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X In "Trans. Bot. Soc. Edin.," vol. xxvi, p. 214 (1914), in lines 5

and 6 from top of page, for "E. curta, Wettst., var. glaf.rkscens,

Wettst. {fide E. S. Marshall)" read E. brevipila, Bur?iat et

Gremli (fide Dennis Lumb).

The following corrections in the names of some of my Orkney

^ specimens of Euphrasia are made on account of my having

os accepted the determinations of Mr. Dennis Lumb in preference

*-" to those of the late Mr. Cedric Bucknall and the late Reverend

» Edward Shearburn Marshall :

—

S
x

N In "Trans. Bot. Soc. Edin.," vol. xxvi, p. 214 (1914), in line 2

gs from bottom of page, for "Euphrasia curta, Wettst. (fide E. S.

.S Marshall)" read Euphrasia borealis, Toivnsend (fide Dennis

t: Lumb).

ex

*
r

In "Trans. Bot. Soc. Edin.," vol. xxvi, p. 215 (1914), lines

* 6-17 from top of page, delete from "Euphrasia curta, Wettst.,

3 var. glabrescens, Wettst." to the end of the paragraph "August

1901, p. 270;" and redistribute the stations among the following
>

c species:

—

•a

d Euphrasia brevipila, Burnat et Gremli (fide Dennis Lumb).

in —Grassy banks at burnside, 270 feet above sea-level, Burn of

3 Selta, Stromness, Mainland, 23rd August 19 12, H. H. Johnston,

native; and heathery and grassy pasture at top of cliffs at the

seashore, 130 feet above sea-level, Brims, Waas, Hoy, 4th August

pq

c3

f_ 1912, H. H. Johnston, native.

Euphrasia scottica, Wettst. (fide Dennis Lumb).—Marsh,

300 feet above sea-level, Dale of Oback, Orphir, Mainland,

9th July 191 3, H. H. Johnston, native.

Euphrasia c^erulea, Tausch. (fide Cedric Bucknall and

Dennis Lumb).—Damp pasture on hillside, 300 feet above sea-

level, Wart Hill, Hoy, 15th August 191 2, H. H. Johnston, native.

See "Bot. Exch. Club Distributor's Report for 1920," vol. vi.,

part ii, p. 257 (September 192 1); and "Trans. Bot. Soc. Edin.,"

vol. xxviii, part ii., pp. 53 and 58 (1921).
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TRANSACTIONS

BOTANICAL SOCIETY OF EDINBURGH.

SESSION LXXVI.

Presidential Address.—Some Modern Aspects of

Applied Botany. By A. W. Borthwick, D.Sc

All progress of nations and increase in population is

preceded by the discovery of some new natural resource

or by a new use of a previously known one. Science is

the working force which leads to increase of knowledge

and industrial progress. Industries increase, but natural

resources are in danger of exhaustion. The average man
demands more and more, and his needs increase with

civilisation and industrial progress ; hence at the present

day he must study, investigate, and learn how to utilise

the natural resources with the greatest economy ; and as

man demands more from Nature, she in turn demands

more from man. He must learn how to care for his crops

more scientifically, to increase their yield, and also to

conserve and improve the soil. In what way can the

natural resources be best and most economically utilised ?

' The obvious answer is by studying them in a scientific

V^ manner in order that we may learn how to utilise them in

\ a scientific way. In the realms of science botan}T stands

^out pre-eminently as the science which comes into the

most intimate contact with the fundamental problems of

life and living things. It is at the same time the science

which lends itself most readily to practical application in

many economic directions. Plants may be studied in a

TRANS. BOT. SOC. EDIN. VOL. XXVI. 1
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purely scientific spirit—that is, to increase the sum of

human knowledge in the endeavour to satisfy the mind

regarding the problems of life and existence. Impelled by

his natural curiosity, man is always investigating, alwa}7s

discovering, and always discovering more to be discovered.

The study of plants and the operations of the laws of

nature is of direct value as a humanising influence upon

mankind ; but when we can apply the knowledge so gained

to some practical, economic purpose, we add not only to the

usefulness but also to the dignity of the science.

Investigations pursued with a practical or economic

object in view have in the past many times incidentally

led to the elucidation of problems of interest in pure

science, and, on the other hand, discoveries of the greatest

technical importance have been made by men engaged in

pure science investigation. It is impossible to separate the

investigation of pure science from that of applied science,

and every day the opinion is gaining ground that there is

nothing derogatory to science in its application to the

arts and industries. In pure and applied biological science,

and, indeed, in all science, there should be a common
meeting-ground between the scientist and the practical

man. In forestry, agriculture, and horticulture the

practical man comes daily in contact with phenomena of

diverse kinds, and in time he comes to know a large

number of isolated facts, the meaning of which he is apt

to misunderstand or to misinterpret. Had the practical

man a little more science, or if the scientific man came

more into contact with him, much valuable knowledge

would be gained on both sides, and much time and money
saved.

This fact is clearly recognised by our Society, as the

following extract from its general views and objects

shows :

—

" The attention of the Society is turned to the whole

range of Botanical Science, together with such parts

of other branches of natural history which are

immediately connected with it. These objects are

cultivated

:

" By holding meetings for the interchange of botanical

information, for the reading of original papers or
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translations, abstracts or reviews of botanical work,

regarding any branch of botanical knowledge, practi-

cal, physiological, geographical, and palaeontological.

and the application of such knowledge to agriculture

and the arts."

This is what led me to select as the theme of my address

some practical aspects of applied botany.

In the whole range of botanical science, possibly cecology,

physiology, and pathology are the three most important

departments as applicable to the industries and arts.

The Society at the present time is strong in oecological

experts, and has within the last year or two published

several important communications bearing on cecological

problems.

Regarding the introduction and cultivation of new
plants of economic value, we find that this branch of

economic botany has not received as much consideration

and thought as its importance deserves. Xo doubt the

world has been searched for plants of value in horticulture,

and many trees, shrubs, and herbaceous plants of great

ornamental value have been introduced, but no properly

organised and systematic endeavour has been made to

introduce and test new species of economic rather than of

ornamental importance. Several of our large seed firms

and many private individuals have rendered valuable

service to the nation by the production of new and im-

proved varieties of plants already in cultivation, and the

recent science of Genetics is certain in the near future to

enable man to produce with greater rapidity and certainty

plants of improved quality. It is. however, not only

necessary to discover or to artificially produce new

varieties : we must go further, and test the suitability of

these new species and varieties under varying cecological

conditions. Owing to the endless modification in soil and

climate, it is not possible to formulate definite rules, and to

say whether a variety which is a success in one place will

do equally well in another. Still, by making an cecological

study of a plant in its native habitat, we can form a very

good opinion of how it will behave when introduced into

new conditions. A knowledge of a plant's oecological

characteristics enables us to select those conditions of
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locality and environment which are most likely to supply

its requirements. At the same time it is only by actual

trial or experiment that such questions can be definitely

settled. We must apply to Nature direct for our informa-

tion, and ask such questions by means of experiment, and

note the reply she gives. I wish here to emphasise the

fact that experiments based on scientific principles are

likely to yield better and more valuable results than those

conducted on blind trial and error, or rule of thumb
methods. It is therefore essential that such trials should

be carried out under expert supervision. It may be that

some slight error in cultivation leads to failure ; hence it

is necessary to know in each case when failure occurs why
it occurs, and, having found the cause, to try if anything

can be done to ameliorate or modify the conditions to suit

the plant. Otherwise, through some initial error or failure

to select the proper cultural method, a plant might be lost

which would otherwise have proved a valuable addition to

the economic flora. It is in connection with such problems

that the study of plant cecology will prove of great economic

importance. In itself the study of plant cecology, or the

geographical distribution of plants on a physiological basis,

is of the highest scientific value ; and when we can apply

its results in a practical manner to the cultivation of plants,

it assumes an economic value of equal merit.

As an illustrative example, let us for a moment consider

Dr. Kienitz's important investigations into the shapes and

types of the Scots pine, as it furnishes a splendid example

of the value of cecological studies to a practical industry

like forestry. He has shown that the tree occurs in several

cecological forms, among which two well-marked cecological

types can be readily distinguished. The one a strong-

branched, strong-crowned tree, which is the typical form

in Scotland ; the other a slender, pyramidal-shaped tree,

which is typical of the Baltic provinces. Such types are

found to be hereditary, and are not altered by altered

climate and soil. The Scottish type is better adapted to

hold its own in the struggle for life in milder localities,

whereas the slender, pyramidal type is better able to hold

its own under more rigorous conditions, where wind, and

especially heavy snowfalls, constitute the primary dangers.
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Great care should therefore be exercised in selecting seed

or in planting seedlings, of whichever form is better suited

to a definite locality.

In many places in this country we have examples of the

Alpine or northern form of the Scots pine planted where
they have no business to be.

Plant Disuse.—In applied botany there is no depart-

ment of greater economic importance than that which deals

with plant disease, i.e. plant pathology.

Plants of all kinds as living things are subject to disease.

It is difficult to give a short, concise definition of disease.

The following is a dictionary definition :
" A derangement

in the structure or the function of any organ belonging to

a vegetable or animal," but this does not convey any
definite or clear meaning. After all, probably it does not

matter much whether Ave can in words draw up a hard and
fast definition, as there is no hard and fast line of demarca-

tion between health and disease. Let us for the present

understand by disease any marked deviation of the vital

functions from the normal. We may have various stages

of healthiness, from the perfectly healthy body or organ,

through less healthy conditions, till a diseased state is

reached, and likewise we may have various stages of

disease, from slight to severe. For health, the living body

and its organs must be normal, and the environmental

factors and conditions must approach as near the optimum
in each case as possible. Otherwise, signs of unhealthiness

may appear, probably not sufficient at the moment to cause

much alarm to the practical cultivator, but the scientist

knows that plants, even though slightly weakened, may
have developed a predisposition to unhealthiness, and

crops, though not actually diseased, may nevertheless be

liable to an epidemic attack, the conditions for which may
be made favourable through loss of vigour of the plants.

Loss of vigour and subsequent unhealthiness in plants

may be caused by unfavourable environment. In the plant

kingdom, as in the animal kingdom, unfavourable environ-

mental conditions may be grouped under two heads, namely,

physical and organic environment. The physical environ-

ment is supplied by the soil in all its variations of chemical

composition, depth, porosity, moisture, temperature, texture,
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air-content, etc. Then we have the atmospheric conditions,

namely, temperature, moisture, precipitations, lighting, wind,

etc., the conditions of soil and atmosphere ; in other words,

the climate varies with latitude, altitude, aspect, and ex-

posure. Man has but little power to ameliorate the atmo-

spheric conditions, but he often does the opposite by allowing

air to become polluted b}^ smoke and poisonous fumes, thus

producing conditions highly inimical to plant life.
1 On the

other hand, something may be done to ameliorate the soil

conditions. For example, by draining, manuring, and

cultivating. As regards altitude, exposure, and aspect,

man can select and cultivate species or varieties in those

localities or situations where each is likely to find its nearest

approach to its optimum conditions.

The organic environment is supplied by the plant and
animal kingdoms. In the vegetable kingdom we have

plants in competition with, one another for the best soil

and air space. We have also the saprophytic and parasitic

forms. The soil bacteria are not the least important

members of the organic environment, although mentioned

last.

The science of Mycology is of the greatest importance in

pure and applied botany. Fungi play a very important

role in nature as saprophytes and parasites. Many forms

have by careful selection and cultivation been pressed into

the service of man in such important industries as cheese-

making, bread-baking, wine and cider preparation, brewing,

distilling, etc.

The cultivated mushroom and the numerous wild edible

forms, only too little known, have their importance as food

plants. Finally, the study of the parasitic disease-causing

forms is of the highest theoretical and economic importance.

Pure science in investigating the effect of disease aims at

discovering the changes of the living substance and tissues.

It may be called Cytopathology. Applied science considers

the influence of disease on the plant as regards its economic

value. We must combine both in order to understand the

phenomenon from an economic standpoint.

1 The question of smoke and fume damage to plants is receiving
greater attention than ever on the Continent. Such damage has
increased enormously with increasing industrial development.
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The fungi, bacteria, and insect enemies of cultivated

plants cause enormous damage and annual loss, not only to

the cultivators of plants, but to the nation as a whole.

In Prussia the Phytopathological Commission gave in

1893 a striking example of the loss caused by grain-rust.

The data were supplied by the Prussian Statistical Bureau,

so that the figures are official. In 1891 the wheat harvest

amounted to 10,547,168 doppelcentner. which at 22 marks
per dc. would have amounted to £11.459.600. but 3.316.059 dc.

or £3,595,758, fell to be deducted through depreciation by
rust. From the rye harvest had to be deducted £8,896,364.

Similarly. from the oat harvest had to be deducted £8.138.023.

Hence the loss on a single harvest of wheat, oats, and rye

amounted to £20,628,147. In Australia the loss in wheat

in 1891 caused by rust was estimated at £2.500.000.

The coffee-leaf disease of Ceylon caused by the fungus

Heinilti'i was stated by Professor Marshall Ward to have

st Ceylon over a million pounds per annum for several

years. He further states in his book on 1' - - m Plants

that one estimate puts the loss in ten years at from

£12,000,000 to £15,000,000. He further states that the

Hop Aphis is estimated to have cost Kent £2,700,000 in

the year 1882. If the recent outbreak of gooseberry mil-

dew of the American type had not been scheduled under

the Destructive Insect and Pest Act. and arrested, it would

no doubt have wiped out the gooseberry crop throughout

the country. Mr. E. S. Salmon states that the average

annual value of the gooseberry crop in Kent. Wisbech.

Evesham. Calstock. and Gloucestershire is from £97.000

.160,000 in these districts alone. Also, that the value

of the gooseberry crop to cottagers, private gardeners, etc .

is incalculable. It was principally through his energy and

influence that the disease was scheduled.

At the British Association this year Messrs. Barker and

Hillier described a disease known as Cider Sickness, that

causes a loss probably amounting to several thousand

pounds sterling each year in the West of England alone.

It is brought about by a bacterium.

A destructive bacterial disease of the banana and plantain

has recently been discovered in the West Indies. The

disease causes the leaves to become yellow and drop off.
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The terminal bud is eventually killed and the whole plant

rots down to the ground. The organism responsible for

this has been isolated, and is being provisionally called

Bacterium musce.

A disease like this might easily become epidemic and

ruin the cultivation of the banana in the West Indies, in

the same way as the coffee-leaf disease ruined the coffee

industry in Ceylon.

I need not comment further on the loss that would result

if plant pathologists were not on the spot, studying and

devising means to prevent such a catastrophe.

If we had any means of estimating the loss caused

annually by the dry-rot fungus, the figures would no doubt

be equally astounding.

We have very little means of estimating cases of annual

loss in this country due to disease, but the total must be

enormous. Reference to the failure for some years and

threatened extinction of the potato crop in Ireland about

sixty years ago, with its attendant loss and suffering to

millions of people, may recall the seriousness of an epidemic

disease of a food plant. Since then preventive means in

the shape of spraying have been devised, thanks to the

development of applied botany, whereby the disease may
be kept sufficiently in check to prevent a repetition of such

a dire calamity.

Within recent years an entirely new potato disease was

discovered by Schilberskzy in Upper Hungaiy, namely, the

Black Scab disease, which is caused by a fungus, Chryso-

phlyctis endobiotica. In 1901 this disease was found in

England by Professor M. C. Potter, and year by year it

spread round the originally affected area, and also appeared

in more distant localities, till centres of infection were

reported from all over the country. In 1908 it was

scheduled under the Destructive Insect and Pest Act as

a notifiable disease. It is to be hoped that this may be

effective in checking its further spread in this county.

About two years ago this same disease was discovered by

G. H. Gussow in Newfoundland. In connection with the

outbreak, Mr. Gussow was sent by the Department of

Agriculture of Canada to investigate the origin of the

disease, and assist and advise the Newfoundland Govern-
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rnent in dealing with it. He found the disease to be far

more prevalent in Newfoundland than was supposed, and.

needless to say, preventive measures have been put in

operation by the Canadian Government to prevent the

introduction of this disease to Canada. We can only form

conjectures as to what would have been the result had

this disease appeared forty or fifty years ago. Although

it had not actually become epidemic, still we have every

reason to suppose that in time it would have become epi-

demic if preventive measures had not been adopted as the

result of timely warning. An epidemic of Black Scab

would no doubt be much more severe than was the epi-

demic caused by Phytophthora infestans. The resting

spores of the Black Scab fungus are extremely resisting

to drought, and may remain capable of causing infection

although kept in a very dry state for years. The disease

itself is not influenced by varying seasonal conditions, such

as wet and dry seasons. Hence, if it had been allowed to

get the upper hand, its virulence would have been very

severe. Who knows but that the disease may have been

imported from this country to Newfoundland, and who
knows what other British dependencies may not have been

similarly laid open to the risk of infection ? In any case,

it is essential that all the resources of science should be

employed to stamp out any new disease directly it appears.

Owing to the increased and more rapid import and export

of plants and plant products (seeds, fruits, tubers, etc.)

there is an increased danger of their attendant diseases

being spread all over the world. In connection with disease

of forest trees, I pointed out in a paper 1 dealing with

the liability of the occidental and Japanese larches to be

attacked by Peziza Wittkommii that: "As regards the in-

troduction of exotics which are intended to be grown as

timber -producing trees, certain objects must be kept in

view. For example, an exotic is worthy of cultivation in

our forests

—

" Firstly, if it is of a species at present unrepresented and

capable of producing timber of utility, or if it possesses

1 "Peziza WiWcommii, R.H.. on Larix occidentalis, Nutt., and Larva

leptolepis, Gord.,*' published in " Notes from the Royal Botanic Garden,

Edinburgh. No. xxi ., August 191 '.'.

"
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advantages as regards rate of growth, and is less exacting

as regards soil and climate.

" Secondly, the introduction of an alien species is desirable

if it is capable of resisting indigenous diseases, but great

care must be exercised so as not to introduce a new disease

along with an alien species. An exotic parasitic fungus if

introduced may become rampant on indigenous species, and,

vice versa, an indigenous parasitic fungus is equalty liable

to attack an exotic host. . . .

" It is therefore quite possible that exotic trees from

virgin forests, when introduced into a new country and

grown under artificial conditions, may readily become a

prey to parasitic fungi, although hitherto in their native

habitat they may have been entirely free from disease of

any kind."

We are told that in its native habitat the occidental larch

is not attacked hy Peziza WUUcom/mii, and here was an

example of an exotic species becoming the prey of an

indigenous fungus, or, I should rather say, of a fungus

previously introduced from the Continent with the Euro-

pean larch. This country was in other words the common
meeting-ground of an American host plant and a fungus

disease from the Continent.

As I had already learned from my former teachers in

Munich, Professor R. Hartig and von Tubeuf, that such

dangers existed, I was glad to be able to add this example

as a warning in this country. How little such warnings

are sometimes heeded here and elsewhere the following

note by Professor von Tubeuf in his Journal, entitled

" Naturwissenschaftliche Zeitschrift fiir Forst- und Land-

wirtschaft," will show. He says :
" In an article published

in the Year-Book of the German Dendrological Society for

the year 1904, p. 156, I drew attention to the danger and

frequency of the spread of plant parasites by commerce,

not only within a country, but from one country to another,

and even to distant parts of the world. I also cited several

instances of such occurrences. The transmission of the rust

disease of the Weymouth pine within Germany by young
infected plants was a typical example.

" The news which now comes from America is still more

interesting and significant. This dangerous disease of the
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Weymouth pine has been introduced into America, the

home of Pin v.* strobus, with a consignment of seedling-

from Hamburg. In America the disease was unknown and

had never been seen there on native trees. Every pre-

caution has been taken to prevent the spread of the

•disease, and it is hoped that this invasion may be repulsed

as a previous appearance of the disease in Xew York in

1906 was immediately stamped out.

" It is difficult to understand why America imports

seedlings of Pinus strobus in spite of all European

experience and warning, instead of supplying her own
want^ by seedlings raised from native seeds."

Here is a remarkable example :—An American tree is

introduced into Europe, becomes the victim of a European

fungus, and in course of time young diseased plants are

sent from Europe to America, to the imminent danger of

the indigenous trees. The loss to America would have

been great if she had not had an organised department to

arrest and quarantine these infected plants even at the

eleventh hour.

The Weymouth pine is a very desirable tree to grow,

not only arboriculturally for ornamental purposes, but also

sylviculturally for the sake of its timber. It is called

White pine in America, but on this side of the Atlantic its

timber is known as Yellow pine, a kind of timber which

has become very scarce and expensive of late years, owing

to its having been too severely exploited in America. I

have seen this tree growing well in the south of England,

where it gave every promise of forming an excellent stand

of timber in a comparatively short rotation, but I also

noticed traces of this disease in its neighbourhood. In

Scotland the Weymouth pine grows quite well in suitable

places, but the disease is unfortunately rampantly epidemic.

The fungus belongs to the group of metoxenous forms, it-

alternative host being almost every .-pedes of R:

certainly R. nigrv/m, Pi. alpinum, P. awreum, and

P. grossularia. This fungus is doubly injurious, since it

attacks two host plants of economic importance. No
effort should therefore be spared to prevent the further

spread of this disease or to stamp it out, and such is not

beyond the power of properly organised practical mycology.
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The remedy recommended is to remove whichever of the

host plants is considered to be of the least economic value.

There exist among cultivated plants different varieties,

some of them predisposed to disease, others immune. The
immunity may be due to anatomical or physiological

differences. Whatever the cause of the immunity may be,

we can always test whether it exists or not by experi-

mental methods. The fact of great importance is that it

is possible to produce varieties which can resist certain

diseases, and we are now learning more about the laws

which govern the production of varieties, so that the special

variety desired can be produced with greater certainty and

rapidity than was formerly the case. Our future efforts in

stamping out disease must be concentrated more on the rear-

ing of resistant varieties than has been the case in the past,

and this is another of the ways in which the modern science

of Genetics will prove of great value in applied botany.

The remedies for plant disease are mostly all of the

nature of antiseptics or fungicides. They are not of the

nature of medicines, as generally understood in animal

ailments. Still, much may be done by keeping the plant

healthy, and supplying it with the right kind and amount
of food. Attention to the proper supply of water, heat,

and light is also of importance. In other words, keep the

plant in a proper hygienic condition, and it will, like the

animal under similar conditions, be better able to resist all

kinds of disease. In order to do this we must study and

understand the inter-relationship between the plant and its

surroundings, and it is in this connection that the study of

plant (ecology from a physiological point of view is of such

vital importance.

The method of dealing with outbreaks of disease when
they occur locally may be of advantage locally, but in-

dividual or isolated action, though of use, is of very little-

avail in stamping out an existing or preventing a threatened

epidemic, because the methods employed are not funda-

mental : they do not strike at the root of the disease.

In stamping out disease we must have properly organised

and combined action, otherwise the best efforts are bound

in the long-run to prove futile.

The Americans were among the first to realise the im-
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portance of plant disease as a national economic question,

on account of the enormous loss which, we have seen, may
be caused thereby, and they have a special phvtopatho-

logical section in their Department of Agriculture, which
Department dates from 1889 and has a Cabinet Minister

at its head. The aggregate appropriation since 1900 is

£18,002,4-12, and this year the Department has at its dis-

posal about £4,000,000, double of what it was in last decade.

The Department employs a staff of 12.480 men and women,
600 to 700 of whom are engaged in scientific research. The
money appropriated for the Department in all its branches

of activity would amount to £4.514.003. In spite of the

magnitude of this sum. it is regarded in America as an

investment, and not an expenditure.

An interesting item is the vote of £1000 for the study of

the Chestnut Bark disease.

The Chestnut Bark disease is caused by a funo-us.

Diaporthe parasitica, a wound parasite which attacks the

main trunk or branches of old and young trees. It first

attacked the native American chestnut, but it has spread

to the Japanese chestnut and other varieties. This disease

was first discovered by Dr. Murrill in New York Botanical

Gardens in 1905. and reported on by him in 1906. It

spreads with great rapidity.

The chestnut trees of greater New York have all been

attacked and practically destroyed. Many valuable trees

have been destroyed in all the counties of New Jersey.

It has gone through Connecticut westward to the Berkshire

Hills, and has spread over Long Island and Staten Island,

and has reached far enough west to invade a large area in

Pennsylvania. Unless some means is found to arrest the

disease, it bids fair to ruin the growth of chestnut- in

America, where the timber is highly prized for railway

sleepers and posts, mining timber, and farm purposes. In

rough construction it is used extensively. Government
reports show that the yield in 1907 was 650 million feet

B.M.. of an estimated value of 811,000,000. The quantity

used for railway ties alone amounts to 83.000.000 per year.

The "' Gardener's Chronicle of America " concludes an article

on this disease as follows :
—

" The loss upon which it is

most impossible to estimate in dollars is the loss to tree
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lovers and tree owners, who would not take any amount

of money for the stately forest veterans which have been

the pride of their estates. There are large areas of

territory not yet reached by the fungus. We may hope

that its course may be run, or that study and experiment

may evolve an effective remedy before the disease shall

cover the remaining chestnut territory."

The expense of the Department may be great ; but when

the value of the work done and research carried out in the

realms of applied botany is set off against it, the expense

becomes dwarfed to vanishing point. Surely the American

Government is very wisely and well advised in spending

a paltry thousand pounds in order that, by study and

experiment, an effective remedy may be evolved to save

not only the remaining chestnuts but the future crops,

whose annual value is reckoned in millions.

Germany has now also a vast and well-equipped organ-

isation for research in connection with plant protection.

At home the practical cultivator of plants may get

scientific advice from the Board of Agriculture, apart from

which he has to seek his scientific advice from the staffs

of our Universities and Agricultural Colleges. Many
private societies and even individuals have hitherto done

much to disseminate scientific knowledge of great import-

ance to the practical grower of plants. We need onh*

o-lance at the publications of many different societies to

find much information, not only of great scientific interest,

but with a direct bearing on questions of practical im-

portance and utility. The Agricultural and Horticultural

Press has become a valuable national asset owing to the

way in which it has kept abreast of the times, and dis-

seminates a great amount of accurate and valuable infor-

mation and advice on matters where applied botany can

be of assistance to farmers, gardeners, fruit-growers, and all

who cultivate the soil.

How the Botanical Society might extend its

Range of Usefulness.

In organising their Department of Vegetable Pathology,

the Americans found it necessary to have special agents

in connection with each institution. These agents are
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appointed in as many different localities as possible. One
of their principal duties is to instal and supervise experi-

ments of various kinds. Their reports are sent in to the

Central Institution, and when the results from a sufficient

number of localities seem to justify any conclusion bein^

drawn as to the success of. say. some preventive or remedial

measure in connection with a certain disease, then such

information is printed in bulletin form and circulated.

In Germany we rind much the same kind of organisation.

In Bavaria, for example, the Central Institution, namely,

the Institute of Agricultural Botany, is situated in Munich,

and is under the direction of Dr. Hiltner. who has a staff

of highly trained experts in all branches of plant protection.

In conjunction with this Central Institution there are a

great number of local stations (Auskunftstellen) situated

in the smaller towns, villages, etc.. throughout Bavaria. In

charge of these centres are local agents or representatives.

not necessarily expert plant pathologists, but nevertheless

men of scientific training. Many of these local represen-

tatives are clericals, schoolmasters, leading agriculturists,

etc. Their principal duty is to send in reports on speciallv

prepared schedules to the Central Institution as nearly as

possible every four weeks. Each local station has in turn

correspondents (Vertrauensmanner) in as many country

districts as possible. These correspondents are. so to speak.

the men on the spot, and they are constantly in touch with

the local agents, and thus the Central Institution is kept

constantly informed regarding the state of held and garden
crops all over the country, and. should occasion arise.

experts can at once be sent to investigate and advise. The
Imperial Biological Institution for Agriculture and Forestry

situated at Dahlem. near Berlin, is the principal institution,

and is kept posted up to date from all the other Central

Institutions of the empire.

The ceaseless activity of these institutions has already

resulted in the accomplishment of an extraordinary amount
of useful work of the highest scientific importance and
economic value.

As a Society, we cannot hope to deal with problems in

applied botany on the same scale as a well-organised and
subsidised State Department ; but. nevertheless, we could
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be of some use, I think. We have Local Secretaries and

members almost all over the country, and no doubt many
would be quite willing to make systematic observations on

the occurrence, spread, and severity of plant diseases in

the forest, field, and garden of their own particular area.

Doubtful cases of any disease, the cause of which was not

evident to the local representative, might be sent in to

headquarters, where a Special Committee might investigate

and report. The reports and records of the Local Agents

and those of the Central Committee would in time become

not only of scientific interest but of great practical utility.

The making and recording of these observations may
seem all very simple and such as anyone might be able to

make, but I do not propose for one moment that such

records should contain a mere list of parasitic fungi found

from year to year ; such lists alone would have very little

scientific or practical value.

These investigations could only be carried out by

botanists. They would have to be of the nature of an

recological study of the disease. Such factors as the

influence of the soil, the climatic influence, the local

method of cultivation, the nature of the attack—slight or

severe—the presence of other plants, in fact all the con-

ditions in the physical and organic environment which

influence the relationship of host and parasite would be

noted and recorded. It is only by such means that we

can gain any clear and definite knowledge of the con-

ditions in nature which influence the increase or decrease

of disease. It is only when we are in possession of such

records that prophylactic measures can be evolved, and

plant hygiene placed upon a sound scientific basis.

The complete study of a plant disease may be presented

as follows :—First, we should learn to diagnose the disease

from its outward visible effect on the plant. This may be

called the symptomatology of the disease. Then comes

the study of the aetiology, or the investigation of the

cause. Then, after the cause is known, we are in a posi-

tion to find out the cure and future prevention, namely,

the therapeutics and prophylaxis. The first and last of

these, namely, the diagnosis and prophylaxis, are the most

important from the economic standpoint.



1911-12.] BOTANICAL SOCIETY OF EDINBURGH 17

Everyone interested in the cultivation of plants should

endeavour to make himself familiar with the appearance

and effect, and possibly the botanical names, of the

commoner disease-causing fungi, also the general pre-

ventive measures to be adopted to prevent their spread.

It is of the highest importance that a plant disease of any
kind should be recognised in its earliest stages, as it is then

that its spread may be prevented either by a timely spray-

ing or by the more drastic method of removing the diseased

individuals and burning them to make sure the disease-

causing fungus is destro}Ted. It usually happens that

before the advice of the plant pathologist is sought, the

disease has made itself strikingly apparent by the amount
of damage done. It is then often too late to effect a cure.

On broader lines these remarks which apply to the

individual appty equally to the State. We have seen

how the Governments of other countries have established

Departments to watch over the health of cultivated plants,

and they are ready at a moment's notice, so to speak, to

aid these Departments by special legislation should occasion

arise in the shape of a threatened epidemic.

True, our own Government has passed special Acts with

the view of preventing epidemics, but, unfortunately, these

special laws have been so tardy and so long delayed that

their effect on the disease may be the same as the proverbial

delay in locking the stable door, and in any case there is

not sufficient supervision to ensure that these special laws

are carried out so as to be of real value.

From the earliest times we have records that cultivated

plants were subject to blights, pestilence, and disease, which

the earlier cultivators of the soil attributed to various

causes (moon, stars, etc.), but we also find the weather,

climate, and soil held responsible for various brands, rusts
:

and cankers. The existence of parasites or the phenomenon
of parasitism among plants was undreamt of. Still, we
have here a foreshadowing of the study of the effect of

the physical environment on the health of plants. We
know now that certain kinds of weather and climatic

conditions predispose plants to certain kinds of disease,

whose life-histories we know, and we also know that their

relationship to their host plants is regulated by external
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physical conditions which may render the host plants more

vulnerable, and thus enable the parasite to attack and

cause disease. The weather as a physical factor may pre-

dispose plants to certain organic diseases, so that the

observers in these early times were quite correct in their

observations, but their conclusions were inaccurate or

incomplete.

Bacteriology has mainly owed its development to the

work and research carried out in connection with patho-

genic forms. The importance of this department of applied

botany is too obvious to require more than a passing

comment. Although the layman may be accustomed to

think of all bacteria as harmful, still the great dependence

of the higher forms of plant life on those lower organisms

is being made clearer every day. As I have already said,

as man becomes more exacting upon the natural resources,

so must he in turn endeavour to help Nature by artificial

means. As cultivation becomes more intensive, the more

must man employ scientific methods to conserve and

improve the fertility of the soil, and, in this connection,

valuable service has been rendered to agriculture, forestry,

and horticulture by the botanist and chemist. The stud}'

of plant chemistry and plant physiology has opened up a

wide field of research, in which already great progress has

been made, many valuable results achieved, and probably

nowhere with greater success than in the study of the soil

bacteria. The role played by the nitrogen-fixing soil

bacteria is becoming better understood every day. Suc-

cessful experiments have been carried out in artificially

inoculating the soil with these important organisms. In

other words, the soil may be sown with these useful

organisms, and upon the success of the development of this

invisible soil flora depends the success of crops of higher

plants. As we find almost always in Nature, these useful

soil organisms have their enemies in other soil micro-

organisms, and it has been found that by partially sterilising

the soil, crops are improved, the improvement being due

to the removal of those organisms inimical to the useful

ones. In other words, methods of plant protection may
be applied to protect these invisible plants, and therebj^

improve the quality of the soil and sustain its fertility.
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During the Last twelve years it is estimated that the

agricultural produce of America has amounted to

£16,000,000,000. The area of land under cultivation has

not increased anything like so rapidly as the value of the

agricultural produce ; for example, ten years ago the farm
products were valued at £800,000,000, now they amount
to £1,800,000,000. The increase is attributed entirely to

the better and more up-to-date scientific methods generally

employed by the farmers, and the change has been brought

about by the Agricultural Department.

Recently, on the recommendation of the Development
Commissioners, the Treasury has sanctioned the allocation

of funds to be administered by the Board of Agriculture

in initiating and organising schemes for systematic research

in agriculture. The sum to be expended when these

schemes are in full working order will be about £50,000

per annum.

Grants will be made for research in various groups of

subjects, among which we note plant physiology, plant

pathology, and mycology, plant breeding, and fruit grow-

ing, including the practical treatment of plant diseases,

plant nutrition, and soil problems. A fund not exceeding

£3000 per annum will be available for assistance in

special investigations, for which provision is not other-

wise made.

The Board thoroughly realises the importance of having

none but carefully trained men for work in connection

with the scheme. The Board therefore proposes to offer

for 1911, 1912, and 1913 scholarships of the value of

£150 tenable for three years. These scholarships will be

twelve in number, and will be awarded only to thoroughly

suitable candidates. Grants will also be made to Teaching

Institutions, Universities, Agricultural Colleges, etc., in

England and Wales. These will act as centres where

farmers may apply for scientific advice on important

technical questions, and further special investigations of

local interest can be carried out by these institutions.

By means of those grants for research scholarships, local

advice, and investigations, it is hoped to provide an expert

staff with both scientific and practical qualifications, the

members of which will be engaged in solving problems of
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local importance and endeavouring in every way to secure

the application of science to practice.

It is very satisfactory to know that steps are being

taken to provide more practical training for the university

and college student in order to promote the application of

science to practice. But. as I have already indicated, the

practical man should have better facilities for acquiring a

knowledge of the fundamental scientific principles upon

which his practice is based. With one or two notable

exceptions, it is not possible for the young gardener or

forester in training to attend systematic courses of instruc-

tion in the sciences underlying his future profession, unless

he happens to be fortunate enough to be employed in some

nursery or private garden in or near large towns. This

difficulty might be got over by providing bursaries to

enable such men to attend courses of instruction at suitable

institutions ; but to this method there is the very serious

objection that very few colleges are able to provide

practical training under proper supervision and control

along with scientific instruction ; however, there are indi-

cations that this unsatisfactory state of affairs will soon be

improved.

The point is—it is of importance that these practical

men should not, when getting theoretical training, lose

touch with practice ; also, that for the practical work
which they perform during theoretical training they

should receive payment adequate as a subsistence allow-

ance. A scheme whereby this is achieved is that which

has been in operation in the Royal Botanic Garden, Edin-

burgh, during the past twenty years. Young gardeners

and foresters are taken on the staff and receive certain

payment for their services, and at the same time are

taught free of charge the scientific element of their work.

There is no place in this country where more has been

done to provide employment, combined with practical and

scientific training, for the young gardener and forester,

than at the Royal Botanic Garden, and we should feel

proud that Edinburgh has led the way in this important

development ; and experience has shown that the men so

trained have had no difficulty in obtaining the best appoint-

ments both at home and abroad. With such provision for
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the training of the scientist and the practical man in

applied science we may look forward to a time when the

natural resources will be more carefully conserved and

utilised, and the only way whereby this end may be

achieved is through sound science to good practice.

Remarks on Some Aquatic Forms and Aquatic
Species of the British Flora. By Arthur
Bennett, A.L.S.

Dr. Gliick of Heidelberg is engaged on a study of the

aquatic species of the European flora ; and Dr. Rothert of

Krakau, Austro-Hungary, on a monograph of the genus

Spa/rganiv/m,.

Both have been this year in England to study our collec-

tions, and I had the pleasure of seeing them at my house

and talking these matters over with them ; these notes are

a result, and we trust that our species will be examined.

To Mr. G. West's examination of about 140 Scottish

lochs we are indebted for many hints as to the aquatic

condition of various species, both of terrestrial, semiaquatic,

and aquatic species. 1 In these two papers Mr. West gives

the vegetation of these lakes (including in many instances

mosses, lichens, and algas) in their submerged, littoral, and

surrounding conditions.

He discusses many subjects, and these papers, it is to be

hoped, will be followed up by others, after the manner of

Dr. Magnin with the French and Swiss lakes of the Jura,*2

and the United States in Bull. Michigan Fish Commission,

No. 2. " The Plants of Lake St. Clair," A. J. Pieters, 1894.

1. Ranunculus Flammula, L., var. natans (Pers.).—This

is a remarkable form of Flammula found by Mr. West in

two places, a floating form at the margin of peaty pools

about Morton Lochs, Tents Muir. "A strong plant 2 to

3 feet long," and a submerged form in the margins of lochs

1 1. " Comp. Study of Dominant Phanerogamic, etc., Flora of Aquatic

Habit in three Lake Areas of Scotland," Proc. Roy. Soc. Edin., xxv.,

1904-5, with fifty-five plates.

2. " A Farther Contribution," as above, Proc. Roy. Soc. Edin., xxx.,

1910, with sixty-two plates.
2 " Rech. veget. Lacs du Jura," Revue Gen. de Bot., v. 241, 303.
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and slow streams in water 6 to 24 inches deep. Abundant
in Lochs Recar, Ballochling, etc. (Kirkcudbright). Persoon

describes this as " y natans, fol. inferiorib. ovatis integris,

superioribus linearibus," " Syn.," pi. v., ii. (1807), p. 102.

Recorded from the same place by Lamarck in " Ency.

Meth. ," v., vi. (1804), p. 98, but given no name.1

2. Ranunculus lingua, L.—The early submerged leaves

of this species, first called attention to by the late Mr.

Roper,2 are so unlike the flowering stage leaves that unless

one had watched the plants it could hardly be believed

;

they are 8 to 9 inches long by 3 inches wide, and in those

I watched were quite decayed when the plant flowered.

3. Peplis Portula, L.—Mr. West found an entirely sub-

merged form in Loch Doon (50 to 100 feet deep), Ayr,
" growing to a length of 3 feet with larger, thinner, semi-

pellucid leaves, stems weak." This is quite beyond any-

thing I have seen ; I have gathered it in Surrey (submerged)

13 inches long only.

4. Hydrocotyle vulgaris, L.—Usually a creeping species

among higher vegetation in wet or damp places, but in

Barlockhart Loch, "Wigtownshire, Mr. West gathered a
" floating form having stems 30 to 50 inches long, with

leaves only \ inch in diameter and very thin."

5. Apium inundatum, H. G. Reichb.—This species

varies considerably as to depth of submerged forms. I

have seen it in water 2 feet deep. Mr. West records it

" in water from 3 feet to 6 feet deep, reaching the surface

from even the greatest depth." In Engler's " Bot.

Jahrbiicher," 3 Dr. Gliick throws these various semi-

aquatics into groups under three series (p. 104)

—

(1) Die submerse Flora,

(2) Die Schwimmblattftora,

(3) Die Uferflora,

placing these species with " Sium latifolium, (Enanthe

fistulosa, (E. fluitans, Littorella laeustris, etc."

Mr. West (2) remarks :
" In some places, where the water

has retreated, the seedlings grow so thick as to cover the

1 Mr. Ewing's natans, "Ann. Scot. Nat. Hist.," p. 237, 1894, seems
different from above.

2 "Jour. Linn. Soc," xxi. (1886), p. 380.
3 "tJber die Lebensweise der Uferflora," Beibl. 99, 1909, pp. 104-119.
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mud with a sward, but their further development in an

aerial environment is restrained/

6. GeratophyUum demerstvm, L.—Not from any sub-

merged point, but as a remarkable instance of distribution.

I mention this. In the whole of the Loch Ness area, the

island of Lismore,. and Nairn : then in Kirkcudbright.

Wigtown. Fife, and Kinross (140 lochs > T
only once did

Mr. West collect this species. In Otterston Loch < Filet

• it grows in such extraordinary abundance that in many
places a boat can only be rowed through it with difficulty.

This I have experienced in Norfolk, where in Blacktleet

Broad it was impossible to force the boat through it ; it there

grew intermingled with Chora polyaca/ntha in thick mass -

7. Jv/ncus 8upinu8, Moench.—In this we have another

species that passes from a strictly terrestrial form through

many phases to an extreme one in var. fiu/Uams. I have

not been able to absolutely trace the submerged form to a

terrestrial form, and cultivation is required here, which is

just what Dr. Gliick is doing at Heidelberg. We seem to

posses-

—

1 1 i The type as var. nodo8U8
}
Lange.

(2) var. pygmcBUS, Mai-son. : "Canle 1-2 poUicari;

anthela depauperata 1-2 cephala.'"

(3) var. uligino8U8, Fries.

(4) Kochii, Bab.

[11'it a-< i Wulf. ).

i 6 i flv/Uans, Wi

What must be a remarkable form is J. conferva*

St. Lager. "Cat bass. Rhone" 74:' (1882)=/.

Buchenau. in "Fl. N.W. Tiefeb." 136 (1894>

Mr. West has a very interesting note on these forms at

p. 976 (No. 1). Tt is too long to extract, but two remarks

may be quoted :
" This is one of the most protean species

imaginable." " These forms are of extreme interest : in them

we seem to be able to trace the phylogenesis of an extremely

abundant and dominant aquatic plant : from plastic ter-

restrial and subaquatic forms ; not now dominant nor

abundant in this district."

From Rora Moss, Longside. V.C. 93. X. Aberdeen. Dr.

Trail has sent me a specimen named var. comosus, Breb.

1 " Flora Xeu-Vorpommern." p. 456, 1869.
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" J. uliginosus var. c. comosus. Capit. nombreux formes

de feuill. selacees en toufFe seriees." x

Specimen from " pools near the Deveron, Banff, L. Watt

sp.," is, I suppose, very near pygmceus, but it is 3 inches

high, with setaceous stems and leaves and 2 fl. heads.

It seems now we are to accept " J. bulbosus, L., ' Sp. PI.,'

1st ed., 327, 1753; Juncus foliis linearibus caniculatis,

capsulis obtusis, ' Fl. Suec.,' 284," as the name for supinus.

8. Scirpusfiuitans, L.—A remarkable form of this species

was found by the Scottish Alpine Club in Lochan Bhe, near

Tyndrum (822 feet alt.), 1891. A. H. Evans sp. I have

seen nothing so slender as this. I do not know what is the

result of growing it at the Edinburgh Botanic Garden, but

T think there is no doubt it is a form of S. fiuitans, though

the name has several times been challenged. Notices will

be found in the " Edin. Bot. Soc. Trans." for 1891, 1894,

1895, and 1903, p. 318.

We now come to a series of aquatics which Dr. Gllick has

treated. 2

He here treats the plants under their growth and

evolution.

9. Alisma Plantago, L.—He divides into two varieties

—

latifolium, Kunth, and lanceolatum, Schultz ; again divid-

ing these into two forms each

—

aquaticum, Gliick, and

terrestre, Gliick.

The var. graminifolius, Wahlb., he gives as a species

A. graminifolium, Ehrh., dividing it into four forms

:

angustissimum, Asch. et Graeb. ; typicum, Beck-Managetta;

terrestre, Gliick ; and pumilum, Nolte.

10. A. ranunculoides he places under Echinodorus,

dividing it into five forms : typica, Gliick ; nutans, Gliick
;

zoster ifolius, Fries ; terrestre, Gliick ; and pumilus, Gliick.

He then takes the var. repens (Lam.) and divides that into

four forms.

No doubt many of these phases of plants may be found

among Scottish specimens. I have A. graminifolium from

Perth, Dr. B. White sp. ; and Mr. West found it in Loch

Gelly, Fife, as the /. typica.

1 "Brebisson, "Fl. Normandie" (1869), p. 336.
2 In "Allg. Botanische Zeitschrift" for 1906, under " Systematisclie

Gliederung der europaischen Alismaceen."
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The var. zosterifolius, Fries, in ;

- Bot. Xotiser" (1840),

p. 35, " foliis longissimis linearibus natantibus
|
fran Gland

Sjostrand) ar en markvardig med Al. Plantago gramvni-

folium analog form."

Mr. West gathered this in Loch Corsock in S.E. Kirkcud-

bright, where " it flowered under water at a depth of 3 feet

:

without the flower-stalk these submerged forms look ex-

tremely like Isoetes lacustris." The Rev. E. S. Marshall 1

gathered it from " peat-holes above the Beauly river, E.

Inverness, 1892.''

Mr. West found the '/. terrea&re at Loch Leven 1| inches

high."

11. A. parna88ifolia, Bassi (Galdesia, Parlatore) has

lately been found in Bavaria."2 but I suppose we can hardly

expect it in our isles. It has deeply cordate leaves, and only

6 to 9 carpels.

12. Alls iwj natans, L.—Are there any Scottish specimens

of this species in herbaria ? I have been unable to see one,

but Hooker and Arnott 3 give " Black Loch, 6 miles from

Stranraer," Wigtown : and in the 2nd ed. of "Topi. Botany.

"Ayr. Duncan cat." is added. Mr. Scott-Elliot 4 does not

notice the species at p. 16-t, though he gives all Wigtown

species. That it is often misnamed is certain, as for some

years Ireland was credited with it, but it has been found to

be a submerged state of A. ranvmculoides. It is certainly

to be found in seven Welsh counties, and in two English ( Le.

Salop ! and Chester !), and perhaps in two others (York and

Cumberland). Dr. Gliick divides this into /. typica, Asch.

et Graeb. : /*. sparganifolius, Fries: / repems, Asch. et

Graeb. ; and/. teiTestre, Gliick.

13. Sagittaria sagittifolia, L.—Gluck divides this into

/. tyjrica, Klinge; /. natans, Klinge; / terrestris, Bolle ;
and

/. vallisnerifolia, Coss. et Germain.

Why is Sagittaria so rare in Scotland? Two counties

only are given, and Messrs. Kidston and Stirling added

Stirling-. Yet in Scandinavia it occurs from S. Sweden

1
Cf. "Jour, of Botanv" (1893), p. 48; and Bosch., "Prod. Fl.

Bataviffi"(1850), p. 253.
- Gliick, "Mitt. Bav. Bot. Ges.

;-

(1910), p. 2S5.
3 "Brit. Flora," 8tli ed., 1860, p. 471.
4 "Fl. Dumfriesshire,^ 1896.
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(Scania) up to Norland, and is not uncommon in Finland
up to 67° 50' N. lat., is absent from Finnish Lapland, but
reported from Umba in Russian Lapland, and S. Norway.

Kirchner (I.e.) figures a curious form of Sagittaria, var.

Bollei, Asch. et Graeb., which I gathered near Croydon in

1888. In this the three lobes of the leaf are only 4 mm.
wide, and the basal lobes at an angle of 45°; the leaf-

petioles are more succulent, and show the transverse

partitions strongly when dry.

The plate (Tab. 2) that accompanies the classic account

of Sagittaria?- with its details, is quite up to many of the

recent drawings of aquatics, and far beyond most. The
protecting sheaths of the stolons are in fig. 1 beautifully

drawn.

Anyone gathering the var. vallisnerifolia, Coss. et

Germ.,2 might well be excused in not referring it to Sagit-

taria; the leaves are all submerged, linear, varying in

length with the depth of water (6 dm. !), and 10 mm. wide.

This I have gathered in Surrey, and seen in Norfolk.

A North-American species, S. heterophylla, Pursh, has

established itself in the River Exe, near Exeter, Devon.3

Sparganium.—Dr. Rothert has found in the late Mr.

Beeby's herbarium two specimens of Sparganium from
Shetland that recede from S. minimum and approach S.

hyperboreum, Laest., " Bih. i. bot. arsber," 1850. A species

of N. Finmark, S. Norway, N. Sweden, Finnish and Russian
Lapland, N. Finland, Iceland, Greenland, Labrador, and
Hudson's Bay.

S. glomeratum, Laest., I.e. (S. fluitans, Fr.), is another

Scandinavian species that should be sought for ; this occurs

as far south in Sweden as Scania.

In another work i Gltick's ideas are still further worked
out, and many figures (Nos. 324 to 379) are given of varying

forms, leaf and other sections.

But in neither work are there any attempts to clear up or

collate the many other names under these species given in

1 Xolte, "Bot. Bern, iiber Stratiotes und Sagittaria," 1825.
2 Cosson et Germain, "Fl. En. de Paris," ii. (1845), p. 522.
3 Hiern, "Excii. Club. Rep. for 1908," p. 399, 1909.
4 " Lebensgeschichte der Bliitenpflanzen Mitteleuropas," by Dr:

Kirchner, Low, and Schroter, 1907.
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European floras (mainly under Alisma). Neither do

Ascherson and Graebner, in their review of these genera,

account for many named varieties.

The following experience will show the sequence of a

species of aquatic (Damasonium Alisma, Mill.) that does

not reach Scotland, but which I watched through the

summer of 1887 on a common (Mitcham) near here. It

had then several ponds, many ditches, and swampy places

on a gravelly soil. In one pond (since filled up) the above

plant grew pretty abundantly. In April it was the form

gra minifolium, Gliick; in May it began to make itself

into the form spathulatum, Gliick ; at the end of June it

had become the form natans, Gliick; flowered through

July and part of August; at the end of August the water

became very low, and the plant here and there became

stranded ; it was now the form terrestre, Gliick. The only

one I could not say I saw was the form pumila, Gliick.

which he describes as "misera forma terrestris semiue

nata, etc."

The figure in " Eng. Botany," t. 1615 (3rd ed., t. 1442),

shows a state between Gliick's natans and terrestris. In

the description no mention is made of any other leaves

than the cordate floating ones. The plants noted were

simply the growth and evolution of the species, influenced

by warmth and depth of water. Certainly in July and

August, when gathering this in other parts of Surrey, only

the form natans could be seen on the water surface; but

carefully working in the mud, the form graminifolius was

found, probably the result of last year's seeding. Syme
in " Eng. Botany " queries it as a perennial ; Hooker and

Babington are silent on this point. Bentham calls it an

annual. Grenier and Godron ' call it perennial, and

Ascherson and Graebner 2 also. My own opinion is that

it is neither, but a biennial, as I never was able to find

any stolons as in Hydrocharis or Alisma; and the seeds

evidently drop off, sink (they sink at once when ripe !), and

in winter or early spring form the little tufts found in July

with grass-like leaves.

1 '-Flora France," iii. (1855), p. 167.
2 "Syn. Fl. Mitteleurop." i. (1897), p. 389.
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Alien Plants. By James Fraser.

The following list of plants which I met with during 1911,.

unless where otherwise indicated, consists of ten new British

records (these are marked with a star), several new county

records, and plants mainly from localities which indicate a

wider and perhaps widening range of distribution for them
in counties where they have already been known to exist.

My best thanks are due to Professor Hackel, and to the

Director of the Royal Gardens, Kew, for their help in

determining several of the more difficult species.

Actcea spicata, L.—In the grounds of Monteviot, Rox-
burghshire ; several.

Matthiola tristis, Br.—Near Musselburgh, Midlothian;,

several.

* Silene inaperta, L.—Near Musselburgh, Midlothian;

several.

Lychnis Preslii, Sekera.—Near Tantallon, East Lothian;

one clump.

Oxalis corniculata, L.—On the shore of Loch Ryan, nearly

a mile north of Sheuchan Mills,Wigtownshire ; two or three.

Staphylea pinna ta, L.—In the grounds of Prestonhall,

Midlothian ; several seedlings.

Trifolium Michelianum, Savi.—On reclaimed ground at

the Esk mouth, Midlothian ; one plant.

Rubus spectabilis, Pursh.—Along the Heriot Water, at

Borthwick Hall, Midlothian ; very plentiful.

R. odoratus, L.—In the grounds of Prestonhall, Mid-

lothian ; several.

Poterium canadense, A. Gray.—On the shore north of

Portpatrick, Wigtownshire ; several.

Sedum Lydiwm, Boiss.—By the roadside near Cloven-

fords, Selkirkshire
;
plentiful.

* Crucianella patula, L. — Near Musselburgh, Mid-

lothian ; several.

* Millotia depanperata, Stapf, sp. now—A plant found

on the Tweed shingle at Galafoot in 1908 has been SO'

named by Dr. 0. Stapf, Keeper of the Herbarium at the

Royal Gardens, Kew, the full description appearing in the

Kew Bulletin, No. 1, 1910.
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* Centaurea Moschata, L.—In an old quarry near Slate-

ford, Midlothian ; several.

Cvupina vulgaris, Cass.—Near Musselburgh, Midlothian
;

several.

Campanula, persicifolia, L.—Near Musselburgh, Mid-

lothian ; a large clump.

Nym/phoides peltatum, Rendl. and Brit.—In the pond,

Prestonhall. Midlothian
;
plentiful.

Verbose u m v i rga turn. Stokes. — At Murieston, West
Lothian, in 1910, and at Leith Docks in 1911 ; three or

four in each.

*Phalaris truncata, Guss.—Leith Docks; one plant in

1910. Named by Professor Hackel.

Piptatherv/m mutti/lorum, Beauv.—Near Musselburgh,

Midlothian : several.

Calamagrostis epigeios, Roth.—Near Portpatrick. Wig-

townshire ; one clump.

Aira provincialis, Jord.—At Leith Docks in 1905 and

1911 ; several.

Wangenlicimia Lima, Trin.—Near Musselburgh, Mid-

lothian
;
plentiful.

* A cell I n '" Mich,d i i. Pari.— Near Musselburgh. Mid-

lothian ; two plants. Named at Kew.

Desmazeria sicula, Dum.—Near Slateford. Midlothian.

in 1907, and at Murieston, West Lothian, in 1910 : two or

three in each.

Poa Chaixii, Vill.—Near Monteviot, Roxburghshire, in

immense quantities: in the grounds of Darnhall, Peebles-

shire, in large quantities ; in a strip of wood east of North

Berwick. East Lothian, scarce.

*Cnfandia incrassata, Salz. ; *C. divaricata, Desf .

;

Festuca clavata, Moench (Vulpia geniculata, Link), all

identified at Kew : and

F. tenuiflora, Schrader {Nard/wrus maritimus. Murb.),

named by Professor Hackel ; near Musselburgh, Midlothian
;

several of each.

Bromu* ruhens, L.—On reclaimed ground at the Esk

mouth. Midlothian ; several.

B. squarrosus, L.. var. cillosus, Koch; and *Brachy-

podiv/m rarnosum, R. and S.—Near Musselburgh, Mid-

lothian ; several of each.
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Carex helvola, Blytt. By Arthur Bennett, A.L.S.

Carex helvola, Blytt, ap. Fries, " Bot. Notiser" (1849),

p. 58.

" Spica composita, spiculis subquinis linearibus confertis

(disticho-imbricatis), conformibus, distigmatibus, terminali

basi mascula ; bracteis evaginulatis, membranaceis, brevissi-

mis ; squamis ovatis, acutis ; fructibus basi cuneata ovatis,

glabris, in rostrum compressum subintegrum attenuatis."

—"Bot. Not.," I.e. ; Fries, " Herb. Nor.," fasc. xiii., No. 85,

1849.

G. canescens x lagopina, Kihlman.

G. curta x lagopina.

G. curta x Lachenalii, " Flora Danica," Supp., t. 32, 1853.

In the Transactions of the Society in 1886 I first recorded

this as a Scottish plant, gathered by Professor J. II. Balfour

in 1846 on Lochnagar.

In 1897 Mr. Druce gathered it on Ben Lawers in Perth-

shire (14), and published an account of it (15).

In 1906 the Rev. E. S. Marshall (18) gathered it on

Lochnagar. " In the great corrie which faces north (above

Loch-an-Ean) it grew in wet ground associated with C.

canescens var. fallax. A fine patch of G. Lachenalii

(lagopina) grew within 20 to 30 yards of it, so the

hybridity was easy to account for. Alt. 3500 feet

(27/7/1906), in an alpine bog associated with G. rariflora,

Sm., above the same corrie, in much wetter ground, so that

the specimens were on an average considerably more

luxuriant. I believe the second station to be identical

with Crawford's; E. F. Linton grew his plant, and it

remained quite sterile and unchanged. There I could

see neither of the parents, but I believe the original

station for lagopina was very close at hand " (Marshall

in litt).

To Mr. Marshall's (R. No. 2980) specimens Herr

Ktikenthal has added " very characteristic." Good culti-

vated specimens were issued by Rev. E. F. Linton in 1909,

through the Watson Botanical Exchange Club. In 1898

and 1899 Mr. Druce (19) gathered specimens on Ben

Lawers that differed, and caused him to write "helvola
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var." (19). Some of these Herr Klikenthal cites under
' :

C. canescensxstelhdata — C. biJtarica, Simonk.''; 1 others

as " C. tetrastachya, Traun.,'2 superwmescens, Kiikl."

I have specimens gathered on Ben Lawers (19/8/1886)

by Messrs. H. and J. Groves which seem to be referable

to helvola, at that date of course under "G. cwrta v.

al/picola"

I have seen specimens also from Forfar (Edinb. Herb.).

and Mr. X. E. Brown wrote (30 3 1886) that he believed

there is a specimen from Ben Muic Dhui in the Kew
Herbarium, but had not dissected it ; and the late Mr.

Beeby wrote: '"'I seem to have Garex helvola from Glas

Mheil. leg. Duthie. 1874." This is in Forfar, but on the

confines of Forfar. Aberdeen, and Perth, alt. 3502 feet.

C. Lachenalii (Jagopina) occurs in Forfar (Ewing). The
fullest account we have of the plant is furnished by Herr

Kihlman (6), where he also describes a hybrid between

canescens and norvegica, Willd., as C. pseudo-helvola.

In Europe C. helvola occurs in Finnish and Russian Lap-

land north to 69
:

50' N. lat. ; Swedish Lapland: Sweden

in Bohuslan. Upland, Sbdermanland, and Vesterbotten

.

Norway to 71 3' (Norman),3 and distributed from the

Birch to the Willow Belts (4) : Iceland. Asch. and Graeb.,

" S. Mitt. E. Fl," 1902, p. 64. Greenland (5 and 9).

I here confine myself to the original helvola, the Tirol,

etc., plants being C. tetrastachya, Traun.

Neuman (11) strangely puts helvola as "canescensx

norvegica" yet has a canescensx lagopina, and refers to

Hartman 4 (but he does not give helvola as a hybrid, merely

saying " habit of the foregoing," i.e. C. microstachya, " Ehrh.

Hann. Mag.," 1784, p. 9). Dr. Williams (17) gives other

hybrids with canescens in Europe; of these G. pani-

culatax, C. paradoxax, C. remotax, and C. dioicax

are the only ones that can occur in Britain.

Mr. Fernald 5 says his G. elachycarpa, figs. 133, 134, "at

maturity strongly suggests the little known C. helvola,

Blytt, which, however, has very different perigynia." But

1 -'Enron. FL Trans.,
;:

1886, p. 548.
- Sauter, "Flora,'' 1S50, p. 366.
3 " Not. snmni. concep Arctic Norway," 1881, p. 500.

* "Stand. Fl.," 11th ed., 1879, p. 471.
5 " Proc. Am. Acad. Arts and Sc.,

!!

