca, N.Y., . .

Jamaica Plain,\
Mass.,/

Madison, Wis., .

Manhattan, \
Kansas, J

Milwaukee, Wis., .

Minneapolis,
Minn.,

New Haven,
Conn.,

New York, . .

Philadelphia, . .

Rochester, N.Y., .

St. Louis, \
Missouri, J

San Francisco, \
Calif.,/

United States.

University of Michigan.

University of California.

Massachusetts Horticultural Society.

Society of Natural History.

Brooklyn Botanic Garden.

Gray Herbarium, Harvard University.

Society of Natural History.

Lloyd Botanical Library.

Colorado College.

Library of University of Missouri.

Ohio State University.

Academy of Natural Sciences.

Indiana Academy of Sciences.

New York State College of Agriculture.

Arnold Arboretum.

Wisconsin Academy of Sciences.

State Agricultural College.

Public Museum of Milwaukee.

Botanical Department, University of Minnesota.

Academy of Arts and Sciences.

Academy of Sciences.

American Museum of Natural History.

Torrey Botanical Club.

Academy of Natural Sciences.

University of Pennsylvania.
Rochester Academy of Sciences.

Botanic Garden.

California Academy of Sciences.
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Lawrence, Kansas,
Vrbana, III., . .

Washington, . .

Academy of Science.

University of Illinois.

National Academy of Sciences.

United States Geological Survey.
Smithsonian Institution.

United States Department of Agriculture ;

Museum ; Office of Experiment Stations.

National

South America.

Bogota, Rep. of\
jyii^istry of PubUc Works.

Colombia, J
•'

La Plata,
Monte Video, .

Rio de Janeiro,
Buenos Aires, .

Butantan, . .

Museo de La Plata, Rep. Argentina.
Museo National de Monte Video.

Museo Na9ional.
Museo de Historia Natural, Seccion Botanica.

Horto Oswaldo Cruz.

WEST INDIES.

Jamaica, . . . Botanical Department.
Trinidad, . . . Royal Botanic Garden.

AFRICA.

Cape Town, . . Government Herbarium.

Durban, .... Natal Herbarium.

Calcutta, . . .

Ceylon, . . . .

Manila, . . . .

Straits \
Settlements, J

Buitenzorg, . . .

ToUo
Sapporo, . .

Kurashiki, . . .

ASIA.

Indian Museum.

Royal Botanic Garden.

Royal Botanic Garden, Peradeniya.
Bureau of Science.

Botanic Gardens.

Departement van Landbouw, Nijverheid en Handel.

Imperial University College of Agriculture.

Sapporo Natural History Society.
Ohara Institute for Agricultural Research.

Sydney, . . .

AUSTRALASIA.

New South Wales.

Department of Agriculture.

Royal Society of New South AVales.

Fisher Library, Sydney University.

Wellington, . .

New Zealand.

New Zealand Institute.

Brisbane, . .

Queensland.

Department of Agriculture.

Royal Society of Queensland.
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Perth,

West Australia.

Department of Agriculture.

Hobart, . .

Tasmania.

Royal Society of Tasmania.

Victoria.

Melbourne, . . . Department of Agriculture.
National Herbarium.

Royal Society of Victoria.

Botanical Department, University of Melbourne.

Brussels,

Liege,

EUROPE.

Belgium.

Academie Royale des Sciences, des Lettres, et de*
Beaux-Arts de Belgique.

Institut Botanique Leo Errera, Bruxelles.

Societe Royale de Botanique de Belgique.
Botanic Garden.

Denmark.

Copenhagen, . . Dansk Botanisk Forening.
Botanisk Haves Bibliothek.

Finland.

Helsingfors, . . Societas pro Fauna et Flora Fennica,

Forestry Association in Finland.

Amiens, .

Auch,
Cherbourg,

Lyons, .

Marseille,

Paris,

Toulouse,

France. •

Societe Linneenne du Nord de la France.

Societe Botanique et Entomologique de Gars.

Societe Nationale des Sciences NatureUes.

Societe Linneenne de Lyon (Section Botanique).
Faculte des Sciences de Marseille.

Societe Botanjqixe de France.

Societe d'Histoire naturelle.

Great Britain and Ireland,

Alnwick, . . . Berwickshire Naturalists' Club.

Belfast, .... Natural History and Philosophical Society.

Bristol, .... Bristol Naturalists' Society.

Cambridge, . . . Philosophical Society.

Cardiff, .... NaturaUsts' Society.

Dublin, .... Royal Dubhn Society.

Edinburgh, . . . Royal Scottish Arboricultural Society.

Edinburgh Geological Society.

Royal Society of Edirtburgh.

Royal Scottish Geographical Society.

Royal Scottish Society of Arts.

University of Edinburgh.
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Glasgow, .

Huddersfield,

Liverpool, .

London, .

Manchester,

Millport,
Newcastle-

upon-Tyne.

Norwich,
Perth, .

Plymouth,
Stratford,

Watford,

,}

Natural History Society.

Royal Philosophical Society.

University of Glasgow.
Yorkshire Naturahsts' Union.
Botanical Society.

IMinistry of Agriculture.
Editor of Gardeners' Chronicle.

Linnean Society.
Editor of Nature.

Quekett Microscopical Club.

Royal Botanic Gardens, Kew.
The Royal Society.

Royal Horticultural Society.

Royal Microscopical Society.
Manchester Literary and Philosophical Society.
Marine Biological Association.

University of Durham Philosophical Society.

Natural History Society of Northumberland, Durham,
and Newcastle-on-Tyne.

Norfolk and Norwich Naturahsts' Society.
Perthshire Society of Natural Science.

Plymouth Institution.

Essex Field Club.

Hertfordshire Natural History Society and Field Club,

Holland.

Amsterdam, . . Koninkhjke Akademie van Wettenschappen.
Koloniaal Instituut.

Haarlem, . . . Musee Teyler.

Leiden, .... Rijks Herbarium.

Luxembourg, . . Societe Botanique du Grand-duche de Luxembourg.
Wageningen, . . State Agricultural Library.

Florence, . .

Borne, . . .

Catania, Sicily,

Italy.

Soc. Botanica Itahana.

Regio Istituto Botanico.

Orto Botanico d'Universita.

Warsaw,

Poland.

Societe Botanique de Pologne.

Lisbon, .

Portugal.

Academia das Sciencias.

Goteburg,

Lund,
Stockholm,

Upsala, .

SCANDINAVLA.

Goteborgs Botaniska Tradgard.
Universitas Lundensis.

Kungl. Svenska Vetenskaps Akademien.
Svenska Botaniska Foreningen.

Kungl. Vetenskaps Societeten.

Berne,

Geneva, .

Zurich, .

Switzerland.

Naturforschende Gesellschaft.

Conservatoire et Jardin Botaniques.
Naturforschende Gesellschaft.
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Acanthus montanus, Juvenile Char-
acters in Cuttings of, 117.

Actinomyces Scabies, xxxiii.

Adam, R. M., iii, xxxii.

Adventive Flora of the Tweed, iv.

Aecidium sino-Rhododendri, vii.

Otites, xxxii.

Aerial Photography for Vegetation
Records, iii.

Agricultural Botany in the Past Fifty

Years, 77.

Alchemilla conjuncta in Dumfriesshire,
97.

Alexander, J. A., xxv.

Alien plants from the Lothians, xxv.

Alopecums alpinus, var. robustus,

Ergot on, xii.

Anobium domesticum, xvi.

Anthoceros piinctatus, xxvi.

Arabis albida, fl. pi., xxvi,

Armillaria mellea, xx.

Azolla filiculoides, xxix.

Bacterial Pockets in Leaf of Dio-

scorea sp., xiii.

Baker, John Gilbert, xii.

Balfour, Prof. Bayley, vi.

Obituary Notice of, 192.

Barnes, Dr. Henry, xviii.

Barteria nigritana, xxxiii.

Bees, Scottish Humble, xviii.

Bennett, Arthur, 71, 75, 87.

Bews, Professor J. W., vi.

Bird, George, ii.

Black-currant-Gooseberry hybrid, xii.

Blue Rot of coniferous wood, xiii.

Bonnier, Gaston, xxxii.

Borthwick, Dr. A. W., iv, v, vii, xv,
xxvi.

Botrytis Douglasii, xii.

Brunchorstia distruens, xvii.

Buchanan, E. M., xxiv.

Burns, Dr. W., xxiii.

Cadman, Miss Elsie, xxxiii, xxxiv.

Caeoma pinitorquum, iv.

Ualabar Beans, xxix.

Camphor, Propagation by Stem Cut-

tings, 184.

Cantharellus carbonarius, xxviii.

radicosus, xxviii.

Carnauba Wax, xxxiv.

Carruthers, WiOiam, Obituary of, 118.
Centaurea obscura, forma, xxv.
Ceratostomella sp., xiii.

Gereus viridiflorus, vi.

Chinese Lilies, Notes on, 122.

Clark, T. Bennet, xii, 84.

Cowie, William Beaverley, viii.

Craig, Dr. Wm., xxiv.

Craigia, a new Genus of Sterculiaceae,
69.

Craigia yunnanensis, 69.

Crocus vermis, xxxiii.

Cronartium ribicola, iii.

Cultivation of Medicinal Plants in

Scotland, xviii.

Cuttings of Acanthus montanus, Juve-
nile Characters in, 117.

Cynipis quercus-calicis, xxviii.

Cytisus Adami, Note on a Seedhng of,

84.

Dalziel, Dr. J. M., xxxiii.

Dasycypha calyciformis, xvi.

Dioscorea sp.. Bacterial Pockets in

Leaf, xiii.