1902, p. 492.
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the figure rather suggests a small or starved C. carta than

helvola.

C. helvola seems to have been first gathered in 1826 by-

Holmgren (2), and by Blytt in 1833 (2), but not published

until 1849.

One difficulty is, G lagopina is not known on Ben
Lawers.
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Ecological Terminology as Applied to Marine Alg,e.

By N. Miller Johnson, B.Sc., F.L.S.

The works of Warming and Borgesen are eloquently sug-

gestive of what research methods should be in ecological

botany.

That of the former is magnificently comprehensive,

covering as it does the whole field, while the latter is no

less comprehensive, from, however, a more restricted

standpoint.

Algae are included in Warming's work, while they occupy

the entire theme of Borgesen's " Faeroese Algse."

No doubt the general concepts of formation and associa-

tion possess similar values in the mind of each writer, but
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as regards Algae the terminology clearly shows that the

concepts are different.

It would appear that formation as used by Borgesen,

implies association as used by Warming.

According to the former, the word formation is used to

denote a group of different species belonging, as in the

Fucaceae formation of a sheltered coast, to the same family
;

whereas, if one correctly interprets the latter, the word
formation is used to designate the entire group of Algae

(limno- or halo-nereid formation according to the fresh-

or salt-water habitat).

Borgesen's association appears to be a formational unit

consisting of one species only, while Warming's association

seems to imply a group of plants of one, two, or more species

all growing together under the same or similar conditions :

or, in his own words, which must be taken to refer to ter-

restrial vegetation only, " an association is a community of

definite floristic composition within a formation "
(p. 145).

Thus it will be seen that while under certain circumstances

the idea of association as used by both writers is the same,

yet in the majority of cases formation, as used by Borgesen,

means association as used by Warming, and the association

of the former is the plant society of Moss (p. 48, 1910).

The suggestion which the present paper wishes to em-

body is, that as ecological terminology is now fairly definite,

and accepted as such at least in Great Britain, an effort

should be made to use the same terms, if not to the entire

range of cryptogamic botany, at any rate to marine Algae.

Just as a terrestrial formation may be divided into two

or more sub-formations, the nereid formation (of Algae) is

divided by Warming into two sub-formations

:

(a) Fresh-water (limno-nereid).

(b) Marine (halo-nereid) (p. 169).

It is customary to distinguish in the latter sub-formation

two regions

:

(a) the littoral
; (6) the sub-littoral.

These regions could then be again divided into associa-

tions and plant societies, according to groups, single species,

or in many cases successive storeys, but it will be seen that

the sub-littoral habitat would be a great drawback in actual

delineation of group boundaries.

TRAXS. BOT. SOC. ED1X. VOL. XXVI. O
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Borgesen's methods of nomenclature will be seen from

the following (p. 711):

—

Of the formations of exposed coasts (littoral region), he

recognises among; others a Hildenbrantia formation con-

sisting of Hildenbrantia rosea, Ralfsia verrucosa, and

blue-green Algae ; a chlorophyceae formation consisting of

Prasiola crista, Enteromorpha intestinalis, and Rhizo-

clonium riparium ; and a porphyra association found

under the chlorophycese formation, and consisting of

Porphyra umbilicalis.

It will be recognised that, according to the preceding

matter and suggestions, the terminology would be as

under :

—

The littoral region of exposed coasts being part of the

general halo-nereid sub-formation, consists of, among
others, a Hildenbrantia association composed of small or

large plant societies of Hildenbrantia rosea, Ralfsia

verrucosa, and blue-green Algae ; a chlorophyceae associa-

tion consisting of plant societies of Prasiola crispa,

Enteromorpha intestinalis, and Rhizoclonium riparium
;

and, existing beneath the chlorophyceae association as a

lower storey, a plant society of Porphyra umbilicalis.

The following summarised notes may illustrate further

the suggested method of treatment.

These brief notes are from observations made by the

writer on the marine Algae of the Kirkcaldy district of

Fife (littoral region).

Nereid formation of Algae ; marine (halo-nereid) sub-

formation ; littoral region.

District I.—Ravenscraig to Craig Endle ; rocks and

sandy beach ; creeks and isolated rocks.

Alg^e.—(1) Fucaceae association, with Fucus vesiculosus

{minus bladders) dominant between H. and L.W.M.

(2) Plant societies of

—

(a) Gallithamnion scopulorum.—Extensive, exist-

ing beneath F. vesiculosus as a lower storey.

(b) Enteromorpha compressa.—Not plentiful, on

rocks both at H. and L.W.M.

(c) Porphyra laciniata,—Fairly plentiful at L.W.M.

District II.—Craig Endle to Dysart harbour ; A, a series

of creeks ; B, a bay with rock areas.
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A. (1) Fucaceaa association ; F. vesiculosus (with bladders

where on creek sides) dominant.

(2) Plant societies of

—

(a) F. serratus.—Common.
(b) F. spiralis.—Near H.W.M. ; scarce.

(c) Pelvetia canaliculata.—In honeycombed rocks

near H.W.M. ; scarce.

(d) Enteromorpha compressa.—Abundant; due to

sewage.

(e) Laminaria dig itata,L. Saccliarina,axi& Chondrus
crispus in tidal pools.

(/) Ceranium rubrum (pale brown), and Entero-

morpha compressa (colourless), in, and due to

high stagnant pools.

B. (1) Fucaceae association; F. vesicidosus and F. ser-

ratus dominant.

(2) Plant societies of—
(a) Ascophyllum nodosum.
(b) Callithamnion scopulorum and Gigartina

mamillosa.—Abundant as a lower storey on

sea-wall between H.W.M. and half-tide mark.

(c) Chylocladia articulata and Gigartina mamillosa.

—Abundant as lower storey on sea-wall

between half-tide mark and L.W.M.

(d) F. spiralis.—Near H.W.M. ; scarce.

Indubitably supporters of the view that this terminologj^,

as applied to marine Algae, is capable of improvement, will

not be lacking.

The writer, however, ventures (with all due modesty) to

suggest that the value of the suggestion lies in the fact

that, if acted upon, the study of Algae from the present

standpoint will be brought into unity and conformity with

existing methods of phytogeographical terminology.
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Anthelia: An Arctic-Alpine Plant Association.

By W. G. Smith, B.Sc., Ph.D.

In the course of the ascent of Ben Lawers by the Inter-

national Phytogeographical Excursion last August, Professor

C. Schroter and Dr. E. Riibel, two experienced Swiss

botanists, pointed out a plant association extremely char-

acteristic of the higher Alps. This association presents

many points of interest as one in which several Hepaticse

and Mosses play the part of pioneers in colonising a sub-

stratum which owes its origin in the first place to topography

and in the second place to the action of running water.

While the term " arctic-alpine zone " in Scotland is a

convenient term for general use, most botanists will

appreciate that the zone is by no means uniform in its

development. Just as the vegetation of the lowlands

presents itself as woods, moors, grassland, and other types,

each with sub-types, so in the arctic-alpine zone there are

many subdivisions (1) (2). The plant association now
under consideration is one of these subdivisions, and it is

proposed to bring together here some information which

may direct attention to it and may stimulate the study of

others.

Last August on Ben Lawers, after ascending the morainic

valley of the Tuim Bruic or Carie Burn, and traversing in

succession the zones of Nardus-Juncus squarrosus grass-

land and the Alchemilla alpina pasture, the lower levels

of the south-west corries were reached. Shortly after

leaving the clear springs which emerge from the rocks

about 3000 feet at the highest limit of a definite stream

channel on the Lawers side of the valley, the Swiss

botanists drew attention to a long, dark, crusted tract

descending from near the base of the " Gentian Cliff," a

very conspicuous tract in the rock-strewn green sward of

this part. Other examples were seen in ascending the

slope towards the low neck between Ben Lawers and B.

Ghlas, frequently as dull dark stretches following a series

of shallow troughs. Towards the summit the grassy turf

becomes more limited, and Alchemilla alpina is more and
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more restricted to sheltered places beside blocks. Here

the most conspicuous plant association is Rhacomitriv/m

lanuginosum with Ca/rex rigida and other mat-forming

plants, but at frequent intervals the darker patches occur.

The summit ridge shows many tracts of this black m
crust, and in the " Cernua Corrie " there is one large patch

at the rough wall near the ruins of the Ordnance hut.

One has also recollections of other summits where this

dark-crusted humous surface is a feature.

The Swiss botanists recognised these patches and tracts

as " Schneetalchen," a term introduced by Oswald Heer in

1836. In L. Schroter's " Taschenflora " (3) the word is

translated as " snow-valley/' but as English equivalent

" snow-gutter " or " snow-flush " more nearly expresses the

kind of little runnels suggested by the original term. The

vegetation of these snow-flushes has been described by

authors like Kerner, Christ, Stebler, and Schroter. The

more recent observations of Brockmann-Jerosch (4) indicate

that, before dealing with the vegetation, attention should

be directed to the topographical and physical factors that

bring about its evolution. Anyone who has seen the snow

melting on the higher hills can recall the early emergence

of rocks or snow-bleached green slopes and knolls. In

Switzerland and the Tyrol these are bedecked with flowers

while the snow still lies a few yards away. Day by day

the snow-patches decrease, becoming more limited to the

lower depressions or sunless slopes. The snow-water soaks

through the turf seeking the lower depressions till it flows

from below the snow and streams away to still lower levels.

Thus in troughs and depressions of undulating ground and

along the foot of slopes or escarpments there is a system

of temporary water-courses which, so long as the snow is

melting, are more or less under water. The summer rain-

water will tend to follow the same course, but with this

difference that the larger supply of ice-cold water is replaced

by more occasional trickles of warmer surface-water. On

steep slopes these streamlets descend with some force and

carve out little stream-beds (snow-water channels), but on

gentle slopes or flats or in depressions the force of the

flow is not sufficient to erode ; the water wanders slowly

through the turf and deposits accumulated suspended
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matter as a sediment. 1 The snow-water carries the dust

which gathers on lying snow, fine particles of mineral

matter and fragments of plants, and it also collects other

materials as it trickles over the surface. Snow-dust,

according to Ratzel, may contain 50 per cent, of organic

matter, and as this with the finely divided mineral matter

is laid down amongst remains of last year's vegetation, a

rich soil is built up. The soil is dark and finely fibrous

and when lifted adheres together as clods. On Lawers

this turf contains numerous particles of glittering mica,

while other samples from Sutherland show particles of

gneiss. Brockmann-Jerosch points out that this sub-

stratum owes its origin solely to the action of snow-water

and rain, and that the snow-flush vegetation occurs where

the snow-water collects, not necessarily where the snow-

patches lie longest. The substratum results, therefore,

from slow sedimentation combined with growth of vegeta-

tion which is not swept away but remains perennial, rising

gradually each year on the new sediment. This building-

up may be seen where a boulder or piece of rock is present

and becomes gradually embedded. On these grounds we
regard this habitat as migratory and comparable to the

flushes described by C. B. Crampton (2) ; the snow-flush

vegetation will, therefore, come under that author's group

of migratory plant formations.

During spring the snow-flushes are soaking and their

moisture is retained far into the summer, hence in a moist

season they remain slimy and slippery underfoot. In a

dry summer (as in August 1911) they become cracked and
crusted. Although it may be surrounded by a green sward
of Alchemilla alpina with arctic-alpine grasses (Festuca,

Poa, Deschampsia, Nardus), the snow-flush is mainly dark

in colour except where tufts of Gnaphalium sujnnum,
the dark-green mats of Salix herbacea, or moss-tufts of

Polytrichum have become established.

1 These characteristics suggest the term " snow-flush." The original

definition of "flush " hy C. B. Crampton (2) is : "Sloping ground gives

rise to springs. Where the springs are of small volume, or Avhere they
are of a temporary natui'e flowing only in wet weather, the growth of

plants prevents marked erosion of the surface and shallow gutters

floored with vegetation result. These may be called ' flushes.' The
vegetation and plant association of these flushes depends on the nature

and source of the flow of water " (p. 62).
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The vegetation of the snow-flush begins with cryptogam-.
and these frequently remain as the dominant vegetation.

The Swiss botanists give the place of pioneer to one of

the Hepatica?. Anthelia Juro.tzko.no. This plant lies close

to the surface, and in the fresh, moist condition forms a

bluish-green carpet. In summer it is often seen in the

dry condition as a dark-brown or black mat. which with
the lens appears as a tangle of shoots, about 1 mm. thick,

closely beset with minute leaves, the whole recalling in

miniature a mat of low-growing matted Co.lluno. As
pointed out by Professor Schroter. the mat (in August)
was dark but with a greyish coating which in his book

(5) is ascribed to a thin covering of filaments of funcji.

This is also recorded by Heeg (8), who states that the roots

are permeated by fungal filaments and may rank as

mycorhiza such as have been described for other

Hepatica? < 9 >.

Specimens taken from a typical snow -flush on Ben
Lawers in August last, along with others from similar

habitats in Sutherland, supplied by Dr. Crampton, were

submitted to Mr. Symers M. Macvicar. who reports that

they belong to the genus Anthelia, but as the specimens

are sterile it is unsafe to say whether the species is

A. Juratzko.no.. or A. julacea, or a mixture. 1 Mr. Macvicar

(10) states that A. Jwratzkana ascends to the summits of

the highest hills in Scotland (4300 feet on Ben Nevis), and

that it rarely descends below 1900 feet. In a recent letter

he also suggests that the snow-tlush association is probably

what he has named the MarsupeUa association [(10) p. 7J ?

and he points out that Arnell and Jensen have observed

and described the occurrence of Anthelia and associated

Hepatica? in Scandinavia. C. Schroter (5) cites a letter in

which W. Arnell says that Anthelia Juro.tzko.no riouri-hes

best on soils periodically flooded by snow-water, and it

also occurs on the banks of streamlets, and more sparingly

on bare soil ; also that the species becomes more abundant

in Scandinavia the higher one goes, and that it is abundant

1 Anthelia Juratzkana (Limpr.), Spruce, in C. Schroter (5) : .4.

julacea. Dura., var. davuligera, Xees.. in Brockmann-Jerosch 4

Juratzkana (Limpr.), Trevis J Sw. >. in S. M. Macvicar (10).

A. julacea (L.), Dum., is the only other Scottish sp
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in Spitzbergen. Riibel (7) follows the Scandinavian

botanists in distinguishing an " Anthelietum," which he

regards as the basis of the snow-flush types of vegetation

to be indicated later. It is thus clear that experienced

observers in Northern Europe and the Alps recognise in

A. Juratzkana one of the pioneers of the snow-flush.

Another cryptogamic element in the snow-flush vegeta-

tion is the genus Polytrichum, according to the Swiss

accounts generally P. sexangulare, Flork., and P. alpinum,

L., two species recorded as characteristic of the summit

region of Scottish mountains. On Ben Lawers we saw

cushions of Polytrichum (sp. not identified) in the snow-

flushes pointed out. This genus of mosses has several

species which are adapted for life in moorland flushes, as

indicated by C. B. Crampton [ (2) p. 62]. They can with-

stand periodical submergence and soon grow through the

shallow deposits of sediment laid down, so that they aid

in binding these deposits into a humous turf ; the close,

compact growth also enables the tufts to withstand periods

of drought.

The snow-flush vegetation includes a limited number of

flowering plants, but according to Swiss accounts some

of these are very characteristic. The following is a list

of species recorded in August 1911 {i.e. after a dry summer)

on the western slopes of Ben Lawers (about 3500 feet) in

two snow-flushes where Anthelia was a conspicuous

element

:

Polytrichum. Gnaphalium supinum.
Rhacomitrium lanuginosum. Salix herbacea.

Solorina crocea (orange lichen). Sibbaldia procumbens.

Carex pilulifera. Euphrasia (? scotica).

C. rigida. Festuca ovina (vivvpard).

A short list was recorded (August 13, 1898) by Robert

Smith on Ben-y-Ghloe at about 3000 feet on patches where

snow had recently melted :

—

Salix herbacea, Gnaphalium
svupinum, Alchemilla alpina, Galium saxatile.

The Swiss " Schneetalchen" is thus described (3) :
—

" Poly-

trichum septentrionale usually appears as a pioneer and

covers the ground with a dense, dark-green carpet. Soon

afterwards Arenaria bifiora begins to penetrate this carpet

;
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its slender stems and small leaves are half hidden in the

moss, so that the stellular flowers seem to be scattered

over the carpet as if by accident. Next the creeping,

radiating mats of Cerastium trigynum associate themselves

with these two plants. Later on Gnaphalium supinum
steps on the scene, or the long red creeping shoots of the

five-leaved lady's mantle (AlcJiemilla pentaphyllea) become

interlaced, so as to form connected masses."

Brockmann-Jerosch (4) gives the results of examinations

of nineteen examples of snow-flushes, recording the number
of times each species was noted. Rubel (7) also gives

results from forty-eight stations. Both authors worked in

the Rhaetian Alps, an extensive area of high altitude. The

following table gives—for Scottish species only— the

number of times of occurrence recorded from the above

two memoirs :

—
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alpina also occur on snow-flushes, while Poa alpina, Des-

champsia ccespitosa (arctic-alpine form), and Polygonum
viviparum are widely distributed over other arctic-alpine

associations.

The various authors point out that the conspicuous

flowering species of the snow-flush vary from place to

place. Here Polytrichum may form a carpet, there Salix

herbacea a mat, or Gnaphalium in white tufts. Riibel

gives prominence as tone-imparting species to Polytrichum,

Salix herbacea, Sibbaldia, Alchemilla, Gnaphalium, and

Ligusticum Mutellina, and he demonstrates that the

association presents sub-types according to the dominant

plant; thus Arenaria biflora is given as much more

abundant when Polytrichum is the conspicuous plant

;

on the other hand, Gnaphalium is fairly constant in all

the sub-types of snow-flush. This patchy occurrence of

various plants in separate stations or within the same

snow-flush leads Brockmann to the conclusion that accident

or chance plays an important part in the constitution of

the plant-covering. In other words, the snow-flush is an

open association into which species from neighbouring

plant communities migrate. The existence of compara-

tively large pure patches of a single species, frequently

observed in the snow-flush, is attributed to the capacity

of the plants for vegetative propagation. It seems to be

essential for existence in the snow-flush habitat that the

species should form low matted tufts sufficiently compact

to resist periodic flooding, and along with this the power
to extend laterally by short horizontal shoots. Gnapha-
lium supinum forms mats from which the short flowering

stems arise, and short horizontal shoots extend along the

ground to give off" new leafy shoots which flower in some
future year. Cerastium, Sibbaldia, Alchemilla, and
Veronica alpina extend by lateral branches rooting in

the underlying carpet of Hepaticse or Moss. Salix

herbacea forms a loose mat extending comparatively rapidly

by underground horizontal branches which root and may
form new plants. That this habit of growth leads to con-

siderable stability may be experienced when one collects

specimens ; either one brings away much soil attached, or

the shoots break off short, leaving most of the plant behind.
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Another interesting adaptation is noted by Brockmann-
Jerosch, namely, the presence of a felted coating of hairs

which entangles air when the plant becomes submerged by
occasional water, and so prevents flooding of the leaf. He
recalls the silky white sheen on such leaves as Gnaphaliv/m,

Gerastium, Sibbcddia, and Alchemilla aZpina when seen

under a shallow layer of flood-water.

The evolution of the snow-flush vegetation is indicated

in E. Rubel's account. Anthelia, perhaps preceded by
still lower organisms,1 forms a humous tuft, fairly stable

and liable to invasion by other species. Polytrichum
follows later, and more or less takes the place of Anthelia.

Later still SaZix herbacea or Alchemilla assumes chief

place. Riibel has observed where the different sub-types

occur beside each other that Salix takes the higher and
drier situations, which in Switzerland adjoin the extensive

plant association of Garex curvula. Each of the stages

of vegetation probably indicate stages in the evolution

of the habitat, since the later vegetation will tend to give

it increased stability. In time the accumulation of sedi-

ment, humus, and vegetation may be such that the snow-

water is diverted to new situations, where the sequence

will begin over again. During the various phases other

species secure a footing and flourish well or ill according

as the habitat suits them. Riibel suggests that Taraxacv/m

and Cerastiv/m cemstioides find in the snow-flush that

abundance of organic matter which they require ; in

Switzerland both are characteristic species of the " lair-

flora,'" that is, places manured by sheep, goats, or other

animals, where grasses like Poo annua flourish. Again,

Garex LachenaUii he has observed invading the snow-

flush from neighbouring marshes. All these observations

point in one direction : that the snow-flush is a series of

migratory associations. These were recently defined by

C. B. Crampton (11) (p. 8): "Migratory formations are of

comparatively short persistence on the same habitat, which

sooner or later undergoes change or destruction, with

renewal elsewhere. Their associations tend to rapid

degeneration from plant invasion. All stages of pro-

1 Mr. Macvicar (in litt.) informs me that Anthelia is preceded by an
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gressive successions of associations are encountered." It

seems to us that along these lines the somewhat complex

distribution of our arctic-alpine vegetation must be studied.
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Mosses from the Western Highlands.—By James

Stirton, M.D., F.L.S.

Leucobrywm, pumilv/m (Michx.) has been found at last

near Gairloch, Ross-shire, on the 20th of September 1911.

Bryologists have searched during a long course of years for

this moss throughout Europe and Great Britain, but until

lately quite in vain. I have a distinct recollection of hear-

ing Professor Schimper of Strasbourg, author of the " Bry.

Eur.," while on a visit to this country in 1865, urge those

interested in mosses to institute an organised search for a

Leucobryum having leaves with deeply cucullate apices.

Several in Glasgow directed their attention for twenty

years thereafter towards the discovery of such a moss, but

without success. In 1882 a Mr. Piffard discovered, in the

New Forest, England, L. minus (Hampe), then reckoned a

variety of the common L. glaucum (L.), but now named

L. albidum (Lindeb.), for what reason I know not.
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At this stage the search gradually abated for nearly

thirty years longer until, in 1911, L. ,p\iinilu rin (Michx.),

the moss to which attention had been drawn fifty years

previously by Professor Schimper, was found near Gairloch,

growing on the debris of the Torridon Rock.

I have carefully compared genuine specimens of this

moss from Dr. Braithwaite, who got them from Mrs.

Britton, keeper of the Moss Herbarium in Bronx Park,

New York, and the Scottish and American specimens

agree in every particular.

Whilst working amongst the Torridon Rock what struck

me as very peculiar is the fact that, in spite of its hardness,

it is easily disintegrated by the rootlets of slender mosses.

Many such, chiefly species of the genus Grimmia, are found

growing on large exposed masses of this rock and mostly

in saucer-like depressions. On detaching these tufts they

appear as if they had been reared in loose sand, whilst a

corresponding cavity in the rock is revealed. I may return

to this subject on another occasion. Another j)eculiarity

presented is the deep dark-green colour assumed by mosses

growing on it, while the same mosses growing on other

rocks usually exhibit a greyish appearance more or less

deep. That this prevailing deep green is not of the same
constitution throughout may be inferred from the fact,

that in some instances it changes, in the course of two or

three weeks, to a deep coppery hue throughout the entire

plant, in others it slowly turns to a dingy yellowish-green,

while in the majority of cases the colour remains nearly

unchanged for many months.

An instance of the first of these changes in colour is the

following which, besides, is remarkable otherwise, owing to

the peculiar shape of a proportion of the upper cells of the

leaf, viz. barrel-shaped, with lateral walls, convex and

rugose, while the ends are usuall}- narrowed and neare-

st raight.

Orim/mia rubescens, sp. nov.—In small, dense, convex

tufts of a dark green above, rapidly changing throughout

to a dark copper colour, quite unlike the dingy grey usually

assumed by others of the same genus ; stems about an inch

long or less, simple or dichotomously divided, much less

frequently fastigiately branched ; leaves closely arranged
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around stem, spreading slightly and straight when

moistened, narrowly ovate lanceolate, ending in a broad

apex, latit. *07-*l mm., surmounted by a broadish hyaline

hair tapering to a point, sparsely spinulose, variable, from

a third to nearly as long as the leaf proper ; nerve narrow

below ("04 mm.), widening somewhat upwards, then narrow-

ing to summit, pale then copper-coloured ; margin entire,

recurved in lower half, plane afterwards, the other margin

quite plane throughout, the upper half thickened by two

couples of transverse cells and towards apex interruptedly

bistratose throughout; cells in four to six short rows at

inner base narrow, cylindrical, separate (especially later-

ally),
,04- ,07 by "004-6 mm., slightly granular, ultimately

pellucid, outwards becoming (rather abruptly) nearly

elliptical, dark, opaque, and granular outwards to recurved

margin ; on the plane margin two to five short rows

hyaline, sharply oblong, close, -013-02 by '007-9 mm., up

from base cells very irregular in size and shape, barrel-

shaped or only irregular in outline, and slightly narrower

than those at base but of the same length, or cells merely

round but more of such nearer apex and nerve ; only four

capsules in a young state were found ; seta pale, short,

straight or slightly bent, about a third of an inch long

;

capsule elliptical, rugose ; lid and teeth red, short, pointed

;

acumen short, blunt, red, not more than a fourth the length

of capsule.

There is another moss rather closely allied to the preced-

ing, but as it presents one strange peculiarity such as I

cannot recall having ever seen previously, I consider it right

to describe it here.

Grimmia undulata, sp. nov.—In rather dense convex

tufts of a dark-green colour above, becoming darker in the

herbarium, ultimately assuming a dingy brown in the lower

half ; stems slender, about an inch long, simple or slightly

branched ; leaves laxly arranged around stem, nearly

appressed, with the longer hairs everted ; when moistened

spreading somewhat, straight and slightly undulating, re-

maining attached to the stem nearly to base, long, slender,

ovate lanceolate, acuminate, terminating in a slender hair

very variable in length, from a mere point below to about

half the length of leaf above, slightly spinulose ; cells at
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central base long, cylindrical, el :i attached. '06—

<

-9 mm., slightly granular, ultimately hyaline, outv.

shorter. bluntly oblong, with two to four short rows of cells

next margin smaller still, sharply oblong. '016 by '006 mm.,

but all basal cells becoming hyaline ; upwards cells become

oraduallv shorter and mer^e nearlv transverselv into the

upper dense, opaque, chlorophyllose, round or roundly

quadrate cells, length variable from '009 to '016 mm. in

longer diameter, in upper third somewhat smaller. '007—9 mm.

:

nerve soon turning brown, firm, solid, breadth near

•05-065 mm., a little broader upwards then lessening to

acute apex, of dense structure within ; the posterior wall

shows a single row of chlorophyllose cells as in the pagina,

but nearer the front a row of three largish pellucid cells

:

margin of leaf recurved a little more than the lower half,

entire : a thin transverse section of leaf shows the margins

thickened in a remarkable manner, by a round cluster of

cells grouped together without order, in number from seven

to fifteen so as to form a thick round club three times the

thick: se : pagina ; this thickening is often

a little below the middle of leaf but smaller. Barren. On
the red rock in several places near Gairloch. This m< 38 is

rather closely allied to Gr. trichophyll Grev.).

Another interesting moss lee a to be recorded, viz.

a Bryum, so closely resembling in size and appearance the

greenish forms of B. that I passed it on more

than one occasion without inspection.

Bryum I Uum,sp. nov.—Tufts very dense, slightly

convex. ^reen above, pale but tending towards a reddish tint

below ; stems very slender, about half an inch or less in height,

simple or sparsely divided, reel and red-radiculose in lower

half, to which also minute acutish leaves are attached : upper

leaves rather suddenly enlarged, but still minute, scarcely a

millimetre in leno^h. closelv arranged and even imbricated so

as to form, at and near apex, a rather elongated comal group

:

such upper leaves are oblongo-ovate, concave, narrowing

convexly above to a point, from which arises a long, slender

acumen about one-third the length of leaf proper, or from

2 to -35 mm. long, terminating acutely and having the same

construction as the rest of the pagina. but the cells composing

it a little longer : nerve slender and thin, breadth near base
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about '03 mm., tapering and ending in the acumen ; margin

plane, entire, having two rows of cells less than half the

breadth of those of the rest of the pagina but longer ; cells

at base in two to four transverse rows (across base), oblong

or quadrate, with thickish, opaque walls, •025-032 by "012-

022 mm., those above for the rest of leaf acutely rhomboid,

large, close, '04>-06 by ,014- ,02 mm. Leaves almost destitute

of chlorophyll.

This moss is certainly distinct from B. argenteum in the

narrow border-cells of the leaf, in the nerve which reaches

the apex and, from the character of the cells in the lower

part of the acumen, probably extends a little into it, as

well as from the length and constitution of the acumen
itself, which, in B. argenteum, is only represented by a

bluntish knob ; lastly, from the differences in the shapes of

the leaves, as well as from differences in the paginal cells in

the two mosses.

In woods in Lovedale, near Gairloch. Only one long,

strong seta was observed in a tuft, but as it dropped off I

could not found anything on it.

At Onich, on Loch Linnhe, a tuft of Plagiothecium

Mulleri was picked up in fine fruit. The station is unusual,

not many feet above sea-level. This is the only specimen

which has been found in fruit in Great Britain.

In 1909 at Onich, on Loch Linnhe, a moss was discovered

to which a proper place could not be assigned, but as the

same moss was secured in 1911 at Gairloch, I feel con-

strained to give an outline of its main characteristics.

Barbula incavata, sp. nov.—Tufts large, very dense,

green above, changing in the herbarium to a dingy yellow-

ish green, brown below ; stems simple or slightly branching,

slender, about half an inch long ; leaves incurved when dry,

spreading a little and straight when moist, hollow through-

out, elliptical or narrowly so, length 1*5 mm. by "35 mm. in

breadth near middle, blunt and round at apex ; margin

plane, slightly incurved towards the summit, faintly crenu-

lated or nearly entire ; nerve strong, pale, then fulvous,

vanishing a little below apex ; cells at inner base oblong or

somewhat rhomboid, detached, ultimately pellucid, variable,

•022-04 by 'OOS-Oll mm., outwards smaller, thinner,

ultimately hyaline, latit. "OOG-OOS mm. across, upwards
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changing transversely into others, very peculiar, givino- at

first the impression that they are very minute, viz. -004-7

mm. across, but such are ultimately seen to be the dimen-
sions of particles of chlorophyll, whereas the cells proper

are bluntly quadrate, close, with very thin transparent

walls, containing four particles of chlorophyll in each, and
•009-01-A mm. across, ultimately dark and opaque : such

are found throughout the rest of the leaf, the larger next

the nerve. Leaves are minutely papillose, more especially

in their upper third, less frequently on the margin : height

about -0025 mm.
At Onich near seashore in two places ; in one place

similarly situated at Gairloch, 1911.

Scottish Forms of Spargaxioi. By Arthur
Bexxett, A.L.S.

Following up my previous notes (see p. 26 ). I here give

the forms of this genus, which I have from Scotland.

The specimens have all been seen by the late Mr. Beeby

and by Dr. Rothert.

The names are given in the sense and value of the

describers. although opinions may differ as to their being

varieties, states, etc.

Sparganium ramoswm, Curtis (sensu Beeby). 1

f. m icroca/rpu m, Xeuman in Hartm.. " Sk. Fl.," 112, 1899.'2

—Crianlarich. Perth. E. S. Marshall sp., 1893. Dalmally,

Argyll. E. S. Marshall sp., 1893. Baldernock, Stirling,

R M'Kay sp.. 1887.

S. affi/ne, Schniz.

a zoster ifolium, Xeuman (I.e.).—Unst, Shetland, W. H.

Beeby sp., 1887.

fi
deminutum, Neuman {l.c.)—Loch na Criche, Moidart.

v.c. 97. S. Macvicar sp., 1895.

y microcephalum, Xeuman {I.e.).—Loch between Rack-

wick and Orgill, Hoy, Orkney, E. S. Marshall sp.

S. minimum. Fries, var. jiacciclum (Meinh. sp.).— 'Mel.

Biol.," xviii., 3, 393, 1893. Isle of Gigha, v.c. 101,

1 S. erectum (a), Linn, "Sp. PL," ed. 1, 1753, 971.
2 First part, all published.

TRANS. BOT. SOC. EDIX. VOL. XXVI. 4
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A. Somerville sp. Colonsay, v.c. 102, M. M'Neill sp. var.

rostrata (Larsson sp.), " Fl. Vermland och Dal," ed. 1, 1859.

Islay, v.c. 102, A. Somerville sp.

The var. microcarpum of ramosum is the one most
nearly approaching in habit, etc., to 8. neglectum, Beeby.

The only Scottish specimens seen of S. neglectum, Beeby,

are from the Isle of Lismore, v.c. 98, S. Macvicar.1

Mr. Beeby remarked on these specimens :
—

" From a care-

ful examination of your Spargania, they certainly appear

to me to be 8. neglectum. But hitherto the northern limit

has been v.c. 62, N.E. York ; while on the west side there

is nothing north of Cheshire ! . Hence I should have been

glad to have seen a ripe fruit. The extension of range is

remarkable ; however, it occurs in Denmark (v. sp.), in

almost the same latitude as Berwick, c. 55° 50', while

Lismore is c. 56° 30'. There are records for the mainland

of Sweden on good authority up to about 50° 10'. Another

at 59 will decidedly require confirmation. I cannot do

other than name your plant 8. neglectum." — Beeby,

8/10/1898.

Contrasting these against Mr. Burkhill's from Scar-

borough, York (1896), the fruit is decidedly smaller, and
the Scarborough specimens would perhaps come nearer to

the var. oocarpum, Celak, in " Oest. Bot. Zeit.." 425, 1896.

S. ajfine zosterifolium is taken as the type by Neuman

;

whether this is so with reference to Schnizlein's specimens

I am unable to say, as I have not seen a type specimen.

Ascherson and Graebner 2 under ajjine cite " 8. alpinum,

Don ex G. Don, in 'Loud. Hort. Brit.,' 375, 1830, name
only." But in Headrick's " Survey of Forfar" (1813) Don
uses the name 8. natans 3 as found in the.Lake of Forfar.

So far as I have seen there- seems to be little variation in

the other species, i.e. S. simplex, Huds., in Scotland.

The following are additional records to " Topi. Botany "

and Supplement:

—

8. ramosum (Ebudes), 102, " S. Ann.," 1906.

8. neglectum, 7 4, Wigton, "Ann. Scot. Nat. Hist.," 101,

1910.

1 "Ann. Scot. Nat. Hist.," p. 39, 1899.
2 "Sy. Fl. Mitt. Europe." •

3 " Notes, Koy. Bot. Garden, Edin.," No. xiv., p. 215, 1905.
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8. neglectum, 78, Peebles. "Ann. Scot. Nat. Hist," 101,

1910.

8. o.mic . 85, Fife, G. West,

fine, 109, Caithness, Dr. Davidson sp.

Since Mr. Beeby's remarks, S. neglectum has been found

in West Lancashire by Messrs. Salmon, Thompson, and
Wheldon.

New ob Imperfectly Described Species of Acacia

from Western Australia. By Alex. Morrison.

Acacia >l nsiflora, n. sp. — Phyllodia subulate, terete,

striate : flowers in globular sessile heads, 5-merous, with

a short turbinate-lobed calyx.

A rigid shrub with terete, closely woolly-pubescent

branches, phyllodia subulate, somewhat spreading, terete

but slightly flattened, rigid, mucronate but scarcely pungent,

slightly narrowed at base, with 15-20 rather prominent

striae and minutely pubescent, 0'8-2 -5 cm. long and about

1 mm. thick.

Inflorescence in globular sessile flower-heads crowded in

pairs in the upper axils : flowers about 20 or fewer in the

head, 5-merous. calyx turbinate with short lobes, woolly,

less than half as long as the petals, which are subacute,

smooth, with the midrib somewhat prominent near the

top. Pod not seen. (Kellerberrin, E. Avon district.

R. B. Leake.)

Meissner describes a barren specimen from the interior

(Preiss. N( . 976, "PI. Preiss," i. 12) as a possible variety of

A. leptoneura, but Bentham in "Fl. Austral" has placed

this under A. aciphyUa, without, however, having seen

Preiss s specimen. Our plant, if it should be the same as

that collected by Preiss, differs in aspect from A. aciphyUa,

being a scrubby, rigid shrub, with the flower-heads dis-

tinctly globular, so that Meissner seems to have been

nearly right in placing it under A. lepUmev/ra. Moreover,

although the calyx is that of A. aciphyUa, the globular

flower-heads and the phyllodia approach those of A.

leptoneura, so that this plant may be set down as a distinct

species.
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Acacia longispinea, n. sp.—Phyllodia linear tetragonous,

rigid, mucronate ; inflorescence in pedunculate globular

heads containing numerous 5-merous flowers, Avith free

sepals and petals
;
pod flat, straight, seeds ovate attached

by a short funicle without folds or aril.

A glabrous shrub with terete branches, the phyllodia

being incurved, with very prominent ribs as in A. gono-

phylla, narrowed at the base, and tapering to a short

point, 5-125 cm. long by about 1*5 mm. broad, stipules

minute, deciduous. Peduncles in pairs in axils, slender,

spreading or reflexed,
-

7 cm. to 2'2 cm. long, bearing heads

of about 6 mm. diameter, containing 40 or 50 florets.

Sepals very narrow linear spathulate, ciliate, § as long as

petals, which are distinct, tapering below, and smooth.

Pod stipitate, linear-oblong, straight, slightly contracted

and depressed between seeds, flat, 2*5-5 cm. long by 0*5 cm.

broad, valves coriaceous with margins thickened. Seeds

longitudinal but sometimes slightly oblique, ovate, flattened,

mottled, 025 cm. long; funicle short and slender, dilated

at base, but scarcely thickened or folded, about half as

long as seed. (Kununoppin, E. Avon district. F. E.

Victor.)

F. v. M. and Tate, in their report on the plants of the

Elder Expedition, p. 351, note "Acacia (aff.) gonophylla,

Benth., with long phyllodes. W. A. near Barrow Range,"

and probably this is the same species. As compared with

A. gonophylla, Benth.. besides having longer phyllodia,

the peduncles are longer, the flower-heads larger and con-

taining numerous florets, the ladle-like sepals with a very

slender claw and broad orbicular lamina, and about § as

long as the petals ; the pod is depressed between the seeds

but not contracted on the margins ; the seeds are ovate and

flattened, and the funicle is different.

Acacia uncinella, Benth.—As the fruit of this species

is imperfectly known, the following description may be

given :

—

Pod (not quite mature) almost sessile, linear, straight,

flat, with thickened sutures, slightly contracted between

the seeds, obtuse and more or less beaked at the top, maxi-

mum length 5*6 cm. by about 02 cm. in breadth. Seeds

longitudinal, oblong, funicle thickened and shortly folded
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under the Beed and forming a white and membranous cup-

shaped aril. ( Kununoppin. F. E. Victor, >

Ac bra, Benth.—This species differs from A.

Meiss eri in the nerve -like margins of the phyllodia,

longer peduncles, pod (immature) curved and narrow, not

over 1A lines broad, and funicle short with a large aril.

Bentharn separated A. Meiss Lehm.. and its var.

, aa described by Meissner ("PL Preiss." i. 13)

under the one specific name, making the variety a distinct

species, namely. A. triquetra. With the exception of the

linear phyllodia, our plant answers to the description of

this s] iea bnt its phyllodia have the obliquely obovate

form of those of A. Meis&ueri, with the upper margin more

arched than the lower, and bearing a gland below its

middle, though differing in having nerve -like margins.

The chief distinction between the two species, however, is

found in the pod. which in the Kununoppin specimen is

near". much curved and twisted, forming sometimes

more than two circles, somewhat turgid and narrower

between the seeds, which are longitudinal, oblong, with the

funicle very short and bearing a very large yellowish aril

broader than the seed. (Kununoppin. F. E. Vict

A >',./'./. DC., n. var.—At the Ashburton river

two form- of A.
|

DC., were met with: one. which

appears to be the usual form, growing as a small tree on

the open plain, where a heavy clay soil is sometime-

forming a bare surface but is usually covered with sand.

Its phyllodia are thick, undulate, rigid, and primose, and

the inflorescence is of a very dark purplish colour. The

other grew near the river, as a shrub, amongst others, and

somewhat protected from the severity of the heat. In form

the phyllodia were exactly the same, but this grew with

more prominent veins, while the pods were of a paler

colour. The funicle of th< - however, is much shorter.

not passing completely round the seed, while in the other

form it makes a complete revolution before being folded

twice and somewhat thickened to form an aril.

robotrya, Benth.—As Bentharn had doubts

about the fruit of this - 3, the following may be added

to his notes on the subject :—Pod (not yet mature
I
on a

stalk of about <>6 cm., straight, flat, valve- coriaceous with
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thickened sutures, finely reticulate over the seeds and much
contracted between them, seeds convex alternately on either

surface of the pod, which is found to reach 15 cm. in length

and about 07 cm. in breadth over the seeds. Seeds some-

times as many as ten in the pod, longitudinal, oblong, flat,

5 mm. in length ; funicle long and slender, two or three

times folded and expanded below the seed into a large

club-shaped fleshy aril. (Hannan's Lake, Boulder. W. D.

Campbell.)

Acacia Lindleyi, Meissn.—Meissner, describing A. Lind-

leyi as a new species, speaks of it as being distinct from all

others, but he cannot have seen A. subcosrulea, published

by Lindley in the "Botanical Register" in 1827, for the

description of the latter applies remarkably well to the

former, as seen in specimens from Coolgardie and Keller-

berrin districts. To this similarity may also be ascribed

the origin of E. Pritzel's A. subcosrulea, Lindl., var subses-

silis (" Bot. Jahrb.," xxxv. p. 303). Spencer Moore also

records A. subccemdea from near Coolgardie, but in the
" Fl. Australiensis " the only localities given for this species

are on the south coast. The only ready distinction is found

in the longer racemose and more slender branches of the

A. subcoerulea.

The fruit of A. Lindleyi, however—up to the present

unknown—is very different from that of A. subcoerulea.

The pod measures up to 7
-5 cm. in length by 06 cm. in

breadth, it is stipitate, flat, obtuse, and is coiled more or

less into circles ; the valves are coriaceous, with the sutures

somewhat thickened, depressed between the seeds, and
showing transverse veins reticulating on their surface.

The seeds are longitudinal, ovate, smooth, black, with a

short and slender funicle, not thickened nor folded, about

half the length of the seed. (Kununoppin. F. E Victor.)

Acacia dictyophleba, F. v. M. " Pod unknown," Ben-
tham, "Fl. Aus.," ii. 388.—Pod very shortly stalked, flat

but undulating over the seeds, resinous and glistening,

oblong, rounded at both ends, valves coriaceous, margins

straight and nerve-like, with numerous transverse veins

reticulating over the surface, maximum dimensions 5 -5 cm.

long, 1'4 cm. broad. Seeds transverse, oblong, 05 cm.-

3 cm., blackish brown ; funicle flattened, thrown into
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numerous short folds, forming a large pale j^ellow aril

under the seed. (Uaroo, Ashburton River, N.W.
|

Acacia aciphyUa, Benth.—As the pod has been only

imperfectly described, a few notes are here given :—Pod
shortly stipitate, linear, terete, slightly contracted between
the seeds, with an obtuse more or less hooked apex, max.
length 5-6 cm. by 0*15 cm. broad. Seeds longitudinal,

linear-oblong, brown ; funicle slender, thickened and re-

peatedly folded below seed, and forming a white cup-

shaped membranous aril embracing its base. (Kununoppin.
F. E. Victor.)

Acacia cpliedroides, Benth.—Pod on a stalk of 3-4 mm.,
linear, flat, obtuse or bluntly hooked at top, length Cr5 cm.,

breadth over seeds 025 cm., valves coriaceous, thickened

along margins, contracted between seeds, light brown,

veined on surface. Seeds longitudinal, narrow-ovate, 3 mm.
in length, smooth, brown, funicle forming a number of

large folds and expanding into a large white membranous
aril below the seed. (Kununoppin. F. E. Victor.

)

Acacia stereophylla, Meissn. — This specimen agrees

perfectly with the description of A. stereophylla as given

by Bentham ("Fl. Aus.," ii. 404) as well as by Meissner

himself (" PI. Preiss," ii. 203), but as its fruit does not

appear to have been hitherto met with, a description of the

pod is here given.

Pod shortly stipitate ; flat, straight, oblong-linear, bluntly

mucronate, obscurely reticulate, valves chartaceous, light

brown, slightly thickened along margins, 1-2*5 cm. in

length by 0"3-0"4 cm. broad. Seeds longitudinal, ovate,

turgid, brown, smooth and shining, at most 025 cm. by
0'15 cm. ; funicle very slender in lower half, but folded

and thickened above, forming a large membranous aril, as

in A. acuminata. (Kununoppin. F. E. Victor.)

E. Pritzel has come to the conclusion that A. cibaria,

F. v. M., is really the plant known as A. stereophyUa, but

this decision is evidently not based on an examination of

the original or any other specimens of A. stereophylla, but

on the published description only. -4. cibaria (the de-

scription of which is not available here) is believed to have

all the characters of A. stereophylla as described, and

therefore is the same species. Pritzel, however, describes
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the fruit of his plant, and finding it resembles that of

A. xylocarpa, places it—that is, A. cibaria or stereophylla

—near that species, instead of next to A. acuminata, of

which Bentham thought it might prove to be a marked
variety. The fruit of our specimen, however, confirms the

close affinity between A. stereophylla and A. acuminata,
as pointed out by Bentham. There are several varieties of

A. acuminata met with in the inland districts, but their

pods have not been described ; it is probable they may
with A. stereophylla form a group showing affinity in all

details with the typical A. acuminata.

Note on Victoria regia, Lindl. By Professor

Giovanni Arcangeli.

This plant, the most beautiful of all the species in the

Nymphseacese or water-lily family, has been recently culti-

vated in the Botanic Garden of Pisa (Italy) with excellent

results and very little expense, using chiefly solar heat.

The germination of the seeds was carried out in a small

tank of zinc, with water, gently warmed from below by a

petroleum lamp. The sowing was made in the month of

March or April in small pots immersed in the water of the

tank. When the seedlings were sufficiently grown, with

leaves 3-4 inches in diameter, one or two seedlings were
jilanted in the bottom of a basin which was placed in a

greenhouse without any apparatus for artificial warming
but with glazing turned towards the south, and which
was, during a large part of the day, in direct sunshine.

In these conditions the seedlings, having been kept from
the month of June at a temperature from 25° to 40° C,
grew quite well and continued to vegetate vigorously

during the months of July, August, September, and
October. In the process of vegetation the plant developed

a dozen and more very fine flowers, of nearly 30 cm. in

diameter, which expanded successively at intervals of from
three to four days. The blade of the leaf is circular in

outline, in the seedlings 5-12 cm. wide and reaching; at

maturity 1-1 "70 m. in diameter. The lifetime of each
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flower was several days, and during the last few days they

exhibited marked movements of nutation, rising gradually

to water-level in the morning and sinking; in the afternoon.

The flower presented also the striking phenomenon of two
successive expansions in two different days, the first in the

penultimate and the second in the last day, in each case

during the afternoon, the one with white, the second with

red corolla, and graceful changes of colour with beautiful

gradation. The plant ripened fruits with perfectly formed

seeds, although without cross fertilisation.

By these experiments, accomplished in the years 1907,

1909, and 1910, we may conclude that, if Victoria regia

ma}* grow on pools in Sicily on open ground (" Bull. Soc.

Tote. d'Orticultura,"' 1907, p. 114), probably also in southern

Italy, it may be grown in the plains of central and northern

Italy with an appropriate greenhouse and practically using

only solar heat. The trials made to cultivate this plant

on open ground in our botanic garden till now have all

completely failed, because by night the culture-tank being

without cover is cooled by radiation ; nevertheless that is

not to say that under special conditions and in very hot

summers the cultivation may not be successful. Meanwhile,

lately, during 1911, in the same greenhouse employed for

the experiments above quoted, some seeds left in the

bottom of the basin from the preceding culture germinated

in the month of May. without artificial heating, and two

of the seedlings so obtained grew and reached maturity,

producing leaves of more than 1 m. in diameter, and

flourished perfectly, bearing several flowers.

I may say also that in the seeds of this plant I have been

able to observe germinal asynchronism. viz. that the seeds

germinate at different times, and then they may do so in

different successive years, as is the case with Ev/ryale and

many other plants, an arrangement which is very profitable

for the conservation of the species.
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Recent Additions to the Caithness Flora.

By Arthur Bennett, A.L.S.

The Rev. D. Lillie of Watten Manse wrote me that his

daughter, Miss Isabel Lillie, had collected in Caithness in

1910 and submitted her specimens to Dr. J. W. H. Trail of

Aberdeen.

Dr. Trail has kindly sent me a list of what seem additions,

though many are simply casuals or aliens :

—

Nasturtium microphyllum, Reichb.—Watten Loch.

f Geranium Phceum, L.—Outside garden, Lybster.

f Trifoliu/m agrarium, L.—Pasture, Stanstill, Bower.

Lathyrus montanus, Bernh., var. tenuifolius (Roth).

—

Banks of Reisgill Burn.

* Rosa im b ig i 1a >s< i , L.

* Saxifraga wmbrosa, L.—Among trees, Lybster.

* Sedum albiwi, L.—Old wall and bridge, Dunbeath.
* Sedum stoloniferum, S. T. Gmel.—Wall in Castletown.

Callitriche vernal is, L.—Loch Watten.

Adoxa. moschatellina, L.—From South Caithness in

1908.

* Campanula hit [folia, L.—Weed in manse garden at

Watten.

fLinaria Cymbalaria, L.— Garden walls, Swiney,

Lybster.

-f-
L. vulgaris, L.—Old garden, Dunbeath.

j- Mentha piperita, L.—Forse, Latheron.

Utricular ia vulgaris, L.—Probably not characteristic.

Carex curta, Good. ?

-j- Bromus racemosus, L.

The following have been found by other collectors :

—

Viola, Lloydii. Jord.—Thurso. " Anns. Scot. N. Hist./'

1911, p. 98.

"

Trifolium arvense, L.—Edge of oatfield, Milton, near

Wick. Mr. A. Henry sp.

f Lam him maculatum, L.—Roadside, edge of a wood at

Castletown. Mr. A. Henry sp.
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Melam/pyrum, pratense, L., var. montanwm (Johnst.).

—

Scouthall wood. Dr. Davidson sp.

These comprise about nine real additions.

Air. C. B. Crampton has published " The Vegetation of

Caithness considered in relation to the Geology " and there

has added the undermentioned species to its flora :

—

Corydalis claviculata, DC.—In a few places along the

banks of the Langwell and Berriedale Waters. This is an

interesting addition to this northern flora ; it seems want-

ing in all Sweden, occurs very locally in W. Norway
(Slavenga) and S. Norway (Christianssand), in Denmark
in several places, and North Germany, but not recorded for

Finland, the Faroes, or Iceland. Occurs in East ( Grant sp.)

and West Sutherland (Marshall sp.).

Filago minima, Fr.—Sandy places along Berriedale

Water. On record for Ross and E. Sutherland, but not

further north. Unknown in Finland, boreal Norway, and

boreal Sweden.

Vaccinium wligino&u/m, L.—Northern flank of Small

Mount (1750 ft.), in the Langwell Forest. Found in

Sutherland, Orkney, and Shetland !

.

Vaccinium Oxycoccus, L.—In the Langwell Forest, near

the Dubh lochs of Skielton. Recorded up to E. Sutherland

(Marshall, 1909).

Milium effusum, L.—In the Achorn Gorge near Dun-

beath. In E. Sutherland. Grant sp.

Melica nutans, L.—Rocky banks of the Berriedale

Water with birch scrub ; scarce. W. Sutherland ( Marshall).

Bromus ramosus, Huds.—Achorn Gorge, near Dunbeath,

and on the landslip beneath the cliff near Borgue. This is

not an addition, though so given, but it being recorded

under the name of B. asp&r, Murray, no doubt led to the

mistake. It was found by Robert Dick at Dirlot, and I

have seen it from the Forss Water.

Asplenium viride, Huds.—Rock crevices on Smean
(1500 ft.). In E. and W. Ross and Shetland.

The above are an addition of seven species to the flora.

The work whence these are taken enters fully into the

ecological conditions of the plant-formations of Caithness

from the top of Morven to the sea-coast.



60 TRANSACTIONS OF THE [Sess. lxxvi.

The most interesting plant as regards Scotland, Hiero-

chloe borealis, is not mentioned. We know from Robert

Dick that the plant occurs along the Boulder Clay of the

Thurso river, but it would have been of interest if the

occurrence of the species had been noticed from the geo-

logical standpoint.

Mr. Crampton gives localities for other Caithness plants

which are not localised in any of the published lists, as

—

_ Carex limosa, L.—Small loch in the corrie at Yarehouse,

where it grows associated with C. dioica, L., and G.

paniculata, L.

Ranunculus auricomus, L.—Mr. Lillie of Swiney,

Lybster, has sent me a specimen of the above species,

gathered by one of the children of Boultach School, and

brought to Miss Hamilton, the teacher.

This is an interesting addition to the flora, as it is not

on record north of Nairn on the east coast, and of Argyll

!

on the west coast. In Sweden its distribution is continuous

from Skane to Swedish Lapland, in Norway north to 71° 8',

and in Russian Lapland to 69° N. lat.

It also occurs in the Faroes, but not in Iceland.

Morphological Notes. By K. von Goebel, Sc.D. (Camb.),

LL.D. (St. And.), Director of the Botanic Garden,

Munich. (Plate I.)

I. THE INFLORESCENCES OF THE AMBROSIACE^E.

The large family of the Composite, as is well known, is

one of those groups whose individual representatives, in

spite of all their variation, still show such a close agree-

ment in the structure of the flowers and the inflorescences

that one can offhand recognise them as members of one

family. Only a few groups deviate to any great extent,

and of these one of the most interesting is the Ambrosiacese.

Ecologically they are interesting in the manner in which
pollination on the one hand and the distribution of the

fruit on the other hand are accomplished among them.

The Composite as a rule exhibit insect-pollination, but

the Ambrosiacere have reverted to wind-pollination.
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Hardly any greater contrast can be presented than
between the resplendent flower-head of a Helianthus or a

Dahlia, with its remarkable arrangements for dehiscence

and for transference of the pollen, and the insignificant

male and female floral attire of a Xanthium or an
Ambrosia. There is a clear indication here that, quite

apart from the lack of a corolla conspicuous in its colora-

tion, the structure of the floral organs is in strict correla-

tion with their functions. In the flowers no nectar is

formed, there is no " concrescence " (in reality it is only

agglutination or sticking together) of the anthers, and the

pollen is formed in great quantity, as is the case with other

anemophilous flowers. The condition of the exine indicates,

however, that originally pollination took place by insects

as in other Compositae.

It is well known that the pollen in entomophilous plants

is provided with a spiny or sticky exine, whereas in anemo-
philous plants the exine of the pollen-grains is smooth and
not sticky. The Ambrosiaceaj, so far as I have been able

to examine them, still show in the exine the remains of

spinose thickenings such as are found in numerous other

Composite, but these are so reduced that the pollen is no
longer adapted for adhering.

The male flowers still show on the rudiment of the

stigma a hairiness which recalls the " stigmatic brush " of

other Composite. In the female flowers, in which the

stamens have dwindled without leaving a trace, there

is no longer any indication of this stigmatic brush.

Thus the Ambrosiacese, in contrast to other Composite,

are retrogressive in structure. On the other hand, it

is evident that they have developed new characters

not attained by other Composites. This is seen more
especially in the character of the noteworthy envelopes

with which the fruit is enclosed. The fruiting heads of

Xanthium are well enough known to the wool-grower as

the detested " burrs " (Kletten), which by means of their

bent hooks attach themselves to the woolly coats of

animals, and are so dispersed. We shall see that as regards

these fruiting heads the other Ainbrosiacese have also

undergone retrogression in contrast with Xanthium.
It is not surprising that such noteworthy plants have



62 TRANSACTIONS OF THE [Sess. lxxvi.

repeatedly formed subjects for investigation. So far as

the developmental history is concerned, and apart from

Payer's x contributions, which in the present instance need

only be indirectly considered, there are available only the

investigations of Rostowzew,2 and these I propose in the

following to supplement on some points.

Thus one topic will be the male inflorescence, while

another will be the "fruit" of Ambrosia.

A. The Male Inflorescences.

As is known, the Ambrosiacese are monoecious to this

extent, that the male inflorescences occupy the apex of

shoots at the base of which are placed the female ones.

The individual flower-heads ('-'capitula") of Ambrosia

tripartita are arranged in large numbers indefinitely

(botryose) on an elongated axis, which in turn is

terminated by a flower-head.

The lateral capitula have this noteworthy characteristic,

that the flowers are not placed as usual on the upper

(adaxial) side, but on the under side—that is, the side

turned away from the primary axis of the whole in-

florescence (abaxial). It is natural, at first sight, to ascribe

this occurrence to a torsion of the flower-stalk. This is

indeed the opinion of Rostowzew, who says that the

flower-head undergoes a torsion, in that the peduncle

grows more rapidly on its upper side than on its lower.

This interpretation in itself does not agree with the

developmental history. If one examines the early stages,

it is seen that the position of the capitula is " reversed " at

a very early stage.

The capitula are differentiated from the embryonal tissue

as hemispherical primordia. The cells of the primordia on

the adaxial (upper) side pass first into the phase of elonga-

tion-orowth, with the exception of the terminal part (a,

fio-. 1), which develops as the first leaf. On the other hand,

the lower side remains embryonal. This is utilised for the

development of the growing-point of the capitulum (b,

1 Payer, " Traite d'Organogenie comparee cle la fleur" (Paris, 1857,

p. 638).
- T. Rostowzew, " Die Entwicklung der Bliiten und des Bhitenstandes

bei einigen Arten der Gruppe Ambrosie;e" (" Bibliotheca botanica," 20).
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tig. 1). except the basal part (nearest the primary axis),

which later gives rise to the intercalary meristem in the

elongating peduncle of the capitulum.

How shall we interpret this peculiar development \ Two
different views are obviously possible.

It may be that the lirst leaf (a, rig. 1) arising from the

growing-point of the capitulum is the first leaf of the in-

volucre of the capitulum, the individual leaves of which,

united together, form an apparently entire envelope. This

is the concept of Rostowzew. which, however, has thus far

to be supplemented, that the " torsion of the capitulum "

—

if one assumes such a thing—is not a subsequent event.

but it existed from the first ; in other words, it is " con-

genital." Rostowzew does not mention that if this inter-

pretation be assumed, then the lateral capitula of the

Ambrosia would present one of the rare ca^es in which
the " bracts " (Deckblatter) of lateral shoots have aborted

completely. This occurrence is known in the flowers of

the crucifera?, etc., in which one can correlate the abortion

of the bracts with excessive crowding originally under-

gone by the flower-primordia before the elongation of the

axis of the inflorescence. In the case of Ambrosia, this

would be all the more striking because the female in-

florescences possess well-developed bracts, although they
are quite as closely crowded together as the male ones.

In no instance have I observed in the male capitula even

a trace of a subtending bract.

The second possibility is that the first leaf (indicated by
a in tig. 1 )

is the bract (Deckblatt) of the capitulum. The
manner in which (a) develops from the primordium that

gives rise to (a) and (6) is similar to what occurs frequently

in flowers and inflorescences. In this instance the bract,

so to speak, is late in being formed. It does not develop

in advance of its axillary shoot, but from a primordium
common to both. The thing that surprises one is that

the axillary shoot should arise on the under side of the

bract, and not. as usual, on the upper side. But, after all.

this is no more wonderful than the " congenital torsion

"

already referred to, nor is it quite without precedent

amongst other Dicotyledons. The remarkable flowers of

Erythrochiton hypophyUa/nthus are situated on the under
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side of the leaf ; also the axillary branches on the creeping

shoots of some of the terrestrial Utricularise arise on the

side of the leaf furthest away from the growing-point.1

In other respects it may be assumed that the position of

the male capitula of Ambrosia means the same thing as the

torsion (entirely brought about by their weight) of the male

inflorescences of Corylus, Alnus, Juglans, or the torsion of

the anther of grasses : by this means the shaking out of the

pollen is facilitated in all these anemophilous plants.

Returning now to the morphological question, one might,

in arriving at a decision, also take the anatomical facts

into account. If (a) (fig. 1) represents the bract of the

capitulum, then one might expect that the normal orienta-

tion would be shown in the constitution of the vascular

bundle, phloem on the lower side, xylem on the upper.