Douglas Fir, a New Species of Phom-

opsis on, 47 ;
attacked by Botrytis

Douglasii, xii
; injured seedlings of,

xxvi
;
wound callus of, xviii.

Dowell, Mrs. A., viii.

Drummond, J. R., xvii.

Duthie, J. F., xxiv.

Ecology of Western India, xxiii.

Elliot, G. F. Scott, 97.

Empetrum nigrum, vi.

Empusa sp., v.

Enarmonia diniana, xxxi.

Ergot on grasses, xii.

Eriophyes fraxini, xxxi.

Evans, William, xiii, xviii, xxvi, 67.

Obituary Notice of, 189.

Evans, W. Edgar, xxi, xxv, 69.

Farlow, Professor WiUiam Gilson, ii.

Fife and Kinross, Prehminary Notes

for a Flora of, viii.

Floral Decorations on the Friezes of

a Roman Altar of Peace, iii.

Formania, a new Genus of the Com-

positae from Yunnan, 91.
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Formania tnekongensis, 92.

Fothringham, Lt.-Col. Stewart, xxvi.

Fraser, James, xii, xx, xxv.

Fraser, Sir Thomas R., v.

Frost on ^^'ood of Acer, Effect of,

xviii.

Furniture Beetles, xvi.

Galls on Acorn-cups, xsviii.

Gourlay, Dr. W. Balfour, ii, sxiii.

Graham, Dr. R. J. D., xxviii, xxxiii,
183.

Gray, Miss Helen I. Allan, xxxii.

Greville, Dr. R. K., Drawings of, xiii.

Grieve, Symington, ii.

Guyer, R. Glode, xviii.

Haemanthus hirsuius. Vegetative Pro-

pagation of, 183.

Hayward. Miss Ida M., iv.

Hill, J. Rutherford, xxix, xxxiv.

Immigration of ^^eeds from the Coast
in New Zealand, xvi.

Iraq Arabi, xxviii.

Isaria sp.. ix.

Johnson, N. JNI., vi.

Johnston, Col. H. H., viii. xvii. xxv.

xxxiii, 23, 43, 46, 51, 98, 174.
'

Juvenile Characters in Cuttings of

Acanthus montanus, 117.

Kemp, Mrs. C. Xorman, xxiv.

Kirk. Dr. Robert, xii.

Labridium Rhododendri, vii.

Laing, Ernest V.. xxxiii.

Lilies. Notes on Chinese, 118.

Liliv.m ajpertum, 136, 137.

Bakerianum, 155.

Bodinieri, 134, 137.

Bonaiii, 138.

callosum, 138.

Cavaleriei, 138.
•

claptotiense, 136.

concolor, 139.

var. pulchellii ,11. 139.
-
cupreum. 139. 150.

- Daiidi, 141.
- Delavayi, 155.
- Duchartrei. 151.
- Fargesii, 150.
- Farreri, 151.
- Fauriei, 139.
- Feddei,\ZA:. 1.39.

- Forrestii, 151.
- graminifolium, 139.
- lankongense. 151.
- linceorum, 139.

longiflorum, 140.

Lowii, 155.

Mairei, 140.
-

majoense, 134, 140.

mirabile, 140.

neilgherrense. 136.
•

nepalense, 128.
var. burmanicum, 135.

var. primtilinum, 136.

ochraceum, 128.

ochroleucum, 137.

oxypetalum, 140.

papiUiferum . 151.

polyphyllum, 125, 136.

primuUnum, 135.

punctatum, 137.

Lilium Pyi, 125, 140.

semper vivoideum . 141, 159.

Stewartianum, 127.

stylosurn, 137.

sutchuenenst, 149.

taliense, 125.

Taqueti. 141.

Tenii, 134. 141.

Thayerae, 149.

Willmottiae, 151.

ynnnanense. 155

MacCallum, Dr. B. D., xiii.

MacDougall, Dr. R. S., ii, v, xvi, xxxi.

Marshall, Rev. E. S., iii.

Matthews. J. R., xiii, xxv, xxix, xxxii,
170, 189.

Medicinal Plants in Scotland, Cultiva-
tion of, xviii.

Melasmia Empetri, vi.

Microsphaera alni, var. extensa, xxv.

Mingulay. an Outer Isle of the

Hebrides, xxxii.

Moorfoots, Vegetation Survey of, xv.
Moss Records from St. Kilda, 67.

Mucilago spongiosa, xxviii.

Multiple-coning of Pinus sylvestriSy
xxxi.

Murray, J. M., iv.

Mycorhiza and Tree Growth in Peat,
xxxiii.

New Hon. British Fellows—
Druce, Dr. G. C, xxxiv.

Praeger, Dr. R. Lloyd, xxxiv.

Rendle, Dr. A. B., xxxiv.
New Hon. Foreign Fellows—

Campbell, Prof. D. H., xxxiv.

Chodat, Prof. R., xxxiv.

Coulter, Prof. J. M., xxxiv.

Ikeno, Prof. Seittsiro, xxxiv.

Lecomte, Prof. Henri, xxxiv.

Lotsy, Dr. J. P., xxxiv.

Massart, Prof. Jean, xxxiv.

MacDougall, Dr. D. T., xxxiv.

Ostenfeld, Dr. C. H., xxxiv.

Osterhout. Prof. W. J. V., xxxiv.

Thaxter, Prof. Roland, xxxiv.

Wille, Prof. J. F. N., xxxiv.

Wilson, E. H., xxxiv.
New Fellows—

Buchanan, E. M., xxix.

Burns, W., xxiii.

Chalmers, Miss Agnes, xxix.

Cox, E. H. M.. xxxii.

Downie, Miss D. G., iii.

Drummond, J. Montagu F., xviii.

Galloway, R. Angus, xii.

Garriock, John. xv.

Graham, R. J. D.. xxi.

Gray, Miss Helen I. Allan, xxiii.

Gray, John H., xxxiii.

Guyer, R. Glode, xxiii.

Hamilton, Ferguson, iii.

Howison, Andrew, vi.

Johnston, Charles, S. S., xxiii.

King, David, xxviii.

King, Miss Isabella M., xx.

Laing, Ernest V., xxi.

Lewis. Herbert M., xxxi.

M'Call, David, xxix.

MacCalliun, Mrs. B. D., vii.
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New Fellows—continued.

Moncur, David, xxiv.

Pealling, Kobert J., iii.

Phillips, John F. V., xxi.

Eollo, Hon. Bernard F., xxxii.

Seaton, Ian W., xxxi.

Simpson, J. R., xxvi.

Smith, Miss Edith Philip, xxxi.

Sutherland, John, xvii.

Taylor, George Crosbie, xxxi.

Taylor, R. A., xxxiv.

Templeton, James, iii.

Thompson, J. M'Lean, xvii.

Urquhart, Mrs. Douie, xxix.

Walker, Miss Marion, xxi.

Watt, Miss Janet, xxi.

Wilson, Miss Dorothy G., xxxi.

Wilson, Rev. J. R. S., xxiii.

Younger, Harry G., xxxii.

New Ordinary Members—
Abernethy, Miss H. C, xxix.

Burt, Miss C. C, xxix.

Gumming, Miss A. N., xxix.

Dalniahoy, Miss Esme, xxi.

Henderson, Miss E. M., xxix.

Jardine, Miss Gertrude, xviii.

Knagg, Miss M. M. B., xxix.

Massey, Miss K., xxix.

Wilson, Miss M. J. F., xxix.

New Zealand, Immigration of Weeds
from the Coast, xvi.

Notes on Some Rare or Interesting

Orkney Plants, xvii.

Oak Mildew, xxv.
Oat Hybrids, vii.

Obituary Notices—
Balfour, Sir Isaac Bayley, 192.

Carruthers, William, 118.

Evans, William, 189.

Orkney, Additions to the Flora of,

23, 51, 98, 174.

Notes on the Flora of, 43.

Rarer Plants of, 46.

Orr, M. Y., viii, xiii, xxxiv.

Osmanthus Forrestii, xxxi.

Palms and their Produce, xxv.

Parasenecio, a new Genus of Com-

positae, vi, 93.

Forrestii, 93.

Penicillium, Zonation of, iii.

Peridermiun Strobi, iii.

Perrisia laricis, ii.

Pharmacopoeia of another Botanical

Physician, 1.

Phomopsis, xviii.— a new Species of, Parasitic on

the Douglas Fir, 47.

Pseudotsugae, 47.

Physarum gyrosum in Britain, xii.

Pinguicida, Notes on, 87.

alpina, 87.

grandiflora, 89.

lusitanica, 90.

Pinus austriaca, xvii.

Lamhertiana, iii.

— niontana, xvii.

Plant Respiration as aSected by

anaesthetics, xxxii.

Poiainogeton venustus, xxv.

Presidential Address. 77-

THANS. BOT. SOC. EDIN. VOL. XXVin.

Prim via tapeina, vi.

Propagation of Camphor by Stem
Cuttings, 184.

Pseudococcus gahani, v.

Puccinia mirabilissima, a new Britisli

Record, 161.

Pyrola rotundifolia in Caithness, with
Notes on the Genus, 71.

Reid, Miss Oona, 184.
Reticularia Lycoperdon, xxxiv.
Rhododendron calvescens, new fungi on,

vii.

Rhopalosiphum dianthi, v.

Rhyssa persuasoria, ix.

Rhytisma Empetri, vi.

Richardson, A. D., xxvi.

Richmond, Prof. O. L., iii.

Riddell, Hon. W. R., xxi, 1.

Roads of Remembrance, v.

Roper, Miss, xxv.

Royal Botanic Garden, plants in flower

from, vii, xiii, xv, xvi, xvii, xx,
xxi, xxiv, xxv, xxix, xxxi, xxxiii,
xxxiv.