Of course, I do not regard the anatomical conditions as

decisive, since, in my opinion, these are determined by the

morphological, not the reverse. In the present instance

this would mean that, in the event of a relatively limited

development and retardation in time on the part of the

bract in comparison with the axillary shoot, it appears

quite natural that the former (the bract) should be pro-

vided with its vascular system from the latter (the shoot).

This being so, one expects the xylem to be uppermost, with

the phloem underneath.

The conditions actually existing are briefly as follows :

The thin, much-flattened peduncle of the capitulum contains

two vascular bundles (rarely three) ; the phloem-groups of

these are set towards the narrow margins, and the xylems

are turned towards one another and somewhat obliquely

downwards (fig. 3). This anatomical structure is interest-

ing because unusual in a shoot-axis.

A certain biassed school of anatomists assumes that

shoots are distinguished from leaves by their anatomical

structure, particularly in the arrangement of the vascular

bundles. The shoot of the capitulum of Ambrosia does

not differ in structure from many leaf-stalks, except that

in the latter the xylem of the vascular bundle is directed

upwards.

1 K. Goebel, Utricularia ("Annal. du jardin botan. de Buitenzorg,"

vii. 1889).



,1911-12.] BOTANICAL SOCIETY OF EDINBURGH 65

There is little doubt that this anatomical structure is

the result of reduction ; that is, the peduncle of the

primitive type possessed more than two vascular bundles.

Linked with these bundles are those which ramify throughout
the involucral leaves and the flower, but I have not followed

these in detail. It may be mentioned, however, that the

vascular bundles of the involucral leaves are normally

orientated in that their xylem lies towards the growing-

point of the capitulum. The orientation is that described

above, and for the reasons given it does not seem to me
possible to arrive at any definite conclusion as to the

morphological interpretation of this leaf (a) from the

anatomical structure.

It might be advanced in opposition to the view that the

leaf (a) is a bract, that later on it does not always stand

opposite the peduncle ; this might, however, result from

displacement. In the younger stages I saw it in the median

position occupying the whole breadth of the inflorescence-

primordium (rig. -4 ). As regards the further development of

the male capitula. two facts may be pointed out. Firstly.

that the external side (that on which the letter (a ) is placed)

appeared to be much further advanced than the inner side

:

this is seen at once in tig. 4. Secondly, that the arrange-

ment of the flowers is not " dichasial
'" sympodial (as one of

the recent authors wrongly states), but corresponds essen-

tially with the other Composite. One sees quite clearly

the broad growing-point of the capitulum < V.. fig. 4), from

which the individual flowers arise : some of the outer ones

have bracts even now. The characteristic arrangement of

the flowers is determined by the fact that the capitulum as

a whole is dorsiventral in structure, with a more advanced

development on the outer side.

B. The Female Inflorescences.

As indicated by Rostowzew. these are dichasially arranged

(fig. 5). Each consists of a single flower enclosed by an
" envelope " (fig. 8). To understand their constitution it

will be necessary to first compare the inflorescences of other

Ambrosias. Here one finds the following series :

—

1. Mixed inflorescences with female marginal florets.

2. Inflorescences with sexes distinct, in so far that in

TRANS. BOT. SOC. EDIN. VOL. XXVI. 5
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the female only the marginal florets flower, and

only the minority of these, while in the male

inflorescence the formation of female flowers is

entirely suppressed.

3. There is also a diversity in the arrangement of the

female and male inflorescences. Whereas the

arrangement was originally indefinite (botryose),

this is retained only in the case of the male inflore-

scences, the female ones showing dichasial arrange-

ment. 1

In Xanthium the male inflorescences are orientated norm-

ally ; the structure of a young male inflorescence in longi-

tudinal section is shown in fig. 6, I. The female capitulum

consists of two flowers enclosed in the many-spined envelope.

This envelope originates from the fusion of two bracts (Sa,

8b, fig. 6, II.) in whose axils the female flowers are placed.

With reference to the development, the reader is referred to

my recent account. 2 This is noteworthy in this respect, that

the two floral bracts entirely monopolise the growing-point

of the capitulum (except what is required for the flowers

arising in their axils), as is shown in the view from above

(fig. 6, IV.), and that the flowers are deeply sunk in the

axis of the capitulum.

Comparing this inflorescence with that of Ambrosia, it

will be found to have undergone still further reduction.

Firstly, we see that the spines or barbed hooks outside the

envelope are here reduced to a few small processes (figs. 7

and 8, st) ; secondly, each envelope contains only one flower.

The processes referred to can no longer be of use in the

dispersal of the fruits by animals. 3 How dispersal is

effected can only be ascertained in the native land of the

plant. The fruits are relatively light, and float in water

for a short time at least, and they may even be rolled to

a distance by wind.

It is evident that the envelope of the fruit of Ambrosia
corresponds to that of Xanthium. But is it, like the

1 With regard to diversity of male and female, compare Goebel,
" Ueber sexuellen Dimorphismus bei Pflanzen " (" Biolog. Centralblatt,"

p. 657, 1910)
2 Goebel, I.e. ("Biolog. Centralblatt," xxx., 1910, p. 722).
3 They might, of course, become lodged between the claws or in the

hoof.
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former, a double one, or is it single 1 That there is some
suggestion of a double envelope is evident by the fact that

the apex of the envelope (originally laid down as a closed

ring ; see fig. 7, right-hand figure) is distinctly two-lobed

in the later stages of growth. This indicates that two
leaf-primordia take part in the formation of the envelope.

Only one of these, however, has an axillary flower-primor-

dium. Obviously a characteristic retrogression has taken
place here : the flower monopolises the whole area within

the envelope; hence it arises not as a lateral outgrowth

on the growing-point of a capitulum, but is terminal.

There are, of course, many examples of an organ geneticallv

lateral in origin becoming ultimately terminal. We may
cite the spikelets of many grasses, also the carpels which
in many flowers monopolise all the residual part of the

growing-point of the flower, and the terminal stamen of

X'jios. CoU'itr'iche, etc. Ambrosia is. however, a specially

well-marked example of this procedure. The development

of the female flower need not be described further, except

to point out that there is only a mere trace of the corolla,

while the stamens and calyx have disappeared without

leaving a trace.

Thus we see that Ambrosia has carried still further in

its female inflorescence that reduction already indicated in

Xanthium. Even in Xanthium the male organs of the

capitulum are completely suppressed and the number of

female flowers is reduced to two. As new structures there

are present the hook-like spines on the outside of the con-

crescent floral-bracts, which, taking the place of the pappus
originally present, facilitate dispersal of the fruit In

Ambrosia these spines dwindle to a few rudiments and
the number of flowers diminishes to a single one.

In the male inflorescences, however, the number of capitula

is probably increased considerably in comparison with the

type-form with hermaphrodite flowers. With this may also

be correlated, that these male capitula have departed from
the prevailing scheme of development, and as seen in their

"reversal" have progressed along new lines. Thus with

no great effort, and with a basis of facts admissible in any
new speculation, we are able to trace, in what seems to me a

satisfactory manner, the historical evolution of the structure
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of the inflorescences of Ambrosia. At the same time, the

case dealt with here illustrates once again the phenomenon

to which the author has frequently made reference ; namely,

that our phylogenetic series, so far as we can depict them
with any degree of probability, all represent a reduction-

series.

The following may be advanced in support of this :

—

1. In a descending series we have a definite starting-point

(that is, some one of the more completely equipped

forms as distinct from the more reduced ones) with

which we can compare the less completely equipped

members of the series.

2. In many instances the organs in question may still be

recognised as rudiments.

3. The descending series arise latest ; hence they are more

completely preserved and easier to recognise than the

ascending with a history extending much further

back, and whose members are as a rule very in-

completely preserved.

Descending series of this kind are known to every

botanist, since they appear again and again in almost

every family. Other facts also indicate that organisms

become modified mainly through retrogression and simpli-

fication : thus " mutations," for example, are essentially

of this nature, since in them there is a loss of some definite

characteristic.1

Has then the "nisus formatoris" of the ancient philo-

sophers itself become antiquated ? Not at all ; botany at

least has remained youthful. To be convinced of this, one

need only glance at what is only possible where youthful

aspirations exist, namely, the construction of genealogical

trees from below upwards. " Alas, alike in their tenure of

life, they are mostly ruins, not of the trees, however, but of

the ephemeral day-flies !

"

1 E. Baur, " Einfuhrung in die experimentelle Vererbungslehre

"

(Berlin, 1911), says : "The large majority of mutations which have been
closely investigated depend simply on the loss of some single Mendelian
unit character. I have not found up till now, any absolutely certain

case in which one or more unit characters have arisen de novo."

Munich, April 1912.
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EXPLANATION OF THE FIGURES.

Fig. 1. Longitudinal section through an inflorescence of Ambrosia

tripartita. V, growing-point of the male inflorescence ; the individual

capitula (with the exception of the terminal one) are placed laterally on

the primary axis, a, the first leaf of a male capitulum of which b is the

growing-point. Bl, female flower with its envelope, H.

Fig. 2. Ambrosia tripartita. Longitudinal section through an older

male capititlum. V, the growing-point.

Fig. 3. Transverse section through the peduncle of a male capitulum

of Ambrosia tripartita. The xylem in each of the two large conductive

bundles is shaded.

Fig. 4. Capitulum of Ambrosia tripartita seen from above. Around

the growing-point, V, there are seen fifteen embryonal flowers in various

stages of development ; the involucre surrounds the whole.

Fig. 5. Ambrosia tripartita. Transverse section through a young

female inflorescence-group. In the axil of a bract (Deckblatt), D, is a

one-flowered female inflorescence, I, with its envelope, H ; this has two

prophylls (Vorblatter), V, in the axils of which other inflorescences are

present.

Fig. 6, I. -III. Xanthium spinosum.

I. Longitudinal section through a young male in-

florescence. B, male flower with its bract, S.

II. Longitudinal section through a female inflor-

escence. Sa, Sb, the bracts (Deckblatter) of

two flowers, Sav Sbv which on the side towards

the incurved margins of the bracts are pro-

ceeding to develop the floral organs.

III. Older inflorescence in which each female flower

has now the stigma developed, st.

IV. Xanthium strumaria. A young female inflorescence seen

from above.

Fig. 7. Ambrosia tripartita. On the left a female inflorescence, seen

from the outside, st, primordia of the spines which remain rudimentary.

H.'the envelope (clearly two-partite). Bl, flower-primordium seen

through the envelope (which is regarded as transparent). On the right

a young inflorescence seen from the outside.

Fig. S. Ambrosia tripartita.

I. Fruit with its envelope, bisected longitudinally. H, en-

velope ; st, spines : P, pericarp : S, seed-coat (very

thin) ; E, embryo.

II. Fruit with envelope seeu from outside.
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Notes on some Mosses from the Three Lothians.

By James M'Andrew.

Perhaps the following notes may prove interesting to local

and Scottish bryologists. They consist principally of new-

records of British mosses gathered in the Lothians since the
" Census Catalogue of British Mosses " was published in

1907. I am indebted to Mr. William Evans, Edinburgh,

for about one-half of them ; the others were gathered by
myself and from time to time reported to Mr. R. H.
Meldrum, and will no doubt in due course appear in the

next edition of the " Census Catalogue."

Haddington, v.c. 82. Sphagnum cymbifolium Ehrh.

;

S. rigidum Schp. ; Andrecea petrophila Ehrh.; And. Rothii

W. and M. (Traprain Law, East Linton); Polytrichum
urnigerum L. ; P.alpinum L. (Traprain Law) ; P. formosum
Hedw. ; Pleuridium subulatum Rabenh. ; RJtabdoweisia

fugax B. and S. (Traprain Law) ; Dicranella squarrosa

Schp. ; Blindia acuta B. and S. (Traprain Law) ; Grimmia
apocarpa Hedw., var. rivularis W. and M. (East Linton)

;

G. patens B. and S. (Traprain Law) ; G. decipiens Lindb.

(Traprain Law—cum fructu) ; G. montana B. and S. (Trap-

rain Law) ; G. Stirtoni Schp. (Garleton Hills, by W. Evans);

Rhacomitriurn protensum Braun (Traprain Law, by W.
Evans) ; R. canescens Brid., var. ericoides B. and S.

;

Hedivigia imberbis Spruce (Traprain Law) ; Pott la bryoides

Mitt. (Gosford Bay, by Mr. John Hunter) ; Barbtda fallax

Hedw., var. brevifolia Schultz (west of Dunbar) ; Weisia

microstoma C. M. (Gosford Bay) ; Cinclidotus fontinaloides

P. Beauv. (river Tyne); Zygodon Mougeotii B. and S.

(Traprain Law) ; Orthotrichum stramineum Hornsch.
;

Bartramia pomiformis Hedw., var. crispa B. and S. (Trap-

rain Law) ; Leptobryum pyriforme Wils. (W. Evans)

;

Plagiobryum Zierii Lindb. (Traprain Law); Webera pro-

ligera Bryhn (W. Evans); Bryum alpinum Huds., and
var. viride Husn. (Traprain Law) ; B. argenteum L., var.

lanatum B. and S. (Gullane Links) ; Mnium stellare Reich

.

(Gullane Links) ; Pterygophyllum lucens Brid., and Hetero-

cladium heteropterum B. and S. (Trapain Law) ; Brachy-

thecium salebrosum B. and S. (Gullane Bay) ; B. plumosum
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B. and S. (East Linton); Plagiothecium pulchellum B. and
S. (Traprain Law) ; Amblystegium serpens B. and S., var.

salinum Carr. (Gullane Links) ; Hypnum elodes Spruce

;

H. aduncum Hedw., var. patermim Sanio (all Gullane

Links) ; H. Sendtneri Schp. (Gullane Links). Regarding

this moss Mr. J. A. Wheldon, F.L.S., Liverpool, writes me

:

" Your plant is typical H. Sendtneri Schp. It is new to

Haddingtonshire, and as a matter of fact it is the first

specimen I have seen from Scotland, although recorded

from v.c.'s 86 and 87. I have for years been trying to

get a specimen of the inland plant, but without success so

far." It grows in a shallow lagoon on Gullane Links, and
covers the whole bottom with a mass of several acres ex-

clusively of this moss. S. fluitans L. ; H. cupressiforme

L., var. filiforme Brid. ; H. Patientice Lindb.

Traprain Law, East Linton, has several very interesting

mosses such as Hedivigia imberbis Spruce ; Grimmia
montana B. and S. ; Grimmia decipiens Lindb., all three

in great abundance, the latter in fruit; And/recea Rothii

W. and M. ; Bryv/m alpin/u/m Huds. Gullane Links also,

like Tents Muir, Sands of Barrie, Dunbarnie Links, etc.,

have several rare mosses already recorded as Ditrichum

flexicaule Hpe., var. densum B. and S. ; Swartzia montana
Lindb., and 8. inclinata Ehrh.; Barbvla Hornschuchiana
Schultz ; Trichostomum flavo-virens Bruch; Encalypta

rhabdoca/rpa Schwasg. ; Amblyodon dealbatus P Beauv.

;

Meesia trichoides Spruce; Catobscopium nigritwm Brid.;

Bryv/m calophyttum R. Br. ; Amblystegium filicinum De
Not., var. Wkiteheadii Wheldon; Hypnum chrysophyttum

Brid.; H. giganteum Schp., Thuidium recognitum Lindb.,

etc.

Edinburgh, v.c. 83. This vice-county has been better

searched for mosses than the two adjoining counties, and

hence the new records for it are fewer. Sphagnum cuspi-

datunt Ehrh. var. submersum Schp.; S. molle Sull.

;

Polytrichum strictum Banks (all from Bavelaw Moss);

OligotricJium hercynicum Lam.,recently got in Corstorphine

Hill wood, is now extinct; Fissidens crassipes Wils.

(Colinton Dell) ; Barbida Hornschuchia/na Schultz (waste

ground north of Donaldson's Hospital); Physcorn itrella

patens B. and S. (Torduff reservoir, by Mr. W. E. Evans.
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I got this moss in plenty on the dried-up bottom of a
lagoon west of S. Queensferry last year) ; Bryum argenteum
L., var. lanatum B. and S. ; BracJtytJtecium glareosum
B. and S. (Flotterstone Bridge) ; Hypnum polygamum
Schp. ; H. aduncum Hedw., var. polycarpon Bland. ; H.
fiuitans L., var. Jeanbernati Ren., and var. atlanticum
Ren. ; H. exannulatum Gumb., var. pinnatum Boul., f.

stenophylloides Ren., and var. pinnatum Boul., f. gracil-

escens Ren. ; H. intermedium Lindb., var. tenellum Roth

( = H. pellucidum Wils.) (all in Bavelaw Moss); H.
cupressiforme L., var. tectorum Brid. ; H. imponens Hedw.
(Bavelaw Moss). I got this also last year near West Linton
in Peeblesshire, v.c. 78.

Linlithgow, v.c. 84. Sphagnum rigidum Schp., and
var. compactum Schp. ; S. eymbifolium Ehrh. ; S. tenellum
Ehrh. ; S. fimbriatum Wils. ; 8. Girgensohnii Russ. (all

in Drumshoreland Moss) ; Pleuridium subulatum Rabenh.

;

P. alternifolium Rabenh. (KB. railway embankment);
Cynodontium Bruntoni B. and S. (Cocklerue) ; Fissidens

recurvus Starke ; Barbula lurida Lindb. ; Barbula Horn-
schuchiana Schultz ; Physcomitrella patens B. and S. (all

west of S. Queensferry); Bartramia ithyphylla Brid.,

Leptobryumpyriforme Wils. (Kirkliston distillery); Webera
annotina Schwseg. (Drumshoreland); Byrum alpinum
Huds. (Cocklerue) ; Thuidium recognitum Lindb. (west of

S. Queensferry) ; Hypnum riparium L. (Linlithgow Loch)

;

H. stellatum Schreb., var. protensum Rohl; H. exannu-
latum Gumb. ; H. cordifolium Hedw. (Drumshoreland
curling pond) ; H. loreum B. and S. (W. Evans).

In the "Census Catalogue of British Mosses" for 1907
there are several mosses which require rediscovery, for

their records are old. For instance, the rare Grimmias
on Arthur's Seat have evidently disappeared. Grimmia
leucophcea Grev., is the last one of the group I have seen

on Arthur's Seat, and I suspect that now it too is extinct.

The following among others require refinding :

—

Sphagnum
Austini Sull. (v.c. 83); Bryum Warneum Bland, (v.c. 82);

Cryphoea heteromalla Mohr (v.c. 82) ; Hypnum eugyrium
Schp. (v.c. 83) ; Grimmia orbicularis Bruch (v.c. 83)

;

G. anodon B. and S. (v.c. 83) ; G. conferta Funck (v.c. 83)

;

G. commutata Hiibn. (v.c. 83) ; G. ovata Schwaeg. (v.c.'s 82
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and S3); Antitricliia curtipcndula Brid. (v.c. 83). and
several others. Trichostoraum rav.to.hile Bruch

;

T. incli-

naturn Dixon; T. nit idam Schp.
;
have yet to be gathered

in v.c. 82.

Saxifeaga Hirculus, L.. in Caithness and its Dis-

tribution in the British Isles. By Arthur
Bennett. A.L.S.

Mr. G. Lillie has kindly sent me good flowering specimens

of the above species which he found growing " in a floating-

bog about ten yards across each way. It was very shaky,

but there was not much danger of one sinking in it as

there was considerable growth of grasses, plants, and

mosses." It occurred between Lybster and Loch Rhuard,

altitude 430 feet, 58
c 22' X. lat., about 1§ miles from the

loch. The loch itself afforded Lobelia Dortmanna and

Subularia aquatic", rare plants in the county. As the

water from the loch and the stream running into it is dis-

charged into the Loop river, thence to the Little river, and

finally into the Thurso river, the plant belongs to the

north-west watershed, not to the east.

S. Hirculus is not on record north of West Perth and
Kincardine. 57

:

X. lat. : the extension of range north

to Caithness is interesting, though it is a high arctic and
northern species.

As a rare species it may be well to summarise its distri-

bution in our Isles.

91. Kincardine. Wet moor on the farm of Jacksburns,

Glenbervie. 21.6.1839.—Mr. James Rae. This is the

station erroneously given in " Topi. Botany " as " Aberdeen,

J. Rae."

87. Perth. W. Madie Moss, above Tillicoultry, c. 2000

feet. Northern side of the Ochils. Clackmannanshire.—
Mr. W. Thompson.

83. Edinburgh. On a wet moor between Fala and Stow.

—G. J. Blackie. Three miles beyond Blackshiels, Pentlancl

Hills, Midlothian. 11.8.9a—F. C. Crawford sp.

81. Berwick. Moor south of Langton Lees farmhouse,

plentiful.—Dr. Johnston, c. 1831 ; sp. Cardiff Museum !

.
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78. Peebles. Pentland Hills, source of the Medwin,

about 1000 feet. 11.9.1836.—Dr. A. Hunter. J. H. Balfour

sp., 19.9.1838.

77. Lanark. Boorland Moss, Walston, Sept. 1850.—G. F.

Blackie. No altitude given, but the parish ranges from 660

to 1000 feet alt.

69. Westmoreland. Neathheath Syke, alt. 1800 feet, Sept.

1840.—John Bell. Backhouse in Herbarium, York !

.

66. Durham. Wet moor, Inishope, Weardale ;
2.8.1885.

—

J. P. Soutter sp.

65. York, N.W. Sedbergh.—J. Handley, "Yorkshire

Naturalist" (1903), p. 408. Cotherstone Fell, 1847.—D.

Oliver sp. The actual station is swamps at the junction of

the river Balder with the Black Beck. Discovered here by

J. Backhouse, 1810 ; sp. in York Herbarium.

58. Cheshire. Knutsford Moor, where it was associated

with Andromeda, Melampyrum pratense, Carex limosa,

curta, and stellulata; 1 also with Slum angustifolium,

Cicuta, Potamogeton polygonifolius, Carex ampullacea,

Lastrea spinulosa,, L. thelypteris, and Osmunda regalis.

The date of its first record here (and for Britain) is 1724,

Dill, in Ray, " Syn.," 3rd ed., p. 355 ; but the plant had

been gathered some time between then and 1696, as in an

old volume of coloured impressions of Cheshire plants 2 the

locality is given, and the names are those of the 2nd ed.

of the " Synopsis." Specimen sent from here by Mr. Okell

of Chester, and figured in " Eng. Botany," t. 1009,3 Aug.

1801. Extinct in 1842. The species did not become

extinct here altogether through natural causes, as the

following extract will show :

—

" Still exists on Knutsford Moor, but is almost destroyed

by the rapacity of some individuals who have dug it up for

sale in the most remorseless manner."—Dr. J. B. Wood, in

" Phytologist," i. (1842), p. 282.

In Ireland in the middle and north-east (i.e. in six of Mr.

Praeger's divisions), but characterised as very rare.

In Europe it is a species of Arctic Norway to 69° 29'

N. lat., Swedish, Finnish, and Russian Lapland, Iceland,

1 Lord de Tablev, "Fl. Cheshire" (1899), p. 142. .

2 Perry, " Phyt.,'" i. (1843), p. 700.
3 This plate is not quoted in the 3rd ed., iv. (1865), t. 550.
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along the Siberian coast to Behring's Straits.1 The
American Arctic coast to Labrador, south to Saskatchewan.

E. and W. Greenland, as var. a Ip i n a . Engler Mon. Wanning,
" Om Groenlands Vegetation," 1886-7, does not give any
height for this, though citing many species up to 4000

feet. It will bear intense cold, as on the island of

Kolegew, where '" the thermometer never rose above 9
:

R.

in July and August 18-11"":- there it is common. It also

occurs on Spitzbergen and Bear Island.

I am not sure whether the first Scottish record was the

Berwick one in Watsons " Outlines. ' 1832, or the Black-

shiels one in the " Edin. Phil. Journal." as I have not

access to the latter. It is not given in Dr. Johnstons

"Flora of Berwick," ii., 1831.

Along with the Saxifrage there was a form of Cerastium

vulgoturn.. L. {trivicUe, Link), which looked very different

from the ordinary form of the species, no doubt induced by
the place of growth. Still thinking it might be one of the

Swiss forms so found, I sent specimens to Dr. Schinz of

Geneva : he referred them to Dr. Keller of Berne. Dr.

Keller reports: "They are only a form of C. ccespitoswm,

Gilib.3 {=vuLgatwm, Wahb. ). but the plant ought to be

observed. Like all species of Cerastium. ccb& tosu m shows

a great variation in all parts according to the medium in

which it liv - Dr. Keller writes: " G. vulgatv/m,, L.

{=gloraeratum, Thuill.. viseosum, Fv.)." which opens the

door to a war of words. One accepts the decision : at

the same time, the plant is easily distinguished by the eye.

Another addition to the county was growing with it—
Ri.rnun cuius scot ic us. Marshall.

A New Species of Pyrenoch.eta. By Malcolm
Wilson. D.Sc. F.L.S.

This plant was discovered by Mr. Wm. Xowell in consider-

able quantity during the summer of 1911 on dead Holly

leaves on Wimbledon Common, near London. In ^ize it

1 Kjellman, "Vega Expedition'" (] 882 . 263, 302.
- Erman, "Arch. Wiss. Kimde v. Rnsslandes" 1852), x. 313-16;

quoted by Fielden and Geldart, "Trans. Xor. and Norf. N. Soc.
r '

(1896), p. 169. 3 Gilibert, "Fl. Lithuania," v. (1782), p. 159.
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exceeds most of the species of Pyrenochseta, the diameter

of the perithecium being about 1 mm. when the setae are

included. Numerous brown septate hyphse pass from the

base of the perithecium and penetrate the tissues of the

host in all directions.

Pyrenochceta Ilicis, n. sp. — Peritheciis amphigenis,

sparsis, ovoideis vel subglobosis, '3-'5 mm. diam. innato-

erumpentibus, subcarbonaceis, atris, setis multis, nigris,

rigidis, continuis, 200-400 /x superne vestitis ; ostiolo

prominulo, rotundo ; basidiis filiformibus, alterne ramulosis,

ramulis brevibus ; sporulis cylindricis, utrinque obtusis,

continuis, hyalinis, 6-7 = 1-2
/
u.

Hab. : In foliis dejectis Ilicis Aquifolii, Wimbledon in

Britannia.

Considering the abundance of the host it is rather sur-

prising that no record of this fungus has been previously

published.

Agathosma trichocarpa, n. sp.

By E. M. Holmes, F.L.S. (Plate II.)

Since the publication of Harvey and Sonder's " Flora

Capensis " many undescribed specimens of rutaceous plants

have been detected in Cape Colony, and not a few of these

have as yet remained unnamed in herbaria. The species

of the genera in the Diosmeae, in particular, are so closely

allied that it is difficult in the absence of complete material

to separate one species from another. The plant to which

I have given the above name occurs in herbaria under a

number only, as No. 5240, Schlechter, " Plantae Afric.

Austr." The specimen I received was in fruit, and was
sent to me as a variety of Buchu used in S.E. Africa by
the natives, by Mr. Stephen R. Webb, and was collected by
Dr. Froembling.

On comparing it at the Kew Herbarium, a specimen

identical with it, but without flowers, was found there, and
subsequently a specimen of the same plant in flower was
met with in the Natural History Museum at South

Kensington.

Dr. F. Schinz of Zurich having paid much attention to
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this group of plants. I wrote to ask hiin if it had been

described as yet. since it is not easy to keep pace with

recent publications unless one is working at a group and

can ]ook up all the literature up to date. He assured rue

that it had not yet been described. I therefore thought it

desirable to publish a description and figure of the plant,

which is here given :

—

Agathosma trichocarpa, n. sp. — Fruticulus erectus.

raraosus. ramis erecto-patentibus, apiceni versus fastigiatis.

subcoryrabosis ; ramulis angularibus, dense foliatis, floren-

tibus purpureo-rubris, pilis et glandulis obtectis ; foliis

parvis, sessilibus, lineari-lanceolatis obtusis. inferioribus

longioribus reflexis, 6 mm. longis, 1-2 mm. latis supra

planis vel subcanaliculatis : margine glanduloso-ciliatis

;

glandulis pluricellaribus ; floribus in capitulis paucitloris.

pedicellatis dispositis. bracteis paucis linearibus ciliatis

:

calyce glabro, segmentis lanceolatis obtusis. l
-5 mm. longis,

et 1 mm. latis. nervo unico, crasso, glandulis biserialibus

immersis praeditis, petalis albis. 4 mm., calycem superanti-

bus. obovato-oblongis obtusis. in unguem gracillimum

extenuatis : utrinque glabris : staininibus fertilibus quinque,

antheris glandula apice coronatis. staminodiis infra lineari-

lanceolatis pilosis, apicem versus glabris valde angustatis.

apice glandula minima coronatis : disco cupuliformi. stylo

filiformi glabro. carpellis inferne glandulosis. apicibus

rostratis recurvis. pilis longis coronatis ; seminibus nigris

nitidis.

Hab. : In regione occidentali. Africa? Australia, S. R.

Webb, Legit Dr. Froembling, 1911.

Syn. : Agathosma, nov. sp.. R. Sclilechter, in planitie

summi Mont Piqnetberg, 530 m., ix. 9. 1894. No. 5240,

Schlechter. " PI. Afric. Austr."'

The present species resembles A. alpi/na, Schlechter

{" Journ. Bot..'" 1898. p. 25). in the hairy tips of the carpels,

but differs in the angular twigs, the longer pedicels of the

flowers, the few-flowered umbels, the thread-like ends of

the staminodes, and the glabrous style.

I am indebted to Dr. Schinz for a small specimen of a

flowering twig of the plant and to Dr. A. B. Rendle. M.A..

for kindly allowing me to dissect a flower of the British

Museum specimen of Schlechter s plant, Xo. 5240.
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EXPLANATION OF ILLUSTRATION.

a. Twig in fruit, natural size, received from Mr. S. R. Webb.
b. Flower cut open, received from Dr. Schinz as No. 5240

Schlechter.

c. Calyx separated, showing position of double row of immersed oil

glands.

d. Showing disc and hair-tipped carpels, and glabrous style.

e. Petal.

/. Fertile stamen.

g. Staminode.

h. Fruit.

i. Seed.

The figures b to h are magnified.

A New Japanese Grateloupia. By E. M. Holmes,

F.L.S. (Plate III.)

Amongst some marine algae collected in Japan by Mr.

S. Okubo, and brought to me for identification, I noticed

one which I was unable to match either at the Kew
Herbarium or at South Kensington. Although bearing

some resemblance to Grateloupia filicina, it differs so

much in habit and colour that I have decided to describe

it as a new species.

Grateloupia subpectinata, n. sp.— Fronde compressa,

plana, ad 15 cm. longa, et 3 mm. lata, pinnatim ramosa,

ramis a basi angustiore, longe subuliformibus, inferioribus

longioribus, infra medium latere inferiori ramellis brevibus

subpectinatis, latere superiori dentibus paucis prseditis, ramis

supremis simplicibus, brevibus. Color pulchre roseus.

Hab.: Japan, S. Okubo, 1912.

The nearest approach to this species, in the mode of

branching, is Grateloupia Pennatula, Kuetzing, a native of

Cuba (" Tab. Phyc," vol. xvii., tab. 27, a, b,), which has

similar ramelli, but both the ramuli and ramelli are lanceo-

late-linear rather than subuliform, and are much shorter

in proportion. The rose colour, so far as I know, is never

found in forms of Grateloupia filicina, although I have

seen many forms referred to this species. The structure

is, however, typical of Grateloupia, and not of loose texture

as in the section Gloiogenia, to which a rose-coloured species,

G. acuminata, from Japan, previously described by me,

belongs.
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Kenfig Burrows : Ax Ecological Study.
By M. Y. Orr.

Kenfig Burrows forms the southern extremity of a frino-e

of blown sand which borders the south-west coast of

Glamorgan as far as Swansea, a distance of fifteen miles.

The breaks in its continuity are brought about by the

rivers Avon and Xeath. At Kenfig the sand dunes extend
inland for over two miles at the broadest part, and occupy
an area of approximately 1500 acres. The general drift

of the sand is in an easterly direction.

Apart altogether from the biological problems involved,

the area is of great historical interest, for a waste of sand
now covers what was at one time a prosperous town. A
few scattered ruins on the northern dunes are all that

remain to mark the site of the castle and buried city of

Kentig. The invasion of the sand since Roman times

appears to have been gradual, but. according to tradition,

sand storms of considerable magnitude occurred in the

fourteenth century. In 1538 ruin had overtaken the town
and castle, and both were abandoned to the advancing
sand.

Kenlig is now represented by a little hamlet, situated

about half a mile from the castle ruins, on a ridge over-

looking the sheet of water known as Kenfig Pool. This

water occupies the central portion of the landward margin
of the dunes. From its eastern shore the ground slopes

gradually upwards to the ridge, the height of which, and
of the adjacent fixed dunes, varies from ninety to one

hundred feet above sea-level. The pool forms the apex

of a triangular wedge of fertile land which has not been

invaded by the sand to any great extent. Xo doubt, the

pool, owing to its position, forms a natural barrier to the

further incursions of the sand. The area of this sheet of

water is 68 acres, and its greatest depth is 11 feet. The
water is fresh and fed by springs on the landward side.

It has existed in its present form since 1876, but is of less

extent and slightly different outline to the pool of 1814.

It was originally a marsh, and its eastern margin is still.

in part, characterised by a marsh vegetation. At that
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time it was drained by a stream which flowed in a northerly

direction and emptied itself into Kenfig river. To-day

there is no visible outlet, but it is possible that its waters

filter through the sand and ultimately enter the river in

that way.

Geology, Climate, and Rainfall.

The blown sand rests on the Keuper marls of the Trias

formation. Rocks which project here and there through

the sand nearly all consist of conglomerate, which is more

or less calcareous in composition. The wedge of land

which has the pool as its apex is boulder clay resting on

Triassic conglomerate, while the southern boundary of the

" white " dunes is of like glacial origin. A broad stretch

of alluvium marks the northern limit, and an irregular

alluvial tract extends from the margin of the pool to

within a short distance of the shore. The climate is mild

and humid. Owing to the prevalence of warm south-

westerly winds the mean January temperature is about

41° F., and it is probable that the resultant mild winters

have a modifying effect upon the vegetation. The corre-

sponding July temperature is 62° F. The average annual

rainfall, estimated over a number of years, is a little over

33 inches. The wettest months of the year are July to

January inclusive. A complete analysis of the soil and

sand taken from different stations on the dunes is now
being carried out, and a detailed account of soil conditions

will be embodied in a future publication. Cattle and

horses are pastured on the dunes, and the soil is thus

enriched with manure. Molluscan shells are abundant in

many of the hollows.

The plant formation which covers this area is a natural

one, and presents many interesting biological features. A
comprehensive ecological study of its vegetation, on modern

lines, is now being undertaken, and it is hoped to extend

this investigation so as to include the entire belt of sand

dunes from Porthcawl to Swansea. So far, detailed

observations have been chiefly confined to the Kenfig

district. This communication is, therefore, not intended

to be exhaustive, and is merely a brief account of the

more salient features of the vegetation.
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The Plant Association-.

The three most prominent and well-marked associations

in this formation are the following: 1. The association

of Ammophila curenaria; 2. the association of Saliz

rep< ns] 3. the association of Pti ris aquUina.

1. The association of Am/mophUa <ir<n<ir'm.—This as-

sociation is characteristic of the "shifting" dunes, with

the Marram grass as the dominant species. This species

occupies the first seaward line of sand hills, the Agnropy-

retum junc&i (sea couch-gra-s association) of the Somerset

and Lancashire dunes bring practically absent in this area.

It is worthy of notice that Elymus arena/rius, which in

Norfolk gives rise to low dunes, is entirely absent from

this coast. The higher inland dunes, many of them over

fifty feet in height, bear on their crests the characteristic

tufts of Marram grass. It descends on the leeward slopes

and colonises the sandy hollows, and in many of the latter

its rhizomic habit of growth is particularly obvious. As
a " sand-binder " it is pre-eminent, and it is interesting to

note that in the Charters of K.ntig of 1330 special

provision was made for its protection and preservation.

Ammophila also occurs in abundance on some of the
• rixed " dune-.

2. The Salix r< [•< ns association.

—

Salix repena occur- on

the "shifting" dunes as a -sand-binder," producing a well-

marked association. In the sandy dune valleys it forms

a carpet of low-growing scrub, but in the more exposed

stations it collect- around it the blown sand and give- rise

to ''hummocks'' and small dunes. In the damp hollows

it forms a fringe round the marshy ground and the de-

pendent species vary accordingly. Salix represents the

second stage in succession on the dunes, as Ammophila
represents the first. In the more open stations of this

association Marram grass is the subdominant species. Salix

repens occurs on the Lancashire dunes, but Moss describes

it as a comparativelv rare plant on the Somerset sand

hills.

,3. The Pteris aquil'< i>" association.—The bracken covers

acres of the ''fixed" dunes in this area, ami its outlier-

blend with the willow of the preceding association. It-

TRANS. BOT. >OC. EDIX. VOL. XXVI. 6
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rhizomic habit of growth makes it likewise a successful

sand-binder, and it forms the last stage in succession.

According to Massart, Pteris is entirely absent from, or

very rare on, the Belgian dunes. It has here undoubtedly

adapted itself to life on the dunes and grows luxuriantly.

The fronds are regularly harvested for cattle - bedding.

Although it is such an abundant type on the " grey " dunes

near Kenfig pool, it is sparsely represented on the adjoining

boulder clay. This may be due, in part, to the fact that

the latter is under cultivation, or perhaps its absence may
be accounted for by the more or less calcareous nature of

the clay ; the bracken being regarded by some authorities

as a calcifuge.

In these three chief associations the subordinate species

vary according to the character of the association. The

Marram grass association is essentially an open one, and

on the seaward side of the first range of " mobile " dunes it

is an almost pure association. As a result of this open

character, competition among the associated species is re-

duced to a minimum. The Salix repens association is of

a less open nature. The habit of growth of the Salix

affords protection from blowing sand, and excessive insola-

tion, to the types which it shelters. At the same time, a

certain amount of humus is present, especially in damper

stations. On the embryonic dunes formed by this species

few associated plants occur, principally on account of the

more exposed situation. These hummocks are subjected to

frequent denudation by the wind, and their bases commonly

present a weathered appearance. In the fixed dune asso-

ciation where Pteris is the dominant plant, the amount

of shade cast by its fronds is relatively greater, and the

dependent species are mostly grasses, Agrostis sp., etc.

These three dominant species are rhizomic in habit, and

are specially adapted to hold their own under apparently

unsuitable edaphic conditions.

Extent and Distribution of these Associations.

The Marram grass association extends inland as far as

Kenfig Pool, where its outlying stations dovetail with those

of the Salix association. This latter covers a broad area

on the alluvium on the seaward side of the pool, and extends
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laterally on its flanks. It gradually loses its identity in

the bracken association of the fixed dunes. Distributed

throughout these chief associations are minor associations

which are of local occurrence. Rubus ccesius, the dewberry,

for instance, forms a community of this description. This

species occurs in certain situations on the dunes, and re-

presents, with Pteris and Salix, the last stages in succession.

Sometimes associated with it is a hybrid form of Rubus
which gives rise to hummocks. In addition to these prin-

cipal associations many sub-associations and plant societies

exist. These will be described at a later stage.

The term " j^lant association " implies a plant community,

and it therefore follows that the dominant types, mentioned

above, have associated with them species which may be

regarded as subdominant, abundant, or occasional, accord-

ing to the frequency of their occurrence. Some species are

apparently always associated with a particular dominant,

but on the dunes there are many cosmopolitan types which

are not limited in their distribution to any one association.

A list of subordinate species occurring in any one plant

community does not therefore imply that they are char-

acteristic of that association alone, or that they do not

occur as frequently in any other association. The majority

of associated species colonise the sheltered " flats " and dune

valleys which wind in all directions among the high dunes.

The configuration of these valleys is varied, and some are

characterised by a flora quite distinct in composition from

that of a neighbouring depression. Some are marsh-like

in character, while others are undulating plains of blown

sand, with embryonic dunes in various stages of formation.

The species which occupy the dry hollows are psammo-
philous, although some, like Cnicus arven&is, which fre-

quently occurs, are as characteristic of other formations.

On the fixed dunes sward-forming plants and others are

associated with Pteris and Ammophilo . while many species

of moss form patches of bright green colour everywhere,

and are particularly obvious during the early spring.

The following detailed description of the associations is

not intended to be exhaustive. Many problems arising out

of the distribution of the dependent species in this formation

have yet to be solved, and the listing of associated types is
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but a step on the way to their complete elucidation. No
sharp line can be drawn between two associations, and it is

often difficult to determine whether a certain species belongs

to one association or to another.

In the Kenfig sand-dune area the Salix repens association

is of a transitional type. In its more open stations on the

mobile dunes the majority of its subordinate species are

those of the Marram grass association. Towards its inner

limit, fixation of the sand is complete, and the included

species are those of the fixed dunes.

Before enumerating the species which are found in the

chief associations, it is necessary to call attention to the

plants which occupy the foreshore, above high-water mark.

These plants are usually included in the sand-dune forma-

tion, although, as a rule, they are more of a halophilous

nature. This association of strand plants is not well

developed on this part of the coast; only a few species

occurring here and there. The following are the commoner

species : Cakile maritima, Scop. ; Arenaria peploides,

Linn.; Salsola Kali, Linn.

Marram Grass Association.

In the " flats " and sheltered hollows among the " shifting
"

dunes the following species occur :—

DOMINANT SPECIES.

Ammophila arenaria, Link.

ABUNDANT SPECIES.

Erodiurn cicutarium, Euphorbia Paralias, Linn.

L'Herit. Euphorbia portlandica,

Anaphalis margaritacea, B. Linn.

& H. fil. Iris fcetidissima, Linn.

Senecio Jacobcea, Linn. Carex arenaria, Linn.

Cnicus arvensis, Hoffm.

FREQUENT OR OCCASIONAL SPECIES.

Erigeron acre, Linn. Cynoglossum officinale,Linn.

Taraxacum erythrosper- Verbascum Thapsus, Linn.

mum, Andrz. Verbena officinalis. Linn.



1911—1J.] BOTANICAL SOCIETY OF EDINBURGH 85

The variety glandidosum, Bosch., of Erodium cicutariu m
has been recorded from this district. Anaphalis mar-
ga/ritaeea is well established on the dunes, and apparently

succeeds best where competition is reduced to a minimum.
Cnicus arvensis colonises the sandy hollows towards the

inner limit of the mobile dunes. It is also abundant on

the fixed dunes, as in Norfolk. Euphorbia, portlandica is

absent from the Somerset sand hills.

Salix repens Association.

As already mentioned, this association includes within

its limits plants of the mobile dunes, as well as those of the
fixed dunes. The following species occur :

—

DOMINANT SPECIES.

Salix ," /" ns, Linn.

SUBDOMINANT SPECIES.

Rubus ccesius, Linn. Arn/mophUa arenaria, Linn.

FREQUENT SPECIES.

Viola ericetorum, Schrad. Leontodon (nudicaule), B.

Viola Curtisii, Forster. & S.

Erodium cicutariiim, Euphorbia Paralias, Linn.

L'Herit. Iris fcetidissvma, Linn.

Rosa spinosissima, Linn. Carrex arenaria, Linn.

Erigeron acre, Linn. PMev/m arenarium, Linn.

Cnicus arvensis, Hoffm.

Viola Cv/rtisii was recorded from the sand dunes near

Aberavon, over sixty years ago. It is not found in

Somerset. The damp sand}T hollows which occur within

the limits of the Salix association possess a characteristic

vegetation. These depressions lie at a low level, and during

the winter months are frequently submerged. A laj'er of

humus is formed in places, and in conjunction with an

increased water content produce a plant society of a definite

type. The Salix forms a fringe round the margin of these

hollows, which are colonised by the following species :

—
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Samolus Valerandi, Linn. Littorella uniflora, Aschers.

Erigeron canadense, Linn. Helleborine longifolia, R.

Hydrocotyle vulgaris, Linn. & B.

Anagallis tenella, Murr. Orchis incamata, Linn.

Blackstoniaperfoliata, Huds. Juncus effusus, Linn.

Mentha aquatica, var. hir- Equisetum palustre, Linn.

suta (Huds.).

The occurrence of these species in the different hollows

depends upon the relative amount of moisture present.

Practically pure societies of one particular species are not

uncommon.
Kenfig Pool is situated within the limits of the Salix

association, and its general features have already been

described. On its sandy margin the vegetation met with

is mainly that of the damp hollows. A sheltered bay on

its landward side is rich in species, and the vegetation here

and there is of the marsh type. On the opposite shore,

which is exposed to frequent sand-blasts from the adjoining

dunes, very few plants occur. Space does not permit of a

detailed description of the flora and its distribution, but the

following list of commoner species will suffice to indicate

its character and composition :

—

Ranunculus peltatus, Polygonum amphibium,
Schrank. Linn.

Castalia alba, Wood. Rumex Hydrolapathum,
Hydrocotyle vulgaris, Linn. Huds.

Menyanthes trifoliata, Linn. Iris fcetidissima, Linn.

Scutellaria galericidata, Alisma ranuncidoides, Linn.

Linn. Eleocharis palustris, R. & S.

Scutellaria minor, Huds. Carex leporina, Linn.

Littorella uniflora, Aschers. Carex Goodenowii, Gay.

Limosella aquatica, var. tenuifolia, Lej., was recorded as

occurring in great quantities on the sandy shores of the

pool in 1898, but it has not been observed in this locality

since 1908. Trees are practically absent from the mobile

dunes. On the northern limit of the fixed dunes sand

plantations occur, while the alder grows freely on the

banks of Kenfig river, and follows its course for a con-

siderable distance on the alluvium. Stunted, wind-pruned

specimens of Sambucus nigra are met with here and there
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on the "shifting
7

' dunes, usually in somewhat exposed

situations. HippophaS rhamnoides, which forms a dense

scrub on the Norfolk dunes, and is also reported by Mobs

as frequent on the Somerset sand hills, does not occur.

tation of the Fixed Dv

The transition from the associations of the " mobile

"

dunes to those of the " fixed " dunes is gradual. Fixation

by Salix, Rubns, and sward-forming plants, like Festuca

rubra, begins in the more sheltered hollows, near the inner

limit of the shifting dunes. In the more exposed stations

the Marram grass still holds its own, and on the dune

grassland, where Pteris is absent, it remains a dominant

type. Where dune grassland gives place to cultivated

land, bush vegetation and trees form a final barrier to the

invasion of the sand.

Pteris aquilina Association.

In the more open stations of this association the follow-

ing species occur, in addition to many of those already

mentioned :

—

E •
"•'• verna, E. Meyer. v rifragatridactylite8,lAim.

Cerastium semidecand/rium, Carduus nutrias. Linn.

Linn. s lum acre, Linn.

Cerastiwm tetrandrum., Lycopsis arvensis, Linn.

Curt. Myosotis coUina, Hofim.

SteUa/ria apetala, Ueria. Koderia gracilis, Pers.

Sagina nodosa, PrenzL Festuca rubra, Linn, and its

V I angustifolia, Linn. different maritime forms.

On those fixed dunes, from which Pteris is absent.

AmmophUa is almost a dominant type, and the association

is a closed one. Many of the included plants are those

of cultivated land. In addition to some of the species

already mentioned as occurring in the bracken association,

the following are abundantly represented :

—

Geranium moUe, Linn. L mtodon nudicaule,Ii.&&S.

Galium saxatHe, Linn. Rumex AcetoseUa, Linn.

Bettis perennis, Linn. Urtica dioica, Linn.

Cnicus lamceolatus, Willd. Luzula campestris, DC.

Cnicus arvensis, Hofim.
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On the innermost margin of these fixed dunes Ulex

europaius is occasionally met with. Mosses and lichens

are common here, and in the transitional associations.

They play an important part in preparing the ground for

the growth of flowering plants. Here and there on these

fixed dunes limited areas have been enclosed and are now
under cultivation. It is impossible at this preliminary

stage in the study of the vegetation of this formation

to form any opinions on its composition and distribution

which will be of lasting value. The particular area which

forms the subject of this communication is too restricted in

extent, in any case, for generalised deductions. The mere

listing of species included in the different associations is

but the initial stage in any ecological study Were these

lists complete, much would yet remain to be done. Critical

forms must be made the subjects of careful investigation.

A thorough investigation of the dependent species and

their habit of life must be undertaken, to determine the

relationship existing between them and the dominant type,

in the association in which they occur.

The powers of adaptation and adjustment to environ-

ment of the individual plants, and many other kindred

problems, still await solution.

Note on Argania Sideroxylon, Roem. et Schult., the
Argan Tree of Morocco. By Symington Grieve.

Morocco, although so near to our shores, is less explored

than almost any part of the world. Large areas of the

country, especially along the line of the Great Atlas range,

with stretches upon each side of these mountains, are quite

unknown. It is from these mountain fortresses that have

come those hordes of wild men who know no other law
than that " might is right."

To judge from the merchandise brought to the coast

towns, the country seems to be productive. Under good
and firm administration its resources may perhaps be

developed in a way that will surprise Europe. The
impression formed from what we saw at Casa Blanca and
elsewhere was that the French had come to stay. Recent

events have shown that we were not wrong1 in our anti-
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cipations. Xo nation builds cantonments for its soldiers,

and erects great walled caravanseries outside the gates of

the coast cities to protect the merchants, their merchandise.

camels, mules, and donkeys, from brigands, unles- it

anticipates being able to occupy the country permanently.

It is in Southern Morocco that the only forest of

Argania Sideroxylon is known. It grows upon the arid

plains and lower spurs of the foothills of the great Atlas

range, stretching from the river Taofiift on the north.

southwards past the walled city of Mogodor, to near

Agadir, where the Germans recently anchored their war-

ships. The Argan forests are confined to the two provinces

of Haha and Shiadhma. The forest is quite natural and

not cultivated in any way. and you may ride for miles and

miles among these trees. At a short distance the traveller

might think he was approaching a forest of olive trees, but

a little nearer the illusion is dispelled, as the leaf is different

and the fruit larger. The tree- are wide-spreading, thorny,

and most grow to a height of from 15 to 25 feet. One of

these trees is mentioned in Hooker's Journal of Botany for

185-4 (vol. vi. p. 97). which measured not more than 18 feet

in height, while its outer branches spread bo as to give a

circumference of 220 feet. Some are apparently of great

age, with gnarled stems and branches, into which goats

climb, as they, as well as camels, cows, and sheep, are very

fond of the fleshy pericarp. It forms for these animals a

valuable food, but is of no value otherwise. The ripe fruits

contain a stone which, when broken, is seen to contain a

kernel, and these kernels are of great commercial value.

Budgett Meakin, Land of the Moors, p. 42. says:

—

"The nuts having been cracked between stones by the

natives, the kernels are roasted, pounded, and kneaded by
hand. first with the addition of a little hot water, then

with cold. The oil is then expressed, and the residuary

cake is given to cows and goats, as horses and camels

refuse it. Argan oil is really good, but suffers like that

of the olive from the primitive process employed. It is

necessary to clarify it and to burn off impurities before

use, unless one is hardened to its acrid taste and pungent

smoke. This is accomplished by boiling the oil with a

sliced onion and, when hot. dropping in a piece of crumb
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bread which is allowed to char and is then thrown away.
Both oils are used for burning in native lamps."

From the size of the trees it may be gleaned that they

do not yield any really large timber, but some of the trees

have short, thick stems ; the wood is hard, fine-grained,

and yellow in colour.

The Moors very much prefer Argan oil to Olive oil for

culinary purposes. They have, however, a strange belief

that in some way its use predisposes to leprosy. Leo
Africanus, who wrote about 1526, mentions this. As a

specific for leprosy it is recommended to use a decoction

of Argan leaves, both internally and externally.

G. G. Cola^o, Portuguese Consul at Laraiche in 1818, was
convinced that copious draughts of this oil were a cure for

the bubonic plague. This plague, known as the " black

death," had raged in Morocco just prior to that time, and
he was so sure of the efficacy of the treatment that he had
circulars printed in Arabic to enlighten the people and
persuade them to use the remedy.

It is said that attempts have been made to grow this

tree in different countries with climates that seemed
suitable. Some of these trials were at first attended with

prospects of success, but ere long turned out entire failures.

I obtained some of the fruits when in Morocco, and an
attempt is now being made to grow trees from some of them
at the Royal Botanic Garden. 1 The fruit is, when ripe or

approaching ripeness, pale yellow, but, as it ripens further,

becomes darker in colour, and old fruits are nearly black.

The principal outlet for the trade of the Sahara, Tafilat,

Marakesh, or Morocco city, the southern portion of the

Great Atlas range, and the district of the Sus, is by the

trade routes converging upon the city of Mogodor. The
j)resent city, with its imposing walls and gateways, was
built in 1760 by Sidi Mohammed XVII. This town is

well laid out from the plans of a French engineer named
Cornuc. There is a good water supply, which is conveyed

by an overground closed conduit from a fine spring near

Diabat to a large stone tank beneath the sand hills. Even in

recent times this city has had exciting experiences. On

1 Young plants grown from the above fruits are now (May 1913)
about 15 to 18 inches high, and are all in a healthy condition.
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13th August 1844 it was bombarded by the French under

the Prince de Joinville. After the bombardment the

neighbouring tribes sacked the city, massacring the in-

habitants. A short time after, when the war with the

French was ended, a messenger was sent by the Sultan

to tell the inhabitants of the conclusion of peace. When
he arrived there was not a soul left in Mogodor to whom
he could deliver the message. In 1873 the tribesmen

besieged the city closely, cut off the water supply, and

destroyed the gardens. These proceedings had a most

serious effect upon the besiegers, who could not storm the

walls as they had no cannon, could not continue the siege

without food, and so they had to retire.

It is to Mogodor that almost all the Argan oil comes

that is sold, but I understand that at present there is such

a good home demand that very little leaves the country.

The Scottish Alpine Botanical Club Excursion, 1911.

By Alexander Cowan.

Owing to the visit to Edinburgh of His Majesty the

King and the postponement of the Highland Show to the

last week of July, it was decided to meet this year at

Barnstaple, in Devonshire, in the first week of August, as

several members of the Club had made arrangements to

attend the annual meeting of the British Pteridological

Society held there at the same date.

Although several members had expressed their intention

of joining the excursion, most of them were prevented at

the last moment from going, and the party which left

Edinburgh on Tuesday, 1st August, consisted of only the

President, the Chaplain, and the Secretary. As a night had

to be spent somewhere on the way to Barnstaple, it was

decided to stay at Bristol in order that a visit might be

paid the following morning to the Clifton Zoological

Gardens, where the members were most kindly shown

round by Mr. Harris, the curator. Here a large quantity

of very tine specimen trees are to be seen, as well as a

collection of over a hundred varieties of Holly, and the

late Colonel Jones' extensive collection of British Ferns,

in which the varieties of Polystichum angulare and
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Scolopendrium vulgare were specially noteworthy for

their magnificent growth and development, some remark-
ably line varieties of the latter fern being seen.

After leaving the Gardens, in which a large collection of

animals and birds is kept, the members walked along a
part of Clifton Downs to the Suspension Bridge, and
within two or three hundred yards of the bridge, where
the formation is limestone, the following interesting plants

were found :

—

Clematis Vitalba, Linn.; Poterium Sanguisorba, Linn.

;

Sedum acre, Linn. ; Foeniculum vulgare, Mill. ; Galium
verum, Linn.; Scabiosa Columbaria, Linn.; Carduus
acaulis, Linn. ; Crepis virens, Linn. ; OrobancJte Hederae,
Duby; Verbena officinalis, Linn.; Salvia Verbenaca,
Linn. ; Parietaria officinalis, Linn. ; Asplenium Ruta-
muraria, Linn.

In the afternoon the journey was continued to Barn-
staple, which was reached about six o'clock, and the Red
Lion Hotel was made the headquarters of the party.

On the morning of 3rd August the members went by
railway on the Ilfracombe line to Braunton, and from
there drove about three miles west in order to visit

Braunton Burrows, which is the name given to a large

tract of sand dunes lying close to the sea, and where a large

number of very interesting plants were found, many of

them new to the members, and several in large quantities.

Though the whole day was spent here, only a small portion

of the Burrows was explored. On the way from the

Burrows back to Braunton Station the party saw quantities

of Scolopendrium vulgare and Polystichum growing in

the banks at the sides of the lanes. The following plants

were found :

—

Reseda, Luteola, Linn. ; Viola Curtisii, E. Forst.

;

Saponaria officinalis, Linn. ; Hypericum quadrangulum*
Linn. ; H. perforatum, Linn. : Melilotus officinalis, Lam.

;

Trifolium fragiferum, Linn. ; Agrimonia Eupatoria,,

Linn. ; Cotyledon Umbilicus- Veneris, Linn. ; Peplis Portula,,

Linn. ; Lythrum Salicaria, Linn. ; Apium nodiflorum,

H. G. Reichb ; Sium erectum, Hucls. ; Oenanthe fistidosa,

Linn. ; Sambucus nigra, Linn. ; Dipsacus fidlonum, Linn. ;.

Eupatorium cannabinum, Linn. ; Erigeron acris, Linn.

;
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Inula squarrosa, Bernh. ; Pulicaria d ysenterica, S. F.

Gray ; P. prostrata, Aschers. ; Senecio erucifolius, Linn.

Carlina vulgaris, Linn.; Centaurea Scabiosa, Linn.

Cichorium Intybus, Linn.; Anagallis arvensis, Linn.

A.tenella, Murray; Samolus Valerandi, Linn.; ligustrum
vulga/re, Linn. ; Blackstonia perfoliata, Huds. ; Centaurium
urubellatum, Gilib. ; Lithosp&rmv/m officinale, Linn.;

L. arvense, Linn.; Solatium Dulcamara, Linn.; Hyoscy-

amus niger, Linn.; Verbascu/m Thapsus, Linn.; Sibthorpia

europaea, Linn. ; Rhinanthus Christa-gaUi, Linn. : Marru-
biv/m vulgare, Linn.; Teucriv/m Scordium, linn. ; Salsola

Kali, Linn.; Euphorbia Pa ratios, Linn.; E. portlandica,

Linn. ; Populus alba, Linn. ; HeUeborinepaluetris, Schrank.;

Orchis latifolia, Linn.; Iris foetid issi ma, Linn.: Juncus
inaritimus, Lam.; ./. acutus, Linn.: Typha latifolia,

Linn.: Alisma Plantago-aquutica. Linn.: Scirpus mari-

tiiiius, Linn.; S. Holoschoenus, Linn.; Ca/rex hirta, Linn.;

C. binervis, Sm. ; C. vulpina, Linn.; C. disticha, Huds.

On 4th August the party, together with several members
of the Pteridological Society, decided to travel by the

narrow-gauge railway towards Lynton in order to visit

Woody Bay, which is reached, after leaving the train, by a

road passing across about two miles of moor, where, among
the heather, were growing large quantities of a dwarf Ulex

in fine flower, the colour effect of this and the purple of

the heather, Erica cinerea, being most striking.

At Woody Bay the banks slope down to the sea, a

distance of five or six hundred feet at a steep angle, and

are well wooded ; hence the name. The scenery, which

was most picturesque and wild, was much admired, and the

day was very line and warm. Large quantities of Ath yri u m
Filix-foemina, Blechnum, Lastrea, and Polystichv/m angu-

lare were seen; also Scolop<udrium vulgare in great

luxuriance on shady banks and walls. Though no variety

of special note was found, a very good undulate variety of

Scolopendrium and two plants of Athyrium Filix-foemiTia

variety, medio-deficiens were found. The following plants

were also found :

—

Hypericum A ndrosaemum, Linn.; Ulex Galli, Planch.

;

Ulex minor, Roth.; Critlimuru maritimum, Linn.; Sajn-

bucus Ebidus, Linn.
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The members walked from Woody Bay east to Lynton,

and returned to Barnstaple by train.

On the morning of 5th August the left bank of the

River Taw at Barnstaple was visited. Here, on the tidal

reach, were found :

—

Apium graveolens, Linn. ; Aethusa Cynapium, Linn. ;.

Caucalis Anthriscus, Huds. ; Inula squarrosa, Bernh.

;

Artemisia vulgaris, Linn.; A. maritima, Linn.; Mentha

rubra, Sm. ; Scirpus maritimus, Linn. ; Carex distans,

Linn. ; Lepturus filiformis, Trin.