Rubus sorbifalius, xii.

Salicornia dolichostachya in Scotland,
87.

Salisbury, E. J., 87.

Salix pentandra. Seedling Structure of,
161.

Scolytus intricatus, ii.

Scots Pine, injured seedlings of, xxvi.

Scottish Himible Bees, xviii.

Scottish Plants, Notes on, 170.

Seaton, Ian W., 161.

Seed Treatment and Germination in

Conifers, xxxii.

Seedling Structure of Salix pentandra,
161.

Senecio gonocladus. Observations on
the Leaf of, 167.

Sieglingia decumbens, xx.

Silene densiflora, xxxii.

Sirex gigas, ix.

Small, Prof. J., in, 91, 93.

Smith, A. Guthrie, xvi.

Smith, Miss Edith Philip, xxxii.

Smith, J. L. S., xxxi.

Smith, Dr. W. G., vii, xii, xv, xvii,

xxi, 77, 118.

Smith, Prof. W. W., vi, xxxi, 69, 91,

93, 122, 193.
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Spruce Canker, xvi.
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PROCEEDINGS ^^'^'^ea.

OP THE

BOTANICAL SOCIETY OF EDINBURGH.

SESSION LXXXIV

OCTOBER 3, 1919.

James Whytock, Esq., President, in the Chair.

The following Office-Bearers were elected for Session

1919-1920:-
PRESIDENT,

James Whytock, Esq.

VICE-PRESIDENTS.

A W. BoRTHWicK, O.B.E., D.Sc.

Alexander Cowan, Esq.

James Eraser, Esq.
Symington Grieve, Esq.

COUNCILLORS.

Sir Archibald Buchan-

Hepbdrn, Bart.

T. Bennet Clark, C.A.

James Grieve, Esq.
J. Rutherford Hill, Esq.

Mrs. John Law.
ISA Martin, M.A.

R. Stewart MacDougall, M.A.,

D.Sc.

R. A. Robertson, M.A., B.Sc.

W. G. Smith, B.Sc, Ph.D.

Malcolm Wilson, D.Sc.,F.R.S.E.,

F.L.S.

Honorary Secretary
—W. W. Smith, M.A.

Foreign Secretary—The Very Rev. D. Paul, M.A., D.D., LL.D.

Treasurer—Ai^DREW Mason, Esq., c/o Richard Brown & Co., C.A.

Assistant-SecretaryS . T. Johnstone, M.A, B.Sc.

^riist—Professor Francis M. Caird, M.B., CM., F.R.C.S.E.

Auditor—Robert C. Millar, C.A.

TEANS. BOT. SOC. EDIN. VOL. XXVm. a
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LOCAL SECRETARIES.

Bathgate—Robert Kirk, M.D., F.R.C.S.E.

C'a/c(i«rt—Profe^^sor S. C. Mahalanobis, B.Sc, F.R.S.E., F.R.M.S.,

Presidency College.

Cambridge
—Arthur Evans, M.A.

Croydon—A. Bexnett, A.L.S.

East Liss, ifrt/iis— James Sykes Gamble, M.A., CLE., F.R.S.

Gias^ojf;—Professor F. 0. Bower, Sc.D., F.R.S., F.L.S.

London—William Carruthers, F.R.S., F.L.S.

J. F. Duthie, B.A., F.L.S.

E. M. Holmes, F.L.S., F.R.H.S.

„ Lieut.-Col. Sir David Prain, M.D., CLE., F.R.S., F.L.S.,

Royal Botanic Gardens, Kew.

Philadelphia, U.S.A.—Professor J. M. Macfarlaxe, D.Sc, F.R.S.E.

St. A^ndrews—Proiessov M'Intosh, M.D., LL.D., F.R.S.E.

„ Robert A. Robertson, M.A., B.Sc.

J. H. Wilson, D.Sc, F.R.S.E.

Toronto, Ontario—The Hon. W. R. Riddell, B.Sc, B.A., LL.D.

,,
Professor Ramsay Wright, M.A., B.Sc

The President intimated the death since last meeting of

Professor William Gilson Farlow, an Honorary Foreign
Fellow, of Professor J. W. H. Trail, a former President of

the Society, and also of George Bird, a Resident Fellow

and former Ofhce-Bearer.

Mr. Symington Grieve made a statement on the

threatened destruction of rare plants at Blackford Hill

by the County Road Board removing for road metal the

rock on which they grow. On his motion a resolution of

protest was carried unanimously, and a copy ordered to

be sent to the Town Council.

Captain W. Balfour Gourlay communicated Notes

from Cannock Chase on Vaccinium interinediuin, Ruthe,

specimens of the hybrid and parent plants being shown

(see vol. xxvii, p. 327).

The Hon. W. R. Riddell communicated a paper on the

Pharmacopoeia of another Botanical Physician (see p. 1).

Dr. R S. MacDougall read a paper on Perrisia laricis

as an enemy of Larch cones, the attacks being destructive

to seed.

Dr. R. S. MacDougall exhibited Stephanitis Rhodo-

dendri, a Tingid injurious to Rhododendron leaves, and
also Scolytus intricatus, causing damage to an oak stem.
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Dr. Malcolm Wilson exhibited specimens of the aecidial

stage of Cronartium ribicola, Dietr. (Peridermium Strobi,

Kleb.), on Pinus Lambertiana, Dougl, from Murthly,
Perthshire. This is the first record of the fungus on this

host for Great Britain.

Mr. H. F. Tagg exhibited cultures of Penicillium show-

ing zonation, and read some preliminary notes on them.

NOVEMBER 10, 1919.

James Whttogk, Esq., President, in the Chair.

Mr. James Templeton, Mr. Robert J. Pealling, and

Mr. Ferguson Hamilton were elected Resident Fellows.

Mr. R. M. Adam read a paper on Vegetation Records by
Aerial Photography, in which an outline of the methods

and apparatus employed was illustrated and described, and

by a series of slides and descriptions the marked character

of vegetation as seen from the air was shown, and the

value of an aerial photograph as a means to record the

vegetation was demonstrated. Attention was directed to

the value of aerial photography to the forester, and the

information obtainable from the air was discussed, photo-

graphs of woodland from the air being shown. Reference

was made to its use in botanical survey, also its value

when prospecting for timber over forest areas. Several

large photographic maps of agricultural landscapes were

exhibited, the slides shown being all of areas in Scotland,

and two especially were notable, one of Lochnagar and the

other of Glen Doll.

DECEMBER 11, 1919.

James Whytock, Esq., President, in the Chair.

Miss D. G. DowNiE was elected a Resident Fellow.

The President intimated the death of the Rev. E. S.

Marshall, an Honorary British Fellow of the Society.

Professor O. L. Richmond read a paper on the Floral

Decoration on the Friezes of a Roman Altar of Peace, and
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illustrated it with a large number of lantern illustrations

with the object of identifying the plants which had served

the artist for models. Many of the plants were too con-

ventional for identification, but others could be referred to

particular genera with some certainty.

Miss Ida M. Hayward read " Notes on the Adventive

Flora of the Tweed," in which she dealt with aliens intro-

duced through the woollen industry, and also exhibited a

large number of specimens.

Dr. A. W. BoRTHWiCK exhibited specimens of Caeoma

pinitorqiium on the Scots Pine, and also of Douglas Fir

twigs damaged by an insect.

Mr. J. M. Murray sent for exhibition specimens of Scots

Pine, showing variations indicating the existence of
" races

"
of the species, and also specimens of malformation

of hazel catkin.

JANUARY 22, 1920.

James Whytock, Esq., President, in the Chair.

The Treasurer, Mr. Andrew Mason, submitted the

followinof Statement of Accounts for Session 1918-1919 :
—

Income.

Annual Subscriptions for 1918-1919
Do. Arrears .

Transfer from Life Members' Fund .

Transactions sold ....
Diploma ......
Interest on Funds Invested and in Bank

Subscriptions to Illustration Fund

Expenditure

Printing Transactions for 1918-1919

Printing Notices for Meeting.^, etc. .

Rooms for Meetings and Tea .

Stationery, Postages, Carriages, etc. .

Fire Insurance on Books, etc. .

Honorarium to Secretary's Assistant

Do. to Treasurer

£26 15
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State op Funds.

Life Members' Fund.

Balance of Fund at close of Session 1917-1918
Add—Life compositions received . . . .

'

Deduct—Transferred to Income

Balance as at close of Session

£107 3 6
32 11

£139 14 6
10 13 2

£129 1 4

Ordinary Fund.

Balance of Fund at close of Session 1917-
1918 £69 5 3

Deduct—Decrease during Session 1918-
1919 19 4 7

Balance as at close of Session

Total Funds

Being:—£100 5% War Stock, 1929-1947
Sum in Current Account with
Union Bank of Scotland, Ltd. .

Sum in Deposit Eeceipt with do.

Less— Net Balance on outstanding
Accounts . £64 3

Due to Treasurer 3

£95

21 5

130

£246 5

67 3

50 8

£179 2

As above . £179 2

Note.—Subscriptions in arrear, considered recoverable : 1917-18, £2, 5s. ;

1918-19, £4, 10s,

Edinburgh, XOth January 1920.—I hereby certify that I have audited the Accounts of
the Treasurer of the Botanical Society of Edinburgh for Session 1918-1919, and have found
them correct. I have also checked the foregoing Abstract, and find it correct.

ROBT. C. MILLAR, C.A., Auditor.

The President announced the death of Sir Thomas
R. Fraser, and of John H. Wilson, D.Sc, both Resident

Fellows and former Office-Bearers.