In the afternoon a visit was paid to South Molton, on

the railway towards Taunton, where Asplenium Adian-

tum-nigrum, with variegated foliage, was found by the

President. The following plants were also found :

—

Hypericum Androsaemum, Linn. ; Circaea lutetiana,

Linn. ; Chaeropltyllum temulum, Linn. ; Caucalis Anthris-

cus, Huds.; Centaurium umbellatum, Gilib. ; Satureia

Calamintha, Scheele; Scutellaria galericulata, Linn. ; Helle-

borine latifolia, Druce ; Tamus communis, Linn. ; Bromus

ramosus, Huds. ; Blechnum Spicant, With. ; Scolopendrium

vulgare, Sm. ; Asplenium Adiantum-nigrum, Linn.

;

Polystichum angulare, Presl ; Dryopteris aristata (Till.).

On Monday, 7th August, the members went by train to

Fremington, on the Bideford line, lying on the estuary of

the River Taw, about three miles from Barnstaple. Con-

siderable time was spent on the shores of the estuary and

in the marshy meadows alongside, in one of which Carex

extensa and Statice Limonium were growing in great

quantity, the latter being in full flower, and the following

plants were found :

—

Ranunculus sceleratus, Linn. ; Cakile maritima, Scop.

:

Tamarix gcdlica, Linn. ; Apium graveolens, Linn. ; Carum
Petroselinum Benth. et Hook. ; C. segetum, Benth. et

Hook. ; Aster Tripolium, Linn. ; Senecio squalidtts, Linn.

;

Statice Limonium, Linn. ; Lycopus europaeus, Linn.

;

Scutellaria galericulata, Linn. ; Beta maritima, Linn.

:

Atriplex laciniata, Linn.; A. Portulacoides, Linn.; Sali-

cornia europaea, Linn.; Typha latifolia, Linn.; Spar-

ganium ramosum, Huds. ; Scirpus maritimus, Linn.

:

S. lacustris, Linn. ; Carex extensa, Good. ; C. remota, Linn.

;

C. vidpina, Linn.
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The members had to leave early in the afternoon in

order to begin their journey homewards. Owing to its

being Bank Holiday, the trains were all very late, and the

crowds enormous, so that the return journey, as far a&

Bristol, was begun under most uncomfortable circumstances

SHORT NOTES.

Barbula gracilis Schwaeg. Xew to Scotland.—In October

last year I gathered in Glen Phee, Clova, Barbula gra

Schwaeg. This moss, although unrecorded for Scotland, is

probably often overlooked owing to its resemblance to

Barbula fattax. It is rather interesting to note that it

grows on the same rock faces of quartzose gneiss as

Qxytropis campestris and Sola n ia cwsia. The moss, as is

always the case in Britain, was sterile. Specimens were

sent to Mr. D. A. Jones. Harlech.

Margaret Corstorphine.

CeTtiunculus minimus, L.. in Wigtownshire.—In Aug -

last I found this plant growing in small quantity on

Craigoch Moor on the footpath on the top of the cliffs

approaching Morroch Bay from Portpatrick : a new record

for vice-county 74. James Frasee.

The following are a few new records for Scottish vice-

counties :

—

SUene fanbriata, Sim-, from the south bank of the Crinan

Canal. Argyllshire, at Auchendarroch Lodge : evidently an

outcast.

Piptatherum muUiflorv/m, Beauv.. from near Mussel-

burgh, the first record of this grass from Britain.

EpUobium nuTn/mularifoliuTn,, R. Cunn.. in plenty on

garden walls at Ardrishaig. Argyllshire : an escape.

Juncus tenuis, Willd.. west of West Linton. Peeblesshire.

James M-Andrew.

Potamogeton pra longus, Wulf.. in Orkney. In September

1911 Mr. M. Spence of Durness sent me a specimen of the

above species from a loch where it grew with P. perfoliatus,

L., and P. Jiliformis, Xolte.
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It occurs in Shetland ! , Caithness ! , and Sutherland ! . It

is also a Faroen species, but is not included in Stefansson's

" Flora Islands," ] 901.

It is not recorded from Greenland, but occurs at 70° N.

lat. at the mouth of the Yenisei (Scheutz., 1888), and nearly

as far north in Norway, Alten, 69° 56' (Norman).

Arthur Bennett.

Juncus alpinus, Vill., in Kirkcudbright. Mr. G. West
records x this species from the drier parts of some of the

sandy bays of Loch Grennoch by Cairnsmore of Fleet.

It is there associated with " a dwarf form of Scirpus

palustris about 4 inches high, with short, stout, very scaly

rhizomes and few flowering stems."

This loch " is a fine sheet of water 2 miles long by § mile

wide, at an elevation of 690 feet above sea-level."

This makes eleven Scottish vice-counties in which this

species is recorded, and it will eventually, I think, be found

in others, especially in Orkney and the Outer Hebrides.

I quite expect to hear of its occurrence in England on

the north-west coast, where Sagina nodosa, L., var. monili-

formis, Meyer,*2 was detected this year by Dr. Graebner,

and specimens of which Mr. Travis has kindly sent me.

This variety occurs on the Friesien Islands, and Bornholm

in Denmark, where it grows associated with Juncus

alpinus.

The Juncus is on record for Glamorgan (Dr. Vachell sp.)

only, outside Scotland, in the British Isles.

Dr. Buchenau combines under alpinus: J. alpestris,

Hartm. ; J. atratus, Fries ; ./. fusco-ater, Schreb. ; J.

ustulatus, Hoppe ; and J. nodulosus, Whlbg.

Arthur Bennett.

Philonotis rigida, Brid.—Mr. James M'Andrew made an

interesting addition to the Perthshire list of mosses last

May, when he collected a specimen of Philonotis rigida,

Brid., at Aberfoyle (v.c. 87). The determination was con-

1 " Cont. Conip. Study of Dominant Phanerogamic, etc., Flora of

Aquatic Habit in Scottish Lakes," in Proc. Roy. Soc. of Edin., xxx.

(1910), p. 113.
2 " Hann. Magazine," 1824, p. 169.
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firmed by Mr. H. X. Dixon. This species is not entered

in the Census Catalogue for any of the Scottish counties,

although it has been reported from Orkney at least, if not

from elsewhere in Scotland. As. however, it is mainly a
southern species it was thought safer, in the absence of

specimens, to omit the record. R. H. MeldRUM.

Cornus suecica, Linn., in Peeblesshire (v.c. 78).—I am
glad to be able to record this species from Peeblesshire.

On 10th June 1911 my brother. Mr. W. T. Blackwood,

drew my attention to a small patch on the Dollar Law
containing about a dozen flowering heads. The area

covered was very limited, but later in the day another

small patch was found.

So far as I am aware, this plant is at present recorded

from Scottish vice-counties 112, 108, 107, 106, 105, 98

96, 94, 92, 90, 89, and 88.

South of Perth and Forfar it has not been noted except

from 62 York n. east, and 68 Cheviotland. In " Topo-

graphical Botany " Watson, however, gives, " 83 Edinburgh

by a trick ( " but in the appendix to both the first and

second editions of Lightfoot's " Flora Scotica "
it is recorded

from the Pentlands on the authority of Dr. Hope. It

would be more satisfactory if this old record were con-

firmed, as it probably can be.

The Peeblesshire record is interesting as being a con-

necting: link between the English and the other Scottish

stations. G. G. Blackwood.

Zostera nana, Roth., in Aberlady Bay. Haddingtonshire

(v.c. 82), etc.—With reference to the extract from the

Report of the Botanical Exchange Club for 1910, given in

the "Scottish Botanical Review" (p. 53). I have to point

out that I recorded Zostera nana from Aberlady Bay so

long ago as 1889 in the " Transactions of the Botanical

Society of Edinburgh" (vol. xvii. p. 415). In my note,

which is entitled, "On the Occurrence of Zostera nana,

Roth., in the Firth of Forth/' I also recorded the plant from

the mud flats west of Cramond (v.c. 84). and near Torryburn

(v.c. 85). These records apparently escaped Professor

TRASS. BOT. SOC. EDI>". VOL. XXVI. 7
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Trail's notice when he drew up his " Topographical Botany

of the River-Basins of Forth and Tweed " (Trans. Bot. Soc.

Edin., 1903). William Evans.

Petasites albus, Gaertn., in Fife.—A specimen of this

plant was brought to me in February; it was found

growing near a burn in the Chapel district, and was first

noticed in flower at the beginning of February. This

species seems to be spreading in Scotland, and is well

established in several places in the counties of Edinburgh

and Linlithgow. I am not aware of it having been

recorded before for this side of the Forth.

N. Miller Johnson.

Note on some vice-county records of Comus suecica,

Linn., etc.—To the list of Scottish vice-counties from which

Comus suecica has been recorded, given by Mr. G. G.

Blackwood (p. 97), must be added 87 (So. Perth) and 111

(Orkney). In the former it has long been known to grow

sparingly on Ben Ledi, where it was gathered by Professor

J. H. Balfour and party on 21st July 1860, and in subse-

quent years, as recorded in his " Botanical Excursions,"

pp. 309, etc. I have before me a specimen collected there

so recently as July 1907. The Orkney record—from the

island of Hoy—is given by Mr. Arthur Bennett in " Ann.

Scot. Nat. Hist.," 1908, p. 251. To the English vice-

counties should be added 59 So. Lancashire {id., ibid., 1911,

p. 190). William Evans.

Saxifraga aizoides, L.— Among plants from Orkney

sent by Mr. M. Spence are two specimens of the above

Saxifrage, and answering to the description of the /.

aurantia of Hartmann, "Vet. Ak. Handl.," 1818. The

leaves are orange, shading to yellow at the apex. The

lower stem leaves are suffused with red, and the fruit is

orange-red (only half-ripe). The leaves are quite entire,

very thick, with here and there a long patent hair. This

form occurs in Norway, with the ordinary form in Sweden,

and rarely in Russian and Finnish Lapland. Is not the

figure in " English Botany," t. 59, quite a rare form ? I
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have not seen such stem leaves on any specimen as there

represented, and the description says " rarely denticulate."

A. Bennett.

Utricidario vulgaris, L., in Caithness.—Good specimens

of the above (though not in flower) have been sent me by
Miss I. Lillie and Mr. G. Lillie from Loch Watten on the

east coast of Caithness. There are several of the winter

buds ; these are strongly setose, with translucent, spinose-

like hairs, and the young leaves are spinose-setose. The
young bladders are semi-transparent, the older ones also,

but with the addition of a yellowish nucleus. This definitely

records the species for the county. A. Bennett.

Cfbicus oleraceus, Linn. = Cirsium oleraceum, Scop.—This

plant has occurred this season on a marshy meadow by the

side of the Tay, left bank, about a mile below Perth. It

forms a small patch comprising about sixt}- or seventy

flowering shoots, and was certainly not there, at least in

the flowering stage, till this season. How it came I am
unable to conjecture, as it is certainly not a plant likely

to be cultivated, and the meadow, though cut, consists of

natural herbage only, and is never sown. Mr. Arthur

Bennett informs me that it occurred in Lincolnshire from

1832 to 1840 on the Fen banks, and I believe it has been

found in Scotland amongst other casuals. The plant was
named for me at the Herbarium of the Royal Botanic

Garden, Edinburgh. It has yellow flowers. Near to the

same place a little patch of Sanguisorba caiuhdensis, Linn.,

has kept its place amongst some alder bushes for more than

half a century. Till this year I have never seen any signs

of its spreading. But this summer at least three other

patches, at about a hundred yards further down and clear

of the bushes, have made their appearance and have

flowered freely. One patch in the middle of the meadow
forms a circle of a good many yards in diameter and com-

prises a considerable number of plants. Possibly the very

hot summer of last year may have more thoroughly

ripened the seeds and thus enabled the plant to extend

its area.

June us tenuis, Linn.—In going through Glen Ogle in
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July this sedge occurred in great plenty by the roadside

about half-way between Lix and the summit of the pass.

For about a quarter of a mile it formed a close band along

the left side of the road. For about another half mile I

traced it in patches and isolated plants. It seemed as if

carts loaded with American fodder had been passing along

the road dropping seeds at first thickly and then more

thinly. Certainly the plant is not native in any of the

Perthshire stations in which it has been found.

W. Barclay.
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Survey of the Vegetation of the Parish of Shotts,

Lanarkshire. By George Brown, M.A. (Plate IV.)

Introduction.

The following survey of the vegetation of the parish

of Shotts was begun in July 1908, and has been continued

at vacation times during the past four years. It is an

attempt, not to give exhaustive lists of the plants of the

area, but to study the various plant associations and their

relation to the topographical, geological, and climatic char-

acteristics of the district.

For much help in connection with the finding and naming

of certain of the plants I am greatly indebted to my old

schoolmaster and friend, Mr. Dunn, Schoolhouse, Harthill.

The various agricultural statistics were kindly supplied by

the Board of Agriculture.

Topography.

Shotts Parish is in the north-east of the Middle Ward of

Lanarkshire. It is bounded on the N.W. and N. by the

parish of New Monkland, being separated therefrom by the

North Calder Water ; on the N.E. and E. by the parishes

of Torphichen, Bathgate, and Whitburn, in Linlithgow-

shire, separated from these by Barbauchlaw Burn and

How Burn ; on the S.E. and S. by the parish of Cambus-
TRANS. BOT. SOC. EDIN. VOL. XXVI. 8
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nethan ; and on the S.W. and W. by the parishes of Dalziel

and Bothwell, the natural boundaries being the South

Calder Water, Tillan Burn, and Shotts Burn.

It has an area of about thirty-nine square miles (24,835

acres). Its greatest length—from the point on South

Calder Water, where the parishes of Shotts, Cambusnethan,

and Dalziel meet to the boundary line beyond Southrigg

—

is about eleven miles; its greatest breadth—from Shotts

Iron Works, on the South Calder Water, to North Calder

Water—being about seven miles.

The surface consists to a large extent of undulating

ridges 1 varying in height from 700 to 900 feet. The

altitude ranges from 340 feet on the Shotts Burn to nearly

1000 feet on the Cant Hills, which form part of the ridge

that is the water-parting of the basins of the Clyde and

the Forth.

The chief streams, besides those mentioned under bound-

aries, are the River Almond and Forrestburn Water. The

former rises within the parish and flows towards the east

;

the latter flows east into Forrestburn Reservoir, the over-

flow continuing to join Barbauchlaw Burn.

The main water areas are : Hillend Reservoir, on the

northern border, which supplies the Forth and Clyde Canal

—of its area (300 acres) only 172 acres are in the parish

;

Lilly Loch, lying a little to the south of this and being a

compensation reservoir for the same canal—the loch previous

to its being altered for this purpose had water-lilies grow-

ing in it; Forrestburn Reservoir, being the water supply

for Linlithgowshire; Roughrigg Reservoir, farther to the

west, supplying the Airdrie and Coatbridge district.

Geology and Soil.

The district consists entirely of Carboniferous rocks over-

laid by glacial drift or boulder clay which varies both in

composition and thickness in different parts. In some

places there are present in the clay sandstone and gravel,

but generally boulders of volcanic origin. The most notable

1
Cf. the following place and farm names : Northrigg, Southrigg,

Hillhouseridge, Westcraigs, Craighead, Knowehead, Roundknowe,

Blairmuckhill, Bridgehill, Dewshills, Brownhill, Drumfin( = "the fair

ridge"), Drumbowie ( = "the yellow ridge"), etc.
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feature of the geological structure is the intrusion of a

number of quartz-dolerite sills in the northern region of

the parish, these being prominent features of the landscape.

The dolerite varies much in structure, from a fine-grained

rock to one of a more coarsely granitic structure.

There is much variation in the soil—from a stiff, almost

unworkable clay to a more easily worked and lighter sandy
or gravelly soil, sometimes mixed with peat earth.

Peat covers large areas, making bleak the district where
it is dominant. In places it rests on glacial drift and
in others on the dolerite bosses. But where the rock

crops out, and where the coating of soil is consequently

thin, there is often an absence of peat, a feature which
is no doubt accounted for by the chemical composition

of the dolerite. 1

Region of Cultivation.

Of the total area of the parish something like 14.000 acres

are arable. It is a region which may be characterised as

" without wheat cultivation," there being only 2h acres of

wheat according to the latest returns. Oats are cultivated

all over, almost to the highest point of the parish.

The following statistics from the Board of Agriculture

(see next page) give the chief subdivisions of the culti-

vated area and the comparison of these divisions for the

years 1867 (the year in which returns were first collected

on a basis similar to that of the subsequent years), 1902,

and 1912.

One noticeable feature is the increase in permanent

grass, the returns for 1912 being 3082 acres and 244 acres

more than those for 1867 and 1902 respectively. There is

a decrease in the acreage under cereals as compared with

1867, and an increase as compared with 1902.

Both with regard to position and to the character of the

soil oats cultivation is favoured. Owing to the altitude,

the unsheltered position of the land, and the amount of

rainfall, the parish does not lend itself to wheat raising.

In many places the country-side is bleak, the westerly winds

sweeping across it unhindered by mountain or hill.

1
Cf. C. B. Crampton, " Stable and Migratory Plant Formations ; '

(" Scot. Bot. Review," vol. L, No. 2).
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Acreage under Crops and Grasses in the Parish

of Shotts, County of Lanarkshire.

Crop.
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DIAGRAMS.

(From " Agricultural Returns/' 1912.)

Fig. 1.—Proportionate Areas of Arable and
Xon-arable Lands.

Fig. 2.— Proportionate Areas of Permanent
- and Mountain and Heath Land.

Other Crops and Bare Fallow

Fig. 3.—Proportionate Areas of Arable Land. Fig. 4.—Proportionate Area under
Corn Crops.
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for rainfall for certain stations—just outside the boundaries

—in Lanarkshire and Linlithgowshire, having heights

similar to those within the parish :

—

Stations.
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uncultivated land referred to in the later account have been,

and are being, reclaimed and cultivated.

An interesting note on the early tillage of the reoion

occurs in Dr. Grossart s History of the Parish : "A circum-

stance worth mentioning is that at the end of last century

(eighteenth) farmhouses were more numerous on the hkrh-

lying central ridge {i.e. from Cant Hills across to Moffat

Hills., the watershed of the Forth and the Clyde) than in

the lower and more fertile parts. At the present day this

is reversed. The cause is obvious : larger farms have been

created out of the ruins of the smaller. . . . On the flat

top of Paperthill Crags (865 feet above sea-level ) are found

the remains of old tillage, its age beyond the ken of the

present generation. On the Cant Hills, the highest land in

the parish, are to be seen the remains of a still more ancient

tillage, pertaining to a long-forgotten era." l

The character of the soil has already been dealt with

under Geology. There are some good farms where satis-

factory crops are raised : while there are other farms where,

owing to the poverty of the soil, poor crops are harvested.

WoocUo.rt'I.

What natural woods exist are to be found along the

banks of streams, as. for example, on the South Calder 2

"Water. Shotts Burn. Forrestburn Water, and North Calder

Water. The others, except in the case of some of the

small birch formations, are of an artificial character, being

plantations of mixed deciduous trees, with conifers often

very numerous.

Deciduous Tree-v—The beech (Fagus sylvoAico.. linn.)

is predominant, but most of the trees attain no great size,

many of them being of a restricted, contorted growth.

The woods of beech are small and occur in the cultivated

area, some of them running in a north and south direction,

thus serving as shelter and protection to the cultivated

1 " But what struck him (the traveller) most was the sight of huge
yokes of oxen dragging the plough far up the steep hill-sides in almost

inaccessible places ; and on his asking why .' he learnt that the farmer

was obliged to till the dry, steep braes because the ground below was

hopelessly swampy."—EL *G. Graham, " Social Life of Scotland in the

Eighteenth Century."
2 Calder= " the wooded stream."
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parts from the prevailing winds. In these woods the

beech is often uprooted by storms, and examination of

some of the root systems has revealed that the roots are

oftentimes superficial, spreading out all round but not

sending down strong anchorage into the soil.

The trees occurring in the mixed deciduous woods are :

Fraxinus excelsior, Linn, (ash)
;
Quercus Robur, Linn, (oak)

;

Ulmus montana, Stokes (elm) ; Pyrus Aucuparia, Ehrh.

(rowan) ; Crataegus Oxyacantha, Linn, (hawthorn) ; Sam-
bucus nigra, Linn, (elder) ; Corylus Avellana, Linn, (hazel)

;

Prunus Padus, Linn, (bird cherry) ; Primus spinosa,

Linn, (sloe); Salix, spp. (willows). Sycamore and horse-

chestnut are also met with in the plantations.

Birch Woods.—There is some extent of birch (Betula)

in the districts of Fortisset, Hartwood, and Dykehead, and

in the estate of Murdostoun. To the north-east, in the

neighbourhood of Harthill, at a height of between 600 and

700 feet, there are three much-depleted woods of small

extent. The farthest out, towards the east, consists of

about two dozen stunted and contorted trees with some

scores of old stumps. To the south-west of this there is

another wood with many more trees and fewer stumps,

and still farther to the south-west are traces of an old

birch wood. These are probably the remains of what was
originally a much greater extent of birch. No conifers

seem to be present in any of these remnants. The trees are

growing in peat of some depth—one of the characteristics

of the birch being its adaptability to acidity of soil due to

humus formation. Seedlings of both the birch itself and

mountain ash are frequent in the birch woods generally.

The herbaceous undergrowth is that of the adjoining heath,

Calluna occupying much of the ground in the opener and

drier woods.

Coniferous Woods.—The dominant tree is the Scots

pine (Pinus sylvestris, Linn.). The most extensive develop-

ment of the pine is to be found in the south-west of the

parish, in the district of Fortisset, Dykehead, and Hart-

wood, and on the estate of Murdostoun ; but such woods

are to be found all over the district. Some of the planta-

tions are old and have undergone, and are undergoing,

decay, while others have but recently been planted. In
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the region of Hirst 1 Hill there are the remains of such old

woods, many of the trees still standing but decayed, while

alongside there is a young plantation, many of the trees

but recently planted. Plantations of healthy young conifers

are found also on the north and south sides of Forrestburn

Reservoir, around Fortisset, and in certain parts of the

Murdostoun estate ; on a heather moor west of Hartwood
young conifers and birches have been planted a year or two
ago. In the " Statistical Account of Lanarkshire " (1841),

the following is recorded of the parish :

' : Formerly Scotch

fir was planted to the exclusion of all other trees, but now
spruce and larch are preferred, both of which thrive remark-

ably well." Spruce and larch are found intermingled with

the pines both in the older and the younger plantations,

but the pine is dominant.

The examination of a small wood of Pinus sylvestris (in

December 1911) in the north-east of the parish revealed the

fact that the trees were of from thirty to forty years' growth.

Measurements taken from the surface of the covering of

needles to the harder layers, gave depths of from 12 to

18 inches, the layers being composed of humus and peat

—peat being present at the surface in the opener parts of

the wood. Birches and willows are scattered throughout

the pines. Owing to the density of shade the flora is

extremely limited, the only plants found being in the

opener spaces and in the clearings of the wood, the follow-

ing being the chief :

—

PotentiUa Tormentitta,Scop. : Galiv/m

saxatUe, Linn.: Scabiosa Stbccisa, Linn.: Cnicus palustris,

WilldL (in wet places) : Vacciniv/m Myrtittiis, linn. ; Cal-

lunu vulgaris, Hull (in isolated patches) ; Rumex Acetosa,

Linn. : Juncus, spp. (in wet places): Antkoxanthum odora-

tu m ,Linn. (in patches
)

; Agrosfis vvZga ris, With, (in patches);

Deschampsia flexuosa, Trim (in patches); D. caespitosa,

Beauv. (in wet places): Athyrium FUix-foemina, Roth;

Lastrea FUix-mas, Presl : Lastrea dilatata, Presl.

The effect of shade—which is determined generally by

the age of the trees and their distance apart—may be

shown from another wood on the South Calder Water.

1 Hirst= "a thick wood." Close at hand are two farms called

" Blairrnains " and " South Blair/' respectively. Blair = " a part

cleared of trees.'
-
'
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This wood is on rising ground. A few spruce and larch

are mixed with the dominant Scots pine. On the outskirts

of the wood are deciduous trees—beech, oak, birch, rowan,

elm, and sycamore, seedlings of the rowan being common.

Where the shade is dense and the covering of needles thick,

plants are absent. In the opener spaces, however, most of

the above are found along with Oxalis Acetosella, Linn.

;

Lonicera Periclymenum, Linn. ; Veronica Chamaedrys,

Linn. ; and Ranunculus repens, Linn., towards the outside

of the wood. In a wood farther to the west, where birch

and rowan are numerous, the rasp (Rubus iclaeus, Linn.) is

abundant.

A study of the coniferous woods reveals the following

characteristics of this formation and association :

—

1. The dense shade affects both the trees and the

undergrowth. The lower branches of the trees themselves

decay, leaving bare stems with a dense crown. The under-

growth is either absent or very sparse, the plants present

being mainly the two Xerophytes, Deschampsia flexuosa,

Trin. ; and Vaccinium Myrtillus, Linn.

2. The covering of decayed and decaying needles also

prevents the development of undergrowth.

3. Calluna, when present, is found only in the opener

and drier parts of the woods.

4. Deschampsia caespitosa, Beauv., Cnicus palustris,

Willd., and Juncus, spp., are characteristic of the wetter

parts.

5. AtJtyrium and Lastrea form patches, occasionally of

some extent, in the less dense parts of the woods.

6. Seedlings of birch, rowan, and willow frequently

occur.

7. Many of the plants are invaders from the surrounding

heaths or pastures.

The parish is by no means rich in woodland flora ; in

fact there can hardly be said to be any true woodland

plants as such, except perhaps in the woods on the banks

of the streams. The following, in addition to those already

mentioned, are found :

—

Anemone nemorosa, Linn. ; Viola

Riviniana, Reichb. ; Stellaria Holostea, Linn. ; Hypericum
pulchrum, Linn. ; Vicia sepium, Linn. ; V. sylvatica, Linn,

(recorded by Dr. Grossart for Fairybank district) ; Spiraea



.1912—13.] BOTANICAL SOCIETY OF EDINBURGH 111

Ulmaria, Linn.: Rubus fructicosus, Linn, (very poorly

represented in the parish): Gev/m wbanum, Linn.: G.

rivals, Linn.: Fragaria '•'-'''.Linn.: Rosa, spp.; Chrysos-

plenium oppositifolium, Linn.: EpUobium montanum,
Linn.: Hedera Helix, Linn.: Cnicus heterophyUus, WiUd.
(recorded by Dr. Grossart for Fortisset district : also found

in the east of parish): Primula vulgaris, Huds. ; Stachys

sylvatica, Linn.: Mercurialis perennis, Linn, (forming

communities in woods on South Calder Water): Urtica

dioica, Linn.: Listera ovata, Br. (recorded by Dr. Grossart

for Murdostoun woods) : Epipactis latifolia, Sw. (recorded

by Dr. Grossart for Murdostoun woods ; also found in wood
just outside eastern boundary i.

Grassland.

This may be divided into three sections, all of which

are represented in the parish :

—

1. Natural Pasture,—Grasses are dominant, the soil is

well drained, and there is an absence of peat. Under this

heading is included the vegetation of the dolerite sills.

2. Artificial Pasture and Meadowland.—The soil has

undergone tillage and is rich in plant food.

3. Grass Heaths.—Grasses are dominant but the flora is

that of the moorland.

1. Natural Pasture.—There are fair stretches of this

vegetation, but it often passes into grass heath, and peat

bog. It is. however, easily distinguished from these at

a distance by its greener covering and compact turf.

There is much difference in the grasses composing the

various associations, the chief, however, are :
¥ ~

ovina, Linn.; Anihoxanthum odoratum, Linn.; Ar/rust**

vulgaris, With.: P>«i pratensis, Linn.

The flora is varied, the following plants occurring:

—

Ranunculus acris, Linn.: B. repens, Linn.: Viola

sylvatica, Fries: V. tricolor, Linn.: Polygala vulgaris,

Linn.; Linum catharticum, Linn.: Trifoliwm prat

Linn.: T. re^ms. Linn.: L<>+u* corniculatus, Linn.: 1'

tUla TormentiUa, Scop.: AlchemiUa vulgaris, Linn.:

Galium saxatUe, linn. ; G. verum, Linn. ; ScabiosaSvA

Linn.; Gnaphalium sylvaticum, Linn.: Carlina vulgaris,

Linn. : C>- a t< i u rea n igra . Linn. : J. ch Met i MiUefol i u m .
Linn.

:
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A. Ptarmica, Linn. ; Hieracium Pilosella, Linn. ; Cam-
panula rotundifolia, Linn. ; Veronica officinalis, Linn.

;

Euphrasia officinalis, Linn. ; Tliymus Serpyllum, Linn.

;

Plantago lanceolata, Linn. ; Rumex Acetosa, Linn. ; R.

Acetosella, Linn. ; Urtica dioica, Linn. ; Orchis maculata,

Linn. ; Habenaria viridis, Br. ; H. bifolia, Br. ; Briza

media, Linn. ; Pteris aquilina, Linn. ; Oiihioglossum vul-

gatum, Linn. ; Botrychium Lunaria, Sw.

Vegetation of Dolerite Sills.—As mentioned under

Geology, a characteristic feature of the district is the

number of transgressive sills of quartz-dolerite, the ridges

ranging in height from 700 to over 900 feet. The rounded

tops of these sills are clothed with grass which is usually

shorter and greener than that of the adjoining region—for

instance, in places, damp reedy grassland gives way to a

dwarf grass covering with drier conditions, having the

following plants—the list being made from one such case

in the neighbourhood of Harthill :

—

Potentilla Tormentilla,

Scop. ; Galium saxatile, Linn. ; G. verum, Linn. ; Scabiosa

Succisa, Linn. ; Campamda rotundifolia, Linn. ; Thymus
Serpyllum, Linn. ; with Vaccinium Myrtillus, Linn., and

Calluna vulgaris, Hull, on dry mounds.

The following is a list from the dolerite knoll on the

north side of the Lilly Loch. The plants are similar to

those given for the basaltic hills of the Edinburgh district,

and the hills of the Carboniferous area of Fife and Kinross

:

1

—Trifolium repens, Linn. ; T. pratense, Linn. ; Lathyrus

pratensis, Linn. ; Potentilla Tormentilla, Scop. ; Galium
verum, Linn. ; G. saxatile, Linn. ; Scabiosa Succisa, Linn.

;

Achillea Millefolium, Linn.; A. Ptarmica, Linn.; Cam-
panula rotundifolia, Linn. ; Rumex Acetosa, Linn.

;

R. Acetosella, Linn. ; Festuca ovina, Linn. ; Agrostis, spp.

;

Poa pratensis, Linn. ; Anthoxanthum odoratum, Linn.

;

with Ulex Europaeus, Linn., Vaccinium Myrtillus, Linn.,

Calluna vulgaris, Hull, and Erica cinerea, Linn., in

occasional small patches ; and Polygala vulgaris, Linn.,

Cnicus lanceolatus, Willd., Centaurea nigra, Linn.,

Euphrasia officinalis, Linn., Plantago lanceolata, Linn.,

and Hieracium, spp., at the foot of the escarpment.

1 " Botanical Survey of Scotland—Edinburgh District"; "Botanical
Survey of Scotland— Forfar and Fife."
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Most of the above plants are also found on the steep

southern escarpment of Hirst Hill, along with the following

:

—Draba verna, E. Meyer ; Helianthemum vulgare, Gaertn.

;

Geranium Robertianum, Linn. ; Cytisus scoparius, Link

;

Prunus Padus, Linn.; P. spinosa, Linn.; Rosa canina,

Linn. ; Epilobium angustifolium, Linn. ; Heelera Helix,

Linn.; Lonicera Periclymenum,~Lmn.; Vaccinium Vitis-

Idaea, Linn. ; Teucrium Scorodonia, Linn. ; Betida alba,

Linn. ; Corylus Avellana, Linn.

Somewhat similar lists to those above were got from

Duntillan Hill, and the high ridge near the farm of Wester

Braco. On the dolerite of the latter (700 to 800 feet), with

a south-western aspect, there is a conspicuous development

of whin (Ulex) and bracken (Pteris aquilina, Linn.).

Where the whin and bracken are in extensive patches there

is an absence of other plants, but in the intervening spaces

there is a covering of grass and other vegetation, the

dominant plant being Teucrium Scorodonia, which clothes

the rock in somewhat mat-like formations. The hawthorn

(Crataegus Oxyacantha, Linn.) is present, scattered over

the face of the rock.

Pteris aquilina, Linn., is found in some abundance on

many of the southern slopes of these dolerite bosses. It

is also present on some of the northern slopes—for example,

on the ridges of the northern border of the parish to the

west of Forrestfield.

2. Artificial Pasture and Meadowland. — This

pasture is the grazing land for cattle in the cultivated areas.

The grasses are of a more luxuriant growth, due to a

greater richness of soil resulting from manuring, and there

is greater variety :

—

AnthoxantJium odoratum, Linn.

;

Phleum pratense, Linn. ; Alopecurus pratensis, Linn.

;

Agrostis, spp. ; Holcus lanatus, Linn. ; Cynosurus cristatus,

Linn. ; Dactylis glomerata, Linn. ; Festuca ovina, Linn.

;

F. pratensis, Huds. ; Lolium perenne, Linn. ; Poa
pratensis, Linn. ; P. trivialis, Linn.

Many of the plants of the natural pasture are present

along with the following : Cerastium triviale, Link ; C.

glomeratum, Thuill. ; Stellaria graminea, Linn. ; S. media,

Vill. ; Vicia sepium, Linn. ; V. Cracca, Linn. ; Potentilla

Anserina, Linn. ; Spiraea Ulmaria, Linn. ; Epilobium
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parvifiorum, Schreb. ; Anthriscus sylvestris, Hoffm.

:

Galium Aparine, Linn.; G. cruciata, Scop.; Bellis

perennis, Linn.; Chrysanthemum Leucanthemum, Linn.:

Tussilago Fa/rfara, Linn.; Senecio vulgaris, Linn.: S.

Jacobaea, Linn.; Cnicus palustris, Willd. ; C. arvensis,

Hoffm.; C. lanceolatus, Willd.; Taraxacum officinale,

Weber; Myosotis arvensis, Hill: Veronica Chamaedrys,
Linn.; Rhinanthus Crista-gaUi,IAnii.; Prunella vulgaris.

Linn.; Ajuga reptans, Linn.: Plaatago major, Linn.:

Rumex crispus, Linn.; Polygonum aviculare, Linn.:

P. Persicaria, Linn. ; Equisetum arvense, Linn.

3. Grass Heaths.—There is always present a certain

amount of peat, and according to the amount of peat and
water there is variation in the heath. In his survey of

the vegetation of the Rivers Eden, Tees, Wear, and Tyne,

F. J. Lewis distinguishes between two well-marked types

of heath—
(1) Molinia Heath—having wet conditions of soil with

peat and water in abundance, the plants being mainly

sedges, grasses, and a few heather plants.

(2) Nardus strieta. Heath—where the soil is dried and

better drained, with peat less abundant, the covering being

often very thin.

Both of these types may be distinguished in the parish.

Nardus strieta, for example, occurs associated with

Calluna on the sloping, dry ground of Jersay Moor, occur-

ring in somewhat extensive patches. It is also found in

many places of the moorlands associated with Vaccinium
Myrtillus, but the grass usually associated with Vacciniv/m

is the dry, wiry Deschampsia fiexuosa which forms dense

tussocks, and is dominant on most of the heaths of the

parish. Molinia varia is characteristic of the low-lying,

flat, and badly drained parts of the moors. The following-

are the chief plants found :

—

Under dry conditions : Nardus strieta, Linn. ; Des-

champsia fiexuosa, Trin. ; Agrostis vulgaris, With.; Poten-

tilla Tormentilla, Scop.; Galium saxatile, Linn.;

Vaccinium Myrtillus, Linn. ; Calluna vulgaris, Hull

:

Erica Tetralix, Linn. ; Luzula campestris, DC.

Under wet conditions : Molinia varia, Schrank ; Des-

champsia caespitosa, Beauv. ; Lotus uliginosus, Schkuhr
;
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Potentilla palustris, Scop. ; Calluna vulgaris, Hull (on

drier mounds); Erica Tetralix, Linn, (in small patches);

Narthecium ossifragum, Huds. ; Juncus, spp. ; Erio-

phorum vaginatum, Linn. ; Carex, spp. ; Sphagnum, spp.

Moorland.

There are great stretches of moorland, imparting to it

that bleakness which has become proverbial of the parish.

Peat is developed more or less all over ; from the district

of Lilly Loch on the north-west—Lady Bell's Moss cover-

ing a large area—across to the south by Salsburgh to

Jersay Moor and the region beyond ; then to the east by

Fortisset and Baton to the wide expanse of Benhar Moor
which runs into Polkemmet and Fauldhouse Moors in

Linlithgowshire : and on the north-east there is peat.

The grass heaths which should come under this heading

also have already been dealt with.

Calluna, is not found in very great abundance on the

moors. It is occasionally found in somewhat extensive

patches on the grass heaths, as on Jersay Moor. To the

west of Hartwood there is some development of Calluna,

but the ground has recently been planted with conifers

and birches.

Sphagnum is found in the boggy parts, and associated

with it are found the following plants :

—

Drosera rotundi-

folia, Linn. ; Vaccinium Oxycoccus, Linn. ; Erica Tetra-

lix, Linn. ; Pinguictda vulgaris, Linn. ; Narthecium ossi-

fragum, Huds. ; Eriophorum vaginatum, Linn. ; Juncus,

spp. ; Carex, spp.

There are stretches of Eriophorum in places, e.g. in the

north-east and south-east. The peat here is very thick

and much water is present. Eriophorum vaginatum,

Linn., and E. angust {folium, Roth, are both found—the

waving of their silky heads doing much to relieve the

monotony of the bleak, brown moorland. The extent of

Eriophorum to the south-east—on Benhar Moor—may be

of late development. Inquiries have elicited the fact that,

previous to the opening up of the mineral resources of

this district, about forty years ago, there was a great de-

velopment of ling {Calluna) which, however, was killed

off by the smoke and fumes from iron-stone burning.
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It is interesting to notice how the various moorland
associations merge into one another according as the

environment changes, either as regards variation in

the amount of moisture present or in the thickness

of the peat.

The Flora of the Streams and Marshes.

Marshes and bogs occupy parts of the low-lying land,

which is subjected to lengthened periods of submergence

under water and to shorter periods of dry or less wet condi-

tions. The roots, rhizomes, and, in many cases, the lower

parts of the stems are under water, while the assimilatino-

parts are aerial. Many of the plants are such as can adapt

themselves to the varying conditions, partaking of such

characteristics as the prevailing state of the soil requires.

Reed swamps characterise such features as the reservoirs

—

one example being found at the western end of Forrestburn

Reservoir. To the north-west of Lochill Farm, near Lady
Bell's Moss, there is a somewhat extensive marsh where the

vegetation appears to be zonally arranged. When this was
visited, the ground around was so sodden, owing to heavy

rains, that the marsh could not be thoroughly investigated,

but closer study will yet be made. The various streams

have many of the characteristic water plants.

The following are among the plants found in the streams

and marshes :

—

Ranunculus Flam inula, Linn.; R. hederaceus, Linn.;

Caltha palustris, Linn.; Nv/pha/r Inteum, Sibth. et Sm.

;

Gardamine pratensis, Linn.; Lychnis Flos-cuculi, Linn.

;

Stellaria idiginosa, Murr. ; Montia fontana, Linn.; Poten-

tilla palustris,&Q,oY>.; Parnassia •palustris,Linn.; Callitriche

verna, Linn.; ft autumncdis, Linn.; Epilobium palustre,

Linn.; Galium uliginosum, Linn.; Valeriana officinalis,

Linn.; Senecio aquaticus, Hill; Lysimacltia thyrsifiora,

Linn.; Menyanthes trifoliata, Linn.; Myosotis palustris,

Hill; Veronica scutellata, Linn.: V. Ann (/all is, Linn.;

V. Beccabunga, Linn. ; Pedicularis sylvatica, Linn.
;

P. palustris, Linn.; Pinguicula vidgaris, Linn.; Mentha

aquatica, Linn.; Orchis maculata, Linn.; 0. la tifolia,

Linn.; Iris Pseudacorus, Linn.; Juncus, spp. ; Spa/r-

ganium ramosum, Curt.; #. simplex, Huds. ; Leirvna

TRANS. BOT. SOC. EDIN. VOL. XXVI. 9
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minor, Linn. ; Potamogeton natans, Linn. ; Carex, spp.

;

Equiseteum palustre, Linn.; E. limosum, Linn.

This survey of the vegetation of the parish is by no

means exhaustive. Doubtless it is also imperfect and

faulty owing to its being the work of one working alone.

It is given as a first study of the vegetation on modern

lines. Much remains to be accomplished in the study of

distribution and the relationship existing between domi-

nant, sub-dominant, and associated species.
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/ Two New Himalayan Primulas from the Chumbi

Valley. By W. W. Smith, M.A.

Primula chumbiensis, W. W. Sm. Sp. nov.

Species valde altinis Primulae reticulatae, Wall. ; forsan

subspecies orta in valle tibetica Chumbi, multo minus humi-

diore quam provincia sikkimensis ; interim pro specie

propria melius habetur ; foliis multo minoribus, coriaceis,

bracteis subulatis, ditfert.

Planta 15-25 cm. alta, glabra, ut videtur lutaria, radici-

bus fibrosis crassis multis praedita. Folia petiolata ; lamina

1-4 cm. longa (plerumque circ. 2*5 cm.), 1-2 cm. lata, ovato-
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oblonga vel oblonga, basi rotundata vel cuneata vel corda-

tula, apice rotundata vel obtusissima, coriacea, serratula,

margine paulo revoluta, rugosa, glabra, efarinosa, nervis

reticulatis supra subobscuris
;

petiolus 2-4 cm. longus,

laminam superans, membranaceo-alatus. Scapus elongatus,

folia multo superans, 15-25 cm. longus, umbellam pauci-

floram (plerumque 3-4-floram) gerens ; bracteae ± 1 cm.

longae, lineari-subulatae, parce farinosae
;
pedicelli 1-3 cm.

longi, in fructu ad 8 cm. elongati
;
flores ± nutantes. Calyx

7-8 mm. longus, tubulosus 5-costatus, vix ad medium fissus,

farinosus ; lobi anguste triangulari-lanceolati, acuminati,

plerumque erecti. Corolla lutea ; tubus 1'5-1*8 cm. longus.

calycem longe superans, superne ampliatus, exannulatus
;

lobi suberecti ovati vix emarginati. Capsula cylindrica,

calycem aequans vel paulo brevior.

Eastern Himalaya.—At Chumegati, in the Chumbi Valley,

at an elevation of 15,000 feet, No. 317 Rohmoo in Herb.

Edin. ; at Kalaeree in the Chumbi Valley at an elevation

of 16,000 feet, No. 407 Rohmoo in Herb. Edin.

This species is undoubtedly closely allied to Primula

reticulata, Wall., but differs markedly in the leaves.

These are small and coriaceous. The plant grows probably

in muddy places, and is exposed to less continuously wet

conditions during the flowering season than its ally in

Sikkim ; at times, no doubt, its habitat is almost dry.

Primula obliqua, W. W. Sm. Sp. nov.

Species Primulae Stuart ii, Wall., valde affinis ; umbella

paucifiora, calycis lobis obtusis, corolla obliqua fere alba,

petalis emarginatis, distinguitur ; a P. sikkimensi, Hook, f.,

habitu et corollae forma facile separatur. Haec species

sikkimensis cum P. Stuart ii ex Himalaya occidentali et

centrali diu confusa est.

Planta robusta glabra 30-45 cm. alta, habitu Primulai

Stiiartii, basi squamis subfoliaceis membranaceis, in vivo

carnosulis, 2-6 cm. longis, arete obtecta. Folia petiolata
;

lamina 10-12 cm. longa, 2-3 cm. lata, anguste lanceolata,

obtusa vel subacuta, subcoriacea, argute serrata vel serrato-

crenulata, subtus pallido-farinosa, in petiolum laminam

aequantem vel minorem, alatum, basi membranaceo-vagin-

antem, attenuata. Scapus elongatus, ad 45 cm. longus,
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umbellam paucifloram (saepius 4-5-) gerens, ± farinosus

;

bracteae ± 6, circ. 1 cm. longae, subulatae, ± farinosae

;

pedicelli 1-2 cm. longi ; flores subcernui. Calyx farinosus

5-costatus, ± 1 cm. longus, tubuloso-campanulatus, ad

medium vel ultra fissus ; lobi oblongi, apice obtusi vel

rotundati, erecti. Corolla pallido-flava, fere alba, saepe

obliqua et paululo irregularis ; tubus fere 2 cm. longus,

abrupte ampliatus ; limbus circ. 2'5 cm. diametro ; lobi

rotundati emarginati. Capsula calycem superans cylindrica.

Eastern Himalaya.—In the neighbourhood of Changu,

elevation 12,000 feet, Nos. 3269, 3580, 4546, Smith in

Herb. Calc. et Herb. Edin. ; at Gnatong, No. 4364, Kings
Coll. ; Singalela Range, 12,300 feet, No. 5243, Watt ; at

Mon Lepcha, Jongri, 14,000 feet, No. 5604, Watt ; also at

Megu. Tari, and other Sikkim localities at an eleva-

tion 12,000-13,000 feet, without definite number, native

collectors

This species is, no doubt, the East Himalayan represen-

tative of Primula Stuart ii, but the points of difference are

too many to allow of its being considered conspecific. The

flowers are usually few in number, of a very pale yellow,

almost white, and frequently with a somewhat zygomorphic

corolla. Sir George Watt on sheet No. 5243 describes his

flowers as " very large pale fleshy pink, very thick velvety

in texture, and very delicately perfumed." It is evidently

not the sulphur-yellow P. Stuartii. In the Chola Range

in 1910 I found it closely associated with and growing

freely among the Rhododendrons at 12,000 feet. It ranges

above P. sikkimensis, Hook, f., and P. reticulata, Wall.,

but below P. obtusifolia, Royle, in that area.

A Contribution to the Flora of Arran.

By William G. Travis.

This paper is the outcome of short holiday visits to the

Isle of Arran, in August 1904 and July 1910. On the

occasion of my second visit, my attention was largely

devoted to the cryptogams, and the mosses and hepatics

of my collecting enumerated hereinafter were then

gathered.
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In addition to the results of my own field-work. I have

had the opportunity of examining some rich gatherings

of cryptogamic plants made by Mr. Win. West, F.L.S., in

Arran, in August 1910. This material, on examination,

has yielded a considerable number of interesting species

additional to those noted by me ; and Mr. West has kindly

permitted me to include particulars of them in this paper.

The phaenogamous plants of the island are tolerably

well known, and. accordingly, I propose to limit my notes

principally to the more critical species of flowering-plants

observed, but shall also mention a few plants which seem

to be of local occurrence in the island.

As the Hepaticae have been listed by Mr. Symers M.

Macvicar.1 I need only mention some of the less common
species observed, and a few which appear to be hitherto

unrecorded for the island. So far as the mosses are con-

cerned, I do not propose to mention all the species observed,

but shall confine my list mainly to such species as are not

given for v.c. 100 (Clyde Isles) in the •'Census Cata-

logue " of the Moss Exchange Club. An asterisk denotes

species or varieties not given for v.c. 100 in the " Census

Catalogue." or in Mr. Macvicar's " List."

My sincere thanks are tendered to the following botanists,

namelv Charles Bailey. M.Sc. F.L.S. : Arthur Bennett.

A.L.sf: E. Drabble, D.Sc. : G. C. Druce, M.A.. F.L.S. ; Rev.

E. S. Marshall, F.L.S. : and Rev. W. Movie Rogers, F.L.S..

for help with the flowering plants : and in connection with

the bryophyta. lam much indebted to Mr. Wm. West. F.L.S..

for placing his gatherings at my disposal, and to Mr. J. A.

Wheldon, F.L.S., for his aid in determining the Sphagna,

and checking my identifications in some doubtful cases.

Ranunculus acris, Linn., var. Natharstii (BerlA "V\ hat

is probably this plant occurs at the top of a steep gully,

immediately below Cir Vhor, on the saddle between Glen

Rosa and Glen Sannox. The plants I gathered were 6 to 7

inches high, with conspicuously large flowers. The fruit

in my specimens is rather immature, but even in that state

the carpels have a strongly hooked beak. Mr. Druce thinks

the determination is probably correct. My specimens agree

1 " List of Arran Hepaticae," Glasgow Naturalist, vol. ii., Feb. 1910.
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veiy well with plants gathered by Messrs. Wheldon and
Wilson at the head of Glen Eunach, E. Inverness, v.c. 96,

altitude 2600 ft., July 1909 (see " Rept. Bot. Ex. Club"
1909, p. 435).

Viola obtusifolia, Jord. A garden weed at Brodick.

Viola Curtisii, Forst., var. Pesneaui (Lloyd). On the

sand-dunes at Blackwater Foot. Specimens named by
Dr. Drabble.

Cerastium tetrandrum, Curt. Sand-dunes, Blackwater

Foot.

Sagina subulata, Presl. By the roadside, above Brown
Head.

Spergula sativa, Boenn. On a bank by the roadside,

above Brodick, on the way to Birks Glen.

Moid fa law [irosperma, Cham. Corrygills shore and

other places.

Malva moschata, Linn. On the sandy shore, near the

hotel at Kildonan, 1904; not seen in 1910.

Malva sylvestris, Linn. On the shore at Kildonan.

Rubus Sprengelii, Weihe. By the shore, at the mouth

of the Glen Rosa burn.

Conium macidatum, Linn. About the ruins of Kil-

donan Castle.

Smyrnium Olusatrum, Linn. Occurs with Conium
macidatum at Kildonan.

Achillea, Millefolium, Linn., var. villosa, Hartm. Dunes

at Blackwater Foot.

Lycopsis arvensis, Linn. Sandy fields near the shore,

Blackwater Foot.

Lithospermnm arvense, Linn. On the shore at Kildonan,

August 1904.

Euphrasia borealis, Wetts. Corrygills. E. curia, Wetts.

A small form of the type occurs in shallow hollows on

sandstone rocks on the shore at Tormore. In the same

habitat occurs a plant which Rev. E. S Marshall refers to

E. brevipila x curta. Euphrasia gracilis, Fr. Glen Rosa
;

and also in heathy ground by the roadside between Brodick

and Lamlash, near the former place. Euphrasia brevipila,

Burnat et Gremli. Marshy shore, Corrygills. " I have

seen it in plenty near Loch Ranza," Rev. E. S. Marshall,

"Rept. Bot. Ex. Club" 1910, p. 581. A small, very
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glandular state occurs on the sandhills at Blackwater

Foot.

Rhinanthus stenophyllus, Schur. Corrygills, teste G. C.

Druce and Rev. E. S. Marshall, see " Rept. Bot. Ex. Club
"

1910, p. 581.

Mentha alopecuroides, Hull. A few plants near the

hotel at Kildonan.

Polygonum aviculare, Linn., var. vvlgatum, Syme. A
weed in garden ground at Brodick.

Garex distans, Linn. Corrygills shore. Ca/rex helodes,

Link (C. laevigata, Sm.). Marshy ground, Corrygills.

Garex Oederi, Retz., var. oedocarpa, Anderss. Corrygills

shore.

Agrostis alba, Linn. Specimens from the sandj^ shore

at Kildonan were referred by Dr. E. Hackel to A, alba, var.

condensata, Hackel, med. var. coarctata, auct. plur. (see

"Rept Bot. Ex. Club" 1910, p. 604).

Koeleria gracilis, Pers., var. britanii ica, Domin. Druma-
doon Point, teste Rev. E. S. Marshall. Associated with this

was a small form of Dactylis glomerata, Linn., which was
said by Dr. Hackel to be only a starved state (f. macra).

Musci.

Sphagnum papillosum, Lindb., var. aormale. W. Corry-

gills ; Birks Glen. * S. teres, Angstr.. var. imbricatum, W.

Corrygills. * S. subnitens, R. et W., and * S. parvifolium,

W. Conygills. S. recurvum (P. B.), var. mucronatum,

W. Birks Glen. * S. jvmbriatum, Wils. Birks Glen.

* Tetraphis pellucida, Hedw. Very common.
* Sivartzia montana, Lindb., c. frt. Near Corrie.

* Dicranella heteromatta, Schp., c. frt. Near Corrie,

West.

Blindia acuta, B. et S., var. * trichodes, Braithw., c. frt.

Sandstone rocks on the shore at Corrygills.

* Dicranoiveisia cirrata, Lindb., c. frt. Corrie, West.

CampylopusfragHis, B. et S. Corrie, West. G. atrovirens,

De Not. Sannox and Goat Fell, West; marshy shore,

Corrygills.

* Dicranum Bonjeani, De Not. Corrygills. D. sco-

parium, Hedw., var. * orthophylluni, Brid. Sandhills,

Blackwater Foot; sandy shore, Brodick.
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* Fissidens viridulus, Wahl. On clayey earth among
shady rocks in a limestone quarry, Corrie.

Grimmia apocarpa, Hedw., c. frt. G. maritima, Turn.

Sandstone rocks, Corrygills ; on a stone on the sandhills,

Blackwater Foot. G. pulvinata, Sm., c. frt. Common on
the shore rocks. * G. Hartmani, Schp. On rocks in Glen
Monamore, West. It was associated with Heterocladium
lieteropterum, Scapania nemorosa, and Fissidens adian-
toides. * G. trichophylla, Grev. On boulders, Dippen.

Rhacomitrium heterosticJium, Brid., var. * gracilescens,

B. et S. Granite boulders, Glen Rosa ; near Brodick, West.

Tortula muralis, Hedw., var. * rupestris, Schultz, c. frt.

On limestone rocks in a quarry at Corrie. * T. intermedia,

Berk. On boulders, Bennan Head.
* Barbula rigidida, Mitt., c. fri'. Corrie.

* Weisia viridula, Hedw., c. frt. On clayey earth in a
limestone quarry at Corrie; associated with Fissidens

taxifolius and F. viridulus. W. curvirostris, C. M., var.

* commutata, Dixon. Vertical shady rocks, Corrie, West.
* W. verticillata, Brid. Near Brodick and Corrie, West;
shady sandstone rocks, King's Caves ; limestone quarry,

Corrie.

Trichostomum crispulum, Bruch., var. * datum, Schp.

Corrie, West ; sandstone rocks, Corrygills shore.

* Trichostomum mutabile, Bruch., var. Uttorale, Dixon.
Glen Shirag ; sandstone rocks, Tormore.

Zygodon viridissimus, R. Brown. On sycamores, Lam-
lash, West. * Z. conoideus, Hook, et Tayl. On alders,

Lamlash, West. It was associated with Hypnum resupi-

natum, Metzgeria furcata, etc.

Orthotriclium rupestre, Schleich., c. frt. Rocks at

Bennan Head. 0. anomalum, Hedw., var * saxatile,

Milde, c. frt. On limestone rocks in a quarry at Corrie.

* 0. Lyellii, Hook, et Tajd. On the bark of trees, near
Lamlash, West. * 0. stramineum, Hornsch., c. frt. On the

bark of trees, Brodick.

* Funaria ericetorum, Dixon, c. frt. Corrygills shore.

* Bartramia ithyphylla, Brid., c. frt. Corrie, West.
* Neckera complanata, Hiibn. Corrie, West.

Pterogonium gracile, Swartz. On rocks and boulders,

Bennan Head.
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Brachythecium albicans, B. et S. Sandy shore, Brodick
;

sandhills, Blackwater Foot. * B. salebrosum, B. et S., c. frt.

Shady rocks, Corrie, West. * B. plv/mosum, B. et S., c. frt.

On stones in stream, Birks Glen.

Eurhynchium Teesdalei, Schp. Shady rocks, King's

Caves.

Hypnum stellatum, Schreb., c. frt. Marshy ground,

Corrygills shore. It occurred along with H. 'polyga/mv/m

and H. revolvens. H. cwpressiforme, Linn., var. resv/pi-

natum, Schp. Very common on the bark of trees.—var.

*filiforme, Brid. On bark, Corrie, West.—var. * ericetorum,

B. et S. Glen Rosa and at Blackwater Foot ; doubtless

common all over the island.— var. * tectorum, Brid. Sand-

hills, Blackwater Foot ; sandy shore, Invercloy. H. scorpi-

oides, Linn. Marshy ground on the shore between King's

Caves and Tormore. H. sarmentosv/m,, Wahl. Marshy

ground, Corrygills shore.

* Hylocomium brevirostre, B. et S. On tree trunks,

Brodick ; Corrie, West.

Hepaticae.

* Aneura major (Lindb.), K. Muller. Near Brodick, West

;

marshy ground, Corrygills shore.

* Fossombronia, sp. A Fossombronia occurred, along with

Scapomia i/rrigua, on wet soil on the shore, a few hundred

yards east of Brodick Pier, but unfortunately it was not in

satisfactory fruiting condition to enable it to be positively

named. No Fossombronias are recorded for Arran in

Macvicar's list.

Gymnomitrium concinnatum (Lightf.), Corda. On rocks

in the saddle between Glen Rosa and Glen Sannox. G.

crenulatum, Gottsche. On granite boulders, Glen Rosa.

Aplozia crenulata (Sm.), Dum. In several places near

Corrie, West.
* Lophozia excisa (Dicks.), Dum. Under herbage on the

shady side of sand-dunes, Blackwater Foot.

Plagiochila punctata, Tayl. Corrie, West.

Cephalozia Francisci (Hook.), Dum. Banks of the Glen

Shirag burn, near the bridge on the way to Glen Rosa.

* Cephaloziclla bifida, Schtin., c. frt. Sand-dunes, Black-

water Foot. Associated with Lophozia excisa.
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Adelanthus decipiens (Hook.). Mitt. Corrygills.

Scapania irrigua (Nees), Dum. Marshy ground. Corry-

gills shore.

Madotheca laevigata (Schrad.), Dum. Corrie, West.

Microlejeunea ulicina (Tayl.), Evans. On the bark of

birch trees, Sannox ; also Birks Glen.

Ma/rchesinia Mackaii (Hook.), Gray. Corrie, West.

Frullania fragilifolia, Tayl. On pitchstone rocks, on
the shore at Tormore.

It will supplement in some respects the foregoing list if

I conclude my paper with some notes briefly describing the

phytogeography of the Corrygills shore and the sandhills

at Blackwater Foot, places to which particular attention

was devoted, and which consequently figure prominently

in the foregoing list.

I may add that my attention has been mainly directed

to the littoral flora, which, in fact, offers more of interest

to the botanist than that of the mountains, for the lofty

granite massif in the north of the island, though attaining

an elevation of 2866 ft. in Goat Fell, has, as is generally

well known, a montane flora which is poor compared with

that of most Scotch mountains.

The Corrygills shore forms part of what is known geologi-

cally as the 25-ft. raised beach. This raised beach can be

traced at various points on the coast of Arran, and can be well

seen between Brodick and Corrygills Point. The raised

beach here forms a narrow shelf or platform, often not more
than 100 to 200 yards wide, the result of the marine erosion

of sandstones and conglomerates of Triassic age. These sedi-

mentary rocks are frequently traversed by dykes of igneous

rocks, such as basalt, dolerite, pitchstone, etc. In a paper

of this character justice cannot be done to the botanical

interest of this ground ; but the varied nature of the plant

associations, and the occurrence in close association of

plants of very diverse types of distribution, may be best

illustrated by giving the following selection from a list of

plants noted by me in a short walk along the Corrygills

shore :
— Cochlearia officinalis, Linn. ; Sagina nodosa,

Fenzl ; Spiraea Ulmaria, Linn. ; Geum rivale, Linn.

;

Comarum palustre, Linn. ; Parnassia palustris, Linn.

;
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Sedv/m anglicum, Huds.: Drosera rotund i folia, Linn.;

Lythrum Salicaria, Linn.; Apium graveolens, Linn.;

Oenanthe crocata, Linn. ; Eupatoriam cannahin a.m. Linn.

;

Aster Tripcliwm, Linn.; Orepis paludosa, Moench

;

Armaria maritima, Willd. ; Anagallis tenetta, Murr.;

Eryihraea littoralis, Fries; Menyanth.es trifoliaia, Linn.

;

Pedicular''* palustris. Linn.; Pinguicula vulgaris, Linn.;

P. lusitanica.'Linn.: Myrica Gale.lAnn.: Orchis maculata,

Linn.: Habenaria vireseens, Druce; Iris Pseudacorus,

Linn. : Nariheciv. m ossifragv/m, Huds. ; Sdrpuspaudflorus,
Lightf

.
; S. caespitosus, Linn.; Schoenus nigricans, Linn.;

Garex helodes, Link: C. Oederi. Retz. : SdagineUa selagin-

oides, Link: Blindia acuta. B. et S. ; Campylopus atro-

• <. De Not : Dicranv/m Bonjeaui. De Not. : Grimmia
maritima, Turn.; G. puZvincUa, Smith: TricJtustumum.

vrispulv/m, Bruch ; Ulota phyUcmiha, Brid.; Fwnaria
ericetorum, D'mon: Bryv/m atropv/rpureum, Web. et Mohr;
Hypnum sarmentusum. Wahl. : Adelanthus decipiens

(Hook.), Mitt. : Scapania Irrigua (Nees), Dum.
Some light will be thrown on the llorula of this shore by

a brief sketch of the principal types of plant habitat, and

corresponding plant-associations, which may be met with

in many places by crossing the raised-beach platform from

the tidal rocks at its seaward edge to the old sea-cliffs at

its inner margin. Immediately above the tidal zone are

outcropping rocks which support only a scanty vegetation

(mainly cryptogams ). but one which is of considerable

interest ecologically. 1

These rocks and the sandy or muddy ground about

them constitute a narrow belt to which the maritime species

are largelv restricted. Where the ground is muddv and

subject to tidal influence, it approximates closely to salt-

marsh, and yields the halophytes and other maritime species

mentioned. At other points, the soil is a wet. muddy

1 The vegetation of the barer rocks La practically restricted to lichens,

prominent among which are the following species :

—

Physcia aquila,

NyL ; P. purietina, De Not. ; Lecanora parella, Ach. ; L. aira, Ach.
;

aria mourn, Whlnb. ; Lichina amfinis, Ag. ; etc. In the colon-

isation of these maritime rocks, the lichens are closely followed by
several brvophytes, e.g., the mosses, GrimmiaptUvinata, Sm. : G. apocarpa,

Hedw. : G. maritima, Turn. : Ulota phyUantha. Brid. ; and the hepatics,

Metzgeria furcata (Linn.), Dam., and Frullania Tamarisei (Linn.), Dum.
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sand, and among the plants here to be met with are :

—

Sagina maritima, Don ; 8. nodosa, Fenzl ; Samolus
Valerandi, Linn. ; Erythraea littoralis, Fries ; Scirpus

pauciflorus, Lightf
.

; Blysmus rufus, Link ; Carex glauca,

Scop. ; G. extensa, Good. ; G. Oederi, Retz. ; Funaria
ericetorum, Dixon ; Bryum atropurpureum, Web. et Mohr,
etc. This zone merges into a marshy tract formed by
copious drainage from the higher ground; and here all

maritime influence seems to be neutralised. The plant-

associations of this boggy ground are very variable in

character within areas of quite limited size. They com-
prise in the main fresh-water marsh and Sphagnum bog,

with, in places, a development of Scirpus-Eriophorum bog,

with Potentilla Tormentilla, Scop. ; Drosera rotundifolia,

Linn., Galluna vulgaris, Hull (sparingly) ; Erica Tetralix,

Linn.; Myrica Gale, Linn.; Narthecium ossifragum,

Huds. ; Scirpus caespitosus, Linn. ; Eriophorum vaginatum,
Linn. ; etc. Finally, at the inner margin of the raised

beach we reach old sea-cliffs, with shaded, dripping rocks,

rich in ferns and mosses, and sometimes thinly clothed

with trees, principally birch, mountain ash, and oak.

On the western side of the island, at Blackwater Foot,

there is a small tract of blown-sand. The following is a

list of the characteristic and more interesting plants of the

dunes :
— Brassica monensis, Huds. ; Viola Gurtisii,

Forster ; Gerastium tetrandrum, Curt. ; Arenaria peploides,

Linn. ; Erodium cicutarium, L'Herit. ; Lotus corniculatus,

var. crassifolius, Pers. ; Prunus spinosa, Linn. ; Rubus
caesius, Linn. ; Potentilla Anserina, Linn. ; Rosa spinosis-

sima, Linn. ; Sedum anglicum, Huds. ; S. acre, Linn.

;

Eryngkim maritimum, Linn. ; Daucus Garota, Linn.

;

Galium verum, Linn. ; Filago germanica, Linn. ; F.

minima, Fr. ; Senecio sylvaticus, Linn. ; Jasione montana,
Linn. ; Galluna vulgaris, Hull ; Convolvulus Soldanella,

Linn. ; Euphrasia brevipila, Burnat et Gremli ; Thymus
Serpyllum, Linn. ; Atriplex laciniata, Linn. ; Polygonum
Roberti, Loisel. ; Rumex Acetosella, Linn. ; Garex arenaria,

Linn. ; Ammophila arenaria, Link ; Aira praecox, Linn.

;

Agropyron junceum, Beauv. ; Pteris aquilina, Linn.

;

Gatharinea undulata, Web. et Mohr; Polytrichum juni-
perinum, Willd. ; Ceratodon purpureas, Brid. ; Dicranum
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scoparium, var. orthophyllum, Brid. ; Rhacomitriumhetero-

stichum, Brid. ; Brachytheciwm albicans, B. et S.; B.purum,
Dixon ; Hypnum cnpressiforme, var. ericetorum, B. et S.

;

and var. tectorum, Brid. ; Hylocomium splendens, B. et. S.

;

Lophozia excisa (Dicks.), Dura. ; and L. ventricosa (Dicks.),

Dura.

The dunes are large and well developed, but are of the

dry type, and there is little differentiation between the

vegetation of the hollows and that of the hillocks. The
sand evidently contains but little lime, judging by the

presence in quantity of such plants as Rhacomitrium
Jteterostichum, Brid.; Pteris aquilina, Linn.; Senecio

sylvaticus, Linn. ; and Calluna, which, in my experience,

are rare on, or absent altogether from, sand-dunes where
the sand has a small lime content due to the admixture
with it of shell fragments. Calluna is developed princi-

pally towards the rear of the dune tract ; bracken, however,

is a conspicuous component of the vegetation in all parts,

except on the bare outermost dunes.

The Invasion of Vegetation into Disforested Land.
By N. Miller Johnson, B.Sc, F.L.S.

Introduction.

During the summer of 1911 the writer's attention was
drawn to the vegetation of a piece of land between Galla-

town and Thornton (Fife), evidently in a transition stage,

and some investigation was accordingly made chiefly from

the point of view of invasion. It appears on inquiry that

up till two years previously the land had supported a

fairly mature wood of Scots pine and spruce when, the

trees being cut down, the ground was allowed to lie

fallow. This land, lying adjacent to, and parallel with,

the railway which runs almost due north and south

between Dysart and Thornton, is, roughly speaking, about

one mile in length and between 100 and 150 yards

in breadth.

Rising slightly from the south end, the land is fairly
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level for about one-third of the entire distance, and then

slopes gently towards the north, culminating in a rather

low-lying portion where water tends to accumulate. The
higher parts are about 250 feet above sea-level.

Soil.

The soil of this part of Fife, resting on the coal

measures, is a loam consisting of clay from the boulder clay

and shale, and sand from the sandstone rocks, many
boulders of which are to be found in the clay. This loam,

however, is by no means uniform in its composition. In

order to make comparisons between various parts of the

habitat as regards moisture, a few samples of soil were

obtained, and the water content and the water-holding

capacity estimated, the percentages being calculated on the

dry weight in each case.

The results may be tabulated as follows :

—

Association from

which Soil was
Obtained.

Grass associa-

tion (S. end)

J. effusws and
young birch

association
I,
middle)

Juncetum coin-

munis (N. end)
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dition may be briefly outlined as follows :—At the south

end where the land comes in contact with meadow, certain

grasses such as Poa pratensis, Linn., Holcus lanatus,

Linn., Agrostis alba, Linn., and Anthoxanthum odoratum,

Linn., predominate.

Further north the dominant social species in addition

to grasses are Rubus idaeus, Linn., and Pteris aquilina,

Linn. ; subordinate associations being characterised by
Ranunculus repens, Linn. ; Lychnis diurna, Sibth.

;

Oxalis Acetosella, Linn. ; Trifolium repens, Linn. ; Spi/raea

Ulmaria, Linn. ; Sanicula europaea, Linn. ; and Cnicus

arvensis, HofFm.

This decidedly mixed vegetation gives way, nearer the

middle, to a more consistent type. Here the dominant

plants are rushes (Juncus effusus, Linn.) and seedling

birches, the latter, owing to the proximity of an older

natural self-sown birch wood on the other side of the

railway line, being present in great abundance. Subor-

dinate associations in this zone are Epiloblum angtusti-

folium, Linn.; Senecio viscosus, Linn.; Cnicus palustris,

Willd. ; Prunella vulgaris, Linn. ; Rumex Acetosa, Linn.

;

and R. Acetosella, Linn.

Epilobium angustifolium is notable as a "clearing"

plant especially on burnt patches. Indeed it is known as

" Fireweed" in America.

This zone passes into a rather different one again,

about eighty j^ards in length. Here Juncus effusus, Linn.,

and Rubus idaeus, Linn., are the dominant social species.

In some places they are associated together, but in others

the former is found with Potentilla erecta, Hampe, while

with the latter are found small societies of Veronica

officinalis, Linn. Poa pro.tensis, Linn., is here notable as

a marginal plant, subordinate associations being Rumex
Acetosella, with Anthoxanthum odoratum ; while of the

smaller societies Carex distans, Luzula campestris, Galium
saxatile, and Agrostis alba may be mentioned. From this

point onwards the land slopes gently until it becomes

quite low lying, that is, tends to become a " flush " or bog.

Juncus effusus, Linn., with J. articulatus, Linn., and

Deschampsia caespitosa, Beauv., are the dominant plants

:

the rasp is locally abundant : while subordinate associations



132 TRANSACTIONS OF THE [Sess. lxxvii.

are characterised by Anthoxanthum odoratum, Linn.

;

Agrostis alba, Linn. ; and Rumex Acetosella, Linn. Other
plants are noticeable here, viz. Cardamine pratensis, Linn.

;

Viola Riviniana, Reichb. ; Cerastium glomeratum, Thuill.

;

and Gnaphalium uliginosum, Linn. Birch seedlings also

occur.

Plant Associations.

The plant associations of this disforested land are (1)

partly remnants of woodland, and (2) partly newer
associations, the origin of which we propose to indicate.

1. Remnants of Woodland. — Viola Riviniana,

Reichb. ; Oxalis Acetosella, Linn. ; Ulex europaeus, Linn.

;

Cytisus scoparius, Link ; Rubus idaeus, Linn. ; Potentilla

erecta, Hampe ; Galium saxatile, Linn. ; Juncus ejfusus,

Linn.; Anthoxanthum odoratum, Linn.; Agrostis alba,

Linn. ; Deschampsia caespitosa, Beauv. ; Poa pratensis,

Linn. ; Pteris aquilina, Linn. ; Aspidinm Filix-mas,

Sw. ; A. spinulosum, Sw. ; with Acer Pseudo-platanus,

Linn., Rosa, sp., Crataegus monogyna, Jacq., Sambucus
nigra, Linn., Betula tomentosa, Reith et Abel, Alnus
glutinosa, Gaertn., Quercus Robur, Linn., Salix caprea,

Linn., marginal or at edges of drains.

Robert Smith (1) in discussing the vegetation of Belstane

pine wood makes the following observations regarding some
of the above species :

—

Deschampsia caespitosa,Beauv.—Edges of drains (flushes),

competing in marshy places with rushes.

Poa, Holcus, and Agrostis carpet the well-drained parts

where the soil is good.

Galium saxatile, Linn.—Associated with both heather

and grasses.

Rushes occur on the wet clay soils.

In addition to these species Anthoxanthum odoratum,

Linn., is frequent, carpeting the paths in pine woods
generally.

Among the principal sub-associations of the ground
vegetation in a pine wood on the Sidlaws, W. G. Smith (2)

mentions the following :

—

Cytisus scoparius, Link, and Ulex europaeus, Linn.

—

Occasional where shade slight.
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Rubus idaeus, Linn.—Especially with birch and rowan.

Anthoxanthum odoratum, Linn.—Strongly social, large

patches under trees.

Deschampsia caespitosa, Beauv., and Juncus, spp.

—

Flush plants, occupying wet parts.

Regarding the species classed as remnants of woodland, a

great deal must perforce be speculative, as certain species of

plants are known to occur in pine woods, and yet in other

localities may be typical invaders. The following list by
Robert Smith (1), known to consist of species " mostly of

the invading class," will serve to illustrate this :

—

*Ranunculus repent. Linn.

*8p i ra ea Ulm a r '<•
i . Linn.

Juncus conglomeratus, Linn.

Phalaris arundinacea, Linn.

*fRubus idaeus, Linn.: ±R. fruticosus, Linn.: Fragaria

vesca, Linn. ; Urtica dioica,JAnn.; *fAnthoxa,7ithv/m odor-

atum, Linn.; \Agrostis vulgaris. With.; *fDeschampsia
caespitosa, Beauv.; \Holcus mollis, Linn.; *±H. lanatus,

Linn.: *fLastrea Filix-mas, Presl; xPolyiridium commune.
Linn.

; PeUia epiphylla, Linn.

Those species known to occur both in pine woods and

as invaders are marked ±
; those found in the present

habitat *
: while invaders absent from the vegetation under

discussion are unmarked.

2. Newer Associations.—After the felling of the trees

the present habitat would, except for the original under-

growth, be denuded, and one would therefore expect that

the first phase of colonisation would be effected by those

plants possessing exceptional modes of dissemination.

It will be seen from the following list of species actually

found, that the majority possess in a high degree facilities

for distribution by the wind :

—

]. Wind Distributed. (1) Winged, margined, or awned
fruits and seeds.

—

Acer Pseudo-platanus, Linn.; Rumex
Acetosa, Linn.: Betu.la tomentosa, Reith et Abel; Alnus
glutinosa, Gaertn. : Anthoxanthum odoratum, Linn.;

Agrostis alba, Linn.; Holcus lanatus, Linn., et Mollis, Linn
;

Poa pratensis, Linn.

(2) Parachute fruits and seeds.

—

Epilobium angusti-

folium, Linn.; Gnaphalium uliginosum, Linn.; Senecio
TRANS. BOT. SOC. EDIN. VOL. XXVI. 10
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viscosus, Linn. ; Cnicus palustris, Willd. ; C. arvensis,

Hoffra. ; Salix caprea, Linn.

(3) Species in which either whole fruit head or fruit is

wind distributed.

—

Cerastium glomeratum, Thuill. ; Vero-

nica officinalis, Linn. ; V. Chamaedrys, Linn, (seeds washed

out by rain : Kerner) ; Prunella vulgaris, Linn. ; Juncus

effusus, Linn. ; J. articulatus, Linn. ; Luzula campestris,

DC. ; Carex distans, Linn.

(4) Seeds ejected by being shaken from capsule by wind.

—Lychnis diurna, Sibth. ; L. Flos-cuculi, Linn.

2. Distributed by Hooked Fruits. — Ranunculus

repens, Linn, (see also 3) ; Circaea lutetiana, Linn. ; Sani-

cula europaea, Linn.

3. Off- shoot Distributed (wandering plants).

—

Ranun-
culus repens, Linn, (above-ground runner) (see 2) ; Tri-

folium repens, Linn.; Spiraea Ulmaria, Linn, (underground

runner); Cardamine pratensis, Linn, (from roots and a bud

on lowest leaves).

Agrostis alba, Linn., Anthoxantlium odoratum, Linn.,

and Poa pratensis, Linn., also possess runners.

It may prove interesting for the sake of comparison to

mention briefly the flora of other pieces of disforested land:

—

(1) A piece of land in the same area which some five or

six years ago supported a pine wood. This land is sur-

rounded on all sides by chiefly coniferous woodland.

Altitude, 200 feet. Soil, dark brown, peaty, with much
humus. Water content, 200 per cent.

Vegetation open. Juncus effusus dominant.

Other plants.

—

Cerastium glomeratum, Thuill.; Rubus
idaeus, Linn. ; Galium saxatile, Linn. ; Senecio Jacobaea,

Linn.; Callwna vulgaris, Hull; birch seedlings; Poly-

trichum commune, Linn. ; Ceratodon purpureus, Brid.

(2) A piece of land north of Kennoway (Fife) which

some six or seven years ago supported a pine and spruce

wood. It is bounded on two sides by cultivated land, on

the north by a coniferous wood, and on the west by a

beech wood.

Altitude, 600 feet. Soil, a brown loam light. Water

content, 34 per cent.

Vegetation closed. Calluna vulgaris dominant.

Other plants.— Viola Riviniana, Reichb. ; Potentilla
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erecta, Hampe ; Vaccinium Myrtillus, Linn.; birch seed-

lings ; Polytrichum commune, Linn. ; and other mosses.

The plant associations of this disforested land evidently

come within the scope of the migratory formations of

Crampton (4), who mentions the " tendency on the part of

the plants of the more stable formations to eventually

obtain possession of areas formerly occupied by migratory

formations on the one hand, and of certain plants of the

migratory formations to invade disturbed areas of the stable

formation on the other."

Tansley (5) points out that both in the plant formation

of clays and loams and the plant formation of sandy soil,

retrogressive associations are known — consequent upon

the clearing of woodland, and represented bj7 scrub and

grassland.

Clements (3) regards invasion as including both migra-

tion and ecesis, i.e. the adjustment of a plant to its habitat,

and defines the term as follows :—
" By invasion is understood the movements of plants

from an area of a certain character into one of a different

character, and their colonisation in the latter."

Warming (6) observes that when new soil arises anywhere

it is soon invaded by plants, and points out that new soil

may be produced by various agencies, man included. The

early vegetation of new soil is open, and many species are

found to belong to the local weed-flora.

Regarding the future of this land one can only speculate.

It, however, appears probable that in the higher parts

grasses will eventually predominate and that a rough

meadow will result. On the other hand, the present

numbers of Rubus idaeus may increase and tend to mili-

tate against this by forming scrub or thicket. The pre-

dominance of Juncus effusus and the abundance of J.

articulatus and Descha/mpsia caespitosa would appear to

indicate that the lower lying and damper portions of the

present habitat are already being covered with a Ju ncetum

communis (of " Types ").

The higher association of Juncus effusus containing

so many young birch trees, if left undisturbed, will un-

doubtedly pass into a natural birch wood, as has occurred

on the other side of the railway line.
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A Revision of the Genus Cochlearia in Britain.

I. Cochlearia danica, Linn By M'Taggart Cowan.

For a considerable time I have been engaged in the

study of the genus Cochlearia in Britain, and in the cultiva-

tion under similar conditions of the numerous forms assumed

by the very variable species of this genus. A large amount

of both living and dried specimens have passed through

my hands, and numerous notes have been made in the

field. Field work is of especial importance in dealing with

these very critical plants, as otherwise a very erroneous

opinion of the value of the various forms is likely to be

arrived at. Where possible, the plants in their native

localities were visited at different periods of the year.

The cultivation tests also gave most valuable results,

many of the most striking forms in the field reverting at

once to type when under cultivation. This was particularly

so in the C. vulgaris group. Others, on the other hand,

were found to be remarkably constant.

The present paper is confined to the consideration of

C. danica, Linn., as the other species still require further

consideration, and it is intended to treat of these in a later

paper.

My thanks are due to many botanists for their help in

sending material for study, and to Professor Balfour for

permitting the cultivation experiments to be carried on

under suitable conditions in the Royal Botanic Garden

;

to Mr. W. W. Smith for much assistance in making out the
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descriptions, and to Mr. Arthur Bennett. A.L.S.. for many
of the records.

The figure in " English Botany "
is a very fair represen-

tation of the Linnean type, but the detailed examination

of the species as occurring in Britain has shown that C.

danica falls naturally into three well-marked sections, and

after cultivation tests in which the distincmishincr features

have proved wonderfully constant. I have thought it well

for a better understanding of the species that it be divided

into three varieties, of which I herein give detailed

descriptions.

Gochlearia '/•/(,,,'<;'. Linn.

i-'i Typica, var. nov.—Planta robusta. Radix annua.

Caules saepius multi e basi orientes procumbentes. Folia

saepius angulata. nitenti-viridia. carnosa : superiora caulina

breviter petiolata vel subsessilia. hederaeformia. nervis

supra impressis. infra eminentibus. Flores vix compacti.

Plant annual (probably usually a " winter annual " ).

Foliage deep glossy green, fleshy. Radical leaves cordate,

or 3-5-lobed. or angled, sometimes entire, rather long

petioled. more or less deeply veined. Lower cauline leaves

stalked, nut usually exceeding radical leaves, upper shortly

stalked or subsessile. hederate. deeply - veined. Stem

channelled procumbent, simple or branched, at first short

but lengthening during flowering. Flowers pale pink or

white. Petals short, ovate, limb rather abruptly narrowed

into the claw. Sepals rather large, narrowly eliptical

lanceolate, hooded, green, usually more or less tinged with

reddish-brown, especially towards the apex. Pods ovate.

slightly flattened at the ends, turgid, conspicuously veined

when ripe, style distinct. Seeds small, tubercled. deep

brown.

This variety is fairly common in England and Ireland,

but less so in Scotland.

(6) Suberecta, var. nov.—Planta gracilis. Radix annua.

Caulis saepius solitarius erect us. substrictus. flexibilis. in

fructu subnutans. Folia minus nitentia. infra nonnunquam
purpurascentia. vix carnosula : radicalia numerosa. parva.

ascendentia, mox emarcescentia : petiolus gracillimus

:

caulina omnia petiolata. hederaeformia. nervis venulisque
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gracillimis sed non obscuris, subremota. Silicula minor,

minus turgida quam eae varietatum aliarum.

Plant annual. Radical leaves small, very numerous, as-

cending, cordate, entire or obscurely 3-5-lobed, dull green,

not fleshy, petioles very slender, hair-like, soon dying down.

Lower cauline leaves stalked, not usually exceeding radical

leaves, upper all stalked, decreasing in length with distance

from root, hederate, leaves and stem often tinged with

purple brown. Stems frequently single, slender, erect,

simple or branched, wiry, sometimes forming close tufts.

Flowers opening rather widely. Fruiting racemes length-

ening considerably and falling over. Pods small, scarcely

flattened at the ends, less swollen than in (a) or (c), pedicels

rather long, li~2 times length of pod. In its early stages

this variety bears a strong resemblance to Saxifraga tri-

dactylites, Linn.

Common on south English coast, and also recorded from

v.c. 1, 5, 58, 91, 102, 103, 106, and from Ireland.

(c) Agglomerata, var. nov. — Planta robusta. Radix

annua vel perennis. Caules nunc multi e basi orientes,

nunc solitarii, plerumque contracti ; ramuli saepius recto

angulo abeuntes, et frequenter caule (centrali) longiores,

et nonnunquam fere verticillati. Folia nitentia ; radicalia

rosulam formantia magis carnosa quam ea varietatis typicae,

late ovata, integra vel obscure lobatula, basi vix cordata

;

superiora caulina saepe pro specie permagna late hastata,

remote et obtuse serrata vel integra, in petiolum subalatum

brevissimum subcomplanatum gradatim angustata, vel

subsessilia, nervis utrinque obscurioribus. Racemi saepius

vix elongati ; flores (et fructus plerumque) arete compacti,

multi simul aperti. Silicula major quam eae varietatum

aliarum.

Plant annual or perennial, robust. Radical leaves many,

forming a rosette, thick, fleshy, ovate, entire or obscurely

lobed, scarcely cordate at the base, petioles rather short,

stout. Leaves large, lower cauline leaves stalked similar

to radical ones, or occasionally more distinctly 3-5-lobed,

upper cauline leaves very shortly petioled or subsessile,

lamina broadly hastate, serrate or entire, narrowing into

the broad, flattish petiole. Main flowering stem stout,

short, deeply furrowed, branches many, at right angles to
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the main stem, forming a false whorl, sometimes ascending

much longer than main stem. Flowering racemes sub-

corymbose, scarcely lengthening, flowers and fruit agglo-

merated ; lengthening of the racemes does sometimes take

place, especially under shade conditions, but the shape of

pod and leaf characters remain constant. Flowers opening

several at a time, but in the early spring not opening at

all, self-pollination taking place. Pods very turgid, dis-

tinctly truncate. Early flowers bright pink, later ones

white.

I have records from v.c. 25. 58. 82, S3, 85, 101.

This is the common plant in the Forth area.

For the proper identification of a Cochlearia it is necessary

to have freshly opened flowers, as the petals lengthen and

change considerably in shape with age, those which have

an abrupt narrowing from the limb to the claw as in C.

aZpina may, in the older stages, be almost spathulate in

shape. This is least so the case, however, in C. danica,

where they remain fairly constant in shape.

In the early part of the season, at least in Scotland, the

flowers of C. danica in many cases do not open at all. and

are self-pollinated by the long stamens. I have observed

no flies visiting it in the Forth area, where var. agglomerata

is the common plant. This absence of insects may be due to

the exposed positions usually occupied by the plant there

;

but in none of the specimens which I have examined have

I seen any trace of nectaries. In (c) agglomerata especially,

I believe that self-pollination is the rule, as I find that the

long stamens almost invariably dehisce before the flowers

open ; they are also bent over towards and pressed against

the stigma, so that self-pollination can hardly fail to take

place The short stamens do not come to maturity until

after the long ones have dehisced, and ultimately they reach

almost an equal length and bend over towards the stigma

likewi-e.

The plant is usually an annual or " winter annual," but

var. (c) is, I think, sometimes perennial ; certainly it is so in

cultivation.

The pods of C. danica do not vary so much in shape as

in some of the other species ; they have a slightly truncate

appearance when observed sideways, which distinguishes
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them from those of any other British Cochlearia, and is

most apparent in var (c) and (a), and least so in (b). This

character is entirely lost in drying ; in fact, identification

by herbarium specimens of this genus is exceedingly un-

satisfactory, many of the characters becoming obscure.

Utricularia ochroleuca, Hartman, and U. inter-

media, Hayne, as Scottish Species.

By Arthur Bennett, A.L.S.

The first record of U. ochroleuca as a probable Scottish

species was in the " Annals of Scottish Natural History

"

for 1903 (p. 123). A further note on p. 250 has been

wrongly referred to as editorial

;

x whereas Dr. Trail had
not even seen the specimens, so that he could hardly suggest

them as Scottish.

In the " Trans. Botanical Society of Edinburgh " xxiv.

(1910), p. 61, the plant is again named.

These three references to certain specimens were made
on the assumption that our specimens were similar in size

to the original specimens of Hartman, one of which I

possessed from the original locality, by the kindness of Dr.

Nordstedt. On Dr. Gltick visiting us in 1911, on showing
him these specimens he at once assented to them, but also

showed that other specimens much larger must also be so

named, and in a few minutes I named some twenty speci-

mens to all of which he agreed. It then became at once

apparent that nearly all the specimens we had been naming
intermedia were ochroleuca, and that intermedia was a

rare species, in Scotland certainly, if not in England and
Ireland.

Another difficulty that stood in our way was Neuman's
idea that ochroleuca was a hybrid (i.e. intermedia x minor),

and other specimens also were being given additional

names, so it was not surprising the doubts felt.

In "Topi. Botany " (1883) and the Supplement, twenty-

nine counties are recorded for intermedia. I possess

specimens from seventeen of these, and in every case they

prove to be ochroleuca.

1 Williams, "Prod. Fl. Brit.," 6 (1909), p. 349.
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In " Topi. Botany " the counties that are not vouched for

by specimens (as intermedia ) are :—81, Berwick ( U. vulgaris

only is given in Dr. Johnston's " Berwick Flora," 1829, p. 8,

and from the description is that species) ; 92, Aberdeen S.,

"Northern Flora "(1836), p. 18; 100, Clyde Isles, "Nichol-

son Herb. " (this is at Aberdeen) ; and 107, Sutherland E.,

Graham Excur., in the Supplement; 85, Fife, "Ann.
Scot. Nat, Hist," 1901, 103; 93, Aberdeen N., Trail; 95,

Elgin, Druce. The others with " sp. " noted can be seen

in Mr. Watson's herbarium at Kew.
For the rest I have specimens, and they are all ocJtroleuca.

The above counties will need specimens as vouchers as to

which of the two occurs in them.

I give the original description of Hartman, 1 and

synonyms:

—

IT. ochroleuca, n sp.—Foliis distichis, laciniis

planis plus minus parce vesiculiferis, labio corollae superiore

palatum inflatum bis superante, calcare brevi conico a labio

inferiore descendente. Jul., Aug.2

Praecedenti affinis (i.e. inteirmedia), a qua differt : herba

tota multo tenuiore ; vesiculis non solum ramis nudis, sed

etiam foliis adhaerentibus ; scaporufescenti-brunneo ; colore

corollae pallidiore ; longe alia forma, colore et directione

calcaris. U. intermedia enim vesiculis inter lacinias fol.

omnino destituta praebet scapum, bracteas calycesque semper

laete viridia et calcar (subulatum, labio inferiori adpressum)

ejusdem coloris ac corolla et saepissime ejusdem longi-

tudinis ac labium inferius."

U. brevicomis, Celak, " Oest. Bot. Zeit," 1886, p. 253.

U. intermedia sub-sp. ochroleuca, Lange, "Hand. Danske

FL," 1887, p. 524.

U. litoralis— U. ochroleuca x intermedia, Melander, "Bot.

Not," 1887, p. 175.

U. inteirmedia x minor, Neuman, " Bot. Not," 1900, p. 65.

U. ochroleuca f. microceras, Strandmark ! "Bot Not,"

1900, p. 66.

Distribution in Europe (no doubt incomplete) : Bohemia

;

Germany (Black Forest) ; Tyrol ; Norway, to 64° N. lat.

;

Finland; Sweden, in thirteen provinces from Halland to

Yesterbotten.

1 " Bot. Notiser " (1857), p. 30.
2 The long detailed description I omit.
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In Scotland (Watsonian counties) : 72, 73, 74, 87, Perth

Herb.! 88, 89, Perth Herb. ! 90 and 91, Edinburgh Herb. ! 96,

97, 98, 99, 101, 102, 103, 104, 105, Salmon Herb. ! 106, 108,

110, 112. In all, twenty-one Scottish counties.

England : 6, 62 (teste Martindale), 69. From all these

counties I have specimens, except where otherwise indi-

cated. With regard to altitude, it occurs in 97 (Macvicar

sp.) at 1000 feet ; and in 88 (Ewing sp.) on Ben Lawers
at 3200 feet. Dr. Nordstedt tells me it occurs in Blekinge

at 15 met., and in Smoland at 250 met. In Norway at low

levels—Nyman 1 refers the U. ochroleuca, F. Schultz, Herb.

Norm., to intermedia, Hayne. The U. intermedia, F.

Schultz, Herb. Norm., from the Vosages he puts to

ochroleuca.

With regard to Neuman's calling it a hybrid, Dr.

Nordstedt tells me that Neuman found only two fruits,

and among sixty specimens he could not find any well-

developed pollen. Dr. Nordstedt asks the very pertinent

question, " Have you examined British specimens in this

direction ? " I have not, neither do I know of anyone
else doing so. There are certainly differences among the

many specimens I have seen that probably constitute a

variety.

U. intermedia, Hayne.

On present knowledge this species is very rare in Scot-

land. I have seen a specimen in the Perth Herbarium

from E. Perth gathered by the late Abram Sturrock.

Another in the Edinburgh Herbarium (under the name
of U. minor) from " Kincardine 1848," no collector's name.

In E. Anglia, in Norfolk especially, it is abundant,

many stations being known, and in several it " covers

many square yards "
;

2 in one at Honing, it is one of the

half-dozen dominant species, and in four other places

" it is extremely abundant."

The figure in " Eng. Botany, Supp.," t. 2489, is accepted

by Hartman as representing the true intermedia, and the

drawing (if correct) is certainly so.

In Sweden intermedia has a continuous distribution

1 " Supp. Consp. Fl. Europ. ;
' (1890), p. 259.

2 Messrs. Clarke and Burrell in litt.
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from Skane up to Ostersunds Ian, and in Finland is on

record for twenty-three out of twenty-eight botanical

provinces.

The account of the British species by Dr. Williams 1 is

very full, in which he quotes Meisters opinion'2 that

U. major, Schmid., and vulgaris are one species, with

which I do not agree. Dr. Gliick in ;; Deut. Bot. Gesll3.
"

(1902). p. 149. has a valuable contribution to the European

species. Syine in " English Botany " gives 18 inches as

the height of U. vulgaris, but Messrs. Burrell and Clarke 3

found it on E. Ruston Common "just over 6 feet in height."'

and on Foulden Common with flower stalks 15 inches long.

This is surpassed in U. major. I have specimens of the

/. gigantea* (sub neglecta) with flower stalks 20 inches long

and with fifteen flowers, some of the pedicels lj inches

long. An interesting note on intermedia may be quoted

from Messrs. Burrell and Clarke's paper :

—

"Intermedia in

a normal state is always anchored by the branches which

bear bladders only, either to the vegetation near the floor

of the pools, that which margins them, or more rarely in

the mud. As a consequence the hidden bladders and

bladder-stalks are usually bleached and semi-translucent,

contrasting vividly with the leaf stalks, which are of a

characteristic yellowish-green.''

I have to thank Dr. O. Xordstedt for kindly sending me
the original paper of Hartman " De Svenska arterna af

slagtet Utricidaria."

Dr. Williams' record of intermedia (I.e.) "north to

Shetland. W. G. Beeby." will now be incorrect, as Mr.

Beeby's specimens are the largest specimens of ochroleuca

I have seen. They are 9 inches long, with bladder branches

6 inches, bladders f^ x -f^ of an inch, and leaves 1 inch long.

1 "Prod. Fl. Brit.,
:

6 (1909), pp. 344-353.
2 "Mem. Herb. Boiss.,"' n. 12, p. 31, 1900.

Trans. Xorf. and Norw. Xat. Soc.,
:
' ix. 2 (1911), p. 267.

4 Prahl, " Krit. Fl. Seh.-Holst.
:;

(1890), p. 173.
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Excursion of Scottish Alpine Botanical Club, 1912.

By Alexander Cowan.

The members of the Club met at the Killin Hotel,

Killin, on Monday, 22nd July, for their Annual Excursion.

As the weather appeared fairly settled, it was arranged

to visit Ben Lawers on the earliest possible day ; and as

the morning of 23rd July was fine, the members made an
early start by motor to the foot of the mountain, com-
mencing the ascent up the burn side leading to the Corrie.

The weather was very warm during the earlier part of the

day, but when the top was reached in the afternoon, it

became much colder, and a rising breeze brought a con-

siderable quantity of mist with it. Though these condi-

tions made it unpleasant to remain long on the top, and no
view could be had of the surrounding mountains, owing to

the mist, the opportunity was nevertheless gratefully seized

to cordially pledge (according to the custom of the Club)

the health of its President. One of the features of the

Corrie was the great show, on almost all the inaccessible

ledges of the rocks, of Myosotis alpestris, Schmidt, which

was seen in great abundance and in beautiful flower

—

while a plant with pure pink flowers was found by one of

the party ; and as the sun was shining brightly in the

earlier part of the day, the members had no difficulty in

finding large quantities of Gentiana nivalis, Linn., though
they had failed to find it on their visit some years pre-

viously ; but the absence of sunshine, to open the flowers

on that occasion, probably accounted for their want of luck

in finding the plant. Saxifraga cemua, Linn., was found

very sparingly at the usual station near the top of the

mountain ; the following plants were also found :

—

Thalictrum alpinum, Linn.; Draba rupestris, Br.;

Viola amoena (T. F. Forst.), (in flower) ; Silene acaulis,

Linn. ; Cerastium alpinum, Linn. ; Arenaria vema, Linn.

;

A. sedoides, Froel. ; Hypericum humifusum, Linn. ; Rubus
Chamaemorus, Linn. ; Geum rivale, Linn. ; Alchemilla

alpina, Linn.; Saxifraga aizoides, Linn.; S. oppositifolia,

Linn. ; S. hypnoides, Linn. ; S. cemua, Linn. ; S. nivalis,

Linn. ; 8. stellaris, Linn. ; Sedum villosum, Linn. ; S.

roseum, Scop.; Epilobium alpinum, Linn.; Solidago
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Virgaurea, Linn.; Sausswrea alpina. DC: Crepis mollis,

Aschers. ; Gentiana nivalis, Linn.: G. campestris, Linn.;

Myosotis alpestris, Schmidt; Veronica scutellata, Linn.;

V. saxatilis, Linn.; Salix herbacea, Linn.; 8. reticulata.

Linn.; Habenaria conopsea, Benth., var. alba (2 plants);

H. viridis, Br.; H. bifolia, Br.; Tqfieldia palustris, Huds.
;

Juncus triglumis, Linn.; Latvia spicala, DC: Garex

saxatUis, Linn.; C. fiava, Linn.; ft echi/nata, Murr. ; ft

pulicaris, Linn.: Cryptogramina crispa, Br.; Blechnum
Spicarit. With, (with all fronds forked): Asplenium
viride, Huds. ; Polystichum aeuleat urn. Roth. : P. Lonchitis,

Roth ; Polypodiv/m alpestre, Hoppe; Botrychium Lunaria,

Sw. ; Lycopodium olpinum. Linn. : L. annotinum, Linn.;

L. clavatwm, Linn.: L. Selago, Linn.

On the morning of Wednesday, 24th July, the members
started to motor up Glen Lochay in order to botanise on

Beinn Hescarnich, but after going about half a mile they

found a notice-board closing the road to motors. There

was nothing for it but to return, and it was at once decided

to visit Creag-na-Callich and proceed thence to Cam Chreag,

from which point the members proposed to descend to meet

the motor on the road near Lochan-na-Lairige. Unfortun-

ately, before any rocks were reached the part}* found

themselves enveloped in a thick fog, so that it was quite

impossible to ascend further. The wisest thing would have

been to have retraced their steps by the way they came,

but owing to the motor having been sent round by road to

Lochan-na-Lairige, the party started by aid of map and
compass to make their way as best they could in the thick

fog in that direction. They found themselves in difficulties

and in dangerous proximity to steep rocks more than once,

but they eventually found their way to a point in the

valley below the level of the fog, from which they could

see the motor waiting for them about a mile away.

Though there was no actual rain, the fog was so laden

with moisture that it gave one's clothing the appearance of

being frosted all over, and in the circumstances practically

nothing could be done in the way of botanising, though the

following interesting plants were found on the lower

ground visited :

—

Thai i<:trum alpinv/m, Linn.; TroUius ewropaeus, Linn.:
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Silene acaulis, Linn. ; Geum rivale, Linn. ; Saxifraga
aizoides, Linn. ; 8. oppositifolia, Linn. ; S. hypnoides,

Linn. ; S. nivalis, Linn. ; S. stellaris, Linn. ; Sedum roseum,

Scop. ; Epilobium alptinum, Linn. ; Solidago Virgaurea,

Linn. ; Veronica saxatilis, Linn. ; Juncus triglumis, Linn.

;

Carex saxatilis, Linn. ; C. capillaris, Linn. ; C. binervis,

Sm. ; C. flava, Linn.; C. Oederi, Retz. ; C. atrata, Linn.;

C. pulicaris, Linn.; G. dioica, Linn.; Asplenium viride,

Huds. ; Polystichum aculeatum, Roth ; P. Lonchitis,

Roth ; Polypodium alpestre, Hoppe ; Botrychium Lunaria,

Sw. ; Lycopodium alpinum, Linn. ; L. annotinum, Linn.

;

L. clavatum, Linn. ; L. Selago, Linn.

While the members were at breakfast on Thursday,

25th Jul}7
, a thunderstorm came on, accompanied hy

torrential rain, and as the hills were covered with mist,

botanising on them was out of the question. As the

weather cleared somewhat by 11 o'clock, the members drove

down Glen Ogle in order to examine the large beds of

Lastrea montana, T. Moore, and other ferns growing in the

neighbourhood, and especially on the slopes below the

railway, where Asplenium viride, Huds. ; A. tricliomanes,

Linn.; Cystopfer i* fro<gills, Bernh. ; Carex canescens. Linn.;

C. pulicarisj Linn., and Saxifraga aizoides, Linn., were

found. Several plants of crispate, brevilobe, and forked

forms of Lastrea montana, T. Moore, were found. The
remainder of the day was luckily fine.

On the morning of 26th July, the members botanised on

the road leading to Lochearnhead, and in the afternoon

on the road on the east side of Loch Tay, where Hypericum
hirsutum, Linn. ; Circaea alpina, Linn. ; Galium boreale,

Linn. ; Lysimachia, nemorum, Linn. ; Lastrea spinulosa,

Presl ; Cystoperis fragilis, Bernh., var. furcans, and a pink-

flowered Prunella vulgaris, Linn., were found. Though
the morning was dull and threatening, with some mist on

the hills, the afternoon turned out fine and warm.
The members returned home on 27th July.

Owing to the bad weather, only one complete day's

botanising was possible, viz. the day spent on Ben Lawers,

and although some good plants were there found, it was a

great disappointment to the members to be unable to visit

other mountains during their visit.
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Notes ox Scottish Plants.

By G. Claridge Druce. M.A., F.L.s.

The following notes have been prepared on plants

collected from time to time in Scotland or observed on a

long motor tour in it in 1912. when, owing to a severe

attack of phlebitis, my walking powers were of the

feeblest.

An asterisk marks a probable addition to " Topographical

Botany." Several plants yet await a more detailed exam-
ination.

Castalia alba, Link,* var. occidental is. Ostenf.—Near
Dunkeld, Ostenfeld, see "New Phyt." (1912), 116: and
"Rep. Bot. Exch. Club" (1911), p. 8.—On the Moor of

Rannoch. Mid-Perth. 88.

F>i maria purpurea, Pugsley.—Near Tantallon Castle, 82.

F. Boraei, Jord..* var. britannica, Pugsley.—Innerleven.

Fife, 85.

Radicula islandica (Oeder), Druce, (R. "palustris,

Moench).—As a small form on the shores of Loch Leven.

Fife, 85.

Polygala vulgaris, L..* var. Battii, Ostenfeld.—Inchna-

damph. Sutherland W., 108.

*Sisymbrium aUissimum, L. Alien. — Abundant at

Dundee.

Lychnis Preslii, Sekera.—Of this rare and interesting

Bohemian Lychni s Miss Trower in 1910 found a solitary

example. This year I visited the station but could lind no

other one. L. dioica is abundant there, and in varying

degrees of hairiness, but the line of demarcation appeared

to be well marked. The origin of this specimen still awaits

an explanation. I may say that I was much too late in

the season, and my walking powers too limited to say my
search was exhaustive.

*Arena/ria leptoclados. Guss.—Xear Aberfeldy, Mid-

Perth. 88.

*Sagina apetala, Ard.—Innerleven, Fife, 85.

S. nodosa* var. moniliformis, Lange.—Stranraer, 74:

Sands of Barry, 90 ; Brodick. Arran. 100 : Elgin coast, 95
;

Applecross, 105 ; Golspie, 107.
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Spergula sativa, Boenn.—Growing on drift-sand by Loch

Rannoch, to which the seeds had been blown from a

neighbouring oatfield nearly 100 yards away.

*Montia verna, Neck.— Dunkeld, 89 ; Burntisland,

Fife, 85.

*2Ielilotus officinalis, Lam.—In a field near Perth, 89.

Astragalus danicus, Retz. — A form with extremely

small leaflets (3 mm.) occurred at Carnoustie, 90, which

culture may prove to be a variety.

Vicia sylvatica, L., var. condensata, Druce, in the

classic locality on the shingle near Port William, Wigtown,

and I also found it on the Antrim coast at White Sand
Bay. In cultivation after three years from seed it still

retains its characteristics in my garden.

Alchemilla cdpestris, Schmidt.—Near Port William, 74;

Gatehouse of Fleet, 73 ; near Dumfries, 72 ; Cortachy, etc.,

Forfar, 90 ; Romano Bridge, Peebles, 78.

Primus spinosa, L.,* var. prostrata.—Branches very

spinous, completely prostrate, bearing very numerous and

rather large fruits. On the shingle near Port William, 74.

Cotoneaster microphylla, Wall. Alien. — Seedlings at

Abbotsford.

^Crataegus oxyacanthoides, Thuill.— Near Kirriemuir,

90 ;
good-sized bushes but having the appearance of being

planted.

Parnassia palustris, L.,* var. condensata, Wheldon et

Travis.—Sands of Barry, Forfar, 90.

Pimpinella Saxifraga, L.,* var. poteriifolia, Wallr.

—

Tantallon Castle, 82.

*Solidago serotina, Ait.—Alien, North America. Gala-

shiels, Selkirk, with Miss I. M. Hayward in 1910.

Arctium nemorosum, Lej.—Gatehouse of Fleet, 73 ; near

Port William ; and a form with pure white florets, near

North Berwick, 82.

*Taraxacum spectabile, Dahlst.—Clova, 90.

*Lactuca muralis, Fres.—Between North Berwick and

Dunbar, 82.

Calluna vulgaris, Hull,* var. Erikae, Asch.—Glen Doll,

90.

* Veronica Anagallis, L., vera.—Near Kirkinner, 74;

Rescobie, 90.



1912-13.] BOTANICAL SOCIETY OF EDINBURGH 149

Euphrasia brevipila, Burn, et Gremli.—Glenluce, 74:

Gatehouse of Fleet, 73 ; Ettrick Bridge, Selkirk, 79 ; Dollar

Law, Peebles, 78; Dunkeld, 89; Sligachan, Skye, 104;
Kinlochewe, 105 ; Clova, 90 ; Moor of Rannoch, Perth, 88.

E. curta, Fries.—Sligachan, 104.

E. stricta, Host.— Drummore, Wigtown, 74; Ettrick,

Selkirk.

E. gracilis, Fries.—Glen Doll, 90, with a hybrid probably

with brempUa.

E. Rosikoviana, Hayne.—Kinloch Rannoch, 88.

Melampyrum pratense, L., var. hians, Druce.—Near St.

Anne's Bridge, Dumfries. 72.

Bartsia Odontites, Huds.,* var. verna (Reichb.). —
Balgavies, 90.

*Mentha rotund {folia, Huds. —Near Duns Bridge, with

Mr. and Mrs. Corstorphine. A distinct variety from the

common British form.

*M. spicata, L.—Gatehouse of Fleet, 73.

M. longifolia, Huds.—Abundant near Glen Ogilvie, etc.,

Forfar, 90. A distinct variety, not mollissima, which
awaits a name. Also a very distinct variety if not a

distinct species, and one I have not noticed previously in

Britain, at Kirkinner, Wigtown, 74.

31. piperita, Huds.—Rescobie, Forfar, 90.

*M. o_qiu.it ica xspicato.—A curious Mint, with the ap-

pearance of gentilis, but having hairy pedicels, occurred

between Kirkinner and Whithorn, Wigtown, 74. This also

is probably an undescribed British form.

*M. rubra, Sm.—Near Melrose, 80.

Scutellaria galericulata, L., var. puhescens, Benth.

—

Identical with specimens I gathered in the Mull of

Galloway, and having a distinct facies of their own. I

have little doubt it is a distinct variety deserving of a

special name. These grew on the shingle near Port

William, Wigtown. 74. I describe it as var. littoralis.

Utriculorio intermedia, Hayne.— Rescobie, 90; Sli-

gachan, Skye ; near Loch Lomond, 97 ; Loch of Drum, 91

;

Culdoch, Kirkcudbright, 73 ; Loch Breack, E. Ross, 106.

U. ochroleuca, Hartm.—Moor of Rannoch, 88, 97, 98.

Plantago mariti mo, L.,* var. (P. o.lpina, Williams).

—

Sgur Alaster, Skye, 104.
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Atriplex glabriuscula, Edmonst. {A. Babingtonii, Woods,
var. virescens, Lange).—Loch Ryan, 74; near Montrose, 90,

with Mr. and Mrs. Corstorphine.

*Polygonwm het&rophyllum, Landman.—Stranraer, 74;
Gatehouse of Fleet, 73; Moffat, 72; Peebles, 78; Selkirk,

79: St. Boswells, 80; Duns, 81; North Berwick, 82;

Roslin, 83 ; Linlithgow, 84 ; Kinross, 85 ; Stirling, 86

;

Callander, 87 ; Lawers, 88 ; Dunkeld, 89 ; Carnoustie, 90.

*P. aequale, Lindman.—Moffat, 72; Kirkcudbright, 73;
Glen Luce, 74; Peebles, 78; Selkirk, 79; Melrose, 80;

Duns, 81 ; North Berwick, 82 ; Portobello, 83 ; Linlithgow,

84 ; Kinross, 85 ; Stirling, 86 ; Callander, 87 ; Weem, 88
;

Perth, 89 ; Carnoustie, 90 ; Grantown, 96 ; Ullapool, 105.

*Rumex obtusifoliusxnemorosus= R. Dutftii, Hausskn.
—Perth, 89.

*Ulmus glabra, Miller.—Near North Berwick, 82; near

Kinnaird Castle, 88 ; Callander, 87. Planted.

*Castanea sativa, Miller. — Glen Luce, Wigtown, 74.

Planted, of course.

Betula verrucosa, Ehrh—North Berwick, 82 ; Dahneny,
83 ; Linlithgow, 84 ; Bridge of Allan, 86.

B. pubescens, Ehrh.—Trossachs, 87 ; Dunkeld, 89.

*Populus canescens, Sm.—Between Dumfries and Moffat,

72; Gatehouse of Fleet, 73; Strathmore, 90. Planted

doubtless.

*P. deltoides, Marsh., var. serotina, Hart.— 72, 73, 74, 78,

79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90.

*P. candicans, Ait.—Near Raehills, Johnstone, 72 ; Castle

Douglas, 73 ; near Aberfeldy, 88 ; North Berwick, 82 ; near

Grant's House, 81. Planted.

*Spar</a ithxm neglect urn, Beeby.—Rescobie, with the

Brit. Association Excursion, 90.

*Juncus ranarius, Nees.—Loch Leven, 85 ; Carnoustie,

Forfar
;
90 ; Boat of Garten, 96 ; Inverlael, Kishorn, W.

Ross, 105 ; Golspie, 107.

Scirpus caespitosus, L.,* var. germanicus (Pallet).—Moor
of Rannoch, 88 ; 98.

Carex muricata, L.—With small fruit, approaching

C. Leersii, Kinnaird Castle, 88.

Festuca rubra, L.—Tantallon Castle, 82.
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Note ox Araucaria Bidwillii. Hook.

By Professor GIOVANNI ABCANGELL

I believe it will be of interest to call attention again to

a specimen of this species growing in the Botanic Garden
of Pisa. 1 This specimen

;
obtained from the nursery of

M. Scarlatti at Florence, was planted in the place named
Orto Xuovo by the late Professor T. Camel in 1872.

This plant, when transferred to our Botanic Garden,

probably was not more than twelve years old. and will

now be fifty-three years old. Though the stem of this

plant was three times cut off near the top by wind, it has

always restored its summit quite well, and now its habit

is very imposing, and resembles that of an Abies, the

stem being clothed by branches disposed in numerous

whorls from the base to the top. At the time of my
former publication, the stem of this plant was 12 m. high

and 035 m. in diameter ; at present it attains a height of

16 in., and a diameter at the base of 0*54 m., growing in

thirteen years about 4 m. in length and 019 m. in thickness.

It thus becomes clear that the ground of our garden is very

suitable for the cultivation of this plant, which not only

grew vigorously, but supported the heat and dryness of the

summer, as well as the cold of the winter, down to — 8
:

C.

In the year 1911, we began to observe on our plant, in

the spring, some flowers, probably born in the preceding

year. The flowers appeared on the branches near the top

of the tree, and were amentiform, in small quantity, and

female, bearing ovules but without stamens. Therefore

we infer that this plant has attained its puberty about its

fifty-second year. At the end of September the flowers

were changed into bulky cones nearly 25 cm. long and 15 cm.

broad. Each cone was composed of the superior part of a

branch, swollen and oblong, bearing numerous appendages,

which on maturity fell down with the seeds included within.

These appendages have a complex nature, which is not easy

to explain. Each appendage is formed by a cone-scale,

placed in the axil of a bract, but almost completely adnate

1 "Bullettino della Societa botanica italiana," Xov.-Dic. 1899. Xi.

9-10, p. 262.
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to it, and variously judged by morphologists. R. Brown
held that the cone-scale was formed by two open carpellary

leaves or ovuliferous leaves, while by other authors

(A. Braun, etc.) it was interpreted as a placental protuber-

ance of the bract bearing the ovules. Professor Parlatore

and others explained the cone-scale as a floral branch born

in the axil of the bract. Professor Delpino held that the

cone-scale was an ovuliferous member formed by coalescence

of the two margins of the bract, according to his theory on

Antispermia. In a short note presented to the Botanical

Congress at Paris in 1878, I expressed the opinion that the

cone-scale of Coniferales x would be a member intermediate

between the branch and the leaf, which I named Clado-

phyllum, corresponding to the Cladodium of Kunth. The
cone-scale had been also called Synphyllodium 2 by Cela-

kovsky, but this name seems to me not suitable, because the

term Phyllodium is appropriated to the case of a petiole

imitating the blade of a leaf, and the cone-scale is not

formed by stalks of leaves only, but also by a part of an

axis or branch. Some of these cone -scales in our plant

presented a seed in the middle part, but these seeds, though

furnished with a hard and woody shell surrounding a

reddish tissue, were without embryo or empty. As we
have not in our garden a male specimen, it was not

possible to obtain seeds with embryos and capable of

reproduction.

It is interesting to remark that near this female

specimen grows a male plant of Araucaria brasiliana,

A. Rich., more than forty years old, which flowers every

year, but the sterility of the seeds obtained would show
that the pollen of that plant is not able to fertilise our

A. Bidivillii and produce a hybrid; however, it is not

prudent to judge by a single case in so difficult a question.

As this pollen was perfectly developed and fertilised the

female flowers of another specimen of A. brasiliana placed

at a little distance, with production of numerous progeny,

1 "Congres intern, de Botanique tenn a Paris," 16-24 aout 1878,
Paris, 1880, p. 38.

2 Celakovsky, L. J., " Nene Beitrage zura Verstandniss der Frucht-
schnppe der Coniferen" ("Jahr. fur wiss. Botanik, begr. von Professor
N. Pringsheim," xxxv., Leipzig, 1900, pp. 407-448).
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we must infer that the failure is not due to a bad structure

or disease of the pollen.

M. B. Chabaud, in a publication of 1882, 1 mentions a
specimen of A. Bidwillii growing in the garden of the

Duke of Vallambrosa at Cannes. The stem of this speci-

men had reached a height of 12 m. and a diameter of

OoO m. This plant bore fruits in that year, but these were

sterile.

In the same year, 1882, a female specimen of this species

flowered in the Botanic Garden of Xaples. We keep in

our collection some cone-scales of this plant, but with

sterile seeds.

Specimens of this species were subsequently observed to

be fruitful in 1884 at Palermo, at the villa of the Prince of

Trabia and Butera, 2 and about this time also in South

France and Algeria.3

The fruiting of another specimen of this species was
announced by Professor C. Naudin in the garden of the

Villa Thuret at Antibes in 1893, but here also the seeds

were sterile. 4

In the Botanic Garden of Palermo this plant grows

perfectly and bears fecund fruits, which, according to

Professor Borzi,5 ripen in fifteen months. Another plant

of this species is growing in the Botanic Garden of

Catania in Sicily. This specimen is monoecious and able

to bear fecund seeds, as appears from the " Index plan-

tarum quas Hortus bot. R. Universitatis catinensis pro

mutua commutatione otfert, 1898," where the fecund seeds

of this plant are quoted.

The seeds of this species are also offered in the :< Index

seminum Horti botanici Universitatis olisiponensis anno

1911 collectorum " (p. 29), and I have asked for them,

but I have received only a sample with the kernel

completely perished and quite unable to germinate.

1 Morren, Ed., "La Belgique horticole," 1882, p. 213.
2 "Bull, della Societa toscana di Orticultura,"' 2a ser., vol. i., 1886,

p. 241.
3 Heckel, E., '• Sur le Bunya-bimya (A. Bidwilli, Hook.), et son

acclimatation en Algerie," etc. (" Revue Sc. nat. appL," 1891, 2 s6r.,

38 annee, Paris, pp. 280-295).
4 "Bull, della Societa toscana di Orticultura," 2a ser., vol. viii., p. 316.
5 Borzi, A., " Biologia della germinazione dell' A. Bidvrilli, Hook."

(" Contr. Biol, veg.," iii., 1895, pp. 355-373, tav. xvi.).
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Some specimens of this species are also growing at

Rome, near the railway station, in the Garden of Pincio,

at Villa Doria Pamphily, and elsewhere. The specimens

near the railway station are 19 m. high and 061 m. in

diameter at the base ; likewise, a splendid specimen culti-

vated at Villa Pamphily last year was fruitful, but with

sterile seeds. Evidently the dioecious nature of this species

is the cause of its frequent sterility, and the partheno-

carpous condition of its fruits.

Meanwhile, as it would be very interesting to settle for

this species the possibility of cross fertilisation with

A. brasiliana, in the last spring we have dusted the

branches of the upper part of our specimen with the pollen

of A. brasiliana above mentioned, appending also the nor-

iferous branches of this specimen to the branches of the

other, for facilitating the crossing between the two species,

and now we are waiting the upshot of this experiment.

Moreover, we suggest that it would be very profitable

to promote the culture of this species in Italy and in other

temperate climates, not only as an ornamental plant for its

persistent and pretty foliage, but also for the products

which it may supply (timber, seeds, etc.).

I A New Pleurospermum. By W. G. Craib, M.A.,

and W. W. Smith, M.A.

Pleurospermum amabile, Craib et W. W. Sm. Sp. nov.

Species affinis Pleurospermo deMsifloro, Benth. et

P. Brunonis, Benth. ; foliis floribusque persimilis, bracteis

obovatis vel suborbicularibus permagnis cum foliis imbri-

catis pulcherrime purpureo-suffusis distinguenda.

Planta erecta 8-20 cm. alta, radice crassa praedita, basi

ad collum vaginis foliorum marcidorum induta. Folia

basalia 1-2, vagina 3-6 cm. longa, petiolo 1-2 cm. longo

vel nullo praedita ; lamina ambitu ovata, 3-4-pinnata,

glabra, ad 5 cm. longa, segmentis ultimis setaceis 1-2 mm.
longis ; folia caulina plura basalibus subsimilia, laxe imbri-

cata, vagina circ. 3 cm. longa, fere orbiculari vel late oblonga,

tenuiter membranacea, purpureo-suffusa, petiolo nullo,



1912-13.] BOTANICAL SOCIETY OF EDINBURGH 155

lamina circ. 15 cm. longa 3-4-pinnata, saepe fere obsoleta

;

folia gradatim in bracteas obovatas vel suborbiculares

transeunt Bracteae ± 12, cum foliis imbricatae, 3-5 cm.

longae, inflorescentiam fere velantes, saepe lamina minima
2-3-pinnata in media apice late rotundata posita praeditae,

pulcherrime purpureo-suffusae et saturating purpureo-

striatae, margine erosae. Radii primarii 20-50, ad 4 cm.

longi. Bracteolae ±12, variae, obovatae, nunc oblanceo-

latae, apice rotundatae, erosae, nunc lanceolatae, apice longe

acuminatae vel apiculatae, 6-7 mm. longae, albido-mem-

branaceae, purpureo-suffusae, costa saturate purpurea

pererratae. Radii secundarii 15-30, circ. 3 mm. longi.

Petala obovata, circ. 1 mm. longa, albida, purpureo-suffusa

;

antherae purpurae ; discus magnus ; fructus immaturus.

East Himalaya.—At Chulong, in the Chumbi Valley,

Tibet, at an elevation of 15,000 feet, August 1912. Coll.

Rohmoo Lepcha, No. 207 in Herb. Edin.

William Gardiner, Author of " The Flora of

Forfarshire " (1848). By Alexander P. Stevenson.

In the "Dundee Courier" for 16th June 1852, a para-

graph appeared which gave an account of an exciting event

in Dundee on the previous day. An equestrian company
had placarded the walls of the town with bills intimating

a " grand entry," in which a car drawn by ostriches was to

take part. The visitors were expected from Perth, and

waiting crowds filled the Nethergate and the Perth Road,

while straggling groups had even found their way to

Invergowrie. Most of the spectators were doomed to

disappointment. The company had arrived the previous

evening, and only made a hurried run from their quarters

at Hobb's Stables in Castle Street, along the High Street

and Nethergate, turning up South Tay Street to the West

Port, and then passing via the Overgate to their stables

again.