Dr. A. W. Borthwick read a paper on " Roads of

Remembrance," and the Planting of Ornamental and

Memorial Trees.

Dr. R. S. MacDougall read a Note on Eii^msa sp. as

destructive to Rhopalosiplium dianthi, and also on Pseudo-
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COCCUS gahani as an enemy of Cereus viridijiorus, and

exhibited specimens of both.

Dr. Malcolm Wilson exhibited a specimen of Melasmia

Empetri, Magn., on Empetnim nigrum, Linn., collected

on Creag na Caillich, Killin. There is little doubt that

Rhytisma Empetri, Buchanan White, is identical with this

species. Examination shows that no asci are present in

Buchanan White's specimens, which were assigned to

Rhytisma probably only on account of their external

resemblance to that genus.

Mr. W. W. Smith and Dr. J. Small exhibited a specimen
of Parasenecio, a new genus of Compositae.

Mr. N. M. Johnson sent for exhibition sections of an

abnormal ovary of Tulip.

FEBRUARY 19, 1920.

.James Whytock, Esq., President, in tlie Chair.

Professor J. W. Bews read a paper on the Vegetation of

South Africa, in which he described the various vegetation

regions of South Africa, and explained the different

climatic and other factors which determine the nature

of the vegetation. The paper was illustrated by a fine

series of lantern slides, which were arranged to show the

plant succession in the different regions, beginning with

the semi-desert Karroo and central portion of South

Africa. Natal and the Eastern side of South Africa were

dealt with in detail. Economic questions were also touched

upon and illustrated.

MARCH 18, 1920.

James Whytock, Esq., President, in the Chair.

Mr. Andrew Howison was elected a Resident Febow.

Professor Bayley Balfour communicated a paper on

Primula tapeina, Balf. f . et Forrest, and some other Dwarf

Suffruticose Primulas in Cultivation.
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Dr. W. G. Smith communicated a paper on Some Oat

Hybrids, which dealt with hybrids between the Chinese
and Hungarian Oat, and specimens of the various crosses

were exhibited.

Dr. Malcolm Wilson exhibited two new Fungi, Lahri-
diuon Rhododendri and Aecidium sino-Rhododendri, on
Rhododendron calvescens, Balf. f. et Forrest, collected by
Mr. George Forrest in Tibet. ^

APRIL 8, 1920.

James Whytock, Esq., President, in the Chair.

Dr. B. D. MacCallum was elected a Non-Resident
Fellow.

Dr. A. W. BoRTHWiCK showed a series of lantern slides

on Forestry, and read a descriptive lecture as an example
of a series which might be formed to aid in Forestry
education, and invited criticism on the project. A dis-

cussion followed which was generally favourable to the

scheme.

A large collection of Rhododendrons in flower were

shown from the Royal Botanic Garden. The species

exhibited were :
—

R. Anthopogon, D. Don
;
R. arhoreum, Sm.

;
R. argen-

teutn, Hook. f.
;
R. aeruginosum, Hook. f.

; R. Augustinii,
Hemsl.

;
R. Baileyi, Balf. f .

;
R. BenthamianuTn, Hemsl.

;

R. caTYipanulatum, D. Don
;
R. campylocarpu7)i, Hook, f .

;

R. charianthum, Hutchinson
;
R. chartophyllum, Franch.

;

R. ciliatum, Hook. f.
;
R. cuneatum, W. W. Sm.

;
R. David-

sonianum, Rehd. et Wils. ;
R. decorwm, Franch.

;
R. fasti-

giatuTTi, Franch. ;
R. Jlaviduni, Franch.

;
R. fulgens, Hook,

f.
;
R. glaucum, Hook, f .

;
R. haematochilu^n, Craib

;
R.

hedyos')num, Balf. f.
;
R. hippophaeoides, Balf. f . et W. W.

Sm.
;
R. Hodgsoni, Hook, f . ; R. impeditum, Balf. f. et W.

W. Sm.
;
R. intricatwm, Franch.

;
R. Keiskei, Miq. ;

R.

Kaempferi, Planch.
;
R. ledifolium, G. Don

;
R. lochmium,

Balf. f .
;

R. longistylum, Rehd. et Wils.
;

R. lutescens,
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Franch.
;
R. MetternicJiii, Sieb. et Zucc.

;
R. neriifiorum,

Franch.
;
R. nivale, Hook, f . ;

R. oleifoliuvi, Franch.; R.

oreotrephes, W. W. Sm.
; R, jJenduluni, Hook, f .

;
R. pseudo-

yanthinum, Balf . f .
;
R. raceinoswrn, Franch.

;
R. rhoin-

bicum, Miq. ;
R. rubiginosum, Franch.; R. scabrifolium,

Franch.
;
R. scintillans, Balf. f. et W. W. Sm.

;
R. Searsiae,

Rehd. et Wils.
;
R. serpyHifolium, Miq. ; R. setosum, D. Don

;

R. sino-grande, Balf. f. et W. W. Sm. ; R. Smithii, Nutt.
;

R. stereophyllum, Balf. f . et W. W. Sm.
;
R. sycnanthum,

Balf. f. et W. W. Sm. ; R. Thomsoni, Hook, f.; R. thyo-

docum, Balf. f. et Cooper; R. Valentinianum, G. Forrest;

R. Veitchianum, Hook.
;

R. virgatum, Hook. f.
; R.

Walliehii, Hook. f.
;

R. yunnanense, Franch.

MAY 13, 1920.

James Whttock, Es(|., President, in the Chair.

The President announced the death of William
Beaverley CowiE, F.C.S., a Resident Fellow.

Mr. William Young read a paper on Preliminary Notes

for a Flora of Fife and Kinross, in which he indicated what

had already been done in that field, and outlined his scheme

for a complete flora of the two counties, and he appealed
for assistance in carrying out the work.

Mr. M. Y. Orr exhibited abnormal Catkins of tialix

Medemii, Boiss., from the Royal Botanic Garden.

JUNE 10, 1920.

James Whytock, Esq., President, in the Chair.

The President intimated the death of Professor Timiri-

AZEFF, an Honorary Foreign Fellow, and of Mrs. A.

DowELL, a Resident Fellow.

Colonel H. H. Johnston communicated three papers :

Additions to the Flora of Orkney as recorded in Watson's

Topographical Botany, ed. 2 (see p. 23) ; Corrections to
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" Notice of some of the Rarer Plants observed in Orkney
during the Summer of 1849, by John T. Synie

"
(see p. 46) ;

and Observations on ' Notes on the Flora of the Orkney
Isles, by Arthur Bennett, A.L.S." (see p. 43). A large
number of rare and interesting plants from Orkney were
also exhibited.

Dr. Malcolm Wilson exhibited specimens of Douglas
Fir attacked by a species of Plcomopsis (see p. 47), and also

specimens of Sirex gigas and its Ichneumon, Rhyssa per-

suasoria, Linn., attacked by a species of Isaria closely

resembling Isaria Jioccosa, Fr., which has been found on

Bomhyx Jacobaea in Britain.

TRANS. EOT. SOC. EDIN. VOL. XXVIH.
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BOTANICAL SOCIETY OF EDINBURGH.

SESSION LXXXV

OCTOBER 21, 1920.

James Whttock, Esq., President, in the Chair,

The following Office-Bearers were elected for Session

1920-1921 :—
PRESIDENT.

W. G. Smith, B.Sc, Ph.D.

VICE-PRESIDENTS.

A. W. BoRTHWicK, O.B.E., D.Sc.

James Fraser, Esq.
J. Rutherb^ord Hill, Esq.

Malcolji Wilson, D.Sc, F.L.S.,

F.R.S.E.

COUNCILLORS.

Sir Archibald Buchan-

Hepburn, Bart.

T. Bennet Clark, C.A.

Symington Grieve, Esq.
Col. H. H.Johnston, C.B., C.B.E.,

F.L.S.

Mrs. John Law.

IsA Martin, M.A.

R. Stewart MacDougall, M.A.,
D.Sc.

Sir John Stirling Maxwell,
Bart.

R. A. Robertson, M.A., B.Sc.

James Whytock, Esq.

Honorary Secretary—W . W. Smith, M.A., F.R.S.E.

Foreign Secretary
—Very Rev. D. Paul, M.A., D.D., LL.D,

Treasitrer—Andrew Mason, Esq., c/o Richard Brown & Co., C.A.

Assistant-Secretary—i . T. Johnstone, M.A., B.Sc.

ylriisi—Professor Francis M. Caird, M.B., CM., F.R.C.S.E.

Auditor—Robert C. Millar, C.A.

TRANS. EOT. SOC. EDIN. VOL. XXVni. C
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LOCAL SECRETARIES.

Aberdeen—Professor W. G. Craib, M.A.

G^aZcu«a—Professor S. C. Mahalanobis, B.Sc, F.R.S.E., F.R.M.S.,

Presidency College.

Cambridge
—Arthur Evans, M.A.

Croydon
—A. Bennett, A.L.S.

East Liss, Hants—Jaues Svkes Gamble, M.A., CLE., F.R.S.

G'/rtsc/ou;—Professor F. 0. Bower, Sc.D., F.R.S., F.L.S.

London—WihwAil Carruthers, F.R.S. , F.L.S.

„ J. F. Duthie, B.A., F.L.S.

„ E. M. Holmes, F.L.S., F.R.H.S.

„ Lieut.-Col. Sir David Prain, M.D., CLE., F.R.S., F.L.S.,

Royal Botanic Gardens, Kew.

Philadelphia, U.S.A.—Professor J. M. Macfarlane, D.Sc, F.R.S.E.

St. Andrews—Prohf-sov M'Intosh, M.D., LL.D., F.R.S.E.

„ Robert A. Robertson, M.A., B.Sc.

Toronto, Ontario—The Hon. W. R. Riddell, B.Sc, B.A., LL.D.

Mr. R. Angus- Galloway was elected a Resident Fellow.

The President intimated the death since last meeting of

John Gilbert Baker, F.R.S., an Honorary British Fellow,

and of Robert Kirk, M.D., a Resident Fellow.

Dr. M.iLCOLM Wilson read a paper on Two Diseases

of the Douglas Fir, in which a new fungus, Fliomopsis

Pseudotsugae, was described (see p. 47), and Botrytix

Douglasii was recorded on the Douglas fir for the first

time in this country.

Dr. Malcolm Wilson and Mr. H. F. Ta(;1G communicated

a paper on Physarum gyrosum in Britain.

Dr. W. G. Smith exhibited specimens of a new Black-

currant-Gooseberry hybrid which diflTered from previously
described hybrids of similar parentage.

Mr. T. Ben net Clark exhibited specimens of the so-

called Strawberry-Raspberry {Rubus sorhifolius, Hort.),

of which other specimens were also shown by Mr. James
Fraser.

Mr. James Fraser exhibited specimens of Ergot on

Alopecurus alpinus, Sm., var. rohustus, Druce, from

Tweedside. Ergot on other grasses was also shown by
Dr. W. G. Smith.
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The following plants in flower were shown from the

Royal Botanic Garden :
—Cirritopetalum Farreri, W. W.

Sm.
;
Columnea gloriosa, Sprague ;

Sedum pyramidale,

Praeger; Spafhoglottis Edinensis, Hort. Edin. (S. pulchra
X Fortunei) ; Spaihoglottis pulchra, Sehlechter; Spafho-

glottis Fortunei, Lindl.

NOVEMBER 18, 1920.

W. G. Smith, B.Sc, Ph.D., President, in the Chair.

Mr. M. Y. Orr read a Preliminary Paper on Bacterial

Pockets in the Leaf of a species of Dioscorea from Nigeria,

and exhibited specimens and cultures of the Bacterium in

various media.

Dr. B. D. MacCallum exhibited specimens of coniferous

wood infected with Blue Rot, the disease being caused hy
Geratosto nulla »p. Other specimens of timber similarly

discoloured by another fungus were shown by Dr. W. G.

Smith.

Mr. J. R. Matthews exhibited a land form of Utricularia

vulgaris, Linn., which is robuster than the type and has no

bladders,

Mr. William Evans exhibited some original Drawings

of Scottish Scenery by Dr. R. K. Greville, the author of

Scottish Cryptogamic Botany, and a former President

of the Society.

The following plants in flower were shown from the

Royal Botanic Garden:— Btirbidgea nitida, Hook, f .
;

Euadenia eminens, Hook, f .
;

Gentiana rhodantha,

Franch. ;
Primula Mooreana, Craib; Sophro-Gattleya

eximea x ; Theophrasta Jussieui, Lindl.
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DECEMBER 16, 1920.

W. G. Smith, B.Sc, Ph.D., President, in the Chair.

The Treasurer, Mr. Andrew Mason, submitted the

following Statement of Accounts for Session 1919-1920 :

—

Income.

Annual Subscriptions for 1919-1920
Do. Arrears .

Transfer from Life Members' Fund .

Transactions sold . . . .

•

Interest on Funds Invested and in Banl^

Subscriptions to Ilhistration Fund .

EXPENDITORE.

Printing Transactions for 1919-1920

Printing Notices for Meetings, etc.

Rooms for Meetings and Tea .

Hire of Lantern

Stationery, Postages, Carriages, etc.

Fire Insurance on Books, etc. .

Honorarium to Treasurer

Excess of Expenditure over Income

£63 19

£51 8 5

18 5

10 6 6

4 10
2 17 3

5

4 4

£91 7

£27 8

£30 10
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Being :—£100 5% War Stock, 1929-1947 £95
Sum in Current Account with
Union Bank of Scotland, Ltd. . 27 10 1

Sum in DeiDosit Receipt witli do. 100

£222 10 1

Less^-Accounts unpaid £69 13 5

Due to Treasurer 2 10

72 3 5

As above . £150 G 8

Note.—Subscriptions in arrear, considered recoverable: 1917-18, 15s.;
1918-19, £1, 10s, ; 1919-20, £3, 15s.

EniNBUEOH, Ith December 1920.—I hereby cei-tify that I have audited the Accounts of
the Treasurer of the Botanical Society of Edinburgh for Session 1919-1920, and have found
them correct. I have also checked the foregoing Abstract, and find it correct.

EOBT. C. MILLAR, C.A., Auditor.

Mr. John Garriock was elected a non-Resident Fellow.

Dr. W. G. Smith read a communication on a Veo-etation

Survey of the Moorfoots in which he described the various

vegetation units of the district, using a large scale map
and many photographs as illustrations. The survey was

partly the work of the late Donald Macpherson, and had

been undertaken to correlate the sheep value of the various

hirsels with the different types of pasturage.

Mr. Arthur Bennett communicated a paper on Pyrola

rotttndifolia, Linn., in Caithness, with notes on the genus

(see p. 71), and also a note on Vaccinium Myrtillus,

Linn., var. pygmaeus, Ostenfeld, f. microphylla, Lange

(see p. 75).

Mr. H. F. Tagg exhibited some specimens of Ash twigs

damaged by insect attacks.

Dr. A. W. BORTHWICK showed samples of German war-

time string made from paper.

The following plants in flower were shown from the

Royal Botanic G&rden :
— Aheronia myosurus, Lindl. ;

Angraecuni dlsticlium, Lindl.; Bidboijhylhun lemniscahim,

Parish; Bulhojihyllum papillosum, 3. J. Sm.; Cirrhopetalum

guttulatum, Hook, f .
;

Octomeria grandijiora, Lindl.;

Porpax Meirax, King et Prantl
;
Stelis alba, H. B. et K.
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JANUARY 20, 1921.

W. G. Smith, B.Sc, Ph.D., President, in tlie Chair.

The Presedext intimated the death, on the previous

day, of Dr David Yellowlees, a non-Resident Fellow.

Mr. A. Guthrie Smith read a paper on The Immigration
of Weeds from the Coast in Xew Zealand, in which he

gave some results of his observations since 1882 on the

alien weed flora of his farm and surrounding country near

Hawke Bay, each stage of the development of the land

being marked by its particular species, and he described

some of the manv methods by which the alien weeds were

introduced and spread over the country.

Mr. William Evans read a paper on Some Moss Records

from St. Kilda (see p. 67).

Dr. Malcolm Wilson exhibited specimens of Spruce
Canker caused by DasycypJia cali/ciformis, Willd., the tirst

time recorded for Britain.

The following plants in flower were shown from the

Royal Botanic Garden :
—BidhophyUuvi comosum, Hemsl.

;

Epidenclruin polyhulho7i, Sw.
; Masdevallia Schlimii,

Linden
;
Maxillaria lepidota, Lindl.

;
Maxillaria Moore-

ana, Rolfe
;
Pleione yunnanensis, Rolfe.

FEBRUARY 17, 1921.

.James Fraser, Esq., Yice-President, in the Chair.

Mr. W. W. Smith and Mr. W. E. Evans communicated

a description of a new genus of Sterculiaceae, named

Craif/ia, in honour of Dr. Wm. Craig, a past President

of the Society (see p. 69). Specimens of the type species

Craig ia yiuinanensis were also shown.

Dr. R. S. MacDougall read a paper on Furniture Beetles,

their life-history and how to flght them, in which he gave
an interesting account of Anohium doinesticuin and other

species which attack and destroy furniture, and showed

many specimens of the damage done by them, including
some of the damaged wood from Westminster Hall. He
also discussed the various methods of killing the beetles

and of preserving wood against their attacks.
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Dr. Malcolm Wilson exhibited specimens of Finus
austriaca and P. montana attacked by Brimchorstia
didruens, which had been obtained near Peebles. This
is the first time this fungus has been recorded in Britain.

Living plants of the following species of Mesembry-
antliemum were shown from the Royal Botanic Garden :

M. bilohum, Marloth
;
M. Bolusii, Hook, f .

;
1/. Eli.shae,

N. E. Br.; M. Lesliei, N. E. Br.; M. Neville i, N. E. Br.
;

AI. obcordellum, Haw.
;
M. Pearsoni, N. E. Br.

;
Af. p latum,

N. E. Br.
;
M. 'pseudotruncatellum, A. Berger ;

M. tedi-

oulatum, Jacq. ; M. truncatellum, Haw.

MARCH 17, 192L

W. G. Smith, B.Sc, Ph.D., President, in the Chair.

Colonel H. H. Johnston read two papers, Additions to

the Flora of Orkney as recorded in Watson's Topographical

Botany, 2nd Ed. (see p. 51), and Notes on Some Rare or

Interesting Orkney Plants. These he illustrated by a

large number of specimens collected by himself in Orkney.

Dr. W. G. Smith exhibited a number of potatoes raised

from seed.

The following plants in flower were shown from the

Royal Botanic Garden :
—

Corydalis Alleni, Hort.
; Baphne

Blagayana, Freyer ; Daphne pontica, Linn.
;

Morisia

hypogaea, J. Gay; Oresitrophe rupifraga, Bunge; Po^o-

stanthera rotundifolia, R. Br.
;
Shortia unifora, Maxim.

;

Vaccinium hirsutunn, Buckl.
; Wulfenia cordata, Greene.

APRIL 21, 1921.

W. G. Smith, B.Sc, Ph.D., President, in the Chair.

Mr. John Sutherland was elected a Resident Fellow.