In their passage eastwards through the Overgate, a bit

of tragedy was mingled with the comedy. A weakly man,

keen to see these unfamiliar ostriches, was helped from his



156 TRANSACTIONS OF THE [Sess. lxxvii.

sick-bed by friendly hands, and from the window of his

room saw the strange birds for the first and last time. The
ruling passion in this lover of nature was strong to the end.

The next issue of the " Courier " intimated the death of

the invalid sightseer—William Gardiner— of whom it is

proposed to give a sketch.

This Overgate of Dundee we all know, more or less.

It is not the likeliest spot for the birth and upbringing

of a naturalist and poet, and yet the whole life-history of

William Gardiner was practically developed in or near

this unpromising thoroughfare.

He was born in a building which still stands at the north-

west corner of South Tay Street. At the opposite corner

of North Tay Street is the house in which for many years

he lived and wrote the greater part of those manuscript

magazines—now in the Lamb " Old Dundee " collection

—

which were the outcome of his fertile brain and evidence

of the skill of his deft and willing lingers. He served the

years of his apprenticeship to an umbrella-maker, in a shop

at the Overgate end of Barrack Street, and worked as a

journeyman in another shop between Thorter Row and
Tally Street. A little to the west of South Lindsay Street,

just opposite St. Paul's U.F. Mission Buildings, is the small

shop where he offered for sale pamphlets and periodicals,

and disposed of, as well as prepared, his specimens and
portfolios of British plants. A few yards to the west of

this is Spence's Close, where his happy married life was
spent, where his dearly loved wife died, and where in

shadow and gloom the days of his own pilgrimage were

ended. It neither is, nor was, an ideal setting for a

naturalist's life, and yet in Gardiner's earlier days it did

not lack redeeming features. If the houses were small

and dingy, and the street narrow and dirty, still, on the

other side of the buildings, away from the street, there

were bits of garden in which flowers bloomed, and fruit

trees grew and flourished. Gardiner writes at times of

what he saw from his windows—insects fluttering in the

flower beds ; valerian growing luxuriantly, and cats, as is

their wont, getting quite wild over it—he wants to know
the reason why ? Many other observations are recorded

which show that even in these unlikely quarters he was
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never very far away from that world of living, grow-

ing, and breathing things, which was meat and drink

to his nature. And then there was the Windmill Brae on

the north side of the Overgate, stretching northwards to

the Ward Road or Meadows, of which the only survival

now is a " Windmill Close " in the Overgate.

The Brae is long since quarried away, and the quarry

which in the younger days of some of us was the home
of shows and hobby-horses, is now quite obliterated b}T

buildings in which the " Courier " offices lately occupied a

principal part. The ground, in the earlier years of last

century, was a favourite site for gardens, and gave oppor-

tunity for the cultivation of botanical and horticultural

tastes. One William Lennox, a working shoemaker, had a

garden there, and cultivated, with extraordinary success, the

plants he gathered in the fields and woods of the neighbour-

hood. This Lennox, according to a note by Gardiner in

" Loudon's Magazine of Natural History," was the first to

breed the siskin in captivity, and he figures in Decandolle's
" Geographie Botanique Raisonnee " (1855) as having

introduced the showy Mimulus luteus into this part of the

country. Mr A. C. Lamb in his " Old Dundee " speaks of

the Windmill Brae retaining its rural character so long that

in 1820 it was still a favourite place for strolling on summer
Sabbath mornings. In a herbarium belonging to his uncle

Douglas Gardiner, which was formed in 1813, and came
into Gardiner's hands (fragments of it being still extant),

specimens were included which either grew wild or were

cultivated on this same Windmill Brae. In that old

herbarium are specimens of plants given to Gardiner's

father and uncle by George Don of Forfar, with whom
both men were acquainted, and had occasionally botanised

together.1 And this leads one to associate Gardiner with

a sort of apostolic succession—the younger man maintain-

ing and developing the tastes and tendencies of his forebears.

He was born in this Overgate, 13th July 1808—not 1809,

as has generally been stated. He himself writes a propos

1 Visiting George Don at Forfar, Gardiner's father and uncle were much
attracted by some fine plants of Hippuris vulgaris in Forfar loch. How
to obtain specimens was giving them some consideration, when Don
solved the problem by simply walking into the loch for them !
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of the Bell Rock :
" The founclation-stone of the Bell Rock

Lighthouse was laid on 10th July 1808, tJtree days before

my birth." His father and mother were not married, and

according to all accounts the mother had a hard struggle to

maintain him in his earlier years. Among other ways of

earning a living, she used to " hawk " crockery for sale, and

frequently she called upon her customers with her basket

of wares upon one arm and bearing her boy on the other.

Not much is known of her. It is reported that she was

somewhat ready with her tongue, and there are hints in

some of his father's verses which would seem to bear

this out.

In any case, she was a good mother to her boy, and did

not spare herself for his upbringing, and he certainly had

a great regard and affection for her. In after years the

story was current that, out of consideration for her, he

declined an appointment at Kew Gardens, offered him by

his friend and helper in many ways, Sir William Jackson

Hooker, which would probably have given him a higher

place in the botanical world than a mere local plant

collector could ever hope to obtain.

Ultimatety the mother was able to start a small shop for

the sale of her wares and the purchase of waste, and this

same shop in the Overgate was in time occupied by Gardiner

himself.

The father of Gardiner (also William, so that for many
years the son's signature was William Gardiner, Jr.) was a

man of considerable ability. A weaver to trade, he sought

a change of occupation in the spring and summer months

by doing garden work. He must have been a wonderfully

well-read man for his time and station. He was a keen

botanist, and knew a good deal about natural science. At

the meetings of the " Gleaners of Nature "—a Societ}^ of

which his son was secretary—the " Transactions " (in MS.),

extending from 16th July 1828 to March 1830, show that

the elder Gardiner was ever ready to answer the " kittle
"

questions proposed for solution—chiefly by his son. Among
these the following may be taken as samples :

—
" Why

does friction produce heat ? Why does extreme cold and

heat cause stupor and inclination to sleep ? Why does

the sun appear larger at his rising and setting than at
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his meridian ? I have read in a respectable work, that if

snuff be thrown upon the back of a toad or frog it will

instantly die : is this actually the case
;
and if so, what is

the reason why ''.

"

I am not sure the answers given would altogether com-

mend themselves to modern scientific knowledge. It is

pleasant, however, to think of these humble "Gleaners"

wrestling with such questions, and then to find, as their

minute book quaintly puts it. that " highly satisfied with

the proceedings of the evening, the members harmoniously

retired."

In ' The Flora of Forfarshire," Gardiner gives the habitats

of some of the rarer plants on the authority of his father,

while many references are made to his knowledge in the

manuscript magazines, of which I shall speak further on.

One plant is interesting, because when Gardiner, senior,

came across it " on the banks of the River Dean, near

Drumkilbo," his companion was " the poet Hedderwick."

There were two brothers of that name with whom the

elder Gardiner was intimate, and to whom he addressed

poetical " epistles."

These poets and their works are forgotten now. although

they appear in Alan Reid s " Bards of Angus and Mearns."

They are notable, however, as the ancestors of a family

which has done much for Scottish poetry and literature in

the western metropolis of Scotland—I refer to the Hedder-

wicks of the " Glasgow Citizen."

Gardiner, senior, loved both the men and their verses, and

tells them :

" I soon shall break loose from tliis gaol that I lodge in,

To breathe the fresh air in the How of Strathmore,

And soon o'er Kinpurnie 1 ye'll see me come trudgin'.

To gie ye my hand and my heart as before."

Two small collections of poems were published by

William Gardiner, senior; one of forty pages in 1815, and

1 Kinpurnie, a hill to the south-east of Newtyle, on the summit of

which are the remains of a tower built by the Hon. James Mackenzie
of Belmont, Lord Privy Seal, in the last quarter of the eighteenth

century. Using it as an observatory, his lordship spent much time here

in astronomical researches, in which he took great interest. His
frequent companion was Dr James Playfair, the parish minister of New-
tyle and Aleigle, afterwards (1799) Principal of the United College of

St Andrews.
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another of fifty-six pages in 1818. The first was dedicated
" to a' the lovers of a Scottish Sang."

" I hae nae hopes a laurel to obtain

—

Sic thoughts in me wad doubtless be but vain.

I ne'er was taught, nor polished at the school,

What hae I then, but simple Nature's rule ?

My warks are chiefly in my mither tongue,
Then critic blades hae mercy wi' your rung
An' dinna thrash me tho' I lat a stammer,
For ane like me kens little o' your grammar."

While none of the " poems " rise to any high level, they
are full of manly common sense and breathe a kindly

humour. Unmistakably modelled on the styles of well-

known Scottish poets, they yet have a distinct individuality

and show not only a wonderful gift of expression but also

a lively sense of rhyme. Apart from the humorous epistles,

the following lines of a more serious nature may be quoted,

both as showing what is meant by his verses being

modelled on well-known poems, and as a picture of the lot

of too many of the workers in these " good old times "
:

—

A BARD'S SOLILOQUY.

Why am I thus, with never ceasing toil

Opprest and harass'd every passing day ?

Why, Fortune ? why thus never deign to smile ?

Why let pale Poverty bedim each ray,

That might enliven me and make me gay
;

Or rouse my drooping soul that's almost spent ?

What riches dost thou lavishly convey
To those who live but only to torment

The poor, and shut their ears to every sad complaint.

But, happy thought— thrice happy to my soul !

That mighty Nature shows no more respect

To those who rudely reign without control,

And virtue's precepts basely do neglect
;

Tho' rob'd in pomp—dare they, dare they expect,

When loud tremendous thunders roll on high,

That Nature should their lordling souls protect,

Or shield them when terrific lightnings fly,

More than the poorest wretch that crawls beneath the sky.

Not stately mansions, nor the gilded spire,

Shall screen them, should the dreadful whirlwinds blow :

Ignoble Souls ! why do they then aspire

To crush their fellow-worms and give them woe
;

When neither gold nor ostentatious show
Can save them from the tempest's angry roar

More than the slave, who meanly gives the bow
To pampered ecpials—sure they are no more :

Great Nature proves the fact—and Nature I adore.
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In one of the epistles in the booklets, referring to his

brother Douglas Gardiner, he says of him :

Ye say the earth is like a ha',

The moon an' starns are warlds sae braw
;

Whare did ye git sic jargon-jaw,

Ye magic man '.

The best book ye could read ava',

Says ye are wrang.

This Douglas Gardiner, as other verses show, -was a man
with many scientific tastes and abilities, and had a good

knowledge of the sciences as known in these times. I am
told that, among other occupations, he was consulted as a

herbalist. He possessed a microscope and an air-pump

;

used electric apparatus of some kind ; knew a good deal of

chemistry ; and had an excellent knowledge of plants, both

as to their identification in the field and garden and their

essential properties as applied in the arts and in medicine.

Several papers by him, which appear in his nephew's
• Botanical Repository." indicate an acquaintance with

historical botany and physiology rather exceptional, one

would think, for a man in his station ; and altogether he

impresses me as a man of culture, about whom I would

like to know more than can now be known. He was

secretary or curator of the Dundee Rational Institution,

which was founded in 1811 <;

to facilitate the acquisition of

literary and scientific knowledge, and to increase the

pleasure which results from that acquisition." 1

The Institution survived till 1820, and if we may judge

from the list of museum specimens, scientific apparatus, and

valuable books offered for sale on its dissolution, it had

something to show for the years of its existence, xlmong

its active members were Lord Ivory in his younger days

;

the parish minister's son, J. G. Macvicar, afterwards parish

minister at Moffat, and well known for his work in

philosophy ; Henry Stephens, author of the " Book of the

Farm " ; and among many other notables, William Lyon

Mackenzie, whose activity in the Canadian rebellion of

1837 induced the Government of that period to offer a

reward of £1000 for his apprehension, and won for him

the appellation of that "traitor Mackenzie" from Lord

John Russell. I have treated Gardiner's father and uncle

1 " Scots Magazine," 1816, p. 169.
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at some length, because they were interesting characters

themselves, and had a considerable influence, both directly

and indirectly, upon their younger relative. In his early

years, however, his mother had to care for him as best she

could. He evidently got some little schooling, was taught

to read and write, and after that, the rest lay mainly with

himself. In his habits and tastes he seems to have been

as troublesome to his mother and others as Smiles' " Tarn

Edward." The story has been told that once, when having

a game at " bools," and finding that his favourite " plunker
"

had got inside the lining of his jacket, he got a companion

to put his hand into the opening in his pocket and search

round the corner for the missing " bool." With a yell the

boy withdrew his hand in great consternation. " What's

the matter?" queried the assembled group of players, as

they gathered round the frightened boy, who was holding

his hand as if bitten by a snake. " The matter ! I dinna

ken, but there's something queer in Will Gardiner's pouch."

" Man, fat are ye roarin' at, it's jist a kailie," said Gardiner,

who had got the " plunker " now himself, and produced

along with it a number of wriggling kail-worms and snails

which he was carrying home to watch at his leisure.

During his earlier years he seems to have been fond

of getting into the open country and seeing Nature in all

weathers His apprenticeship, at the age of ten years, to

Mr. Barclay, umbrella-maker in Barrack Street, while it

naturally confined him more closely during the working-

day, only stimulated his ardour in using the time he could

call his own to the best purpose. A second-hand copy of

the vegetable section of Berkenhout's " Synopsis of the

Natural History of Great Britain" (1789), came into his

hands, and this he found of great use to him, so much so,

that in after years he said that by it " he was enabled to

identify all the plants in the neighbourhood." A ragged

copy of Ray's " Synopsis of British Plants " was useful

in supplementing Berkenhout. Side by side with these

natural history studies and rambles, he was devouring all

the books he could come across ; and it is really surprising

to find both from actual quotations and from little tricks

of style in his earlier writings, what a wide field his reading

must have covered.
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An influence and help all for good came to him from a

humble tailor in the Scouring Burn. This was William

Jackson, another interesting personality of these times.

Jackson was a good all-round naturalist, although devot-

ing himself principally to ornithology. He had in his

house an extensive natural history collection, prepared by
himself. There is in existence a copy of a quaint circular

issued by him, in which he offers " Private instruction in

the best methods of preserving and mounting animals for

cabinets and museums." which "would be particularly useful

to those who were going abroad."

In after years Jackson became curator of the Watt In-

stitution Museum, and after his death was succeeded there

by his son. who was an even more able naturalist than his

father, but who died very young. 1 The elder Jackson had

an excellent library, and to this Gardiner had free access

;

and it is pleasant to know that what the father did for

Gardiner, he in his turn did for Jackson's son. In a boyi>h

letter I have seen, the younger Jackson writes Gardiner,

telling him how much pleasure he was receiving from the

botany he had taught him. The Jacksons were Unitarians,

and through them Gardiner came in contact with the Rev.

William Smith, the first regular Unitarian minister in

Dundee since the able and unfortunate Thomas Fyshe

Palmer in 1793.2 Mr. Smith was well versed in natural

history, and had a special fondness for work with the micro-

scope. He became an F.L.S. in LS47. and when he died in

1857 was Professor of Natural History in Queen's College,

Cork. He is well known by his "Synopsis of the British

Diatomaceae," published in 1853 and 1856,—"a striking-

memorial of his industry in collecting, and patience in deter-

mining, objects so minute, but at the same time so curious and

interesting." 3 The plates in his book contain figures of nearly

400 species, and are beautifully engraved—the materials

from which he worked being now in the British Museum.

1 The younger Jackson was elected an Associate of the Botanical

Society of Edinburgh on May 14, 1S40.
2 Thomas F. Palmer, Fellow of Queen's College, Cambridge, who is

mentioned in Boswell's " Life of Johnson/' and whose name is inscribed

on the monument in the old Calton burying-ground to the " Political

Martvrs' 1 who suffered for their early efforts in the caiise of reform.
3 " Proceedings Linnean Society," 1857-58.



164 TRANSACTIONS OF THE [Sess. lxxvii.

It will thus be evident that Gardiner did not lack

encouragement to develop the tastes he was manifesting,

and both his father and uncle were ready to help, especially

the latter. In one of his early notebooks (1827) he pictures

a character which was probably himself at that period

:

" One much given to study and meditation, which some-

times exercises him even in company, so that he appears

absent, and is often thought dull and spiritless, and totally

deficient of talents for consideration by those who are

unacquainted with the cause. Such a one enjoys himself

most in such a walk as I had this morning—the mildness

of the vernal air, the majestic serenity of the sky, the

colouring fields, the first gems of spring bursting into new
life, the blue tranquil bosom of the river and the far-ex-

tended prospects kindle within his breast those tapers whose

flames warm the soul with delight, and diffuse around the

noblest ideas of the Mighty Creator."

By and by, however, the young man overcame his shy-

ness and desire for isolation, coming in contact with kindred

spirits, who took a like interest with himself in the aspects

and things of that world around them which lay outside

"the road of toil, with their grave cut across," otherwise

their only outlook. These working men, existing as best

they could upon the wages of a present day mill-boy, were

living the lives of philosophers and thinkers. To note the

subjects with which they were familiar, and the style with

which they could write about them, reveals a state of plain

living and high thinking, which one fears is rare in these

more favoured times. It suited Gardiner's taste to write

out transcripts of passages and papers he had come across

in his reading, and circulate these among his friends. The

extent of his industry in this direction is something

marvellous. Mr. A. C. Lamb, in the " Bibliography of

Dundee Periodical Literature," published in " Scottish Notes

and Queries" (vols. iii. and iv.), gives a lengthy list of

those various manuscript magazines, from the " Literary

Scrap Book or Prose and Poetical Miscellany," issued in

1826, to the " Botanical Repository " in 1831, which, after

absorbing a separate publication, the "Zoological Repository"

in 1832, was carried on as the "Amateur Naturalists'

Repository and Journal of Natural History " till November
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1835. Mr. Lamb possessed most of these magazines, and
they now form part of the " Lamb Collection," gifted to

the Dundee Free Library by Mr. Edward Cox. In

addition to the botanical and other natural history papers

written by Gardiner for these journals, he also contri-

buted many poetical pieces. These are somewhat stiff

and artificial to start with : Ceres. Flora, and Zephyrus,

and others of the " deities of a creed outworn " are

rather prominent ; but. as the days and years go on, we
get the true " wood-notes wild "—full of charm and fresh-

ness. A page from his Journal of 5th May 1S27 may
be quoted :

—

" I again forsook the arms of slumber for the more

pleasant enjoyment of breathing the salubrious air on the

Law-hill, and there marking the soft beauties of early

morn. On the hill I found a small Red Vetch and a great

quantit}' of Grain-rooted Saxifrage.

GENERAL SKETCH.

The morn in' in the east appear'd,

An' waukrife cocks began to craw,

I left my couch and blythely steer'd

My course to yonder flowery Law.
The blackbird sang in Logie's shaw,

An' little larks wi' lively glee

Chac'd the dun clouds o' night a\va ;

,

An' hail'd the risin' day wi' me.

Frae ilka gowden whinny fell

The Unties pour'd their am'rous lay.

An' saft and soothin' was the swell
0' music frae ilk leafy spray :

"While smiling Fancy led the way
Alang the dew-bespraingled lea.

"Wliare bees bumm'd thro' the flowers gay.

An' hail'd the risin' day wi" me

The caller breeze sugh'd ower the hill,

An" thro 5, the rashy glens retir'd,

Whare vi'lets nodding ower the rill

Their little balmy sweets respir'd.

The milkmaid's sang my bosom fir'd,

An' ploughboys lilted on the lea,

The loud bells rang, 1 an' a' conspir'd

To hail the risin' day wi' me.

'

1 " The bells meant are the six o'clock factory bells in Bonnie Dundee."

TRANS. BOT. SOC. EDI>*. VOL. XXVI. 12
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As a sample of his later verse, some lines to " The Early

Skylark " may be given. These are dated 16th February

1841.

With what delight, sweet herald of the spring,

We hear thy earliest anthem pealed on high !

Till heaven's loud echoes with its gladness rings,

And love and joy fill all the brightening sky.

Thy glad effusions, airy minstrel, swell

The glowing tide of hope within our breast

;

As they, in accents sweet, prophetic tell

Of vernal pleasures that we soon shall taste.

The gentle breeze, with fragrance on its wing,

That wafts the woodland melody afar
;

The fresh green fields and meadows glistening

With dewy pearl, and daisy's silver star.

The forest buds all bursting into life,

With verdure bright to cheer the raptured eye,

And sunny paths where opening flowers are rife,

And merry bee is heard go humming by.

The streamlet wandering through the greenwood glade,

With sunlight sparkling on its joyous breast,

Where gay-plumed halcyon hath its dwelling made,
And by the murmuring waters takes its rest.

The orchard fair, with blossoms clustered o'er,

Where young birds sport the rosy bloom among,

—

And thousand charms that Nature has in store,

Are promised, welcome warbler, in thy song.

Still higher mount, still livelier be thy lay !

To heaven's high portals, sprightly bird repair,

And bear to Him who holds eternal sway
O'er every world, my deep and ardent prayer :

That as the vernal sun, and softening shower,

Their genial influence o'er the landscape shed
;

Till all the richness of green leaf and flower,

On hill and dale luxuriantly are spread :

So may young Freedom stir the human race,

To break the ice-bonds of their winter-time,

And leave to Slavery no dwelling-place,

Nor home to Want, nor nursery to Crime
;

But o'er their prospects pour its cheerful smile,

And lead them on those days of bliss to gain

When heaven's own Justice in our ocean isle

With Peace and Love shall hold unceasing reign.

Like many more natives of, or residents in Dundee, he

first saw himself in print in the " Dundee Advertiser."

His first letter, so far as I have been able to trace, appeared

in the " Advertiser " of 25th September 1828. In this

letter, under the pen-name of " Spectator," he felt impelled
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to challenge the " newspaper science.'" which was then

evidently quite as " cock-sure " as it frequently is now.

Other letters followed under the same signature, in one of

which he gives a list of " Localities for Rare Plants in the

Vicinity of Dundee." and asks information as to the

habitats of certain others which he was anxious to come
across.

The manuscript magazines issued by Gardiner are, as I

have said, to be seen in the Dundee Reference Library, and
they are all carefully written out in his own clear and well-

formed handwriting. They are generally prefaced with

highly ornate title pages, and, when occasion requires,

drawings are also given. Gardiner apologises for his

sketches — " never having been taught drawing." But
there is no need for apology—he never spared " infinite

pains " on his work, and the results are really admirable.

His first Natural History Journal was a notebook of his

own observations. Commencing 1st January 1827. it has

forty-five entries, the last being for 25th October of the

same year. The records given are of walks on Sunday
mornings and evenings. Sometimes, he writes, he was
" solus "

; at others, accompanied by friends, whose identity

he so far hides by the use of initials : frequently he is

joined by his father. Most prominence is given to botany,

but there are also notes on zoology, mineralogy, and

meteorology. The places visited are various—the Law
Hill, Dighty. Den of Mains. Mericmoor Wood. 1 Balgay.

Blackness. Den of Fowlis. Gray. Tay Grove. Magdalen

Green, but chiefly Wills Braes

—

" my favourite retreat.

the shady wilds of Wills Braes." The Braes are now
practically a thing of the past. Gardiner himself lived to

see them gradually disappearing. At the making of the

Dundee and Perth Railway the ground was first broken

on 18th September 1845. westward of Binrock. and at that

time a considerable number of trees had been cut down,

and quarries dug to procure the rough stones for the sea-

wall. " The operations." the local paper reports. " were

sadly destructive of the natural beauties of this secluded

spot." On 30th October the same paper states that Wills

1 Gardiner invariably writes Mericmoor. now the designation is

American Muir.
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Braes " westward from the point where the line enters

them, have been completely swept of the wood by which

they were adorned." In addition to the destruction of the

Braes by the railway, the walk, which the town's people

had enjoyed from time immemorial, was gradually absorbed

by the neighbouring feuars and proprietors, and latterly

the Town Council of Dundee, in its wisdom (or otherwise),

deprived the city of as attractive a bit of foreshore as any

in the kingdom. Miles of stone and concrete and unlimited

" dumping ground " are poor substitutes for the loss.

While Gardiner was working at these manuscript

magazines and making the " peregrinations " of which

he gives the results, he was also doing his daily " darg " as

an umbrella-maker and mender, and doing it well. He
had finished his five years' apprenticeship with Mr. Barclay,

and had been engaged as a journeyman with Mr. George

Robertson, hosier and umbrella-maker, near Thorter Row.

He remained in Mr. Robertson's employment till he fairly

quitted that occupation altogether and devoted himself to

plant collecting. For many years parcels and letters

dealing with natural history matters were always asked

to be addressed care of Mr. Robertson. As showing that

even in the mending of umbrellas there was a possible

field for natural history observation, in one of his

journals he gives an account, with a drawing, of a curious

little insect, allied to the scorpion family, which he found

upon an umbrella left for repair. Mr. Robertson took an

interest in his workman's tastes and pursuits, and allowed

him opportunities for botanical excursions farther from

home than the Sidlaws and the country in the vicinity of

Dundee. These wanderings on nature studies bent were

all helping forward a purpose Gardiner had in view so

early as 1831, and part of which only was realised by the

publication of " The Flora of Forfarshire " in 1848. In the

" Botanical Repository " for August 1831, he writes that,

" in conjunction with William Jackson, we propose writing,

during the winter, a Natural History of Forfarshire, our

native county, in which undertaking we are desirous of

receiving the assistance of our friends and acquaintances."

He hoped "they would institute a research among their

notebooks, to supply us with matter." He did not get the
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encouragement and help he looked for, and in May 1833 he

intimated the project had been dropped for the present.

From his own contributions to his magazines one can

gather much information as to the fauna and flora of the

district. He was quick to note, and careful to record,

the plants in flower or fruit ; the birds, with their nests

and young ; the insects, with their different food plants, and

the stages of their transformations. Although a botanist

in the first place, all aspects of open-air life interested him.

His early taste for " kailies " never left him, and it was
one of his special delights to carry home the insect larvae

he came across, keep them in his live-boxes, feed them
with leaves from the plants on which they had been

deposited as eggs, and watch the wonderful sight as the

perfect insects were evolved. He relates with great glee

the story of a white butterfly, thus reared, which would

perch upon his finger and suck sugar from his mouth.

And not only does he record his " finds "
: he gives also the

impressions made upon his mind and heart by the scenes

among which he obtained them. In one of many contri-

butions which he made to " Loudon's Magazine of Natural

History " (1831-35) this emotional experience is related in

language which rises into poetry. In this same magazine

also appeared an account of a " tour " he made along the

coast of Forfarshire in 1831. This, given more fully in

his " Botanical Repository," is very interesting reading,

although some remarks he heard from the innkeeper at

xVuchmithie with reference to George Don do not give one

such a high estimate of the Forfar botanist as Dr. Claridge

Druce expresses in the British Association Dundee Hand-

book (1912). 1

1 The passage is as follows :
" ' Mine hostess of the great room '

informed me that Mr. Drummond of Forfar (Don's successor at Doo
Hillock) used to lodge sometimes whole weeks in her house for the

purpose of botanising the adjacent rocks and braes, and would rise and
walk out every morning by three or four o'clock in pursuit of plants.

On my mentioning Mr. Don, ' out spoke mine host
; and pronounced a

warm invective against that gentleman, who, he observed, had ruined
these braes, for, since he had been prowling about there, not a plant

worthy of notice was to be seen. I had no reason to doubt the veracity

of mine host's assertion, for I have frequently searched Mr. Don's
habitats in vain. I verily believe his plan respecting rare plants was
—first to dig up all the specimens he could see, and then note the

localitv."
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Gardiner's pleasure in these rambles and his desire to

increase his knowledge made him anxious to have the

opportunity of a wider field. A modest proposal he made

to the Botanical Society of Edinburgh in 1838, to collect

for the Society 2500 specimens of plants from the Perth-

shire mountains, for the sum of five guineas, was accepted

by the Society. If the sum he asked was a poor return

for the labour he spent and the 3000 specimens he supplied,

at least it brought him into contact with many fellow-

workers in Scottish botany ; and, on 18th November 1838,

the Society showed their regard for his work by electing

him an Associate. The London Botanical Society also took

advantage of his services, and added his name to the list

of their Associates x
; and, as I have said, ultimately he

came to devote his time altogether to the collection and

distribution of British plants. From this period till his

death, it would be hard to estimate how many and how

varied were the specimens which passed through his hands.

Orders from all parts of the three kingdoms and from the

Continent found their way to his hands, and he got into

communication with all the famous botanists of the time.

The elder Hooker (Sir W. J.), Professor Lindley, Churchill

Babington, and his better known relative, C. Cardale

Babington of the " British Flora "
; Hewett Cottrell Watson,

the earliest investigator of the geography of British plants,

with whom Gardiner botanised on the Clova Mountains;

Professor Walker-Arnott of Glasgow, Professor J. Hutton

Balfour, Edinburgh (a good friend to Gardiner in many

wa}7\s), Professor Harvey, Dublin, the elder Lyell of

Kinnord}', and his more famous son, Sir Charles, and many

others, who gave him every encouragement in his work

and spoke highly of him to their friends and pupils. And

now in the summer and early autumn months of each year

he was to be found at Clova, or among the Perthshire hills,

collecting his plants in mighty loads ; drying and pressing

them at the nearest inns, or in shepherds' huts, and for-

warding them to Dundee by the country carriers, for trains

were only beginning then to make themselves infinitely

useful. In some lines which he sent to his friend James

Donald in London, who served his apprenticeship in one

1 In 1849 the Linnean Society enrolled him in their list of Associates.
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of Dundee's many famous nurseries—Lilybank—and after-

wards was Superintendent of Hampton Court Gardens,

London, Gardiner gives in versified form a hint of the

ground he covered in his journeyings.

INVOCATION TO A SCOTTISH FRIEND IN LONDON,
WHILE SUFFERING UNDER ILL-HEALTH.

Again the summer's gladdening smile

Beams upon our native isle
;

And the fields are gay with flowers,

And amidst the verdant bowers
Love triumphant holds his reign,

While his voice, in joyful strain,

Makes the welkin ring again.

Wandering now in woodland green,

Where the rarest flowers are seen

Hiding from the vulgar eye

—

Oft, my dearest friend, do I

Wish that thou my joy could'st share,

When I meet with blossoms rare :

And, methinks, the air so bland
Of thy healthful fatherland,

Might thy drooping powers restore

To their vigorous tone of yore.

If 'tis city's baleful breath
That hath brought thee nigh to death,

Why not leave it for a time,

And, in more congenial clime,

Breathe the air that can renew
Steady pulse and rosy hue .'

Might'st thou not with me explore

Scenes thou never traced before ?

Scenes of grandeur that impart
Lofty impulse to the heart

;

And, amid the mountains hoar,

Listening to the cataract's roar,

Spend the happy Jidy time,

AVooing Flora in her prime.

Might we not, from Ben Venue,
Gaze on Katrine's waters blue

;

Or in Trossach's rugged dell,

Seek the flowers thou lov'st so well 1

Come ! Ben Ledi's lofty brow,

Is with bloom encircled now
;

And the sweetest breezes play

Round the lovely Loch Achray.

Come ! the forests swell with sound

Of warbling love, and all around
Breadalbane's giant mountains rear

Their independent heads, and wear
Their summer robes of beauty bright

;

And Flora's votaries invite

To banquet of supreme delight.
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How happy could I climb with, thee

Ben Vorlich's bold acclivity
;

Or Lawers' loftier summit seek,

Where colder breezes fan the cheek
;

Or fondly botanising stray

Along the banks of clear Loch Tay
;

Or spend the balmy evening hours
In Aberfeldy's birken bovvers :

Where, in fragrant green recess,

You might hear the glad Moness
Leap from rock to rock with glee,

Singing in his revelry,

Till the very echoes seem
Quite enamoured of his theme.

Come ! while Flora o'er the land
Scatters, with a graceful hand,
Beauty, that can joy impart
To the sense, and to the heart.

Ere the voice of music dies

In the woods, and sunny skies
;

Ere the rosy moments fly

To their home,—Eternity !

Haste thee northward once again,

Leave behind the southern plain
;

And on hill and mountain free

Gather health and flowers with me.

But a fuller and more detailed record exists of the ground

he covered and the work he did. He was now married,

and when from home, in the summer months of 1841 to

1846, he kept his wife fully informed as to his doings.

The letters are written from Clova, Killin, Ben Lawers

Inn, or the Castleton of Braemar. In them he tells his

wife of the progress he is making, how he has collected

from 5000 to 6000 plants, but will require at least 10,000

for his season's supjjiy. How the wet and cold weather

is trying him, and the heavy bill of expenses mounting up

;

how terrible the delay is with posts and carriers. How he

saw " Boz " and his wife the other day at Lochearnhead

;

how Hewett C. Watson and Thomas Edmonston botanised

with him among the Clova Mountains. He tells her how
he got a lift from Mr Gershom Cumming the engraver, who
was on his way to Lochlee, with the object of sketching

the landscape for his forthcoming book, "Forfarshire

Illustrated"; that the "jar" has got empty, and he has

returned it with the carrier. Will she get it filled, at the

usual place, and return it in the box with fresh supplies

of drying paper and a gingham shirt ; his present one,
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through the drenchings he has had, has got all the colours

of the rainbow, and (careful man) he does not want to

destroy his fine linen one by wearing it in this wet and
disagreeable weather. How she would have laughed had
she seen him coming to Ben Lawers Inn, literally loaded

with good and rare plants: with his glengarry, two
vasculums slung round his waist, and two handkerchiefs

on his back, looking, for all the world, like Christian with

his load of sin in the illustrated "Pilgrim's Progress"" (6th

July 1842). Some days after this he went to church, with

notebook and pencil, prepared to send his wife the " heads
"

of the sermon. But when the 18th Psalm was given

out in Gaelic, sung in Gaelic, and the gentleman in black

began to pray in Gaelic, he thought it was time to slip

out of church. He tells her he is on his last shilling, and

can she manage to borrow three or four pounds, as it

will be so disappointing for him to turn homewards and

his season's needs not nearly supplied yet—once he is

back again he will soon repay the loan. So the letters

run on, and again and again reference is made to the " want

of funds." which is not the chronic trouble of this generation

alone, but was specially present with this gleaner in the

fields of Nature. And equally apparent in the letters is

the warm glow of his affection for his " dearest Elizabeth.""

The letters are now faded and worn ; the violets, forget-

me-nots, and sprigs of moss, which the lonely man sent

with his love, are yellow and dry. and yet these very

human documents still stir one's heart after seventy years

have gone. A few of the letters of his wife I have also

seen. They are poor productions: ill-expressed and badly

written. But one does not estimate the woman by these

things—her worth is manifest in the love she inspired in

her husband.

These annual excursions of Gardiner in search of plants

were very congenial to him. " He was able thus," he

wrote, " to gratify his own enthusiasm for botanical

pursuits, and at the same time enrich the herba/ria of his

subscribers with most of the Alpine varieties of Scotland.''

But the work was trying and exhausting, and told upon

him in after years. Nor was it free from risk and danger.

In a paper in the " Phytologist " on the " Flora of the
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Breadalbane Mountains," 1 he refers to an accident he met
with on the summit of Craigalleach (upwards of 3000

feet high), when he had the misfortune to sprain his right

ankle severely, and " what I then suffered in the descent

and for two months after, would have cured many a one

of botanising for ever ; but somehow or other it only

tended to increase my enthusiasm, and thus prompted

me in the present season (1842) to revisit that glorious

mountain altar, and there offer up to heaven grateful

thanks for my recovery, and for the pure pleasure I

continued to enjoy from the love of Nature's work."

Another experience is recorded by Hewett C. Watson,

long afterwards in 1866, with reference to that incident

alluded to in Gardiner's letter to his wife when he told

her how he and Watson and Edmonston had botanised

together at Clova. " We became enveloped in dense fog

and driving rain. We tried long to find a safe descent

down the rocks of Glen Dole, the head of Glen Clova, so

as to reach the stream which would have been our guide

to the inn some miles below, but were always foiled by the

steepness of the crags and the denseness of the fog. At

length, when nine o'clock came, it was too evident that

we must choose between remaining on the mountain top

all night, wet, weary, and famished, or striking down any
declivity, in order to reach the low country. We followed

a stream downwards, and shortly before midnight got

inside a shepherd's hut. Our kindly host rose from his

bed, made a fire, warmed some water, and mixed oatmeal

in it, thus giving us the most welcome meal perhaps that

I ever tasted."

In the forties of last century Gardiner was leading a busy

life in Dundee, and although his fellow-townsmen might

not know of it, others outside the town were quite aware

of the work he was doing. In a letter Sir William

Jackson Hooker wrote him (2nd July 1844) thus: "I was

quite pleased to hear Lady Cornwallis speak so favour-

ably of your plants the other day, and of her desire to

encourage you. ... I saw from your letter how valu-

able your time was, and how well you were occupied, and

as I am in no hurry about the seven Rare Mosses, I shall

1 " Phytologist," 1843, pp. 468-476.
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much prefer your sending them when you are more at

leisure."

On the occasion of Queen Victoria's visit to Dundee in

1844. some officers on board the royal yacht were very

desirous of meeting Gardiner, and were quite surprised that

no one seemed to know him. They were very soon put in

communication with him. however, when they came upon
Mr. Frederick Shaw, an old Reform Street bookseller. One
of the old school. " Freddy " was a man who knew the insides

of the books he sold, and his shop was quite a " howtf " for

the reading and thinking public of Dundee.

Gardiner was always actively connected with the Dundee
Watt Institution. 1 and had been elected a Life Member as

some acknowledgment of the services he rendered to it.

He contributed largely to its excellent museum, catalogued

its library, and lectured frequently to its members. For

many years the name of William Gardiner, umbrella-maker.

was in the list of the Directors of the Institution. He had

benefited by the institute in his earlier years, and gladly

gave his aid to make it helpful to others.

A little booklet. " Botanical Rambles in Braemar in

1844." was his first publication in 1845. In 1846 appeared

his " Twenty Lessons on British Mosses. " a second series of

which was issued in 1849. In these handy volumes dried

specimens of the mosses were mounted at the head of each

lesson given. In 1848 " The Flora of Forfarshire " was

published, and this, his last and principal work, found a

ready welcome, being, however, more appreciated in the

1 This institution, founded in 1S24 in memory of James Watt for the
" instruction of young tradesmen in the useful branches of arts and
sciences," was a most important factor in the educational life of Dundee.
Lecturers of eminence in science and literature were secured for its

lecture courses, in which also townsmen like Macviear. Gilfillan, J. B.

Lindsay, Gardiner, and others took a helpful part. Classes were formed
for the study of natural history and the physical sciences, public

exhibitions were arranged, a library and reading-room established, and
an extensive and varied museum gradually gathered together. For
many years the institution had a vigorous and useful existence.

Latterly it fell on evil times, and financial difficulties hampered its

activity. The buildings raised to accommodate classes, lrctures, and
museum on which money had been borrowed fell into the hands of the
bond-holders The organisation was carried on in a less pretentious

manner, until in 1868 it ceased to exist, and the library and museum
were handed over to the Dundee Free Library, the outcome of the

town's adoption of the "Free Libraries Act " in 1S66.
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South than in his native county. It was, and still is, a

good type of a local flora, and retains for us a good deal of

the old lore which was associated with flowers and herbs. It

preserves the common and local names of the plants—always

a desirable thing—and in this respect is a striking con-

trast to Dr. Buchanan White's " Flora of Perthshire," which,

with many excellent features to commend it, does not give

a single popular or common name. The botanical journals

of the period gave the " Flora " a hearty welcome, although

some of the reviewers objected to the presence of so much
indifferent poetry. Objection was then, and has since been

made to his adding needlessly to the richness of the county

flora by including many of George Don's disputed " finds,"

which Gardiner has to confess he has not been able to

verify. However, these points only affect the scientific

botanist ; to the ordinary reader, and especially to the local

one, the book should always be interesting for the bits of

plant lore, and the picturesque sketches it gives of the

botanist's happy hunting-grounds in the county. Incident-

ally, too, it illustrates Gardiner's familiarity with and

obligation to many local botanists who, in the third and

fourth decades of last century, made the botany of Forfar-

shire and Perthshire bulk so largely in the natural history

literature of that period. The issue of the " Flora " marked

the high-water point in Gardiner's life, for somehow the

tide began to turn from then. His scheme for a Fauna of

Forfarshire never took shape.

While apparently considerable sums of money must have

passed through his hands, yet the expenses of a good deal

of his work were very heavy, and evidently he was never

quite free from monetary troubles. Then, as the outcome

of the trying and arduous field work of which I have

spoken, his health began to give way. No frame, however

robust—and his was not that—could bear such a strain

unscathed. The death of his wife in May 1850 was a very

sad blow, and seemed to accelerate matters. By the end

of 1851 he was very seriously ill. Friendly hands and

neighbours did what they could for him and his motherless

boy of six years. But it was apparent that better and

more regular attention and nourishment must be secured,

if there was to be any chance of recovery. Dr. Charles
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Osborne, well known in Dundee as a skilful doctor and a

keen botanist, was unfailing in his attendance on poor

Gardiner, and ultimately, on his suggestion and that of

Professor J. Hutton Balfour of Edinburgh. Gardiner's

friend and admirer. Mr. James Scrymgeour. was induced to

write to all those who had been in communication with

Gardiner, intimating to them the almost destitute condition

in which he lay. " If ever this humble but enthusiastic-

naturalist was to recover, it would be a work of consider-

able time, and assistance was therefore necessary." The
natural history journals gave full publicity to Mr.

Scrymgeour's plea. In the " London Journal of Botany
"

Sir W. J. Hooker, with his usual kindness, made a special

appeal for his humble brother botanist. " Few of our

readers." he wrote, " but are acquainted with the botanical

writings and the beautifully prepared specimens of Scottish

plants by Mr. Wra. Gardiner of Dundee. Like his pre-

decessors in the same career. Don and Drummond, his

mind has been more set on studying the works of nature

than in laying by a provision against a time of sickness

and old age ; and now it has pleased Providence to pros-

trate him with severe illness, at a time when, as we have

reason to know, he is wholly dependent for support on

what a few personal friends and others have done for him.

Should this notice induce anyone to contribute to the

wants of this most deserving person, donations will be

thankfully received on his behalf by James Scrymgeour,

Esq.. 11 Reform Street, Dundee."

The response to the appeal was most gratifying—consider-

able sums of money being freely sent.

In the list of subscribers, afterwards printed, the name
of nearly every well-known British botanist was to be

found, and in many cases the kindly letters which accom-

panied the subscriptions showed a high regard for the

humble botanist who had fallen in his life struggle.

There seemed every hope that what money and care

had secured for Gardiner, would in time restore him to

health and work again. He was able to move about the

house, and busied himself preparing a new edition (the

fourth) of his " Mosses "
; but, alas, he caught the germs of

typhus fever—outbreaks of which were too common in the
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Overgate, and tell us something of its sanitary conditions.

With his weakened frame the attack was soon fatal, and

on 21st June 1852 the end came.

At the age of forty-four the Overgate naturalist " past

to where beyond these voices there is peace."

A New and Peculiar Astragalus from the Tibetan

Frontier. By W. W. Smith, M.A.

Astragalus orotrephes, W. W. Sm. Sp. nov.

Inter species himalaicas adhuc cognitas foliis 3-foliolatis

species distinctissima.

Planta nana, dense caespitosa, fere musciformis, habitu

Arenariae polytrichoides, Edgew. vel Androsace Selaginis,

Hook. f. et Thorns. Rhizoma lignosum ad 15 cm. longum,

funiforme, multiceps, ramos numerosos coluinniformes arete

compactos superne gignens. Caules brevissimi numerosi,

omnes cum ramis rhizomatis in glebam circ. 10 cm. diameti-

entem, infra reliquiis foliorum delapsorum dense indutam

conferti, supra foliis minimis omnino celati. Folia omnia

radicalia trifoliata : rachis 4-5 mm. longa, albo-hirsutula,

stipulis circ. 4 mm. longis irregulariter ovatis membranaceis

albo-ciliatis instructa ; foliola sessilia, medianum 3 mm.
longum, lateralia 2 mm. longa, lanceolata, ita incurva ut

linearia videantur, dense albo-hirsutula. Flores solitarii

hinc inde in summa gleba paululo eminentes. Calyx

4 mm. longus, ad tertiam partem in dentes subaequales

lineari-lanceolatos divisus, undique plus minusve dense

hirsutulus. Corolla circ. 6 mm. longa, segmentis subae-

qualibus. Stamina diadelpha. Ovarium sessile minute

sparse hirsutulum stylo 3 mm. longo incurvo praeditum.

Fructus (immaturus) 4-seminiferus.

East Himalaya.—Collected by the Political Officer,

Sikkim, July 1902. Type in the Calcutta Herbarium.

The exact locality is not noted on the ticket. The

specimen was probably collected on the Tibetan plateau

beyond or at the boundaries of Sikkim. The plant appears

to have been collected only once. From its leaves and the

fewness of its seeds it does not fit well into Astragalus, but
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is nearer that genus than any other, in my opinion. It

strongly resembles in habit the tufted Arenarias so prevalent

in the north-west corner of Sikkim. where the climate is

markedly Tibetan in character, and recalls also Androaact

Selago of the same region. It has not been recorded from

Sikkim. traversed yearly by the native collectors of the

Lloyd Botanic Garden, and I suspect its habitat is in the

region lying to the north of the Sikkim frontier at an
altitude of at least 14.000 feet.

Ox the Leaves of some Species of Banksia.

By R. C. Davie. MJL, B.Sc.

Von Mohl in 1816 (" Vermischte Schriften."* p. 248) l noted

in the leaves of some species of Banksia the restriction of the

stomata to cavities lined with and partly occluded by hairs.

An examination of the leaves of the >pecies of Banksia

growing in the Royal Botanic Garden. Edinburgh, has

revealed several types of leaf and various arrangements of

the stomata. In every case the stomata are raised. Except

in Banksia serrata, Linn., a small outer chamber (" Vorhof ")

is present: in B. serrata, Linn., the outer chamber is very

prominent. The stomata occur on both surfaces of the

leaf in this species : in the other species they are confined

to the lower surface of the leaf.

In B. serrata, Linn., B. littoralis, R. Br., and B. spinulosa.

Sin., there are no cavities containing the stomata. In

B. collina, R. Br., B. coccinea, R. Br., and B. grand Is.

Willd., the stomata occur in shallow depressions between
the projecting nerves of the leaf. In B. attenuata, R. Br..

B. irUegrifolia, Linn., and B. marginata, R. Br., these

depressions are deeper, but still occur only between the

nerves. In B. M R. Br.. B. paludosa, R. Br., and

B. que re ifolia, R. Br., there are deep depressions in which

occur subsidiary cavities In B. ericaefolia, Linn., there are

two deep furrows formed by the revolute leaf-margins.

An examination of material grown under natural con-

ditions will be made when plants are obtained from

Australia.

1
Cf. E. Brown, " Suppl. pr. Prod. Flor. Xov. Holl.,

:;

p. 34.
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Stratiotes Aloides, Linn., near Crieff. By
R. C. Davie, M.A., B.Sc. (Plate V.)

Stratiotes Aloides, Linn., though apparently indigenous

in the eastern counties of England (1), where its fossil seeds

have been found (2), seems to have been introduced into all

its Scottish localities.

In July 1906 I found Stratiotes in a small loch to the

west of Crieff, Perthshire, in rocks of Lower Old Red

Sandstone age—conglomerates and coarse grits. Through

the kindness of Mr. Wm. Barclay of Perth and of Mr. A. M.

Rodger of the Perthshire Natural History Museum, I have

been enabled to trace the history of this set of plants. In

the Perth Museum and in Dr. Kidston's herbarium, now at

Glasgow University, there are specimens of Stratiotes

collected at this pond by Dr. Kidston in September 1884.

Dr. Kidston tells me he was taken to it by the late Dr.

Buchanan White, who gave the name Blackbank Pond

for it.
1 On the Perth specimen there is a note that the

gardener said Stratiotes was planted in the pond about

1861, and that it came from Ravelston, Edinburgh (by

which was no doubt meant the old quarry near Blackhall,

Corstorphine, or the old marl pit near Davidson's Mains).

At subsequent visits to Blackbank Pond in 1908, 1910,

and in May of this year (1913), I found Stratiotes as

abundant as in 1906.

It covers the surface of the water, except just in the

centre of the pond, where Potamogeton natans, Linn.,

takes its place (Plate V., A). In the open reed-swamp

surrounding the open water, Stratiotes is accompanied by

Typha latifolia, Linn., and Lemna minor, Linn., while in

the closed reed-swamp are Comarum palustre, Linn., Cicuta

virosa, Linn., Menyanthes trifoliata, Linn., Iris Pseuda-

corus, Linn., TypJta latifolia, Linn., Sparganium erectum,

Linn., Carex inflata, Huds., and C. vesicaria, Linn.

(Plate V., B).

1 Mr. J. Carson Gentles writes on 14th June 1913 :
" I was told a few

days ago by one of the old workmen that he remembers the proprietor

sending bulrushes from Loch Monzievaird to be planted there. The

place was perhaps in these days just a slough, and it was fenced later

to save sheep and cattle from being bogged. Our old maps about 1828

do not show it, the first map on which it is depicted being 1853.

'
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At places round the outer margin of the reed-swamp
occur a few plants of Ranunculus Flam/mula, Linn...

Calth'i palustris, Linn.. Cardamine pratensis, Linn., 0.

hvrsuta,IJum., Viola palustris, Linn., Myt sotis Sc

Linn.. Juncus effasus, Linn.. Ca/rex Goodenowii, Gay. and
Glyceria fluitans, Br. The tree- beside the pond are

BetuL.i alba, Linn.. Alnua rotund [folia. Mill.. Sal

purpurea, Linn.. S. phylicifolia (Linn.i. Sin., and some
Conifers. Around the roots of these trees and on the

ground near them are Polytrichum commune, Linn.,

Gatharinea undulota. W. et M. .and H • ium squar-

rosum, B. et $.. while on the side of the pond from which
trees are absent is a considerable quantity of Sphagnum
aeutifolium, Ehrhart. A marked feature of the associa-

tions is the absence of Phragmites communis, Trim

Phragin not always, however, a companion of

Stratiotes in native associations. Fleroff (3) describes the

vegetation of some shallow lakes and marshes in the

Wladimir district of Central Russia, where St

abundant. Near the village of Polubarskoje N

» dated in the open water with Lemna minor. On the

edge of this open water there are. here and there, plants

of Oicuta virosa, Can 'lis, Curt., and 0. striata, Good.

Phragmites settles down after a hrni foundation has been

made by these plants. As plants of Phragmites die. an

Alder marsh gradually rises on their remains. At other

places on the lake, instead of Ph. ragm ites there appear thick

masses of Typha latifolia. And with Typha are associated

Oieuta virosa, Carices and Alders and Birch shrubs.

From this it appears that Phragmites communis and

Typha latifolia are interchangeable companions of Strat

a. however, is constantly associated with it on these

Russian lakes.

On the Norfolk Broads, according to Miss Pallia (4),

Stratiotes is regularly associated with Ranunculus
cirevi Sibth., and MyriophyUum turn, Linn., or

M. verticittatum, Linn. Typha a/ngustifolia, Linn., and

Phragmites communis are dominant in the reed-swamp,

both open and closed, while Gicuta virosa is present

in the closed reed-swamp, on the free water side, on the

Broads of the River Ant.

TBANS. BOT. 50C. EDI>\ VOL. XXVI. 13
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In the district round Edinburgh Stratiotes has been

present at Duddingston Loch, Lochend, and the marl pit

near Davidson's Mains, from all of which it has now quite

disappeared. In 1909 Mr. W. Edgar Evans (5) found it in

a pool between Haddington and Morham. The records for

Duddingston Loch go back to 1840. Mr. Wm. Evans, to

whom I am indebted for much information about the

Stratiotes localities near Edinburgh, does not know at

what time it disappeared from Duddingston.

In the marl pit near Davidson's Mains Stratiotes was
present until a few years ago, but there is now no trace

of it, partly, no doubt, owing to the spread of Equisetum

limosum, Linn., over the pond, more probably because of

the depredations of collectors.

At Morham the only associated plant is Lemna minor.

Outside of the Edinburgh district Stratiotes has been

found at Loch Rescobie, the Loch of Forfar, the Loch of

Clunie, and in ponds in vice-counties 83, 84, 90, and in

Perthshire. In all of these places Professor Trail (6)

records it as " introduced."

The presence of marl in the pit at Davidson's Mains and

at Loch Rescobie suggests one condition for the success of

Stratiotes. The lime from the marl probably neutralises

the humic acids of the ponds sufficiently to permit

Stratiotes to thrive. The water in the Norfolk Broads

must also be to some extent charged with lime from the

underlying geological formation.

Mr. Gentles tells me that marl was once raised from the

loch at Ochtertyre, which is near Blackbank Pond, and

my analysis, of water kindly sent by Mr. Gentles from

Blackbank Pond, has revealed 13 grains of carbonate

of lime per gallon.

Stratiotes thus appears to thrive in water more or less

richly charged with lime. Experimental ecology, by

introducing plants into probably favourable situations,

might confirm relations to environment such as this of

Stratiotes to lime.

In all of the situations mentioned, however, the lime is

present in comparatively small proportions. An experi-

ment worth trying would be the introduction of Stratiotes

into such a loch as that at Carlingwark, Dumfriesshire,
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where marl was once dug in quantity. Of this loch Mr.

West (7) remarks that many of the submersed plants had
a deposit of calcium carbonate upon their leaves.

Though Stratiotes appears to succeed in water contain-

ing some lime, it might be unable to live in so richly

charged a lime water as this of Carlingwark Loch.

Cicuta virosa, which appears to be frequently associ-

ated with Stratiotes, must be able to live in a lime-charged

water, but it does occur in lochs where there is apparently

no lime present.
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Lychnis Preslii. Sekera. and other Lothiax
Plants. By James Fraser.

In May 1913 (unless where otherwise stated) the follow-

ing plants were observed in the Lothians :

—

Chrysanthemum macrophyUum, Waldst. et Kit., a

single clump on the margin of a field on the north slope of

the Braid Hills, and several on the sloping bank west of

Juniper Green Railway Station, in v.c. S3. Polygonum
aequale, Lindm., several at Leith Docks in 1904, v.c. 83.

Symphytum jperegrinum, Ledeb., a large colony east of

North Berwick in v.c. 82 ; several on the edge of a field on

the north slope of the Braid Hills ; several by the roadside

west of Colinton ; a number at Marchbank near Balerno

;

several near Slateford ; a large number in several places

near the village of Cramond—all in v.c. 83 ; several at

Carlowrie ; and two or three at " Society," west of South

Queensferry, v.c. 84. Symphytum orientate, Linn., several

at Carlowrie, v.c. 84. Lychnis Preslii, Sekera, with hernia-
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phrodite flowers, a single clump on a dry bank by the side

of a field on the north slope of the Braid Hills, v.c. 83.

This is the second instance of the occurrence of this plant

in Britain, the first being the discovery of a single clump

with female flowers near Tantallon Castle, v.c. 82, by Miss

Trower in 1910. The casual occurrence of this form in

single plants leads to the conclusion that it is merely a

glabrous form, a " mutation

'

:

or " sport," of Lychnis diurna,

Sibth.—an opinion strongly held by Professor Domin of

Prague and expressed by him in a book on " Evolutionary

Theories," published in 1909 at Prague. Writing in

January 1913, Professor Domin, reaffirming his opinion,

says further :

—" Since the (publication of) the above-

mentioned book I observed directly the origin of the

typical ' Lychnis Preslii ' in our Botanic Gardens, where

we are cultivating only the typical hairy form. Among
about forty or fifty plants of this form there arose two,

perfectly glabrous, smooth and pale green."

Sekera, who found this plant in great quantity in

Bohemia in 1842, at first named it Lychnis diurna, Sibth.,

var. glaberrima, and only on the advice of friends did he,

ten years later, raise it to the rank of a distinct species

under the name of Lychnis Preslii.

A New Lichen. Communicated by James M'Andrew.

Lecanora Andrewi, B. de Lesdain, n. sp.

Crusta indistincta, apothecia numerosa, conferta, usque

ad 1 mm. lata, disco pallido- vel livido-fusco, piano, margine

albido crasso subintegro vel subcrenulato persistente

flexuosoque cincto, C + leviter aurantiaco, KC+ intense

aurantiaco. Epithecium luteolum granulosum, thecium

et hypothecium incolorata, paraphyses facile liberae, graciles,

simplices, eseptatae, apice vix aut non incrassatae, asci

clavati ; sporae 8-nae, hyalinae, simplices, ellipsoideae, 11-13

(15) fx long. ; 6 lat. Gelat. hym. I+ intense caerulescit.

Primo intuitu Lecanoram dispersam in memoriam

revocat.

In an old quarry in the field opposite the Braid Hills

curling pond, Edinburgh ; coll. James M'Andrew.
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Seedling of Thysanotus. By Professor Bayley
Balfour, F.R.S. (Plate VIA.)

Goebel figures in " Organography of Plants " (Engl. Ed.),

p. 409, fig. 272, a seedling of an Australian plant, probably

an Allium, showing a peculiar outgrowth on the surface

of the cotyledon at the point where its middle portion

breaks after its suctorial function is ended. By this break

—which is characteristic of many inonocotylous seedlings

which have hypogeous germination with the cotyledon

acting as the first assimilating organ—the shrunken upper

part attached to the haustorium within the seed below the

soil is separated from the lower actively assimilating part.

The emergence from the soil of such seedlings is normally

marked by and brought about by the curvature of the

cotyledon fixed at one end to the rooted hypocotyl, at the

other to the haustorium in the seed, and the green visible

cotyledonary part of the seedling appears as a half-hoop

projecting from the soil, the particles of which have been

pushed aside by its general growth and extension. Goebel

suggests that the outgrowth which he figures upon the

surface of the cotyledon acts as a boring organ.

The peculiarity referred to is, I find, a character of the

seedlings of Thysanotus—I have seen it in T. multiflorus,

R. Br., T. jv/nceus, R. Br.—an Australian genus with

outliers in the Philippine Islands and Southern China, and

perhaps Goebel's species belonged to this genus and not to

Allium. I do not find, however, that the outgrowth takes

any part in promoting exit of the cotyledon from the soil.

It is not a boring organ, and is a late formation after the

cotyledon is above ground. It does not develop upon all

seedlings in a braird, and its length varies. Its real

function seems to be to act as a hydathode and allow water

outgo, which is otherwise denied the seedling owing to its

suctorial hypogeous extremity.

EXPLANATION OF FIGURES.

Fig. 1. Thysanotus multiflorus, R. Br. A series of seedlings showing
the outgrowth on the cotyledon at the point where the apical portion

separates.

Fig. 2. Thysanotus junceus, R. Br. Seedlings showing stages in

development.
Photographed from nature by Robert Moves Adam.
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Embryo of Laguncularia racemosa, Gaertn.

By Professor Bayley Balfour, F.R.S. (Plate VIb.)

Laguncularia racemosa, Gaertn., is a combretaceous

bush of the Western Mangrove spread over the shores of

West Tropical Africa and of West and East Tropical

America. Its life-history and construction are less known
than those of most of the other mangrove plants. I have

found no published record of its germination or of the form

of the seedling—a feature to which the peculiar environ-

ment of mangroves gives particular interest.

I have had occasion to look at the fruit and embryo of

the species in an excellent herbarium specimen from

Florida, and whilst such material does not give evidence

that enables one to depict with accuracy either embryogeny

or germination, it has supplied in this case data sufficient

to supplement published descriptions of the construction of

the embryo.

The sessile fruits of Laguncularia are produced in

profusion on the long branches of the inflorescence-axis.

They are not pendent and are easily detached from the

axis—characters all of which do not suggest vivipary.

The dry, one-seeded, one-celled fruit is derived from an

inferior ovary and has a spongy, leathery pericarp.

Crowning the fruit is a turbinate, leathery calyx, within

which lies the hardened flower-disk with the style in the

centre, and this intercalycine mass forms a stopper which

ultimately separates by a circumscissile slit. The fruit is

therefore technically a dehiscent one, but the dehiscence is

certainly not active. The club-shaped or elongated pyriform

seed has a thin resinous seed-coat and hangs from the roof

of the fruit cavity with the micropyle upwards.