Dr. J. MacLean Thompson was elected a non-Resident

Fellow.

The President announced the death, on 11th March,

of Mr. J. R. Drummond, a non-Resident Fellow.
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Mr. Glode Guyer read a paper on the Cultivation of

Medicinal Plants in Scotland—Past and Present, in which

he detailed the history of the foundation of the Physic

Gardens in Edinbui'gh, by Robert Sibbald and Andrew

Balfour, and their development into the present Royal
Botanic Garden. He also described the garden commenced

by Duncan, Flockhart & Co. at Warriston, and many of

the medicinal plants grown there. The paper was illus-

trated by a large number of lantern slides, by a series of

enlarged photographs, and by a number of the herbs both

fresh and in the dried state.

MAY 19, 1921.

T. CuTHBERT Day, Esq., in the Chair.

Mr. J. Montagu F. Drummond was elected a Resident

Fellow.

Miss Gertrude Jardine was elected an Ordinary

Member.

The Chairman announced the death of Dr. Henry

Barnes, a non-Resident Fellow.

Mr. William Evans read a paper on Scottish Humble

Bees, in which he gave an account of the species of Bombus

and Psithyrus which occur in Scotland, and suggested as

an interesting study the noting of the species of bee which

visit introduced plants. He also exhibited specimens of

the various species.

JUNE 16, 1921.

James Whytock, Esq., in the Chair.

Mr. James Templeton read a paper on the Efiect of

late Frost on Wood of Acer, and showed sections of a tree

recently cut which had fractured on drying, the flaws being

evidently due to the exceptional frost of 1897.

Dr. Malcolm Wilson exhibited specimens of Douglas

Fir on which wounds caused by Phomopsis had begun to

heal, the cambium having been killed on a part only of

the circumference.
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SESSION LXXXVI

OCTOBER 20, 1921.

W. G. Smith, B.Sc, Ph.D., President, in the Chair.

The following Office-Bearers were elected for Session

1921-1922:—
PRESIDENT.

W. G. Smith, B.Sc, Ph.D.

VICE-PRESIDENTS.

T. Bennet Clark, C.A.

R. Stewart MacDougall, M.A.,
D.Sc.

J. Rutherford Hill, Esq.

Malcolm Wilson, D.Sc, F.L.S.,

F.R.S.E.

COUNCILLORS.

A. W. BoRTHWicK, O.B.E., D.Sc.

James Eraser, Esq.

Symington Grieve, Esq.

Andrew Howison, M.A., B.Sc.

Col. H. H. Johnston, C.B., C.B.E.,

F.L.S.

Mrs. John Law.

IsA Martin, M.A.

Sir John Stirling Maxwell,
Bart.

R. A. Robertson, M.A., B.Sc.

James Whytock, Esq.

Honorary Secretary—W. W. Smith, M.A., F.R.S.E.

Foreign Secretary—Very Rev. D. Paul, M.A., D.D., LL.D.

treasurer—Andrew Mason, Esq., c/o Richard Brown & Co., C.A.

Assistant-Secretary—i . T. Johnstone, M.A., B.Sc.

.4rto—Professor Francis M. Caird, M.B., CM., F.R.C.S.E.

Auditor—Robert C. Millar, C.A.

TRANS. BOX. SOC EDIN. VOL. XXVni. . flt
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LOCAL SECRETARIES.

Aberdeen—Professor W. G. Craib, M.A.

CaZcu«a—Professor S. C. Mahalanobis, B.Sc, F.R.S.E., F.R.M.S.,

Presidency College.

Cambridge—AmnvR Evans, M.A.

Croydon
—A. Bennett, A.L.S.

East Liss, Hants— James Sykes Gamble, M.A., C.I.E., F.R.S.

G/as^ow;—Professor F. 0. Bower, Sc.D., F.R.S., F.L.S.

London—William Carruthers, F.R.S., F.L.S.

„ J. F. Duthie, B.A., F.L.S.

„ E. M. Holmes, F.L.S., F.R.H.S.

„ Lieut.-Col. Sir David Prain, M.D., CLE., F.R.S., F.L.S.,

Royal Botanic Gardens, Kew.

Philadelphia, ?7..S'.^.—Professor J. M. Maofarlane, D.Sc, F.R.S.E.

St. Andrews—PvoiesaoY M'Intosh, M.D., LL.D., F.R.S.E.

„ Robert A. Robertson, M.A., B.Sc.

Toronto, OHiano—The Hon. W. R. Riddell, B.Sc, B.A., LL.D.

Miss Isabella M. King was elected a Resident Fellow.

Dr. W. G. Smith delivered his Presidential Address (see

p. 77).

Mr. James Frasek exhibited specimens of Sieglingia

decumhens, Bernh., showing basal florets which produced
seed. A number of points were raised in the subsequent

discussion, such as the value of these florets to the

plant, which showed the need for further observation and

research.

Dr. Malcolm Wilson exhibited specimens of Potato

attacked by Arinillaria mellea (VaJd) Quel., collected in

the neighbourhood of Edinburgh. This fungus has not

been previously described as a potato disease in Europe,

although recorded from Australia and Japan.
A number of plants in flower were shown from the

Royal Botanic Garden.
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NOVEMBER 17, 1921.

W. G. Smith, B.Sc, Ph.D., President, in the Chair.

Miss EsME Dalmahoy was elected an Ordinary Member.

Miss Marion Walker, Miss Janet Watt, Dr. R. J. D.

Graham, Mr. John F. V. Phillips, and Mr. Ernest V.

Laing were elected Resident Fellows.

Mr. T. Bennet Clark read a note on a Seedling of

Cytisus Adatni, Poit. (see p. 84), and exhibited specimens
of the leaves and photographs of the seedling.

Mr. W. E. Evans communicated a paper by Dr. E. J.

Salisbury on Salicornia dolichostachya, Moss, in Scotland

(see p. 87).

Mr. W. E. Evans exhibited a series of specimens of

Salicornia from the Lothians to illustrate the preceding

paper.

Dr. W. G. Smith read a paper on Spartina Townsendii

in the Forth, the plant having been introduced between

Kincardine-on-Forth and Carriden in 1914. It has

flowered there but not fruited, and it is not spreading.

The Hon. W. R, Riddell communicated a paper on a

Preacher-Physician's Pharmacopoeia, dealing with Steward's

Healing Art, published at Saco, Maine, in 1827.

On behalf of Mr. Arthur Bennett a paper was read,

Notes on Pinguicula (see p. 87).

The following plants in flower were shown from the

Royal Botanic Garden :
—Anthocercis viscosa, R. Br.

;

Coleus Rehneltianus, Hort.
;

Cuscuta refiexa, Roxb. ;

Nemophila integrifolia, Abrams ;
and Rhododendron

linearifolitim, Sieb. et Zucc.
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DECEMBER 15, 1921.

W. G. Smith, B.Sc, Ph.D., President, in the Chair.

The Treasurer, Mr. Andrew Mason, submitted the

following Statement of Accounts for Session 1920-1921 :
—

Income.

Annual Subscriptions for 1920-1921
Do. Arrears .

Transfer from Life Members' Fund .

Transadiojis sold ....
Interest on Funds Invested and in Bank

Subscriptions to Illustration Fund .

Printing Notices for Meetings, etc

Rooms for Meetings and Tea

Stationery, Postages, Carriages, etc

Fire Insurance on Books, etc

Honorarium to Treasurer

Excess of Income over Expenditure

£29
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Being :—£100 5% War Stock, 1929-1947 £95
Sum in Current Account witli

Union Bank of Scotland, Ltd. . 11 7 5
Sum in Deposit Receipt with do. 100

Less—Account unjDaid . £20 17 6

Subscriptions re-

ceived in advance 1 15

£206 7 5

22 12 6

As above . £183 14 11

Note.—Subscriptions in arrear, considered recoverable : 1919-20, 15s.
;

1920-21, £3, 15s.

Edinburgh, "th December 1921.—I hereby certify that I have aiiditeil the Accounts of
the Treasurer of the Botanical Society of Edinburgh for Session 1920-1921, and have found
them correct. I have also checked the foregoing Abstract, and find it correct.

ROBT. C. MILLAR, C.A., Auditor.

Mr. Charles S. S. Johnston and Mr. R. Glode Guyer
were elected Resident Fellows.

Dr. W. Burns was elected a non-Resident Fellow.

Dr. W Burns read a paper on the Ecology of Western

India, treating mainly of the desert flora and especially

with the presence of salt and its effect on vegetation, with

sand and sand-binders, with the vegetation in canals and

the conditions favouring it, and also with the population

of desert areas. The paper was illustrated by a series of

lantern slides.

Dr. W. Balfour Gourlay exhibited some specimens
from a volcano in Java and from the Grand Canyon in

California.

JANUARY 19, 1922.

W. G. Smith, B.Sc, Ph.D., President, in the Chair.

Rev. J. R. S. Wilson and Miss Helen I. Allan Gray

were elected Resident Fellows.

Mr. W. W. Smith and Professor James Small com-

municated the description of a new Genus of Comj^ositae,

Formania (see p. 91), and exhibited a specimen of

Formania mekongensis, the type of the genus.
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Mr. E. M. Buchanan exhibited a large series of photo-

graphs from the Burmese forests and from the Andaman
Islands and made interesting remarks on the forest flora,

The following plants in flower were shown from the

Royal Botanic Garden :
—Acacia Jonesii, F. Muell. et

J. H. Maiden
;

Crassula jperfoliata, Linn.
;

Crassula

recurva, N. E. Br.
; Dai^hne Genkiva, Sieb. et Zucc.

;

Osteomeles antJiyllidifolia, Lindl.; Pelargonium Jiavum,
Soland.