The embryo is green within the seed, as frequently

happens amongst the Combretaceae. It fills up the whole

seed-cavity. There is no food store in the seed outside the

embryo. As it lies in the seed the embryo is a somewhat

cylindric, fat, and fleshy body about 1*5 cm. long, 2'5 mm.
broad, rounded at the basal end, and running out to a

narrower apical end. It consists of a central axis which is

enwrapped by two cotyledonary folds.

In technical language the embryo has convolute coty-
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ledons. Simple convolution of the cotyledons is not the

commonest construction of the embryo—it is, in fact, rare.

Its form suggests' facility of extraction in an exalbuminous

seed enclosed in a fruit giving restricted poral exit—but

that cannot be the whole adaptation. Most commonly
convolution is associated with that tortuous infolding of

the parts which is technically described as contortuplicate

—

a condition which differs from true convolution in this, that

the seed-coat follows the infoldings. Almost all genera of

Combretaceae are described as having convolute cotyledons,

and the true condition is found in Terminolia and in

Gyrocarpus, if that be still admitted to the family. Con-

volution usually means auriculate cotyledonary extension

which more or less covers the radicle. The degree of

development depends on the length of embryo axis.

In Laguncularia the special feature is that the seini-

macropodous axis is more than three-fourths of the length

of the seed and the cotyledons appear at the summit of a

stipe as short erect lobes, but each of them develops down-

wards from its margin an auricle on one side, the same side

in the two cotyledons, the other side showing no outgrowth.

The result is that the convolute part of the embryo is made
up of two auricles, one from each cotyledon, enwrapping

the hypocotyl.

As an adaptation to specific requirements of germination

in correlation with the structure of the fruit the construc-

tion seems to suggest : when the fruit falls on the saline

swamp water moistens the fruit and enters through the line

of circumscission of the stopper which is loosened. As the

embryo enlarges, the elongation of the hypocotyl pushes

out the stopper—the construction of the fruit-wall pre-

cludes all rupture in other directions. Vivipary seems to

be excluded.

EXPLANATION OF FIGURES.

A, embryo entire with enwrapping cotyledonary auricles. R, tip of

radicle.

B, embryo from which one cotyledon has been removed and the other

unrolled from the hypocotyl H to show its short upward elonga-

tion above the hypocotyl and the unilateral auricle extending

downwards.
C, embryo from which one cotyledon has been cut off at Cot. 1

, and the

auricle of the other cut off longitudinally at Cot. 2
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Primulas of the Bullate Section. By Professor

Bayley Balfour, F.R.S. (Plates VII.-XII.)

We are still far from having a satisfactory distribution

of the species of Primula into natural sections within the

genus, and until further exploration has brought to our

knowledge the many species that undoubtedly still await

discovery throughout the Himalayas and Western and
Central China, we can do little more in the way of

systematic grouping of the species than arrange, accord-

ing to what appear to be their degrees of likeness, such

forms as have become known to us, leaving to the

future the discovery of the definite branches of the

phyletic tree.

The section Bullatae which I wish to deal with here was
established by Pax on the ground of a general occurrence

of leaves with bullate upper surface in the species which he

included in it, but the assemblage he created is only partly

natural. Five species make it up, namely : Primula
Davidii, Franchet ; P. ovalifolia, Franchet ; P. bullata,

Franchet; P. bracteata, Franchet; P. Henrici, Bureau et

Franchet—all of them Chinese.

Showing you, as I now do, specimens of these species

(except P. Henrici, Bureau et Franchet—a plant which I

have not yet seen), you will recognise that there is a
marked difference in their outward appearance. There

is, no doubt, a certain amount of resemblance in the

bullation of the leaves in all of them ; but P. Davidii,

Franchet, and P. ovalifolia, Franchet, are herbaceous

species very different in habit from P. bullata, Franchet,

and P. bracteata, Franchet, which are woody and perennial

evergreens.

P. Davidii, Franchet, and P. ovalifolia, Franchet, have

indeed no right to be here at all, and in their fruit character

they resemble the Indian species P. obtusifolia, Boyle, and
others in which the summit of the capsule breaks irregularly,

leaving a large pore. This character has sectional value in

the genus.

In any case, the consideration of P. Davidii, Franchet,

and P. ovalifolia, Franchet, in connection with these woody
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shrubby species with which Pax has united them, gives us

no key to their phylogeny.

The other three species in Pax's section may form the

nucleus of one section in which will fall to be included

certain other Chinese and Tibetan forms of more recent dis-

covery, namely : Prim ula Forrest ii, Balf. fil. ; P. rufa, Balf.

fiL; P. Monbeigii, Balf. fil.; P. psevdobracteata, Petitm.

:

P. Dubernordiona, G. Forrest; and then I think also this

is the assemblage with which we should unite the

Baluchistan P. Lacei, Hemsley et Watt, which has hitherto,

by some mischance, found itself united with plants like

P. jioriburida, Wallich. P. Aucheri, Jaub. et Spach. and
P. verticiUata, Forsk.. with which it shows no special

features of resemblance.

Pax's section of the Bullatae may be recast as a

thoroughly natural one. including at the present time nine

species. The recast is the object of this communication,

in which I have written out for publication technical

characters of the group along with descriptions of the

included species, two of which are new and described here

for the rirst time.

The group is a remarkable one. First of all, one must
notice the suffruticose habit and the thick woody stems

that are developed in the species. In P. Locei, Hemsley et

Watt, it is true, the lignitication and secondary growth of

the stem does not progress to the degree attained in other

species—so much I judge from the few specimens of the

species available for comparison. — but the undershrub

cushion habit is there. Mr. Forrest describes P. Duber-

nardia/na, G. Forrest, as "forming dense cushions of

one to two feet in diameter."' and the specimen I show
of P. Forrestii, Balf. fil., tells, better than any descrip-

tion, of this exceptional construction in the genus

Primula. A photograph of P. Forrestii, Balf. fil.,

taken by Mr. Forrest in its habitat in Yunnan, has

been reproduced in the " Gardeners' Chronicle *' for 1910.

and gives a vivid picture of the adaptation of the

plant to its environment.

Perennating as they do in the form of compact cushion

undershrubs, their leaves, spent so far as active assimilating

work is concerned, still serve the purpose associated with
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this growth-form of water-guards—that is to say, they are

not immediately shed, but wither on the stems and then

form a screen against the nitration of drying winds, as

well as the penetration of intense sun rays, and also hold

moisture as an asset, opposing to it as an agent of decay

their crustaceous desiccation and resino-glandular secretion.

Passim I may remark this desiccation of leaves in such

perennating undershrubs is a field of investigation as

yet unexplored—although it is one for which abundant

material is ready to hand in the cushion saxifrages of the

Dactyloid section. There are several types. In general

terms the extremes are what we may call the crisp and

the sodden. In the former the vestiges of the leaves,

representing often only the petiole or the vagina, become

brittle and crumple at once on handling, wound sur-

faces are not covered by cork, but by the hardening

of tissues; in the latter the vestiges soften and collapse,

and the ultimate clearance depends upon rotting of

tissues which never harden. All such changes are

correlated with secretion whether in the leaves or on

the stem, and the story of the attunement of the

several grades of these degenerations with a purpose

is there for the telling by any investigator who will

accept the suggestion.

This undershrub habit is only developed in two other

species of Primula—apart from the European Auriculas

—

so far as we know them at present : in the Californian

P. sufrutescens, A. Gray, and the Chinese P. dnjadifolia,

Franchet ; but the immediate ancestry of the former is not

that of this Chinese, Tibetan, and Baluchistan series, and it

itself tells of an adaptation to other conditions than those

which have brought about the evolution of the type of

which I am speaking ; and the latter is an interesting

parallel development on another phyletic line within the

Chinese area.

The fragrance of the plants I am referring to is one of

their delightful possessions. On a warm day P. Forrestii,

Balf. fil., scents the atmosphere, and rubbing the leaves at

any time gives evidence of the perfume. Portions of dried

specimens if boiled will scent a room. The hair glands

are doubtless responsible for the odour in several species,
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but even specie- without conspicuous glands give off the

odour.

These undershrub primulas are evergreen— a note-

worthy character, for it is not merely, as in the Auricula,

section, the persistence of a convolute bud with a few

withered leaves below it. but the permanence of the great

tufts of green leaves. Yet it is not surprising to find this

in alpine plants of this habit as a prelude to the desiccation

in time of the leave- for the protective purpose already

indicated. Petiolation of the leaves is seen in all the sr

and then the blade in many of them shows conspicuously

bullation of the upper surface and a consequent elevation

of the veins on the under surface. This character is pi

in the young leaves of all the species, but it disappears in

the older ones frequently, and these may have quite fiat

surfaces. The bullation is not by any mean- peculiar

to this group. It is found in species of several other

sections, especially in juvenile leaves, but its ~:ence

in the adult in several of the 3] iee now under con-

sideration gives them a physiognomy that arrest- atten-

tion. Where farina is present it > __ _ated prominently

in the interstices of the veinlets on the under side of

the leaf. Here I may add that in P. Lact i, Hemsley
et Watt, there is a coating of interlaced hairs which

gives the plant the appearance of being covered by a

snow wool.

In all the species excepting one. P. Hcnrici, Bureau et

Franchet. the flowers are arranged in a simple umbel. In

P. H Bureau et Franchet. they are a 1 as

solitary. In most of them the scape is developed, either

elongated above the leaves as in P. buJlata, Franchet

;

P. rufa, Balf. til.: P. F Balf. til., or immersed in

the leaves a- in P. bracteata, Franchet : P.

Petitmengin; P. Monbeigii, Balf. til.: P. D"
G. Forrest. P. Law '. Hemsley et Watt, is peculiar, and its

construction has given origin to some misinterpretation.

The flowers develop at the outset in an umbellate cluster

at the end of a twig : no scape is visible : but before long

the scape begins to shoot out. and subsequently when the

fruit is formed the scape is evident as a distinct, though

short, pillar from the top of which the fruiting pedicels
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radiate. This delayed scape evolution is morphologically

interesting in relation to the dispute over the development
of the inflorescence in the common primrose, P. acaulis,

Hill. In the typical primrose plant, as you are aware,
there is no scape such as is found in the cowslip, P.

officinalis, Hill, or in the oxlip, P. elatior, Hill. But there

is a plant, found wild in several areas in Europe—in

Denmark, Germany, Austria, Switzerland—and named by
authors P. acaulis, var. caulescens. It has been in the
past regarded as a form of the primrose in which the scape

is developed. In these days when the fashion is to " solve
"

or " burke " riddles of form by using the word " hybrid,"

this plant has become a " hybrida secundaria " (acaulis x
elatior). I do not profess to give an opinion upon the
issue of " delayed development versus hybrid." All I will

say is, as bearing upon this point, that here in this species

P. Lacei, Hemsley et Watt, we see an example of postponed
scape evolution which shows that the phenomenon does

appear in the genus, and so far as I know there is no
experimental proof by hybridisation of the production of

the form called of old P. acaulis, var. caulescens
;
yet its

occurrence in the area over which it has been found in

nature would suggest that such an artificial hybrid should

be an easily produced one.

The flowers in most of this suffruticose section are

yellow. In P. Forrest ii, Balf. fil., the only one in cultiva-

tion for study, there is variation from pale sulphur-yellow

to an intense golden colour, and the richness of the latter

is most striking. Two species, P. Monbeigii, Balf. fil.,

and P. Dubernardiana, G. Forrest, from the Tibetan

frontier, have rose-coloured flowers larger than those of

the yellow type.

In the construction of the flower there are two forms

amongst the species I include in the group. All of them
have a calyx which is somewhat sclerosed at the base

—

the part will ultimately subtend the fruit—but the calyx

never becomes concrescent with the fruit. Whilst most of

them have a tubular campanulate calyx cut to a varying

depth, in P. Lacei, Hemsley et Watt, the campanulate

calyx hardly forms a tube. With the latter character is

associated an extended development of the corolla-tube, so
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that its length is relatively to that of the calyx as three to

one : along with this goes a marked narrowing of the tube,

and the whole corolla in P. Lacei, Hemsley et Watt, is

somewhat salver-shaped. In the other species the corolla

only slightly exceeds the calyx, and its tube has a curiously

transverse ridging on the inside below the anthers—

a

character that is not shown by the corolla-tube of P. L
Hemsley et Watt. This marked divergence in the flower

envelope characters might, in association with other features,

be regarded as pointing to a natural severance of the

Baluchistan plant from those with which I associate it here,

were it not that in P. pseudobructeata, Petitmengin—

a

plant I am sorry to say I have not yet seen—there appears,

from the description and from the comments of Petitmengin,

who specially notices it. to be a connecting link. It has

flower envelopes which are somewhere midway between

those marking the Chino-Tibetan forms and those of the

Baluchistan plant. The further finds which I anticipate

of members of the series in the intervening area will have

additional interest on this account.

The fruit characters in the species in which we know
them are uniform. The globose or slightly ovoid capsule

is inclosed in the tube of the calyx, barely projecting

beyond, and it dehisces by live crustaceous valves right

from apex to base. The valves vary in acuteness and
width.

The assemblage of characters here enumerated {rives a

distinctiveness to this group of an unmistakable kind.

Many of the vegetative characters may be correlated with

calcicoly. and this is the habitat assigned to all the species

by collectors who have given indications. Alas, how few

do so ! I have already referred to the excellent charac-

;tions given by Mr. Forrest in his tickets attached to

his herbarium specimens. In respect of this information

Mr. Forrest as a collector is unrivalled, as he is also in

the marvellously perfect condition and the fullness

his specimens.

As regards distribution, the species of the group are

mainly found upon the alps of Yunnan and the borders of

Tibet. P. Lacei, Hemsley et Watt, is an outlier. It is a

far cry from Yunnan to Baluchistan ; and were the inter-
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vening region thoroughly explored, one might speculate

on causes which had brought about the existence of similar

types in a genus at so great a distance. But that same
region is to be the hunting-ground of the coming genera-

tion from whose exploration many geographical and
phyletic problems of plant life will receive a solution, and
I am confident that on limestone areas of high altitude

in that area, forms of Primula will be found binding

together the species of this group now found in regions so

far apart.

In the matter of nomenclature—am I to retain the name
Bullatae of Pax's section for this remodelled group into

which I place three of the species of Pax's section, adding

six others ? As I said at the outset of this communication,

we are only groping at present for phyletic groupings in

the genus. I hope to present for the consideration of the

Society at future meetings some remarks upon the char-

acter and relationship of other species of the genus, and in

course of these I shall, in the light of recent discoveries,

bring forward evidence—as in some cases has been already

done by others—requiring much modification of the group-

ings presented by Pax, which were a great advance upon

all that preceded his work. In the circumstances, I think

it is better therefore to indicate the group I have been

dealing with by a distinct designation, and that I propose

is Suffruticosae—recalling the predominant and vegetative

feature of the species.

Of the species that are before the Society I need only

say further :

—

The best known one is P. Forrestii, Balf. fil.. found by
Mr. Forrest in Yunnan. It is the only member of the

group in cultivation. Unfortunately it is not quite hardy

in our climate. It resents the damp of the winter, as do

so many of these high alpine primulas. P. Forrestii, Balf.

fil., may be taken as a type of the yellow-flowered forms

with long scape carrying the umbel far above the leaves.

P. bullata, Franchet, and P. rufa, Balf. fil., are two species

from Yunnan nearly allied to P. Forrestii, Balf. fil. Like

it, they have yellow flowers : P. bullata, Franchet, marked

by its golden farina without hairs, whilst in P. rufa, Balf.

fil., the farina is associated with hairs. In P. bracteata,



1912-13.] BOTANICAL SOCIETY OF EDINBURGH 195

Franchet, we have one of the short-scaped forms from
which farina is absent. It is a yellow-flowered plant also.

P. Lacei, Hemsley et Watt, is also yellow-flowered—an
outlier in the way of its distribution and unique in the

possession of the white or golden hairs which give it a
woolly character—and showing the retarded scape develop-

ment already mentioned. P. Monbeigii, Balf. til., and
P. Dubernardiana, G. Forrest, are two plants with larger

flowers than those in other members of the group, and their

flowers are rose-pink ; the species are readily distinguished

by foliage character. P. pseudobracteata, Petitmengin, and
P. Henrici, Bureau et Franchet, I am unable to show. I

know them only by description : the former intermediate

between P. bracteata, Franchet, and P. Lacei, Hemsley et

Watt; the latter distinct in the group by its solitary

flower.

Primula.

Section Suffruticosae, Balf. fit.

Suffruticosa saepe pulvinatim ramosa varie farinosa et

glanduloso-pubescens plerumque fragrans. Caules lignosi

foliorum et scaporum vestigiis siccis vestiti. Folia juvenilia

revoluta, petiolata, petiolo basi subvaginato laminaque

firma saepe plus minusve bullata. Flores rarius solitarii

plerumque in umbellas singulas dispositi. Calyx tubuloso-

campanulatus, basi sclerosus. Corollae limbus concavus,

tubus intus transversim rugosus. Capsula valvatim ab apice

ad basin dehiscens calyce inclusa sed non tubo concrescens.

Plantae calcicolae alpium yunnanensium et tibetorum.

A. Flores in umbella simplici.

a. Scapus foliis longior. Flos luteus.

I. Epilosa. Aureo-farinosa. 1. P. bullata,

Franchet.

II. Glanduloso-pubescens.

1. Folia basi subcuneata. 2. P. rufa, Balf. fil.

Corolla extus far-

inosa.

2. Folia basi subcordata. 3. P. Forrestii,

Corolla extus pu- Balf. fil.

berula.
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B.

b. Scapus foliis brevior.

I. Flos luteus.

1. Corollae tubus caly-

cem vix aequans.

Efarinosa.

2. Corollae tubus caly-

cem duplo superans.

a. Albo-farinosa.

b. Albo- vel aureo-

lanata.

II. Flos roseus.

1. Folia aureo - farinosa

dentato - crenata.

Calyx ad medium
vix fissus.

2. Folia sparse albo-

farinosa subintegra.

Calyx ultra medium
fissus.

Flores solitarii.

4. P. bracteata,

Franch.

5. P. pseudobrac-

teata, Petitm.

6. P. Lacei, Hemsley
et Watt.

7. P. Monbeigii,

Balf. fil.

8. P. Dubemar-
diana, G. Forrest.

9. P. Henrici,

Bureau et Franchet.

1. Primula bullata, Franchet, in " Bull. Soc. Bot. France,"

xxxii. (1885), p. 265. (Plate VIIa.)

Suffruticosa, glabra. Rhizoma crassum lignosum apice

divisum et vestigiis foliorum anni praeteriti dense

obtectum.

Folia petiolata, 4-7 cm longa ; lamina firma lanceolata,

2 -5-3 -5 cm. longa 1-1*8 lata omnino glabra supra bullata

subtus intricato-elevato- reticulata ibique luteo-farinosa,

margine crenata, apice obtusa, basi in petiolum subaeque-

longum rufam anguste alatum et subvaginatum attenuata.

Scapus validus giaber erectus rufus ad apicem luteo-

farinosus 17 cm. altus umbellam unam multifloram gerens;

bracteae lanceolatae acutae subfoliaceae 1*3 cm. longae basi

margineque rufae cum pedicellis inaequalibus calyce et

corolla luteo-farinosae
;
pedicelli 1-1 5 cm. longi.

Calyx tubuloso-campanulatus ad 8 mm. longus, lobis

brevibus 3 mm. longis ovato-deltoideis mucronulatis.
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Corollae aureae tubus ad 1'3 cm. longus calyce subduplo
longior intus infra antheras transverse rugosus, limbus
1-1-3 cm. diametiens lobis rotundatis emarginatis. Capsula
ovata calyce inclusa.

Yunnan. On limestone rocks of Hee Chan Men. Delavay
(1884), No. 114.

This species is readily diagnosed by its glabrous character

and the golden farina upon the whole inflorescence. It

contrasts strongly in these respects with all the other

species in the section.

2. Primula rufa, Ball til. Sp. nov. (Plate VIII.)

SufFruticosa omnino pilis rufis plus minusve vestita,

fragrans. Rhizoma lignosum apice divisum et vestigiis

foliorum anni praeteriti dense obtectum.

Folia petiolata ad 8 cm. longa ; lamina elliptica ad 6 cm.

longa 3 cm. lata supra subbullata plus minusve rufo-

pubescens pilis pro parte glandulosis, subtus aureo-farinosa

et rufo-pubescens vix elevato-reticulata. apice obtusa,

inargine late crenata, basi cuneata vel in petiolum attenuata

;

petiolus 2-2 o cm. longus rufus dense pilosus anguste alatus

et basi vaginatus.

Scapus validus erectus 15-20 cm. altus efarinosus pilis

rutis dense obtectus umbellam unam multifloram gerens

;

bracteae 1-1 "5 cm. longae subfoliaceae efarinosae cum
pedicellis et calyce rufo-pubescentes ; pedicelli ad 1*5 cm.

longi sed saepius bracteas subaeijuantes.

Calyx tubuloso-campanulatus rufus basi subincrassatus

inter pilos sparse farinosus 8-9 mm. longus vix ad medium
tissus, lobis oblongis obtusis.

Corollae aureae plus minusve luteo-farinosae tubus ad
1*3 cm. longus, calycem vix duplo superans, intus infra

antheras transverse rugosus; limbus 1*5 cm. diametiens,

lobis rotundatis bifidis.

Yunnan. Hee Chan Men. Delavay (1885), No. 305

The specimens from which the above description has

been made were included in a gift of dried plants which

the Director of the Herbarium at the Jardin des Plantes

kindly made to the Royal Botanic Garden, Edinburgh. It

bears the label P. bullata, Franch., and the identification
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of it as that species by M. Petitmengin. Franchet : tells us

that the plant he described as P. bullata, Franchet, is

No. 114 of Delavay's collection. Amongst the plants sent

to Edinburgh from Paris there is a specimen with this

number, and I take it to be the true P. bullata of Franchet,

matching as it does the description save in the clothing of

the scape. Franchet says the scape is scabrid. I can only

find a faint puberulousness at its base on the single specimen

in our herbarium. This true P. bullata, Franchet, is an

entirely different plant from that which I have described

as P. rufa, Balf. fil., and indeed the surface distinctions are

plain. I tabulate the prominent ones :

—

P. bullata, Franch. P. rufa, Balf. fil.

Plant glabrous all over. Plant glanduloso-pilose.

Scape very glabrous, farm- Scape hairy, not farinose,

ose at top.

Bracts farinose without Bracts efarinose, hairy,

hairs.

Pedicels farinose without Pedicels efarinose and hairy.

hairs.

Calyx farinose without hairs. Calyx hairy and farinose.

P. rufa, Balf. fil., has a much nearer ally in P. Forrestii,

Balf. fil., from which it may not be found possible to

separate it by distinctive marks, but without additional

material showing connecting stages I prefer to keep it as a

separate species.

3. P. Forrestii, Balf. fil., ex G. Forrest, in " Notes R. B. G.

Edin.," iv. (1908), p. 228. (Plate IX.)

Suffruticosa plus minusve glanduloso-pilosa fragrans.

Rhizoma crassum lignosum vestigiis siccis nigrescentibus

foliorum annorum multorum obtectum.

Folia petiolata biformia, magna ad 20 cm. longa cum
petiolo laminam multo superante, parva ad 5 cm. longa

cum petiolo lamina vix longiore ; lamina ovato-elliptica v.

fere rotundato-elliptica, in foliis magnis 9-10 cm. longa

5-6 cm. lata supra plana sparsissime puberula subtus non

elevato-reticulata efarinosa et venis pilosis, in foliis parvis

supra bullata vel subbullata glanduloso-pilosa subtus aureo-

1 In " Bull. Soc. Bot. France," xxxii. (1885), p. 266.
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farinosa elevato-reticulata et dense pubescens, foliorum

omniuui apice obtusa. margine crenata vel bicrenata vel

crenato-dentata, basi subcordata
;

petiolus plus minusve

hirsutus foliorum magnorura ad 12 cm. longus. parvorum
4-6 cm. longus exalatus. versus basin lateraliter paullo-

expansus et subvaginatus.

Scapus validus erectus efarinosus plus minusve glanduloso-

pilosus S-23 cm. longus folia superans v. aequans umbellam

unam multifloram gerens : bracteae foliaceae late lanceolatae

aeutae 1*3-2 cm. longae integrae ad 10 mm. latae cum
pedicellis et calyce efarinosae dense glanduloso-pilosae v.

pubescentes
;

pedicelli ad 3*5 cm. longi bracteas longe

superantes.

Calyx tubuloso-campanulatus 12—14 cm. longus viridis

basi subinerassatus efarinosus. lobis brevibus 4-5 mm.
longis deltoideo-acutis vel oblongo-acutis.

Corollae aureae efarinosae extus puberulae tubus 1 2—1*6

cm. longus sursum ampliatus ibique intense aurantiaco-

coloratus infra antheras plus minusve transversim rugosus

:

limbus 2 cm. diametiens, lobis late ovatis vel rotundatis

profunde emarginatis.

Capsula ovoideo-globosa calyce inclusa ab apice ad basin

valvis crustaceis dehiscens.

Yunnan. Plant of 6 inches to 3 feet. Rootstock woody.

Flowers deep yellow with an orange eye ; flowers and

foliage fragrant. Pendulous from dry. shady crevices

of limestone clitfs on the eastern flank of the Lichiang

Range. Lat, 27 12 X. Alt. 9000-11.000 feet. May 1906.

X.W. Yunnan, China. G. Forrest. Xo. 2117. Eastern

flank of the Lichiang Range. Lat. 27
:

15 X. Alt 8000-

10,500 feet. May 1910. G. Forrest, Xo. 5563.

The nearest ally of the plant is P. rufa, Balf. til., and

perhaps when a larger number of specimens of that species

are available forexamination the identity may be established.

The most salient point of divergence between them is to be

found in the golden farinose calyx and corolla of P. rufa,

Balf. til. There is no sign of the farina in P. Forrest ii,

Balf. til. Again, the calyx of P. rufa, Balf. til., is altogether

smaller than that of P. Forrestii Balf. til., and the lobes

are blunt and rounded in P. rufa, Balf. til., not acute as in

P. Forre&ii, Balf. til. The leaf of P. Fvrrestii, Balf. til..
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has almost always the cordate base, while in P. rufa, Balf.

fil., it is attenuately cuneate.

4. Primula bracteata, Franchet, in " Bull. Soc. Bot.

France," xxxii. (1885), p. 264. (Plate X.)

Suffruticosa caespitosa efarinosa plus minusve pubescens.

Rhizoma lignosum crassum apice ramosum vestigiis siccis

foliorum et inflorescentiarum dense vestitum.

Folia petiolata 4-8 cm. longa ; lamina oblonga petiolum

aequans v. eo brevior supra rugosa vel subplana subtus non

elevato-reticulata, apice obtusa, margine subtiliter repando-

crenata basi attenuata
;

petiolus anguste alatus basi

vaginato-expansus.

Scapus tenuis glanduloso-pubescens 3 cm. longus foliis

multo brevior umbellam unam 5-10-floram gerens ; bracteae

foliaceae ad 1"2 cm. longae lineares vel lanceolatae
;
pedicelli

inaequales ad 2 cm. longi dense puberuli bracteis longiores

v. breviores.

Calyx tubuloso-campanulatus 1-1 "3 cm. longus basi

subincrassatus, lobis 3-4 mm. longis oblongo-ovatis obtusis

mucronulatis.

Corollae luteae tubus calycem vix superans intus infra

antheras paullo rugosus, limbus magnus 15 cm. diametiens

lobis obcordatis.

Capsula globosa.

Yunnan. Clefts of rock in the gorges of the Pee cha ho

near Mo so yn, Lankong. Delavay (1883), No. 2.

A distinct species of the series marked by its non-farinose

character and by the short scapes immersed in the leaves.

Apparently it is not so spreading as some other species, and

the herbarium specimens I have seem to show it is a plant

of the habit of our Dryas octopetala.

5. P. pseudobracteata, Petitmengin, in " Bull. Herb. Boiss.,"

ser. 2, viii. (1908), p. 366.

Albo-farinosa tota pube partim glanduloso - scabrida.

Rhizoma lignescens crassum apice vestigiis foliorum anni

praeteriti dense vestitum.

Folia 2 cm. longa 5-8 mm. lata petiolata dentata subtus

albo-farinosa ;
petiolus 1*5-2 cm. longus anguste alatus

laminam aequans vel superans.
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Scapus nanus folia non aequans umbellam 4-6-floram

gerens ; bracteae lineares 7-8 mm. longae
; pedicelli bracteis

longiores.

Calyx 5 mm. longus pubescens tubuloso-campanulatus

lobis ad medium fissis leviter dentatis.

Corollae luteae tubus calycem duplo superans, limbus

concavus 10-12 mm. diametiens, lobi obcordati emarginati.

Capsula ovato-rotunda calycem subaequans.

Yunnan. Batang. Soulie (1903). No. 4061.

Near P. bracteata, Franchet, from which it is distinguished

by its narrow leaves, white mealy below, at least when
young, by its calyx, not longer than 5 mm. , and with lobes

not deeply cut (whilst that of P. bracteata, Franchet, is

1 cm. long with deep, much narrower lobes), and by its

much more elongated corolla-tube—up to 1'5 cm.,—recalling

that of P. Lacei, Hemsley et Watt.

I only know this species from Petitmengin's description,

which I have transcribed.

6. Primula Lacei, Hemsley et Watt, in " Journ. Linn. Soc,"

xxviii. (1891), 325, pi. 41. (Plate XL)

Suffruticosa pulvinaris fragrans caudiculis sublignosis

brunneis foliis et innorescentiis vetustis densissime vestitis

hie et illic elongatis et cataphyllis paucis suftultis, plus

minusve albo- v. aureo-lanatis.

Folia petiolata, 2-3 cm. longa, ad apices ramorum subrosu-

lata; lamina l
-5-2 cm. longa 8-12 mm. lata firma obovato-

spathulata vel oblonga foliorum juvenilium semper rugosa

albo- vel aureo-lanata saepe glabrescens, apice rotundata

vel deltoidea, margine dentata, deorsum in petiolum anguste

alatum et basi vaginatim expansum attenuata.

Inflorescentia inter folia immersa ; scapus sub anthesi

nullus post anthesin in axem validum brevem 3-35 mm.
longum sparsim puberulum elongatus, umbellam 3-7-floram

gerens bracteae lineari-lanceolatae acutae virides puberulae

9-10 mm. longae 1'5 mm. latae
;
pedicelli 5*5-7 mm. longi

puberuli bracteis multo-breviores.

Calyx anguste campanulatus basi subsclerosus puberulus

vel albo- vel aureo-lanatus 7-8 mm. longus alte fissus,

lobis 5 mm. longis submembranaceis lineari-lanceolatis

acutis.
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Corollae luteae tubus angustus calycem duplo superans

faucem versus subampliatus, limbi lobis rotundato-ovatis

patentibus margine crenatis.

Capsula ovoidea 4 mm. longa calyce inclusa ab apice

ad basin valvis crustaceis dehiscens.

Baluchistan. Abundant at Torkhan in clefts of lime-

stone rocks in shady situations at about 4500 feet. Lace

(1887-88), No. 3648.

This charming species is a far west outlier of the section,

but so much of the area intervening between the Tibetan

station and Baluchistan is unknown botanically that our

ignorance alone gives cause for comment. I have little

doubt about its relationship with the plants of the further

East already described as belonging to this section. Its

remarkable white or golden-coloured woolly investiture is

a distinctive feature which we may correlate with its de-

velopment in the arid zone of a land remarkable for its

extreme and rapid changes of temperature. It is a desert

feature. The calyx and corolla diverge somewhat from

their form in the typical SufFruticosae and might give

cause for hesitation over the inclusion of the species here.

The calyx wants the conspicuous tube, and then the corolla

is nearly salver-shaped, its long thin tube wanting appar-

ently internal rugosities. But the description of P. pseudo-

bracteata, Petitmengin, indicates in that species a corolla

of much this character and it may be a connecting link.

Hemsley and Watt point out a habit resemblance between

P. Lacei, Hemsley et Watt, and the Arabian P. Aucheri,

Jaub. et Spach, and P. verticillata, Forsk. Probably for

this reason Pax has included P. Lacei, Hemsley et Watt, in

his section Floribundae along with these species. But

P. Lacei, Hemsley et Watt, has no affinity with the

members of that section. Its allies are the plants of the

section SufFruticosae as limited here, and with them it

should be associated.

7. Primula Monbeigii, Balf. fil. Sp. nov. (Plate XII.)

Suffruticosa. Rhizoma per annos plurimos persistens

crassum ramosum lignosum apice vestigiis foliorum inflor-

escentiarumque dense obtectum.

Folia 4-6 cm. longa petiolo laminam subaequante ; lamina
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elliptica, 1-1-5 cm. lata, plus minusve bullata et onmino
pilis glandulosis vestita subtus aureo-farinosa. maro-ine

revoluta et late crenato-dentata. apice obtusa. basi in

petiolum alatum subvaginatum dense glanduloso-pilosuru

attenuata.

Scapus brevis glanduloso-pilosus 1*5 cm. longus inter

folia immersus eis brevior umbellam 2-lloram gerens

;

bracteae lineares acutae piloso-ciliatae virides 1 cm. lono-ae

;

pedicelli tiliformes 1*5 cm. longi bracteis longiores.

Calyx tubuloso-campanulatus viridis glanduloso-pilosus

basi subincrassatus 9 mm. longus vix ad medium tissus,

lobis submembranaceis anguste ellipticis integris obtusis.

Corollae roseae tubus 14 mm. longus calycem superans

intus infra antheras transverse rugosus, limbus 1*5 cm.

latus lobis alte bifidis.

Capsula globosa calycem subaequans valvis crustaceis

usque ad basin dehiscens.

Yunnan: Tzekou. Pere Monbeig (1907). Xo. 176.

One of the short-scaped species in the section, like

P. pseudobracteata, Petitmengin. and P. Dvbernardicma,
G. Forrest. It is nearest to P. Dubernardiana, G. Forrest,

from which its less deeply incised calyx, and the elliptic

calycine segments separate it as well as the shorter golden-

mealed leaves and the whole glandular pubescence. I have

not seen Petitmengin"s P. pseudobracteata, but from his

description of its long tubular corolla, short calyx (only

5 mm. long), and the white meal, I gather that it is a

species distinct from Pere Monbeigs plant. Our plant is

strongly fragrant.

8. P. DvberTiardiana, G. Forrest, in " Xotes R. B. G.,

Edin.," iv. (1908), p. 221. t. xxxiiiA. (Plate VIIb.)

SufFruticosa pulvinatim rarnosa pube pro parte glanduloso

obtecta. Rhizoma lignosum vestigiis siccis crustaceis

foliorum vestitum.

Folia petiolata 5'5-6 cm. longa : lamina 25-3 cm. longa.

8-10 mm. lata, anguste lanceolata petiolum equans, supra

non bullata fere plana plus minusve glanduloso-pubescens,

subtus sparsim albo-farinosa et pubescens. apice obtusa.

margine subintegra vel subtiliter repanda, basi in petiolum

pilosum anguste alatum subvaginatum gradatim extensa.
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Scapus brevis efarinosus, 2*5 cm. altus, foliis multo

brevior, pilis vestitus et umbellam 3-5-floram gerens

;

bracteae lineares submembranaceae efarinosae pilosiusculae

1-1*4 cm. longae
;

pedicelli filiformes pube'scentes 18-22
cm. longi.

Calyx tubuloso-campanulatus pubescens 9-10 cm. longus,

alte fissus basi subincrassatus, lobis lineari-lanceolatis 6-7

cm. longis obtusis.

Corollae pallide roseae fauce luteo tubus calycem vix

superans intus infra antheras subrugosus, limbus latus

2 cm. diametiens, lobis late obcordatis alte marginatis.

South East Tibet. Forrest. No. 308. Dry situations

on the ledges and in the clefts of cliffs on the eastern flank

of the Mekong-Salween divide, Mekong valley. Lat. 28° 6' N.

Alt. 8000-9000 feet. June-July 1904.

This with P. Monheigii, Balf. fil., is a pink-flowered

species amongst allies having yellow flowers. Its nearest

relation is P. Monheigii, Balf. fil., but it wants the bullate

leaves and golden farina of that species, in which also the

calyx lobes are much shorter. From P. hracteata, Franchet,

in addition to the flower colour, the shape of the leaf and

the leafy involucre in that species are marks of separation.

P. Henrici, Bureau et Franchet, with which it has only

superficial resemblance, is separated easily by its solitary

flower and short calyx.

From the description of Mr. Forrest we gather that this

plant in its native habitat on the limestone cliffs on the

banks of the Mekong, forms dense cushions one or two

feet in diameter—a striking sight when covered with its

rose blossoms, which are relatively large for this section.

In the size of flower it seems to resemble P. Monheigii,

Balf. fil.

9. P. Henrici, Bur. et Franchet in Morot, " Journ.

de Bot," v. (1891), 98, t. 2.

Rhizoma basibus persistentibus foliorum vestitum.

Folia lanceolata, in petiolum attenuata, apice subobtusa,

maroinibus paululum revoluta, sinuato-denticulata, facie

superiore pilis glandulosis pubescentia, inferiore albo-

pulverulenta, vetustate undique rubiginosa.

Flores solitarii.
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Pedimculus glanduloso-pubescens, foliis brevior.

Calyx campanulatus, pilis brevibus glandulosis pubescens,

necnon albo-pulverulentus, 5-lobatus, lobis tubo paulo

brevioribus, ellipticis, obtusis.

Corolla tubo cylindrico. apice dilatato. quam calyx multo

longiore, lobis obovalibus. alte emarginatis.

Folia 2-3 cent, longa : pedunculus 15-20 mm. longus

:

calyx 5 mm. : corollae tubus 10-12 mm., lobi 5-10 mm.
longi.

Thibet, entre Lhassa et Batang. 1 mai.

Espece tres remarquable par sa vegetation qui la place

dans le voisinage du P. buttata Franch.. tandis que les

caracteres de ses fleurs la rapprochent davantage des

Aleurites. Le rhizome se divise en plusiers ramifications

recouvertes par les bases persistantes et tres serrees des

anciens petioles, et porte a son sommet des rosettes de

feuilles tres rapprochees. Le pedoncule commun reste fcrea

raccourci, presque nul. de sorte que les fleurs, peu nom-
breuses, paraissent basilaires Le P. dryadifolia Franch..

offre quelques particularity analogues, tout en restant bien

distinct par la forme de ses feuilles et par celle du calice.

I only know this plant from Bureau and Franchet's

description, which I have transcribed.

LIST OF PLATES.

Plate VIIa. Primula bullata, Franch.

., VIIb. Primula Dubernarduma, G. Forrest.

„ VIII. Primula rufa, Balf. fil.

„ IX. Primula Forrest ii, Balf. fil.

„ X. Primula bradeata, Franch.

„ XL Primula Lacei. Hemsley et Watt.

„ XII. Primula Monbeiffii, Balf. fil.

All from photographs bv Mr. R. M. Adam of the Royal Botanic Garden,

Edinburgh

Plate VIIb. of Primula Dvbernardiana, G. Forrest, appeared in the

"Notes of the Royal Botanic Garden' as an illustration of Mr. Forrest's

paper on Chinese Primulas. It is reproduced here by permission of the

Controller of H.M. Stationery Office.

15
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Additions to the Flora of Orkney, as recorded in

Watson's " Topographical Botany," Second Edition.

By Colonel H. H. Johnston, C.B., D.Sc, F.R.S.E

.

F.L.S.

(Read 15th January 1914.)

This paper forms a continuation of the one on the same

subject which 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.

Chiefly on account of my having been so much abroad, I

have done no botanical work in Orkney since 1895. with

the exception of the summer and autumn of 1912 and 1913,

during which two years most of the plants mentioned in

this paper were collected.

Before and since 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 others ; but, as the value of

botanical records is greatly enhanced by the possession of

authentic specimens, 1 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 work.

In the case of those plants which have already been

TRAXS. EOT. SOC. ESIX. VOL. XXVI. 16
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recorded from Orkney, references are given in the follow-

ing list, under each species and variety, to the books in

which the records have been published. These records

are principally contained in the 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 ; and " Supplement to Topographical

Botany, ed. ii.," by Arthur Bennett, published in " The
Journal of Botany," 1905.

The nomenclature followed is that of the second edition

of Watson's " Topographical Botany," 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 31 species and varieties recorded from Orkney in

the following list, 27 are native, 1 is naturalised, and 3 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, 1905.

"Bot. Exch. Club Report " = Report of The 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.

"Scot. Nat."= The Scottish Naturalist.

Watson, "Top. Bot." = Topographical Botany. Second edition. By
H. C. Watson, 1883.

COKRECTIONS.

As " The Annals of Scottish Natural History " has

ceased to be published, I take this opportunity of correcting

two mistakes which occurred in my paper published in

that magazine in July 1895, viz. :

—

On page 176 for * Lupinus perennis, Linn., read

*Lupinus nootkatensis, Bonn.

On page 179, after Pyrola rotundifolia, Linn., delete

" Rousay, A. R. Duguid ; and Rousay, 30th July 1881,
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James Reid. Native. The specimen collected by Dr.

Duguid was given to me by Miss Mary Gold, who received

it from Dr. Duguid," and substitute the following:

—

Rousay, August 1869, Miss G. Gold ; and Rousay, 30th

July 1881, James Reid. Native.

Class I.

—

Dicotyledons.

Fumaria purpurea. Pugdey (fide Arthur Bennett).

—

Turnip-held, Swanbister, Orphir, Mainland, 27th August
1880. Henry Halcro Johnston. The same specimens were

identified as F. pallidiflora, Jord., var. Bor.ei, (.lord.),

by the late Dr. J. T. I. B. Boswell.—Oat-field, 80 feet above

sea-level, Brims. Waas, Hoy. 4th August 1913, H. H.

Johnston. A weed of cultivation at both stations. See
•• Scot. Nat.," No. xlvii., July 1882. p. 322 :

- Fum. Bok.ei.

Segregate." in Watson, " Top. Bot.," ed. ii., 1883, p. 25 ; and
• F. Bor.ei. Jord." in "Journ. Bot.," vol. xxxix., August

1901. p. 267.

TriTnl<<i.m agrariv/m, Linn, (fide Arthur Bennett).

—

Hay-field. 120 feet above sea-level, Lower Tween-the-

Brecks, Gyre, Orphir, Mainland, 2nd August 1912, H. H.

Johnston. Not native ; introduced with clover seeds.

Very rare.

Pisv/m datius, M. Bieb. (fide W. G. Craib).—Vetch- and

oat-field, 20 feet above sea-level, near Loch of Saintear,

Westray, 23rd August 1913, H. H. Johnston. Not native :

introduced with the seeds of the cultivated Common Vetch

< Vida saliva, Linn.).

Rosa canina, Linn., var. sph\erica (Grert.) (fide J. G.

Baker).—Heathery banks at burnside, 180 feet above sea-

level, Berriedale, Hoy, 4th November 1913, H. H. Johnston.

Native.

Rosa glauca. Vitt., var. Crepiniana, (Desegl.) (fid*

J. G. Baker).—Banks at burnside, 15 feet above sea-level.

Mill Bum. Stromness, Mainland, 30th August 1912. Native.

Rare.

Grepis ris, Balbis (fide Arthur Bennett).—Hay-
field, 120 feet above sea-level, Lower "Tween-the-Brecks,

Gyre, Orphir, Mainland, 2nd August 1912, H. H. Johnston.

Not native ; a weed of cultivation.

Hieracium anglicum. Fries, ''Symb. ad Hist. Hier.,"
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1848, p. 93 (fide J. T. I. B. Boswell and F. J. Hanbury).—

Crags on hillside, Wart Hill, Hoy, 12th August 1880, 18th

August 1881, and 20th August 1885 in the Glen of Gair,

H. H. Johnston. Native. Removes "[111 Orkney]" from

the "supposed errors" in Watson, "Top. Bot.," ed. ii., p.

232. See " Scot. Nat.," No. xlviii., October 1882, p. 195
;

"Bot. Exch. Club Report," 1886, p. 154; " Journ. Bot,"

vol. xxxix, August 1901, p. 269; and Bennett, " Suppl.

Top. Bot, ed. ii," 1905, p. 49.

Hieracium rubicundum, F. J. Hanbury, in " Journ.

Bot," vol. xxx... 1892, p. 208 (fide E. F. Linton).—Sandstone

cliffs at the seashore, 10-30 feet above sea-level, west side

of Walkmill Bay, Orphir, Mainland, 19th and 20th July

1912, H. H. Johnston ; and heathery and grassy cliffs at

the seashore, 40 feet above sea-level, Melsetter, Waas, Hoy.

11th August 1913. Native at both stations.

Note.—The late Rev. W. R. Linton gathered specimens

of a Hieracium, in my company, at the Dwarfie Hamars

(" Quoys Hamars"), Hoy, on 10th August 1886, which he

labelled and recorded as " H. rubicundum, F. J. Hanbury"

in " The Journal of Botany," vol. xxxi, June 1893, p. 178

;

but his brother, the Rev. E. F. Linton, informs me that

these specimens are not H. rubicundum, F. J. Hanbury,

which is not recorded from Orkney in " An Account of the

British Hieracia," by the Rev. W. R. Linton, 1905, p. 25.

The Rev. E. F. Linton is doubtful to which species these

specimens (rather poor ones) belong, but he thinks they

may be H. rubicundum, F. J. Hanbury, var. Boswelli,

Linton, which is recorded from Orkney in " The Journal of

Botany," vol. xxxi, June 1893, pp. 178 and 179 (as a

species), and in " An Account of the British Hieracia," by

the Rev. W. R. Linton, 1905, p. 25.

Hieracium caledonicum, F. J. Hanbury, in "Journ.

Bot," vol. xxvii, 1889, p. 75 (fide E. F. Linton).—Grassy

cliffs at seashore, 20-30 feet above sea-level, Scapa, Saint

Ola, Mainland, 5th July 1912, H. H. Johnston. Native.

See " Journ. Bot," vol. xxxi, June 1893, p. 178 ;
" An

Account of the British Hieracia," by the Rev. W. R. Linton.

1905, p. 26 ; and " Bot. Exch. Club Report," 1912, p. 263.

Hieracium buglossoides, Arv.-Touv., " Les Hier. d. Alp.

Franc," 1888, p. 72 (fide E. F. Linton).—The same speci-
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mens were identified as " H. VULGATUM, Fries," by the late

Dr. J. T. I. B. Boswell. Cliffs at the seashore, west side of

Walkmill Bay, Orphir, Mainland, 15th August 1881, H. H.

Johnston. Native.

HlERACIUM SILVATICUM, Gouan, VCir. TRICOLOR, IF. R.

Linton, in " An Account of the British Hieracia," bjr the

Rev. W. R. Linton, 190,5, p. 39 (Jide E. F. Linton).—Crags

on hillside, 430 feet above sea-level, Dwarfie Hamars, Hoy,

22nd July 1912, H. H. Johnston. Native.

Hieracium orcadexse, W. R. Linton, in " Journ. Bot.,"

vol. xxxi., June 1893, p. 196 (fide E. F. Linton).—Crags on

hillside, Hoy, 14th August 1879, H. H. Johnston (the same

specimen was identified as " H. vulgatum, Fries, var.—
probably the same as H. cesium, Fries," by the late Dr.

J. T. I. B. Boswell) ; crags on hillside, 430 feet above sea-

level, Dwarfie Hamars, Hoy, 10th August 1886, H. H.

Johnston (in company with the late Rev. W. R. Linton,

who named and described the species from the specimens

collected by him on that date), and 22nd July 1912, H. H.

Johnston ; and sandstone cliffs at the seashore, 10-30 feet

above sea-level, west side of Walkmill Bay, Orphir, Main-

land, 19th and 20th July 1912. Native at all these

stations. See "Journ. Bot.," vol. xxxi., June 1893, p. 197;
" An Account of the British Hieracia," by the Rev. W. R.

Linton, 1905, p. 65 ; and " Bot. Exch. Club Report," 1912,

p. 264.

Arctium vulgare, A. H. Evans, subvar. pycnoceph-

alum, A. H. Evans, in "The Journal of Botany," vol. li.

p. 117 (April 1913) (fide Arthur Bennett).

Synonymy :

—

Arctium intermedium, Babington, in "Annals and Mag.

Nat. Hist.," series 2, vol. xvii. p. 374 (1856) ; and Babington,

" Manual of British Botany," fourth edition, p. 184 (1856).

Arctium nemorosum, B>ihlngton, in "Annals and Mag.

Nat. Hist.," series 3, vol. xv. p. 10 (1865) ; and Babington,
•• Manual of British Botany," seventh edition, p. 197

(1874), non Lejeune.

Arctium minus, Schkuhr, subsp. nemorosum, Syme,
" English Botany,'' third edition, vol. v. p. 25, t. 701

(1866), excl. syn.
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Arctium Newbouldii, Arthur Bennett, in " The Journal

of Botany," vol. xxxvii. p. 342 (1899) ; and in " The Irish

Naturalist," vol. xii. pp. 289 and 290 (1903).

Sandy banks at the seashore, Linksness, Hoy, 1st

September 1875 and 31st August 1883, H. H. Johnston;

roadside, near the Black Crag, Stromness, Mainland, 23rd

August 1880, H. H. Johnston ; shell-sandy pasture, Skaill,

Sandwick, Mainland, 4th August 1886, H. H. Johnston;

very rare on sandy links at the seashore, 20 feet above sea-

level, Links of Melsetter, Waas, Hoy, 11th August 1913;

and shell-sandy roadside, 15 feet above sea-level, The Links,

Westray, 26th August 1913, H. H. Johnston. Native at

all these stations. See under "Arctium nemorosum,

Lejeune," in " Scot. Nat.," No. xlviii., October 1882, p. 367
;

Watson, " Top. Bot.," ed. ii., 1883, p. 240, in which the record

of this species from Orkney is queried thus, "111 Orkney ?
"

;

"Bot. Exch. Club Report," 1883, p. 90; and "Annals Scot.

Nat. Hist.," July 1895, p. 178 ; and under "Arctium New-
bouldii, Arthur Bennett," in Bennett, " Suppl. Top. Bot.,

ed. ii.," 1905, p. 51, in which the record from '111 Orkney "

refers to the specimens collected by me at Linksness, Hoy,

on 31st August 1883.

Note.—Mr. A. H. Evans, in his article on " The British

Species of Arctium," in " The Journal of Botany," vol. Ii.,

April 1913, pp. 113-118, states that the "Arctium nemor-

osum " of British authors is merely a subvariety of A.

VULGARE, A. H. Evans, "with comparatively sessile heads

at the ends of the branchlets and apparently no other

constant feature," to which he has given the name subvar.

pycnocephalum, A. H. Evans. It is not the "Arctium
nemorosum, Lejeune," the description and photograph of

which, Mr. Evans states, " seem to be conclusive as to its

being A. minus, Bernh." According to Mr. Evans, Arctium
vulgare, A. H. Evans, subvar. pycnocephalum, A. H.

Evans, is that form which is usual in Scotland, extending

from the Border northwards to Orkney and Shetland, while

typical A. vulgare, A. H. Evans ( = A. intermedium,

Lange, and A. pubens, Babington, " Manual of British

Botany," ninth edition, 1904, p. 217), Mr. Evans states he

has not found north of Haddingtonshire and the Isle of

May.
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SOLIDAGO VlRGA-AUREA, Linn., var. CAMBRICA (Hllds.)

(fide Arthur Bennett).—Heathery hill-top, 650 feet above
sea-level, on the south-west side of Hoglinns Water, Waas,
Hoy, 13th August 1913, H. H. Johnston. Native.

Inula Helenium, Linn, (fide Arthur Bennett).

—

Grassy bank at burnside, near the sea, 5 feet above sea-

level, Burn of Stennadale, Firth, Mainland, 7th August
1913, H. H. Johnston ; and ditch-side in links near the sea,

20 feet above sea-level, Links of Melsetter, Waas, Hoy,
11th August 1913, H. H. Johnston. Naturalised and very

rare at both stations—one clump of a few plants only at the

former station, and two clumps of a few plants only in each

clump at the latter station. See " Scot. Nat.," No. xlviii.,

October 1882, p. 369.

The aggregate species Euphrasia officinalis, Linn., is

recorded from Orkney in Watson, " Topographical Botany,"

ed. ii., p. 292, but the following segregate species are not

mentioned in that book :

—

Euphrasia brevipila, Burnat et Gremli (fide E. S.

Marshall).—Grassy crags at the seashore, 15 feet above sea-

level, east side of Aith Hope, South Waas, Hoy, 21st July

1913, H. H. Johnston. Native. See "Journ. Bot.," vol.

xxxix., August 1901, p. 270.

Euphrasia borealis, Toumsend {fide E. S. Marshall).—

Stenness, Mainland, 6th August 1875, H. H. Johnston;

pasture, Binscarth, Firth, Mainland, 21st August 1880,

H. H. Johnston
;
pasture, Skaill, Sandwick, Mainland, 19th

August 1881, H. H. Johnston (see " Bot. Exch. Club Report,"

1881, p. 53) ; dry sandy pasture, Linksness, Hoy, 20th

August 1885, H. H. Johnston (see " Bot. Exch. Club Report,"

1885, p. 133 ; heathery and grassy pasture, 90 feet above sea-

level, Black Crag, Stromness, Mainland, 19th August 1912,

H. H. Johnston (see " Bot. Exch. Club Report," 1912, p. 273.

in which the specimens from the Black Crag have been

erroneously recorded as Euphrasia curta, Wettst., but this

error will be corrected in the Report for 1913); and heath

at top of crags at the seashore, 130 feet above sea-level,

Brims, Waas, Hoy, 4th August 1913, H. H. Johnston.

Native at all these stations. The specimens from Brims

have the corolla white, with dark purple lines, and a yellow

spot on the throat of the lower lip, and with reference to
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them the Rev. E. S. Marshall furnished me with the

following remarks:—"Difficult to name with confidence;

no fruit is present. But I believe it to be a dwarf, com-
pact state of E. borealis, Townsend." This species was
growing in patches near to other patches of E. CURTA,

Wettst, var. glabrescens, Wettst. (fide E. S. Marshall),

which had the corolla pale lilac, with dark purple lines, and
a yellow spot on the throat of the lower lip. See " Journ.

Bot.," vol. xxxix., August 1901, p. 270.

Euphrasia gracilis, Fries (fide E. S. Marshall).—Hoy,
15th August 1874, H. H. Johnston; heath, Waas, Hoy,
9th August 1877, H. H. Johnston

;
grassy banks at burn-

side, 15 feet above sea-level, Burn of Ore, Waas, Hoy,
16th July 1912, H. H. Johnston ; heath at burnside, 10 feet

above sea-level, Pegal Burn, Waas, Hoy, 7th August 1912,

H, H. Johnston ; heathery banks at burnside, 240 feet above
sea-level, North Dale, Waas, Hoy, 7th August 1912, H. H.
Johnston ; heath on hillside, 320 feet above sea-level, Brunt
Hill, Stromness, Mainland, 23rd August 1912, H. H. John-
ston ; and heath 200 feet above sea-level, near Rosehill,

Stromness, Mainland, 30th August 1912, H. H. Johnston.

Native at all these stations. With reference to the speci-

mens from Brunt Hill, the Rev. E. S. Marshall furnished

me with the following remarks :
—

" Difficult to name
accurately, being starved. I incline to think it a reduced

state of E. gracilis, Fries, with rather crowded leaves

;

the small flowers favour this. If not, it is small E. CURTA,

Wettst, var. glabrescens, Wettst" With reference to the

specimens from Burn of Ore, Pegal Burn, and Brunt Hill,

see "Bot. Exch. Club Report," 1912, p. 272.

Euphrasia scottica, Wettst. (fide E. S. Marshall).—
Heath on hillside, 310 feet above sea-level, North Dale,

Waas, Hoy, 7th August 1912, H. H. Johnston. Native.

Remarks on my specimen by the Rev. E. S. Marshall :

—

" This has the habit and general appearance of E. SCOTTICA,

Wettst., and I think that it is best so named; material

rather young, and not in fruit." See "Journ. Bot.," vol.

xxxix., August 1901, p. 270 ; and " Bot. Exch. Club Report,"

1912, p. 273.

Euphrasia curta, Wettst (fide E. S. Marshall).—Pasture

at edge of crags at the seashore, Ness of Ramnageo, Sand-
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wick, Mainland, 23rd July 1886, H. H. Johnston. Native.

See " Transactions of the Botanical Society of Edinburgh,'
7

vol. xvii., 1886, p. 133 ;
" The Gardeners' Chronicle,"

vol. xxvi., No. 677, new series, 18th December 1886, p. 793;

and " Journ. Bot.," vol. xxxix.. August 1901, p. 270.

Euphrasia curta, Wettst., va.r. glabrescexs. Wettst.

(ride E. S. Marshall).—Damp pasture on hillside, 300 feet

above sea-level, Wart Hill, Hoy, 15th August 1912, H. H.

Johnston
;
grassy banks at burnside, 270 feet above sea-

level, Burn of Selta, Stromness, Mainland. 23rd August

1912, H. H. Johnston ; marsh 300 feet above sea-level. Dale

of Oback, Orphir, Mainland, 9th July 1913, H. H. Johnston
;

and heathery and grassy pasture at top of crags at the

seashore 130 feet above sea-level, Brims, Waas, Hoy. 4th

August 1912, H. H. Johnston. Native at all these stations.

See remarks under E. borealis, Tovmsend, on p. 213;

and 'Journ. Bot./' vol. xxxix., August 1901, p. 270.

Euphrasia foulaexsis. Tovmst nd {fide E. S. Marshall).

—Short pasture, 150 feet above sea-level, drenched with

sea spray during storms, Vaval. Westray. 21st August 1913,

H. H. Johnston. Native. Remarks by the Rev. E. S.

Marshall :
—

" Your Westray Eyebright is the compact

coast-form of Euphrasia foulaexsis. Tovmsend \, which

Shoolbred and I found at Black Craig, Mainland, in 1900.

The full-grown capsules considerably exceed the sepals

:

the leaves are blunt, glabrescent ; the corollas small, violet/

See 'Journ. Bot.," vol. xxxix.. August 1901, p. 270.

Triextalis europ.ea, Linn.—Heath, 200 feet above sea-

level, Kingsdale, Firth. Mainland, 9th July 1913, H. H.

Johnston. Native. Removes the? after '111 Orkney:
in Watson, " Top. Bot.," ed. ii., p. 335. This species was

first discovered in Orkney at the above-mentioned station,

in June 1*47, by the late Mr. George Robson. See MS.
'• Flora Orcadensis," by Alexander R. Duguid. M.D.. 1858

;

and Bennett, " Suppl. Top. Bot., ed. ii.," 1905, p. 68.

Class II. — Moxocotyledoxs.

Carex extexsa, Good., var. minor, Syrne (fide Arthur

Bennett).—Stony ground near the seashore, 130 feet above

sea-level. North Hill, Westray, 28th August 1913, H. H.

Johnston. Native. Removes " Lost " from "111 Orkney.
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Lost? Syme cat." in Watson, "Top. Bot.," ed. ii., p. 461.

The late Dr. J. T. I. B. Boswell found the var. minor,

Syme, in the Fidge, Orphir, Mainland, in 1849, but in his

catalogue of Orkney plants he has entered the remark
" Extinct 1875 ? " opposite the name of this variety. Prior

to 1849 the Fidge was liable to be flooded with sea water

;

but, about that year or shortly thereafter, an embankment
and sluice were constructed to prevent the flooding. See
" Scot. Nat.," No. ii., new series, October 1883, p. 73.

Carex fulva, Host., x Oederi, Retz. (fide Arthur
Bennett).—Pasture at lochside, 15 feet above sea-level,

Loch of Saintear, Westray, 23rd August 1913, H. H. John-

ston ; and pasture at lochside, 8 feet above sea-level, Loch of

Swartmill, Westray, 6th September 1913, H. H. Johnston.

Native, and very rare at both stations. At the former

station a small clump of this hybrid was growing in the

middle of a much larger clump of Carex Oederi, Retz.

(fide Arthur Bennett).