; Phylica j^dniculata, Willd.

FEBRUARY 16, 1922.

W. G. Smith, B.Sc, Ph.D., President, in the Chair.

The President announced the death on 3rd February
of Dr. William Craig, who had been a Resident Fellow

since 1866. He had held the office of President from 1887-

1889 and that of Hon. Secretary from 1900-1912, and had

contributed many papers to the Transactions of the Society.

On behalf of Mr. G. F. Scott Elliot there was read a

note on the Occurrence of AlcJiemilla conjuncta, Bab., in

Dumfriesshire (see p. 97).

Mrs. C. Norman Kemp read a paper. Notes on the

Application of X-rays to Botanical Research, in which she

gave a summary of the work already done both where

their power of aflfecting photographic plates were taken

advantage of and also where their power of aflecting

living tissue was used, and possible applications to botanical

research were indicated. The paper was illustrated by a

number of lantern slides.

MARCH 16, 1922.

J. Rutherford Hill, Esq., Vice-President, in the Chair.

Mr. David Moncur was elected a Resident Fellow.

The Chairman announced the death on 23rd February
of Mr. J. F. DuTHiE, who had been a non -Resident Fellow

since 1869,

I
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Dr. Malcolm Wilson read a paper on the Occurrence
of Perithecia of the Oak Mildew, in which he described the

morphology and distribution of the oak mildew, Micro-

sphaera alni, var. extensa, Salm. The occurrence of

perithecia on Quercus conferta from Macedonia was
recorded.

Mr. J. A. Alexander communicated a paper on Palms

and their Produce, which was illustrated by a series of

photographs.

Mr. W. E. Evans exhibited on behalf of Mr. James
Eraser and himself some alien plants from the Lotliians—
being Ranunculi of the section Echinella, and explained
that this was the first of what they hoped would be a

considerable series of local aliens which would form the

basis of a paper on the subject later.

Mr. W. E. Evans exhibited Centaurea ohscura, Jord.,

forma, from the Pentlands, collected by Miss Roper in

September 1921.

The following plants in flower were shown from the

Royal Botanic Garden :

—
Coclogyne Delavayi, Rolfe

;
G.

yunnanensis, Rolfe
; Hesperochiron californ icus, S. Wats. ;

Oresitrophe rupifraga, Bunge ;
Primula Duhernardiana,

G. Forrest; P. Fortunei, Vatke
;
P. Knuthiana, Pax; and

Rhododendron spinuliferum, Franch.

APRIL 20, 1922.

James Whytock, Esq., in the Chair.

Colonel H. H. Johnston communicated a paper on

Additions to the Flora of Orkney, as recorded in Watson's

Topographical Botany, 2nd ed., 1883 (see p. 98). This

was illustrated by a large number of mounted specimens

of the more noteworthy additions.

Mr. J. R. Matthews exhibited the hybrid Potamogeton

venustus from the River Earn.

A number of plants in flower were shown from the

Royal Botanic Garden.
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MAY 18, 1922.

W. G. Smith, B.Sc, Ph.D., President, in the Chair.

Mr. L. B. Stewart read a note on Juvenile Characters

in Root and Stem Cuttings of Acanthus montanus

(see p. 117).

Dr. A. W. BoRTHWiCK communicated a note by Lieut.-

Col. Steuart Fothringham on Lobing of Rhododendron

Leaves, describing various abnormalities of leaves, of which

he also exhibited specimens.

Mr. William Evans read a note on the occurrence of

Anthoceros in Scotland, giving a new record for W. Lothian

of A. punctatus, Linn., of which he exhibited a specimen.

JUNE 15, 1922.

W. G. Smith, B.Sc, Ph.D., President, in the Chair.

Mr. J. R. Simpson was elected a Resident Fellow.

The President read an obituary notice of William

Carruthers, the oldest member of the Society, who died

on 1st June (see p. 118).

Mr, A. D. Richardson exhibited specimens of Arabis

alhida,fi. pi., with a peculiar variation in the doubling.

Dr. Malcolm Wilson exhibited injured seedlings of

Scots Pine and Douglas Fir where the injury consisted of

the crushing of a ring of cortex and bark a few inches

above ground level, probably caused by the use of a plant-

ing frame. This resulted in a swelling by abnormal growth
above tlie injury and a downward development of callus

tissue. Such plants ultimately die.
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OUTOBER 19, 1922.

W. G. Smith, B.Sc, Ph.D., President, in the Chair.

The following Office-Bearers were elected for Session

1922-1923:—
PRESIDENT.

Professor W. Wright Smith, M.A., F.L.S., F.R.S.E.

VICE-PRESIDENTS.

T. Bennet Clark, C.A.

James Fraser, Esq.

Symington Grieve, Esq.

R. Stewart MacDougall, M.A.,
D.Sc.

COUNCILLORS.

A. W. BoRTHWiCK, O.B.E., D.Sc.

J. Rutherford Hill, Esq.

Andrew Howison, M.A., B.Sc.

Col. H. H. Johnston, C.B., C.B.E.,

F.L.S.

Mrs C. Norman Kemp, M.A.,

D.Sc.

W. G. Smith, B.Sc, Ph.D.

Sir John Stirling Maxwell,
Bart.

James Whytock, Esq.
Malcolm Wilson, D.Sc, F.L.S.,

F.R.S.E.

William Young, Esq.

Honorary Secretary—J. R. Matthews, M.A., F.L.S.

Foreign Secretary—Very Rev. D. Paul, M.A., D.D., LL.D.

Treasurer—ANDREW Mason, Estj^., c/o Richard Brown & Co., C.A.

Assistant-Secretary—J. T. Johnstone, M.A., B.Sc

Artist—Froiessor Francis M. Caird, M.B., CM., F.R.C.S.E.

Auditor—Robert C. Millar, C.A.
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LOCAL SECRETARIES.

Aberdeen—Professor W. G. Craib, M.A.

G\t;ctf«a—Professor S. C. Mahalanobis, B.Sc, F.KS.E., F.R.M.S.,

Presidency College.

Cambridge
—Arthur Evans, Sc.D.

Croydon—A. Bennett, A.L.S.

East Liss, Haiits - Jaues Sykes Gamble, M.A., C.I.E., F.R.S.

(?/((s^ow;—Professor F. 0. Bower, Sc.D., F.R.S., F.L.S.

London—J. F. Duthie, B.A., F.L.S.

„ E. M. Holmes, F.L.S., F.R.H.S.

Lieut.-Col. Sir David Prain, M.D., CLE., F.R.S., F.L.S.

Philadelphia, ?7..S'.yl.—Profe.ssor J. M. Macfarlane, D.Sc, F.R.S.E.

St. ^ndreu's—Professor M'Intosh, M.D., LL.D., F.R.S.E.

„ Robert A. Robertson, M.A.
, B.Sc.

Toronto, Ontario—The, Hon. W. R. Riddell, B.Sc, B.A., LL.D.

Mr. David King was elected a Resident Fellow.

Dr. R. J. D. Geaham read a paper on Iraq Arabi, which was

well illustrated by a fine series of lantern slides.

Dr. W. G. Smith exhibited specimens of Mucilago spongiosa

occurring on Strawberry.

Dr. Malcolm Wilson exhibited specimens of Cantharellus

carbonarius (A. et S.) Fr., collected near Edinburgh. Although
this species is described as common in England, this appears
to be the first record for Scotland. It was found on burnt

ground which was intermixed with pieces of charcoal, which

is described as its usual habitat and accounts for its specific

name. The species, which shows the usual characters of

Cantharellus, is characterised by possessing well-developed
root-like mycelial strands which pass off from the base of the

stem. On account of these structures the species is also known

as Cantharellus radicosus (B. et Br.) Fr.

Mr. H. F. Tagg exhibited specimens from Jersey of galls

on Acorn Cups caused by Cynips quercus-calicis.
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NOVEMBER 16, 1922.

Professor W. Wright Smith, M.A., F.L.S., F.R.S.E., President,
in the Chair.

Miss Agnes Chalmers, Mrs. Douie Urquhart, and Mr.

E. M. Buchanan were elected Resident Fellows.

Mr. David M'Call was elected a non-Resident Fellow.

Miss H. C. Abernethy, Miss C. C. Burt, Miss A. N. Gum-

ming, Miss E. M. Henderson, Miss M. M. B. Knagg, Miss K.

Massey, and Miss M. J. F. Wilson were elected Ordinary

Members.

The President read an obituary notice of William Evans,

an Associate of the Society since 1871 (see p. 189).

Mr. Ian W. Seaton read a paper on the Seedling Structure

of Salix pentandra (see p. 161).

Dr. Malcolm Wilson read a paper on Puccinia mirabilis-

sima, Peck (see p. 164).

Mr. J. R. Matthews exhibited Azolla filicidoides, Lam.,

from Norfolk, and Tillaea aquatica, Linn., from Yorkshire.

Mr. J. Rutherford Hill exhibited specimens of Calabar

Beans and of the drugs made from them.

The following plants in flower were shown from the Royal

Botanic Garden •.—Cirrhopetalum Mahoyanum, Reichb. f. ;

Coelogyne (Pleione) maculata, Lindl. ;
Dorstenia yumhmjaensis,

De Wild. ;
Hamelia patens, Jacq. ;

Masdevallia Laucheana,

Hort. Sander. ; Pinguicula caudata, Schl. ;
PUurothallis

astrophora, Reichb. f.
; Sempervivum tahulaeforme, Haw. ;

Stenoglottis longifolia, Hook, f .
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DECEMBER 21, 1922.

Professor W. Wright Smith, M.A., F.L.S., F.R.S.E., President,
in the Chair.

The Treasurer, Mr. Andrew Mason, submitted the

following Statement of Accounts for Session 1921-1922 :—

Income.

Annual Subscriptions for 1921-1922
Do. Arrears .

Transfer from Life Members' Fund .

Transactions sold ....
Interest on Funds Invested and in Bank
Subscriptions to Publications Fund .

Expenditure.

Printing Transadwns for Session 1920-1921

Printing Notices for Meetings, etc.

Rooms for ^Meetings and Tea .

Stationery, Postages, Carriages, etc.

Fire Insurance on Books, etc. .

Honorarium to Treasurer

Excess of Income over Expenditure .

State of Funds.

Life Members^ Fund.

Balance of Fund at close of Session 1920-1921

Add—Liie compositions received .

Deduct—Transferred to Income .

Balance as at close of Session

Ordinary Fund.

Balance of Fund at close of Session 1920-
1921

Add—Increase during Session 1921-
1922

£32 10

2 5

14 lU 10
6 1 6

7 19 2

18 18

£82 4 6

£27 G 9
22 6
11 2

3 10 8
5

3 3

£67 13 5

£14 11 1

£144 18 5

47 5

£192 3 5

14 10 10

£177 12 7

i

£38 16 6

14 11 1

Balance as at close of Session, subject to expense of print-
ing Transactions ....... 53

Total Funds £231 2
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Being :—£100 5% War Stock, 1929-1947 £95 (> Q
Slim in Current Account with
Union Bank of Scotland, Ltd. . 12 2

Sum in Deposit Receipt with do. 125

£232 2
Less—Subscriptions received in advance 10

As above . £231 2

Note.—Subscriptions in arrear, considered recoverable: 1920-21, £1 10s •

1921-22, £4, 10s.

Edinburgh, 6«fc December 1922.—I hereby certify that I have audited the Accounts of
the Treasurer of the Botanical Society of Edinburgh for Session 1921-1922, and have found
them correct. I have also checked the foregoing Abstract, and find it correct

ROBT. C. MILLAR, C.A., Andifor.

Miss Edith Philip Smith, Mr. George Crosbie Taylor,
Mr. Ian W. Seaton, Mr. Herbert M. Lewis, and Miss

Dorothy G. Wilson were elected Resident Fellows.

The President read an obituary notice of Sir Isaac

Bayley Balfour (see p. 192.)

Miss D. G. Wilson read a paper. Observations on the Leaf

of Senecio gonocladus (see p. 167).

Professor W. Wright Smith read a paper, Notes on Chinese

Lilies (see p. 122).

Dr. R. S. MacDougall exhibited specimens of Eriophyes

fraxini on the Ash, and of Enarmonia diniana on Pinus

sylvestris.

Mr. J. L. S. Smith exhibited specimens of Cone Disease of

Pinus sylvestris, sometimes called Multiple-coning.

Professor W. Wright Smith exhibited specimens of

Osmanthus Forrestii, Rehder, a new species from Yunnan.

Two paintings of the old Royal Botanic Garden, Leith

Walk, were exhibited.

The following plants in flower were shown from the Royal
Botanic Garden :

—
Arctostaphylos Manzanita, Parry ;

Cirrho-

petalum Micholtzii, Rolfe
;

Crassula impressa, N. E. Br.
;

Euadenia eminens, Hook. f.
;

Lardizahala biternata, Ruiz et

Pav.
; Lycaste macwphylla Measuresiana ; Masdevallia poly-
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sticta, Eeichb. f.
; Mesembryanthemum Elishae, N. E. Br.

;

Odontoglossum crispum, var.
;

and Oncidium cucullatum,

Lindl.

JANUARY 18, 1923.

Symington Grieve, Esq., Vice-President, in the Chair.

Mr. Harry G. Younger was elected a Resident Fellow.

The Hon. Bernard F. Rollo was elected a non-Resident

Fellow.

Mr. Robert M. Adam read a paper on Mingulay, an Outer

Isle of the Hebrides, in which he described the flora of the

island and its changes during the last few years brought about

principally by its being deserted by its former inhabitants

some ten years ago. He also showed a large series of lantern

slides illustrating his paper, giving also some studies of bird

life on the western cliffs of the island.

FEBRUARY 15, 1923.

Professor W. Wright Smith, M.A., F.L.S., F.R.S.E., President,

in the Chair.

Mr. E. H. M. Cox was elected a non-Resident Fellow.

The President announced the death of M. Gaston

Bonnier, who had been an Hon. Foreign Fellow since June

1902.

Miss Edith Philip Smith read a paper on Plant Respiration

as affected by ansesthetics.

Miss Helen I. Allan Gray communicated a paper on

Seed Treatment and Germination in Conifers.

Dr. Malcolm Wilson exhibited specimens of Aecidium

Otites, Schlechtd. on Silene densiflora, Urv., collected in

Macedonia. The aecidia are associated with sori of unicellular

teleutospores, which indicates that the fungus is a species of

Uromyces.

Mr. J. R. Matthews read a paper, Notes on Scottish

Plants (see p. 170), and exhibited specimens of Potmnogeton

and Callitriche.
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Miss Elsie Cadman exhibited specimens of Actinomyces
Scabies, the cause of common Potato Scab, and gave some
account of the disease.

The following plants in flower were shown from the Royal
Botanic Garden :

—Lathraea clandestina, linn.
; Rhododendron

acuminatum, Hook. f.
;
R. argenteum.. Hook. f.

; R. barbatum.
Wall.

;
R. irroratum, Franch.

;
R. moupinense, Franch.

;

R. nobleanum {arboreum x caucasicum) ;
R. nobleanum album

{arboreum album x caucasicum) ; and R. praecox (dahuricum x

ciliatum).

MARCH 15, 1923.

Professor W. Wright Smith, M.A., F.L.S., F.R.S.E., President,
iu the Chair.

Mr. John H. Gray was elected a Resident Fellow.

Mr. Ernest V. Laing read a paper on Mycorhiza and Tree

Growth in Peat, which he illustrated by lantern slides.

Dr. R. J. D. Graham exhibited specimens of Crocus vernus

showing pull roots.

A portrait of Linnaeus engraved from a copy of Hofiman's

painting was exhibited.

The following plants in flower were shown from the Royal
Botanic Garden :

—Aerides vandarum, Reichb. f.
; Vanda

teres, Lindl. and Aerio-vanda Mundayi, Hort. Edin., a hybrid

between Aerides vandarum and Vanda teres
;
Primula Allioni,

Loisel.
;
P. darialica, Rupr. ;

P. Fortunei, Vatke ; P.frondosa,

Janka
;

P. obconica alba
;

P. philoresia, Balf. f.
; Saxifraga

Boydii, Hort. Dewar
;

S. Burseriana, var.
;

S. Irvingi, Hort.
;

S. latina, Hayek ;
S. Rudolphiana, Reichb. f.

;
and Soldanella

pusilla, Baumg.

APRIL 19, 1923.

Professor W. Wright Smith, M.A., F.L.S., F.R.S.E., President,
in the Cliair.

Col. H. H. Johnston read a paper. Additions to the Flora

of Orkney as recorded in Watson's Topographical Botany,

2nd ed., 1883 (see p. 174), and exhibited a number of interesting

illustrative specimens collected by himself.

Dr. J. M. Dalziel exhibited specimens of Barteria nigritana,

a Nigerian Myrmecophyte.
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Mr. J. Rutherford Hill exhibited a piece of Carnauba

Wax which had been found floating in the sea on the Ayrshire
Coast.

The following species of Primula in flower were shown from

the Royal Botanic Garden :
—P. conspersa, Balf . f . et Purdom

;

P. deflexa, Duthie
;

P. fasciculata, Balf. f . et Ward
;

P.

Forrestii, Balf. f .
;
P. Giraldiana, Pax.

;
P. involucrata, Wall.

;

P. Maclareni, Balf. f.
;

P. Marven {marginataxvenusta) ;

P. Menziesiana, Balf. f. et W. W. Sm.
;

P. redolens, Balf. f.

et Ward
;
P. rupicola, Balf. f . et Forrest

;
P. saxatilis, Kom. ;

P. Sieboldii, E. Morren
;

P. sino-Listeri, Balf. f.
;

and P.

Werringtonensis, Hort. Wallace.

MAY 17, 1923.

Professor W. Wright Smith, M.A., F.L.S., F.R.S.E., President,
in the Chair.

Mr. R. A. Taylor was elected a non-Resident Fellow.

Dr. R. J. D. Graham and Mr. L. B. Stewart communicated
a paper on the Vegetative Propagation of Haemanthus hirsutus,

Baker (see p. 183).

Mr. M. Y. Orr exhibited specimens of abnormal flowers of

Wallflower.

JUNE 21, 1923.

Professor W. Wright Smith, M.A., F.L.S., F.R.S.E., President,
in the Chair.

Dr. G. C. Druce, Dr. R. Lloyd Praeger, and Dr. A. B.

Rendle were elected Hon. British Fellows.

Professor D. H. Campbell, Professor R. Chodat, Professor

J. M. Coulter, Professor Seittsiro Ikeno, Professor Henri

Lecomte, Dr. J. P. Lotsy, Professor Jean Massart,
Dr. D. T. MacDougall, Dr. C. H. Ostenfeld, Professor

W. J. V. Osterhout, Professor Roland Thaxter, Professor

J. F. N. WiLLE, and Mr. E. H. Wilson were elected Hon.

Foreign Fellows.

Miss Elsie Cadman exhibited specimens, microscopic slides,

and photographs, showing various stages in the life-history

of Reticularia Lycoperdon, Bull., and gave some account of

its life-historv.
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