Avena pratensis, Linn, (fide Arthur Bennett).—Very
common on sandy links at the seashore, 20 feet above sea-

level, Links of Melsetter, Waas, Hoy, 11th August 1913,

H. H. Johnston. Native. Each spikelet has one awn onlj7
,

instead of two or three awns as usually occurs in this

species. Remark by Mr. Arthur Bennett :
—

" Your plant

seems to agree with Norman's /. pauciflora, ' Fl. Arcticae

Norvegiae,' p. 54, 1893." See "Scot. Nat.," No. iii., new
series, January 1884, p. 110.

Glyceria plicata, Fries (fide Arthur Bennett).—Marsh
20 feet above sea-level, Burn of Ore, Waas, Hoy, 29th July

1913, H. H. Johnston. Native. Removes the ? " doubtful
"

after "111 Orkney ?' doubtful '" in Watson, " Top. Bot.,"

ed. ii., p. 488. See " Scot. Nat.," No. iii., new series,

January 1884, p. Ill; "Journ. Bot.," vol. xxxix., August

1901, p. 274 ; and Bennett, " Suppl. Top. Bot., ed. ii.," 1905,

p. 105.

Festuca SCIUROIDES, Roth (fide Arthur Bennett).—Shell-

sand and shingle at the seashore, 5 feet above sea-level,

Bay of Skaill, Sandwick, Mainland, 27th September 1913,

H. H. Johnston. Native. Removes "(111 Orkney)" from

the " non-indigenous plants " in Watson, " Top. Bot.," ed.

ii., p. 495. See " Scot. Nat.," No. iii., new series, January
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1884, p. Ill ; and Bennett, " Suppl. Top. Bot., ed. ii.," 1905,

p. 107.

Triticum repens, Linn., var. Leersianum, Gray (fide

Arthur Bennett).—Shell-sand and shingle at the seashore,

5 feet above sea-level, Hookin, Papa Westray, 4th

September 1913, H. H. Johnston. Native. The var.

Leersianum, Gray, was growing side by side with t}Tpical

Triticum repens, Linn., on the sea-beach, and only a few
yards away from Triticum junceum. Linn., on shell-sandy

banks immediately above the sea-beach.

Class III.

—

Cryptogams.

Polystichum Lonchitis, Roth.—Clefts of rocks on hill-

side, 880 feet above sea-level, Wart Hill, Hoy, 3rd October

1913, H. H. Johnston. Native. Very rare ; fifteen plants

only seen by me on the above-mentioned date. Removes
"[111 Orkney]" from the "supposed errors" in Watson,
" Top. Bot.," ed. ii., p. 513. See " Scot. Nat.," No. iii., new
series, January 1884, p. 112 ; and Bennett, " Suppl. Top.

Bot., ed. ii.," 1905, p. 111.

Lastrea dilatata, Presl, var. alpina, Moore (fide

J. T. I. B. Boswell).—Stenness, Mainland, 6th August 1875,

H. H. Johnston. Native. See " Scot. Nat.," No. iii., new
series, January 1884, p. 113.

Notes on Some Rare or Interesting Orkney Plants.

By Colonel H. H. Johnston, C.B., D.Sc, F.R.S.E.,

F.L.S.
(Read 15th January 1914.)

This paper contains some notes on twenty-seven species

and varieties of Orkney plants collected by me, but not

mentioned in my other paper, " Additions to the Flora of

Orkney, as recorded in Watson's ' Topographical Botany,'

second edition," communicated to the Botanical Society to-

day. Of these 27 species and varieties, 25 are native, 1 is

naturalised, and 1 is cultivated. The two varieties of

Chara FRAGILIS, Desv., mentioned in the following list are

new records for H. C. Watson's county 111 Orkney, and

they are recorded in this paper because the Charace^e
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are not included in Watson's " Topographical Botany,"

second edition.

The nomenclature followed is that of " The London
Catalogue of British Plants," tenth edition, 1908.

The abbreviations used are the same as those mentioned

in my other paper referred to above.

Class I.

—

Dicotyledons.

Ranunculus Baudotii, Oodron (fide J. T. I. B. Boswell

and J. Groves).—Mud at bottom of shallow water in a loch

40 feet above sea-level, Loch of Burness, Westray, 13th

July 1883, and 27th August 1913, Henry Halcro Johnston.

Native. Plants with and without floating leaves. Remarks
by Mr. James Groves on the specimens collected by me on

27th August 1913:— " Type, I think, the carpels are more
numerous than those of the other plants " (from the Loch
of Saint Tredwall, Papa Westray) " and are quite glabrous."

See "Annals Scot. Nat. Hist.," July 1895, p. 175, in which
magazine I first recorded this species from Orkney in the

Loch of Brue, Lady, Sanday, 9th July 1883, and Loch of

Burness, Westray, 13th July 1883.—Also in mud at bottom

of water in a loch 8 feet above sea-level, Loch of Saint

Tredwall, Papa Westray, 4th September 1913. Native. A
new Orkney station discovered on the above-mentioned

date by H. H. Johnston. Plants with and without floating

leaves. Many detached portions of plants, broken off by
the waves and drifted by the wind, were still growing,

floating in shallow water among stones and gravel and
mud at the edge of the loch, with the flowers in full bloom,

giving one on first inspection the erroneous impression that

these detached portions were entire plants growing in their

natural habitat. Mr. James Groves doubtfully refers my
Papa Westray specimens to the var. confusus (Godron),

and makes the following remarks on them :—Carpels slightly

hairy and less numerous than with the plants from the

Loch of Burness, Westray."

Ranunculus Flammula, Linn.—-Stony loch-foreshore,

50 feet above sea-level, Loch of Kirbister, Orphir, Mainland,

30th June 1913, H. H. Johnston. Native. Common. Plants

stunted in growth through prolonged drought leaving the

loch-foreshore uncovered with water. Stem decumbent,
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or rarely at first procumbent and rooting at one node and
then decumbent. Mr. Arthur Bennett and the Rev. E. S.

Marshall, to whom I sent specimens, are unable to refer

them to any named variety of this species.

Vicia Cracca, Linn.—Common on grassy cliffs at the

seashore, 40 feet above sea-level, east side of Aith Hope,

South Waas, Hoy, 21st July 1913, H. H. Johnston. This

common weed of cultivation is almost confined to cultivated

land and its borders in Orkney ; but at Aith Hope numerous
plants were growing like true natives on the grassy cliffs.

Other plants of the same species, however, were growing

in an oat-field within 15 yards of the cliffs, and, in my
opinion, it is probable that the plants on the cliffs have

sprung from seeds derived from plants growing in the

cultivated land in the immediate neighbourhood.

Rosa <axixa. Linn., var. lutetiana (L&man) (ride J.

G. Baker).—Crags at burnside, Wart Hill, Hoy, 28th August

1883, H. H. Johnston : rare on banks at burnside, 240 feet

above sea-level, The Dale, between the Hill of Miffia and
Cringla Fiold, Stromness, Mainland. 2(ith August 1912,

H. H. Johnston ; and common on grassy cliffs at the sea-

shore, 10 feet above sea-level, west side of Aith Hope, Waas.

Hoy, 4th August 1913, H. H. Johnston. Native at all

these stations. Remark by Mr. J. G. Baker :
—

" R. LUTE-

tiaxa. Ldman, is identical with the typical caxixa of the

Linnean herbarium."

Callitriche autumnalis, Linn.—Mud at bottom of

water in a loch, Loch of Skaill, Sandwick, Mainland, 19th

August 1881, H. H. Johnston
;
plants drifted on loch-shore,

Loch of Hai-ray, Harrav, Mainland, 13th November 1883,

H. H. Johnston ; and mud at bottom of water in a reservoir

285 feet above sea-level, Reservoir, Stromness, Mainland,

14th October 1913, H. H. Johnston. Native at all these

stations. This species has been recorded from 28 of Mr.

H. C. Watson's 112 vice-counties in Great Britain. See
" Scot. Nat.," No. xlviii., October 1882, p. 364.

[Cichorium INTYBUS, Lin a.—Hay-field, 50 feet above sea-

level, Melsetter, Waas, Hoy, 11th August 1913, H. H.John-
ston. Not native. Mr. Robert Cutt informs me that seeds of

the Chicory were sown in May 1912 to improve the pasture

for cattle and sheep.—Also in a grass-field 30 feet above
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sea-level, Chalmersquoy, Westray, 1st September 1913,

H. H. Johnston. Not native. Mr. Murdoch Balfour in-

forms me that Chicory seeds along with those of clover and

rye-grass were sown in May 1911 for pasture for cattle.

As the Chicory has never before been recorded from Orkney,

I have reported its introduction into the county as a culti-

vated plant in case it may become naturalised hereafter,

and, if so, there will thus be a definite record of the exact

manner of its first introduction into Orkney.]

Hieracium scoticum, F. J. Hanbury, in " Journ. Bot.,"

vol. xxvi., 1888, p. 106.—Crags on hillside, 270 feet above

sea-level, North Hill, Westray, 15th July 1883 (fide F. J.

Hanbury), and 28th August 1913, H. H. Johnston ; very

rare on grassy cliffs at the seashore, 15 feet above sea-level,

Hangaback, Gyre, Orphir, Mainland, 18th August 1885,

H. H. Johnston (fide F. J. Hanbury ; the same specimen

was doubtfully identified as " H. gothicum, Fries," by the

late Dr. J. T. I. B. Boswell, who informed me that, if it was

not that species, he did not know what it was ; see H. GOTHI-

CUM, Fries, in " Scot. Nat.," No. xlviii., October 1882, p. 370

;

and H. scoticum, F. J. Hanbury, in " Annals Scot. Nat.

Hist.,'' July 1895, p. 177) ; crags at burnside, 240 feet above

sea- level, Sowa Dee, Sandwick, and one plant only on the

Stromness side of the burn which forms the boundary

between the parishes of Sandwick and Stromness, Main-

land, 26th August 1912, and 15th July 1913 (fide E. F.

Linton), H. H. Johnston ; cliffs at the seashore, 10 feet

above sea-level, east side of Aith Hope, South Waas, Hoy,

21st July 1913, H. H. Johnston (fide E. F. Linton); grassy

cliffs at the seashore, 10 feet above sea-level, west side of

Aith Hope, Waas, Hoy, 4th August 1913, H. H. Johnston

(fide E. F. Linton) ; and seen growing by me rare on rocky

crags on hillside, 310 feet above sea-level, Vins Hamar,

Fitty Hill, Westray, 5th September 1913, H. H. Johnston.

Native at all these stations. I did not collect specimens at

Vins Hamar.
Pyrola rotundifolia, Linn.—Rousay, August 1869,

Miss G. Gold (fide J. T. I. B. Boswell) ; and Rousay, 30th

July 1881, James Reid (fide J. T. I. B. Boswell). Native.

See "Scot. Nat.," No. xlviii., October 1882, p. 371; "Scot.

Nat.," No. xiii., new series, July 1886, p. 319 ; and "Annals
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Scot. Xat. Hist.." July 1895, p. 179.—Also on a heathery

hillside. 320 feet above sea-level, south-east of the Dwariie

Stane and between it and the Dwarfie Hainars, Hoy. 22nd
•July 1912, H. H. Johnston. Plants in full bloom. Native.

Gentiana campestris, Linn.—Sandy links at the sea-

shore, 20 feet above sea-level, Links of Melsetter, Waas.

Hoy, 11th August 1913. H. H. Johnston. Native. Calyx

4-cleft. Corolla 4-cleft. Stamens 4. Stigmas 2. Mr.

Arthur Bennett, to whom I sent specimens, furnished me
with the following remark :

—
" I suppose a state of G.

baltica, Murbecli, but I am not sure."'—Also in pasture

near the seashore, 30 feet above sea-level, Point of Huro,

Westray. 2nd September 1913, H. H. Johnston. Native.

Calyx 4-cleft. with the two outer lobes much larger than

the two inner lobes. Corolla 4-cleft. Remarks on my
specimens by Mr. Arthur Bennett :

—

" It is probable that

these specimens are Gentiana baltica, Murbeeh, which he

places as a subspecies (not a species) of G. campestris,

Linn. But they are not in a condition to make it sure

they are so. As a rule, seaside specimens of G. campestris,

Linn., may be called G. baltica. Murbech (but like every

rule it has exceptions), and the inland ones G. campestris,

Linn."

Veronica Cham.edrys. Linn.—Introduced at house-side,

Swanbister, Orphir, Mainland, 6th July 1883, H. H. John-

ston (fide J. T. I. B. Boswell) ; and very rare on a turf wall

120 feet above sea-level, near Galaha, Smoogro, Orphir.

Mainland. 19th July 1912, H. H. Johnston. Not native at

either of these two stations, and it is probable that this

species is not a true native in Orkney. See " Scot. Nat."

Xo. xlviii., October 1882, p. 372.

Bartsia Odontites. Hud.?. | =B. Odontites. Muds., var.

a. verna. of 'The London Catalogue of British Plants,"

seventh edition).—Roadside, Naversdale, Orphir. Main-

land, 13th August 1880, H. H. Johnston (fide J. T. I. B.

Boswell); pasture, Binscarth Burn, Firth. Mainland, 21st

August 1880, H. H. Johnston (fide J. T. I. B. Boswell);

wet pasture, Aikerness, Evie, Mainland, 27th July 1883,

H. H. Johnston {fide J. T. I. B. Boswell) ; oat-field and
pasture at its border, 45 feet above sea-level, Xoltland

Westray, 27th August 1913, H. H. Johnston; and artificial
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pasture, 80 feet above sea-level, Sheepheight, Papa Westray,

9th September 1913, H. H. Johnston. A weed of cultiva-

tion, and it is probable that this species is not a true

native in Orkney.

Utricularia minor, Linn.—Harray, Mainland, 18th

August 1879, H. H. Johnston (fide J. T. I. B. Boswell ; see

Watson, "Top. Bot.," ed. ii., p. 333; and "Scot. Nat.,"

No. xlviii., October 1882, p. 374); and shallow pool in a

swamp 160 feet above sea-level, at the foot of the north-

north-west slope of Cringla Fiold, just on the Sandwich

side of the boundary between the parishes of Sandwick

and Stromness, Mainland, 26th August 1912, H. H. John-

ston (name confirmed by Mr. Arthur Bennett ; see " Bot.

Exch. Club Report," 1912, p. 273). Native at both these

stations.

Atriplex patula, Linn., var. angustifolia (Sm.), (fide

Arthur Bennett).—Stony ground near top of cliffs at the

seashore, 80 feet above sea-level, Vaval, Westray, 21st

August 1913, H. H. Johnston. Native. Remarks by

Mr. Arthur Bennett :
—

" Atriplex is a very difficult genus

to name, but I think your specimens may be named

A. patula, Linn., f. maritima ; the cusps of the leaves

are badly developed, but what there is are evidentl}T

straight, not descending as in A. hastata, Linn., and

A. deltoidea, Bab."

Juniperus sibirica, Burgsdorf ( = J. nana, Willd.).—
This species is common in the island of Hoy, but it is very

rare in Mainland, where I have seen and collected specimens

from three plants only growing at three different stations,

viz. heath, 15 feet above sea-level, between Barnorie and

the Fidge, Swanbister, Orphir, 17th December 1883, H. H.

Johnston (fide J. T. I. B. Boswell; discovered on the

above-mentioned date by Mr. W. A. Irvine Fortescue)

;

heathery hillside, 320 feet above sea-level, Erne Toog,

Stromness, 29th October 1913, H. H. Johnston ; and heathery

hillside, 400 feet above sea-level, Hill of Lynedardy, Strom-

ness, 29th October 1913, H. H. Johnston. Native at all

these stations. The plant on the Hill of Lynedardy was in

fruit, but there were neither flowers nor fruit on the plants

at the other two stations. The late Mrs. Isabella Hiddleston

of Houton informed me that the Juniper formerly grew at
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Chinglebraes, Saint Ola, Mainland, but it has been lono-

extinct there through the land on which it grew havino-

been cultivated. Dr. James Grant informs me that the

Juniper grows at Mousland, Stromness, Mainland ; and Mr.

Robert C. Tait also told me that he has seen a few more
plants of this species growing on other parts of the hills

in Stromness parish.

Class II.

—

Monocotyledons.

Orchis incarnata, Linn. — Bogg}T ground near the

Dwarfie Stane, Hoy, 7th July 1877, H. H. Johnston
( ride

J. T. I. B. Boswell)
;

pasture, Bay of Islands, Loch of

Harray, Stenness, Mainland, 26th June 1883, H. H. John-

ston (fide J. T. I. B. Boswell ; sepals and petals white,

see " Annals Scot. Nat. Hist.," July 1895, p. 180) ; and rare

in a marsh 60 feet above sea-level, Kirbister, Orphir.

Mainland, 2nd July 1912, H. H. Johnston (stem hollow,

sepals and petals pink and marked with dark crimson lines

and spots). Native at all these stations. See " Journ. Bot.,"

vol. xxxix., August 1901, p. 272; and Bennett, "Suppl.

Top. Bot., ed. ii.," 1905, p. 79.

Potamogeton natans, Linn, {fide Arthur Bennett).

P. heterophyllus, Schreb. (fide Arthur Bennett).

P. perfoliatus, Linn., var. cordato - lanceolatus,

Mert. et Koch (fide Arthur Bennett; leaves li to 3 inches

long).

P. pectinatus, Linn, (fide Arthur Bennett). — These

four native species of Potamogeton were growing in mud
at the bottom of water, 4 to 6 feet deep, in a loch 51 feet

above sea-level, Loch of Boardhouse, Birsay, Mainland, 29th

September 1913, H. H Johnston ; and they are all remark-

able in having neither flowers nor fruit on them, although

in the same loch, at the same time, in water 5 feet deep,

Myriophyllum spicatum, Linn, (fide Arthur Bennett), was
flowering and fruiting copiously. Specimens of P. natans,

Linn., neither in flower nor fruit, were also collected from

the Loch of Boardhouse, in July 1885, by Mr. W. A. Irvine

Fortescue, and on 9th September 1885 by H. H. Johnston:

and these specimens were identified as " P. polygoni-

folius, Pour-r., var." by the late Dr. J. T. I. B. Boswell,

but Mr. Arthur Bennett, in the " Bot. Exch. Club Report,"
TRANS. BOT. SOC. EDIX. VOL. XXVI. 1 7
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1885, p. 135, writes as follows, with reference to the

specimens collected by Mr. W. A. Irvine Fortescue and

H. H. Johnston in 1885 :
—

" I have little doubt that this

has been seen by Dr. Boswell, yet I cannot but say I should

place it under natans in the absence of fruit to decide its

position." Mr. Arthur Bennett is still of the same opinion

with reference to the specimens collected on 29th September

1913 by H. H. Johnston.

*Elodea canadensis, Michx. ( = Anacharis Alsin-

astrum, Bab.).—Stagnant water in an old quarry, near

Inganess Cottage, Saint Ola, Mainland, 5th May 1884,

H. H. Johnston {fide J. T. I. B. Boswell). Naturalised.

Plants neither in flower nor fruit. Extinct in this quarry

on 13th September 1913. See "Annals Scot. Nat. Hist.,"

July 1895, p. 180.—Also growing plentifully in mud at

bottom of water in a quarry 250 feet above sea-level,

Berstane, Saint Ola, Mainland, 13th September 1913, H. H.

Johnston. Naturalised. Female plants only collected,

in flower with the corolla-tube reaching a length of 5|

inches and 7| inches. Mr. Arthur Bennett informs me that

" the male plant has only been found near Edinburgh " in

Scotland. The E. canadensis, Michx., was probably

accidentally introduced into Orkney by Mr. William

Cowan, who informs me that he brought plants of this

species in a tank to Inganess Cottage in 1869, for micro-

scopic purposes, and that he used the same bottles for

holding portions of this plant as for collecting specimens of

other aquatic plants from the old quarry in which the E.

CANADENSIS, Michx., was first found growing in Orkney.

The other quarry in which this species at present grows

is also in the neighbourhood of Inganess Cottage. I have

not found the \Vater-Th3m1e elsewhere in Orkney, but it is

not unlikely to spread to other parts of the county, if it

has not done so already.

Eleocharis palustris, Roem. et Schult. (name con-

firmed by Arthur Bennett).—Shallow pool of fresh water

160 feet above sea-level, south-south-west of the Established

Church Manse, South Waas, Hoy, 23rd July 1913, H. H.

Johnston. Native. Common in the pool. Lowest glume

half surrounding the spike. Remark by Mr. Arthur

Bennett :
—

" Nice specimen showing creeping rootstock
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well." This species is common in Orkney, but I exhibit a

specimen for comparison with E. UNIGLUMIS, SchuUes, which
is rare in Orkney.

Eleocharis uxiglumis, SchuUes (name continued by
Arthur Bennett).—Water-channel in a marsh near the

sea 5 feet above sea-level, Myres Bay. South Waas, Hoy,

19th July 1913, H. H. Johnston. Native. Common in

the marsh. Lowest glume almost surrounding the spike.

Remark by Mr. Arthur Bennett :
—

" Nice specimen showing

well, especially the younger stems, the character of uxi-

glumis." This species was first recorded from Orkney by
the late Dr. J. T. I. B. Boswell. who found it in the Fidge,

Swanbister, < >rphh\ Mainland, where the low-lying marshy
ground is liable to be flooded with sea water during high

spring tides. See •Scot. Nat.," No. ii.. new series. October

1883, p. 72. The Rev. E. S. Marshall also records it as
' plentiful on the south side of Loch Stenness." Stenness,

Mainland, in which loch the water is brackish.

• T'lurn. Bot.." vol. xxxix.. August 1901, p. 273.

Cabex Oedebi, Retz., <•<>,-. (Edocabpa, And. (=Cabex
flava. L'>niL.. var. MINOR, Ton - .—Marsh, near North
Dam. Hoy. 9th August 1886, H. H. Johnston (fid* F. Town-
send: see Annals Scot. Nat. Hist.," July 1895, p. 181):

and stony loch-shore, Loch of Kirbister, Orphir, Mainland.

30th June 1913, H. H. Johnstoo {fide Arthur Bennett).

Native at both stations.

Class III.

—

Cryptogams.

Ciiara FRAGHJS, Desv., '-,,,-.
i ai'ILLacea. Coss et Germ.

< ri'lr- J. Groves).—Mud at bottom of stagnant water in a

shallow pool 10 feet above sea-level. Rotten Loch. Brims,

Waas. Hoy. 4th August 1913, H. H. Johnston. Remark on

my specimens by Mr. James Groves :— I refer this to var.

capillacea. Coss. et Germ., but the primary cortical cells

are larger than usual."—Also growing in mud at bottom of

water in a quarry 12<> feet above sea-level. Kirkbrae,

Westray, 1st September 1913, H. H. Johnston. Native at

both stations. A new record for H. C. Watson's countv
1 1 1 Orkney.

Chara frai.ilis. Desv., var. barbata, Gant ( fide J.

Groves).—Mud at bottom of stagnant water in a quarry
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230 feet above sea-level, Berstane, Saint Ola, Mainland,

13th September 1913, H. H. Johnston. Native. A new-

record for H. C. Watson's county 111 Orkney.

Chara aspera, Willd., var. subinermis, Kuetz. {fide

J. Groves).—Mud at bottom of water 5 feet deep in a loch

51 feet above sea-level, Loch of Boardhouse. Birsay, Main-

land, 29th September 1913, H. H. Johnston. Native.

Very common in the loch. Remark on my specimens by
Mr. James Groves:—"On some stems the spine-cells are

fairly long and numerous."

Chara baltica, Bruzel (fide J. Groves).—Mud at bottom

of brackish water in a loch at sea-level, Bay of Voy, Loch
of Stenness, Sandwick, Mainland, 20th August 1912, H. H.

Johnston. Plant slightly foetid. See " Bot. Exch. Club

Report," 1912, p. 302.—Also growing in mud at bottom of

brackish water in the same Loch of Stenness, near the

noust of Nether Bigging, Stenness, Mainland, 4th October

1913, H. H. Johnston. Plant foetid. Native at both

stations, which are 3| miles apart. This species was first

found in Orkney, in the Loch of Stenness, on 13th July

1900, by the Rev. E. S. Marshall and Mr. W. A. Shoolbred,

and in the same loch, on 31st August 1900, by the late Mr.

F. C. Crawford. See " Journ. Bot.," vol. xxxix., August

1901, p. 275 ; and " Transactions of the Botanical Society

of Edinburgh," vol. xxii., 1901-1904, p. 13.

The Pharmacopoeia of the Botanical Physician

Eighty Years Ago. By The Hon. William Renwick
Riddell, B.Sc, etc.

(Read 13th November 1913.)

In early times in Upper Canada there was a dearth of

regularly educated physicians. It was not easy for a

professional man to make a living by his practice ; except

in the towns, patients were few and generally poor. But
there was no scarcity of those who undertook to cure the

sick. The place of the regular physican was not in-

frequently filled by the Herb Doctor, the " Yarb Doctor,"

as he generally called himself. Most of these came from
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the United States, few remained long in the same place,

and they were generally ignorant quacks — although

occasionally a man of real genius in the treatment of

disease was to be found amongst them. Xot a few were

of the Thomsonian School, of which the founder was

Samuel Thomson, born before the American Revolution in

what is now New Hampshire in. 1769, ob. 1843). He
patented some of his medicines, which are not yet completely

forgotten, and which seem to have met with a ready sale.

In 1832, at Hamilton in Upper Canada, was published a

small volume of 120 small octavo pages which purports to

contain his practice of medicine, except what he reserved to

be taught orally to those who bought the right to use his

system. His theory was that " medicines suited to every

disease grow spontaneously on our native soil," and that

these "are better suited to our constitution."'"

In this book he names the plants he employs, and gives

their qualities and the method of applying them.

I propose in this paper to give an account of the pharma-

copoeia. I italicise the names Thomson uses, and in giving

the botanical equivalents I shall use the names given by

Gray in his " Field. Forest, and Garden Botany."

RANUNCULACEAE.—The only member of this family is

the Golden Seal or Ohio Kercuma. Hydrastis Canadensis,

recommended as a very pleasant bitter and an excellent

corrector of the bile.

Xymphaeaceae. - This is represented by the White

P<>nJ Lily. Xymphaea odorata or X. tuberosa : its roots

are to be dug up in the fall, washed clean, cut into strips

and dried. Being then powdered, it is used as a tea for

bowel complaints.

Cruciferae.—The Crucifers appear only in Mustard,

Brassica nigra. " to create an appetite and assist the

digesture/' and internally for rheumatism, and Horse-radish,

Nasturtium Armoracia, for the same purposes—but this is

apt to raise a blister.

Rxtaceae. -This family furnishes Prickly Ash, Zan-

thosylum Americanum. whose bark or berries in wine or

spirit make a very good hot bitter ;
" good for fever and

ague, for sleepiness and lethargy, cold hands and feet, and

other complaints caused by cold."
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Anacardiaceae.— The Sumach, Rhus typhina or R.

aromatica, claimed by Thomson to be a new article in

medicine. A tea made of bark or leaves or berries

will "scour the stomach and bowels and is good for

stranguary."

Leguminosae. — Red Clover, Trifolium pratense. The

heads are boiled for an hour, strained, and pressed to get

out all the juice, " then simmer over a slow fire till it is

about the consistency of tar, when it is tit to use. Be

careful not to let it burn . . . spread on a piece of bladder

split and made soft. It is good to cure cancers, sore lips,

and all old sores."

Rosaceae.—This family has several representatives. In

the Rose family proper we find the Evan Root or Chocolate

Root, Geum rivale, used also to " scour out the stomach and

bowels," but some use it as a drink instead of tea or

coffee.

In the Rose family proper is also found Red Rasjiberry ,

Rubus triflorus or R. strigosus. The leaves only are used

;

a tea made of them is good for children with the summer
complaint and for women in labour, as well as for the new-

born child.

The Pear subdivision also supplies members ; Peach,

Prunus (Amygdalus) Persica. Only the meat of the peach

stones is used ; made into a cordial it will " recover the

natural tone of the stomach after long sickness " and
" restore the digesture," while used as a tea it is invaluable

for " young children with the cholic."

Wild Cherry Stones (Prunus Pennsylvania or P. pumila

probably is meant) may be used in the same way as

peach stones. The cherries themselves, steeped in hot

water, after being pounded up with the stones, make a good

tea ; sweetened with loaf sugar with a little brandy added

they create an appetite and restore the digestive organs.

(Bitter Almonds may be used when Peach or Cherry stones

cannot be procured, but that tree is not native.)

Hamamelaceae.—This family gives only Witch hazle,

Hainamelis Virginica. The leaves made into a tea is the

best thing for bleeding at the stomach the writer has ever

found, and he used it also for injections in " complaints of

the bowels."
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Umbelliferae.—But one representative of the Parsley

family appears, Archangel, Archangelica atropurpurea, a

good corrector of the bile.

Araliaceae.—The celebrated ginseng, called by Thomson

Gensang, belongs to this family ; Aralia quinquefolia, a

nervine ; the root should be dug up in the fall, dried, and

reduced to a fine powder ; a dose—a half to a teaspoonful.

Rubiaceae.—Clivers, better known as cleavers or goose-

grass, Galium Aparine, a diuretic.

Valerianaceae. —American Valerian, Valeriana sylva-

tica, " the best nervine known ... in all cases of nervous

affection and in hysterical symptoms." The roots are to be

dug up, washed clean, carefully dried and reduced to a fine

powder, administered half a teaspoonful at a time, repeated

if necessary.

Compositae.—As was to be expected, the Composite

family is largely drawn upon.

Squaw-iveecl, Senecio aureus. The green roots and

leaves are bruised, hot water poured on them
;
give this as

a tea, and it is effective for " canker rash," rheumatism, and

nervous afflictions. Thomson calls this plant also Frost-

weed, but in Ontario the Helianthemum Canadense goes by

that name.

Elecampane, Inula Helenium. The root, made into a

syrup, is good for a cough. In my youth this was supposed

to be a good " horse-medicine."

Mayweed, Maruta Cotula. " A tea made of this herb, to

be drank hot when going to bed, is very good for a cold."

Wormwood, Artemisia Absinthium, makes a very whole-

some bitter. A tea or the green herb tinctured in spirit

" is good to apply to a bruize or a sprain."

Tansy, Tanacetum vulgare, made into a tea, is good

for hysterics and other female complaints, also for a

" stranguary " ; the green leaves powdered are good for

" bruizes and sprains." Apparently its alleged virtues as

an abortifacient and ecbolic had not then been discovered.

Chamonile, Anthemis nobilis (and perhaps A. arvensis),,

made into a tea, is good for bowel complaints ; used exter-

nally, it will relieve " sprains, bruises and swellings, and

remove callouses, corns, etc., and restore shrunk sinews."

Burdock, Lappa officinalis. The leaves wilted by the fire
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will allay inflammation ; they are good pounded and applied

to a bruise or a sprain and make excellent strengthening

plasters.

Thoroughwort, Eupatorium perfoliatum, made into a tea,

is good for a cough and complaints of the lungs.

Featherfew, Chrysanthemum (Leucanthemum) Parthen-

ium or Pyrethrum Parthenium, is " good for histeric

complaints," and is diuretic.

Golden Rod, Solidago nemoralis and S. rio-ida. The oil

made into an essence is good for pain in the head.

Wild Lettuce, Lactuca Canadensis. The roots, powdered,

are good to restore weak nerves.

Bitter Thistle, Silybum Marianum, made into a tea, is a

good corrector of the bile, and so is Cardis benedictus or

beloved thistle. This is as near as the author could get to

Carduus benedictus, the Cnicus benedictus, or blessed

thistle.

Lobeliaceae. -This family supplies the crowning glory

of Thomson's system, Lobelia or emetic herb, Lobelia inflata,

whose virtues are claimed as his original discovery, and

which was No. 1 in his system of medicine. All parts

were used, powdered leaves and pods, the green herb in

tincture, and the seeds powdered. It was employed in

every disease, either as an emetic or in the form of a

clyster.

Ericaceae.—Pipsisway or Rheumatic Weed, Chimaphila

umbellata. Roots and tops made into a strong tea are

" good for cancers and all scrofulous humours by drinking

the tea and bathing with it the parts affected."

Scrophulariaceae. —Bitter-herb or Balmony, Chelone

glabra. Used as a tea, " this herb is very good to correct

the bile and create an appetite."

Plumbaginaceae.—Marsh Rosemary, Statice Limonium.

The root is good for canker and sore mouth.

Mullen, Verbascum Thapsus. The leaves pounded and

applied warm are " very good to bring down swelling and

to restore contracted sinews."

Verbenaceae.—Both Blue Vervine, Verbena hastata,

and White Vervine, V. urticifolia, are highly thought of,

ranking next to lobelia itself " for a puke," and also being

good to prevent a fever in its first stages. The herb has
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also cured several cases of consumption 'where the doctors

had given them over."

Labiatae.—Spearmint, Mentha viridis, given as a tea,

stops vomiting.

Peppermint, Mentha piperita, promotes perspiration and

relieves pain in the stomach and bowels.

Peneroyal, Hedeoma pulegioides, " may be freely used in

all cases of sickness ; it is good for the stomach ... it will

produce perspiration and remove obstructions."

Summer Savory, Satureia hortensis, is good for colds;

and the oil will cure toothache.

Hoarhoiind, Marrubium vulgare, is good for a cough.
" An infusion made of the leaves, sweetened with honey, is

good for the asthma and all complaints of the lungs," while
" hoarhound candy is very useful . . . for old people and

those that are short-winded."

Solanaceae.—Capsicum, Capsicum annuum, ground to

a powder, forms Xo. 2 of the system, and is given to

"strengthen the digesture," but externally it is "good to

put on old sores."

Bitter-sweet, Solanum Dulcamara, Thomson uses only

externally, and finds it, made into an ointment, " an

excellent thing for a bruise, sprain, callous, swelling or

for corns."

Asclepiadaceae.—Bitter-root or Wander >'mg Milkweed,

of two kinds, Asclepias phytolaccoides on moist ground and

A. verticillata on dry. The roots only are used, dried and

pounded in a mortar ; while they are very bitter, they are an

excellent medicine to remove costiveness and correct the bile.

Aristolochiaceae.—Snakeroot, Asarum Canadense. To
be made use of " in tea for measles and other eruptions to

keep the disorder out," also " for all nervous complaints."

That Asarum is the " snakeroot " meant, and not Eupatorium

ageratoides, which is also popularly called snakeroot, is

clear from Thomson's description of it as of a hot nature,

thus identifying it with Canada Wild Ginger, or Asarum.

Polygonaceae.— Yellow Dock, Rumex Crispus. The root

made into an ointment with cream, rubbed in at bedtime,

will cure the itch.

Urticaceae.—Slippery Elm, Ulmus fulva, The inner

bark is dried and ground, a teaspoonful of the powder is
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put into a teacup, a little cold water added, stirred until

perfectly mixed, then hot water added and stirred till a

jelly is formed. The jelly is an excellent medicine for

sore throat ; the bark also is used for poultices, for burns,

scalds, old sores, etc. Half a century ago I have seen the

inner bark fresh from the tree boiled into a jelly and the

jelly given for colds and sore throat.

Juglandaceae.—Butternut, Juglans cinerea. The bark

boiled down thick makes good pills for emetic and cathartic

purposes ; or a syrup made by boiling the bark with

molasses and a little spirit may be given to children for

worm complaints. "The bark of the butternut is the

principal ingredient in Dr. Hawkes' rheumatic and cancer

pills, and also of Chamberlain's bilious cordial, which have

been so celebrated for many complaints."

Myricaceae.—Bayberry or Candleberry, Myrica cerifera.

The bark of the root dried and powdered is "highly stimulat-

ing and very pungent, pricking the glands and causing the

saliva and other juices to flow." It is the chief source of

Thomson's No. 3.

Meadoiv Fern, Comptonia asplenifolia. The "burr pound-

ed fine and simmered in cream, hog's lard, or fresh butter,

is almost a sovereign remedy for the itch or external poison

and all bad humour sores," also " for salt rheum or canker

sores."

Betulaceae.—Black Birch, Betula lenta. The bark, used

as a tea, is used for dysentery and all complaints of the

bowels.

Salicaceae.—The White Poplar, Populus alba, and the

Stinking Poplar, P. balsamifera, belong to this family.

The inner bark is taken off trunk, limbs, or root, dried, and

used as a tea for " headache, faintness at the stomach . . .

and those of a consumptive habit will find great relief in

using this tea freely." It is also a valuable diuretic.

Balm of Oilead, P. balsamifera (var. Canadensis), majr be

used in the same way, but " it is more harsh than the other

kinds of poplar." It is good taken inwardly, as a re-

storative, is a good corrector of the bile, and will operate

both as an emetic and cathartic, while externally it is used

for bathing sores.

Coniferae.—Balsam Fir, Abies balsamea, produces the
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Canada balsam from small blisters in the bark. This is

good to remove internal soreness, and forms an important

article in Thomson's healing salve.

Hemlock, Abies Canadensis. The inner bark is dried and

powdered, made into a tea, and administered for " canker

and other complaints of the bowels and stomach." The

boughs, made into a tea, are very good for gravel and for

rheumatism.

Araceae.—Skunk Cabbage, Symplocarpus foetidus. The

root dried and powdered, made into a tea, is good " for

asthma, cough, difficulty of breathing, and all disorders of

the lungs."

Liliaceae.— Wake Robin, Trillium erythrocarpum. The

root, dried and reduced to powder, is given with honey or

in a syrup ; it " is extremely pungent and stimulating and

is given for cholic and pain in the bowels and to expel

wind . . . for coughs and disorders of the lungs."

The empiric is not quite true to his principles, for he uses

a few exotic plants : bitter almonds, ginger, black pepper,

cloves, and myrrh. Myrrh, indeed, is the main ingredient

in his celebrated medicine, which he calls No. 6.

He is not wholly averse from chemical preparations : sal

ammoniac, lime, spirits of turpentine, all appear as remedies.

Products of the animal kingdom he does not discard,

butter, honey, beeswax, milk, etc.

Vegetable products are frequently met with—turpentine,

rosin, pearlash, etc. ; but these ma}' fairly be included in

his theoretical category.

The school founded by Thomson 1 afterwards merged in

the Eclectic School, and at length has practically dis-

appeared. Many of the Thomsonian remedies are, how-

ever, in common use in the farming community to this day.

1 It must not be thought that all botanical physicians were followers

of Thomson
;

quite the reverse is the fact. Many practised by the

light of nature, some relied upon their own experience, while some few

had a real medical education.

I have before me a duodecimo volume printed at New York in 1829,

"The Improved System of Botanical Medical Practice ... by William

Barber." Barber practised in Vermont and other New England States,

then came to Auburn, New York, and finally to New York City. He
wholly repudiated Thomson's system. He says :

" My preparations are

of my own discovery." He pestered the New York Legislature year

after year for a license to practise. He was a quack and pretender of the

rankest kind.
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Notes on Some Scottish Plants. By James Fraser.

(Read 13th November 1913.)

The following list of plants, observed during 1913 except

where otherwise indicated, consists of several " aliens " new
to Britain (these are marked by a star), several new
records for vice-counties, and several plants considered

sufficiently interesting to have new localities for them
put on record.

I am indebted to Mr. Cedric Bucknall of Clifton for

examining and determining Symphytums from many
localities, and to Professor Hackel and the Director of

the Royal Gardens, Kew, for determining several of the

grasses.

Erysimum cheiranthoides, Linn., and Matricaria dis-

coidea, DC, several of each at Aberfoyle, v.c. 87.

* XerantJtemum inapertum, Linn. ;
* Diplotaxis Lagas-

cana, DC; * Linaria rubrifolia, Rob. et Cast.; * Ar-
rhenatherum eriantltum, Boiss. et Reut. ;

* Ammochloa
pungens, Desf. ;

* Vulpia cynosuroides, Boiss.; Lolium
rigidum, Gaud., * var. ramosum ; several of each (Esparto

grass casuals), near Musselburgh, v.c. 83.

Poa CJiaixii, Vill, very plentiful, and Festuca hetero-

phylla, Lam., scarce, growing together in the Yester

grounds, v.c. 82.

Lysimacliia punctata, Linn., a clump 6 feet in diameter

on the bank of the River Lyne, near Romanno Bridge,

v.c. 78.

Symphytum peregrinum, Ledeb. This plant I have

already recorded for Wigtownshire and the three Lothians.

Since then it has been noticed in six other vice-counties,

and there in about thirty different places. For many of

these I am indebted to Miss Ella F. Dickie and to Mr.

Andrew Templeman, who very kindly undertook to show
me any localities in which they might meet with this

plant in 1913. The vice-counties where it has been noticed

to this date are :—
Dumfries (72). Near Moffat, several.
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Wigtown (74). Near Portpatrick, one clump, in 1912

Lanark (77). Near Kirkfieidbank, plentiful ; at Stone-

byres, a few.

Peebles (78). In several places near Romanno Bridge ;:

near Broomlee ; at and near Slipperfield Loch ; several.

Selkirk (79). Near Ashiesteel, one clump, in 1911.

East Lothian (82). Near North Berwick ; near East

Linton ; several.

Midlothian (83). Braid Hills ; west of Colinton ; Comis-
ton ;* in fields at Almondbank ; by the river at Cramond

:

at Marchbank ; at Bavelaw ; in Firth grounds ; at Slateford

in 1906 and 1913; several in each; and near Gilmerton in

immense quantities—the plants, over five feet in height, at

one place covering about thirty square }~ards, at another

extending for two hundred yards in an almost continuous

strip between two fields.

West Lothian (84). At Carlowrie ; west of South Queens-

feny ; two or three.

Fife (85). Near Kilconquhar, plentiful.

East Perth (89). By the Tay below Perth ; near Blair

Atholl ; several.

Photomicrography as Applied to Timber Study.

By W. S. Jones, M.A., M.Sc. (Plate XIII.)

(Read 12th March 1914.)

Those who have had some experience in the study of

the minute structure of timber know all too well the many
difficulties of representing by drawing the complex anatomy
of dicotyledonous timbers. These difficulties are, without

doubt, best overcome by invoking the aid of the camera,

and }
7et how seldom is the art of photography practised in

relation to the study of timber structure ! Besides being a

convenient method of illustration, it is, above all, accurate,

entirely eliminating, as it does, the personal element.

Imagining the work to be such as can only be conducted

in well-equipped laboratories, students leave our colleges

for work in forest areas in the colonies and elsewhere

deprived of one of the greatest helps in the field of timber



236 TRANSACTIONS OF THE [Sess. lxxviii.

study. Tutors, too, are prone to regard photomicrography

as an expensive and tedious business, and are therefore

inclined to shun the art. Notwithstanding the prevailing

ideas, photomicrography as applied to timber work is an

absorbingly interesting and edifying occupation, and withal

simple and easily mastered. Writers on the subject are apt

to magnify the difficulties and to complicate the apparatus

necessary for successful work, thus making the expense*

if one accept their estimates, almost prohibitive. Little

wonder, then, that few private individuals possess a photo-

micrographic outfit. Indeed, comparatively few laboratories

have such an outfit among their equipment, and where

such exists it is often unnecessarily complicated and

expensive.

It is with a view to removing some of the misapprehen-

sions regarding this important phase of photography, and to

affording simple guidance to those who may require it, that

this short article is written.

A comparatively simple, inexpensive apparatus is all that

is required, and with it several excellent negatives can be

got in an evening. The necessary skill in manipulation is

very soon acquired even by those who have no previous

knowledge of photography. Neither expense nor difficulty

should deter anyone. These observations the writer con-

fidently makes as the result of a fairly wide experience of

a simple outfit capable of very good work, and he makes

no apology for describing the methods and apparatus which

he has for a long time employed.

Preparation of the Timber to be examined.—The timber

whose structure it is proposed to study is cut up into

convenient cubes and boiled in water for about half an

hour. This operation drives out air and softens the blocks.

The cubes are then immersed in a mixture of equal parts

of glycerine and alcohol. The timber is thus rendered

more amenable to further treatment.

Preparation of Sections.—Microtomes specially made for

cutting wood sections are very expensive, and for most

purposes are unnecessary. Good sections can usually be

got without incurring great expense by the use of a

suitable hand microtome. The writer uses a microtome

which requires the embedding of the material in paraffin
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wax. It is desirable, prior to inserting the wax cylinder

into the well of the microtome, to make a shallow longi-

tudinal groove in the wax so as to allow the escape of air

as the embedded material is pushed in. A further pre-

caution is necessary with this form of microtome. The

wax round the upper end of the material should be care-

fully removed with a sharp knife, at least from the near

side {i.e. the side which first confronts the razor) of the

block. In order to secure good resistance to the razor, the

wax on the far side can be advantageously left intact.

Other forms of cheap microtomes requiring only the

clamping of the wood cubes in position can also be

effectively used.

The sections are first placed in strong alcohol in a

watchglass. which is then held, by means of a pair of

forceps, over the naked flame of a small spirit lamp until

the alcohol nearly reaches its boiling point. The air in the

section is by this treatment entirely and quickly expelled.

Much time is saved by the heating, while the hot alcohol

also often removes much of the colouring matter and other

substances from the tissues. The sections are then trans-

ferred to a watchglass containing pure lactic acid, and held,

as before, over a naked flame until bubbles begin to form

in the liquid, when the watchglass and contents are

removed. Lactic acid, though very seldom used, is a

valuable reagent, and, besides having the effect of clearing

the sections somewhat, it improves their condition after

treatment with strong alcohol. Should the timber be

very highly coloured it may, perhaps, be necessary to use

some other clearing reagent at the outset, although it

may be added that even in such cases alcohol and lactic

acid generally suffice.

Staining.—The sections are, after treatment with the

acid, transferred to a watchglass containing carbolic fuchsin

(Ziehl's formula. See Lee s " Microtomist's Vade-Mecum "),

where they remain only for a short time. This stain is

one of the simplest to use, and one of the most efficient for

the purpose of photography. The best strength of fuchsin

will be readily ascertained by a few trials. If necessary,

add a little dilute alcohol. The sections when stained

sufficiently require two or three successive washings in
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50 per cent, glycerine. The fuchsin occupying the lumina
is thus washed out, and with careful manipulation only the

cell-walls are stained.

Mounting of Sections.—After washing, the sections are

mounted on a slide in 50 per cent, glycerine, the coverglass

being sealed with an easily prepared mixture of equal

quantities of gum mastic and paraffin wax (see " The New
Phytologist," March 1911). This is a convenient substance

for sealing, being very simply applied by means of a
slightly heated bent nail mounted in cork. The sections

will keep for any length of time, but should there be any
conceivable reason for remounting a section the sealing

substance can be readily removed.

These operations, apart from the sectioning, although

appearing somewhat elaborate, are quickly executed and
occupy in all only a few minutes Moreover, several

sections can be treated at the same time.

Microscope.—The magnification desirable for photograph-

ing sections of broad-leaved timbers is not usually high.

One of from 25 to 120 diameters is generally ample. It is

not necessary to possess an elaborate microscope with

apochromatic lenses, the ordinary, upright, student's micro-

scope with modern achromatic lenses being all that is

required for ordinary work.

Illuminant.—Ordinary coal gas is the most convenient

for most workers, and this is quite a satisfactory source

of light. A suitable, incandescent, table lamp should be

purchased and connected by means of rubber tubing with a

gas bracket in the wall or on the bench (Flatters & Garnett

manufacture a very convenient inverted lamp with remov-

able chimney). A bull's-eye (2f-inch lens) mounted in a

ball-and-socket stand should be placed near the lamp, and

between it and the microscope, so as to throw the light on

to the concave side of the mirror of the latter. The
position of the bull's-eye should be so adjusted as to throw

the best light on to the mirror, the chimney of the lamp if

necessary being removed.

Camera and Accessories.—The writer uses a Browning
" Microkam " (lantern size), which he has modified as

described below. As the modification adds vastly to the

utility of the camera, it is quite worth the few shillings
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spent on it. The " Microkam " as sold consists of a well-

made, rigid, wooden box, fitted with a hinged dark shutter,

and grooved at one end to take the dark slide and focus-

sing screen provided. At the other end is a projecting

nozzle intended to fit into the microscope tube, but such an

arrangement necessitates the removal of the eyepiece, and

this greatly reduces the magnification. It is to overcome

this drawback that the following modification is desirable

(see fig. 1). A short length of thick brass tubing, the

outside diameter of which is slightly greater than the

milled head of the eyepiece, is fitted to form a collar round

the upper end of the microscope tube. The nozzle of the

camera must be removed and replaced b}T another whose

internal diameter exactly corresponds to the external

diameter of the brass collar fixed to the microscope. By
this means the camera can be attached to the microscope

without the removal of the eyepiece. This is a great

advantage, for the use of the eyepiece obviously ensures a

much higher magnification, and compensates for the absence

of an extension bellows, while the modification in the

camera does not preclude the possibility of working, if

desirable, without the eyepiece. It is an advantage to use

a screen of ground glass to secure even illumination. A
piece the size of a lantern plate answers admirably. It

can be fixed underneath the stage by means of an india-

rubber band if there be no substage condenser in the way.

If the ground glass cannot be so fixed, the screen can be

placed with the ground surface downwards on the stage

itself. There is little danger of the uneven surface of the

glass coming into focus with the section. It is always a

safe, and indeed where no eyepiece is used a necessary,

procedure to dull the inner surface of the microscope tube

by inserting a lining of velvet. To ensure the rigidity of

the lining, the velvet is mounted on stiff but flexible paper

and rolled into a tube which just fits the microscope tube.

The paper, tending, as it does, to unroll, keeps the lining,

which, unmounted, would obtrude itself into the field of

view, closeky applied to the inner surface of the microscope

tube. As the camera is firmly attached to the microscope

the effect of vibrations is minimised, since the camera

and microscope vibrate together. The plates the writer

TRANS. BOT. SOC. EDIN. VOL. XXVI. 18
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generally uses are the " Royal Standard " plates by Cadett

& Neall.

Exposure.—The slide, when ready, is placed on the

stage and the microscope focussed. Great care must be

taken to adjust the mirror of the microscope so that the

field is perfectly uniformly illuminated ; for unless this

be carefully done the results will be disappointing. The

required portion of the section having been selected, the

camera is fixed to the microscope, and the focussing, ground-

glass screen placed in position. It will now be found

necessary to re-focus so as to have a clear image of the

section on the focussing screen. This done, the shutter of

the camera is closed, the dark slide slipped into position,

and the exposure made. The exposure should, for moder-

ately low magnification, last from two to five minutes,

according to circumstances, such as the transparency of the

section, intensity of the light, and so on. Immediately the

time of exposure has expired, and before closing the dark

slide, quickly but gently close down the shutter of the

camera. Then push in the sliding face of the dark slide

while the latter is still in position. Any modifications

necessary to meet special circumstances can, with a little

practice, be easily devised.

Developing, Fixing, and Printing.—These operations

being precisely the same as in the case of ordinary photo-

graphy, the reader is referred for guidance to one of the

many cheap books now available on the subject. Suffice

it to say that, when printing, the part of the negative not

required for reproduction should be masked off. Masks

are sold by all dealers in photographic requisites in the

following two forms : (1) Those which are already cut to

shape, and (2) those which can be easily cut into any shape

and size. A curved pair of scissors is very useful for

cutting circular masks. The mask, when cut into shape,

should be stuck on by one corner to the film side of the

negative. By this means any number of precisely similar

prints can be obtained.

Cost of Apparatus.—All that is absolutely necessary by

way of apparatus is included in the following list, with

approximate prices appended :

—
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close relationships of certain sections of mosses, such as,

more especially, -that containing the genus Campylopus,

as prevalent there, if not more so, than on our western

shores. In the " Annals " I have indicated three of these

identities. Under the assurance that such a correspond-

ence would continue, I expressed a wish to have species from

Nova Scotia or from any of the larger islands in the gulf

of the St. Lawrence. With one exception, I failed to obtain

any in a satisfactory condition. Accordingly it is possible

that one of the species described in this paper may have

been represented already by some American botanist hitherto

unknown to me. In such circumstances I think it due to

myself to give the present explanation.

By way of introduction to this paper I may be allowed

to describe certain large cells which, within the last ten

years, have played a more important part than formerly

in the discrimination of species :

—

First.—Large oblong cells, generally, but not always,

with thickish walls, either pale or becoming more or less

red or brown and then opaque, situated at the base of the

leaf either next the margin—the usual situation of the

auricles,—or next the nerve, situated almost always in the

centre of the leaf.

Second.—Elongato-hexagonal cells with thin walls, in

double layers—in other words, one layer of cells on the

anterior surface, the other just behind the first. This

question of the double layer is difficult of proof.

I have succeeded in convincing myself of this disposition

of these cells in three instances where a thin cross-section

of the lower part of the leaf was made ; but very generally

a view of the entire leaf under the microscope is sufficient,

if such a cell is viewed at different angles, when the sides

will be seen to come closer or recede from one another, more

especially as the walls of such cells are almost always

parallel. The position of such groups of cells varies as in

the others— viz., at the alar or outer margin of the leaf or

at the middle base, i.e. with one side of the group in contact

with the nerve.

Third.—Another cell plays nearly as important a part

as the others, although it is seldom or never seen quite

at the base of a leaf, viz. the fusiform, either hyaline or
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filled with granules, or a modification of it (the more
frequent), viz. undulating or sigmoid in place of straight

throughout.

The forms of the other cells are well enough indicated by
their names, viz. quadrate, rhomboid, etc. I have left out,

meanwhile at least, consideration of other forms of cells,

such as sinuose, etc.. as they do not occur in the mosses

described in this paper.

As already hinted at, I commenced with the Campylopi
so prevalent in the West of Scotland and assuming so many
different forms and appearances.

The first two resemble one another in their internal

organisation, but. according to the more modern classifica-

tion, belong to different sections, inasmuch as the one has

the leaves hair-pointed, the other not.

Ca/mpylopu8 Fergussoni (Sfcrn.), n. sp. In rather large

lax tufts, green above with a broad pale brown zone just

below, dark brown to base ; stems slender, simple, or

here and there branched, from two to three inches long

:

leaves with well-marked bulbous bases as well as slightly

ovate, lanceolate, longly and slenderly acuminated, with

short, slender, hyaline hair-points, apt to fall off as in

others with similar apices such as C. brevipUus; nerve

pale, about half the breadth at base, ultimately brownish,

tapering up to the attachment to hair; alar spaces well

developed, hollow, often projecting beyond the margin of

leaf, as well as extending to nerve, composed of oblong,

large cells with thick, red walls, close often attached,

•05-07 by '018-027 mm.
;
just above these alae and next

to nerve, oblong, hyaline cells, '04--05 by '012-016 mm.
in several rows, outwards rapidly smaller and narrower

until near and at margin very small and hyaline, in many
rows, '012-017 by 003 mm.; upwards becoming abruptly

rhomboid, shorter still, smaller outwards, and remaining

such to where cells cease : thereafter nerve is predominant

;

a thin cross-section of nerve reveals the anterior row of

close cells, from above downwards, 006-016 mm. in longer

diameter ; second row of alternating cells with those of first

or anterior, somewhat less in size ; third row contains only

a minute cell here and there : bulging cells on posterior

surface of nerve well developed, hyaline, 'OOo-'Ol mm., but
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becoming a little less near base ; crowds of stereids every-

where rendering bulging cells occasionally obscure or even

opaque. No undulating fusiform cells seen, such as prevail

nearly throughout in C. atrovirens. Near Plockton in

several localities, 1913. As a memento of my friend the

Rev. John Fergusson of Fern near Brechin, an enthusiastic

and successful bryologist.

Campylvpus cremdatus, n. sp. In large close tufts of a

green or pale green above, a deep brownish-red below

;

stems from 1 to 2 inches long, upright, mostly simple,

occasionally emitting short branches ; leaves somewhat

expanded at base, lanceolate, longly and slenderly acuminate,

hairless, alar spaces large hollow, bulging somewhat beyond

margin, defined from the cells above by a well-marked

line which slopes upwards and outwards ; cells very large,

bluntly oblong with pale, thickish, opaque walls, "06-"09

by -022-04 mm., cells just above the alae large, oblong,

close, granular with thick walls, -05-07 by -015-02 mm.,

smaller upwards ; outwards such cells in eight to ten per-

pendicular rows, oblong as well as hyaline with thin walls,

becoming narrower and sloping upwards and outwards until

they end in a single marginal row ; above this second space

cells throughout are bluntly rhomboid, granular, large at first

about "03 by 009 mm., lessening upwards into the minute

oval or subquadrate cells to apex ; nerve strong, nearly

half the breadth of base, tapering and scarcely excurrent,

but very prominent behind, while apex proper is strongly

toothed and shows, besides, two or three teeth on nerve

behind near apex. A thin section of nerve shows an

anterior row of cells from -006-'01 mm. near base ; second

row from -007-013 mm. below ; no other row manifest

behind owing to this space being crammed with stereids

to such an extent that no direct light can be transmitted,

accordingly the posterior surface of nerve appears smooth

except near apex where minute bulgings only perceptible.

The whole section of this nerve is darker to transmitted

light than any I have ever seen. Near Plockton, Ross-shire,

1913.

This moss differs from C. Fergussoni in the absence of

hair-points and bulbous bases to the leaves, nerve also

scarcely reaches apex, or, if so, is only shortly excurrent.
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There are also differences of structure in both nerve and
pagina. etc.

npylopus citrescens, n. sp. In lax tufts of a pale

green colour above, which changes in the herbarium to a

lemon-yellow, stems short, about half an inch long, almost

always simple, leaves nearly upright and straight whether
wet or dry. lengthening somewhat in an upward direction.

from a slightly ovate base, concave above, having as a rule

a few rather strong red radicles at base of leaf as well as

very tine red or rather purple tomentum which shows more
or less throughout the lower part of the tuft : nerve red

at base, including corresponding part of pagina. yellow

thereafter, three-fourths breadth of base, tapering and longly

excurrent : no auricles at basal margin and leaf narrows

there : central basal cells, in two or three perpendicular rows,

large, oblong, attached with thick transverse opaque walls.

the lateral walls thin. 'Ooo-'OT by 'OIS-OIT mm., becoming

narrower outwards to margin and hyaline, the latter pro-

ceeding farther up the leaf than the others, becoming

shorter and showing many bright points but no chlorophyll,

such soon cease in single file on the nerve, upwards the nerve

is predominant. Plockton. Sept. 1913.

This moss is peculiar in several respects, inasmuch as the

nerve is non-cellular in its posterior half and no upper cells

are perceptible, in the citrine colour, and in the presence of

both kinds of fibrillae.

As regards this moss. I think it right to make known
certain phenomena observed in connection with the large

red radicles attached not to the nerve, as is almost invari-

ably alleged, but to one of the large cells already alluded to

and situated close to the nerve. It was noticed that these

radicles had their origin from a large, irregularly oblong,

opaque body situated between the double walls of such

cells now turned red and thickened. A gentle pressure on

this body by means of the glass cover caused it to expand

a little. Leaving the whole for two hours, but renewing the

moisture three or four times during the interval, I became

aware of the darkening of the end opposite to that of the

point of attachment of the radicle and of the appearance

of a slight notch at its summit, while slender threads were

visible here and there over its general surface. Unfortu-
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nately beyond this I could not go. I may mention that

an old capsule, dark red also, sulcated and nearly erect, on

a seta of the same colour, was observed rather close to

the stem producing these objects.

The following was found in three places near the base

of what are reckoned the highest cliffs in Great Britain.

Bryum rubicundum, n. sp. In very dense convex,

widely extended tufts, in one instance 8 inches in longer

diameter, of a brilliant wine-red colour throughout ; stems

upright, red, about 1 inch long, simple but rather frequently

fastigiatety branched near apex ; leaves at first pale green,

quickly red, closely arranged around stem, upright, ap-

pressed, but often showing a slight contortion when dry,

including acumen about 7 mm. long, narrowly lanceolate,

pagina joining nerve above at an acute angle, the one side

joining at a higher level than the other ; nerve strong red,

near base about '11 mm. broad, tapering and excurrent in

a long, very slender, red, solid acumen, hair-like in upper

half, about 3 mm. long, margin reflexed below, composed of

three to five rows of very long, narrow cells up to apex,

where they join the acumen ; cells at base nearly bluntly

square, detached, about -023 mm. across, above this group
cells elongato-hexagonal, -06-08 by •012--017 mm., the rest

of cells to apex smaller but of the same shape or acutely

rhomboid. I cannot recall having ever seen, in any other

Bryum, such a long slender acumen, nearly the length of

the leaf proper.

Hypnum intortum, n. sp. In rather dense nearly up-

right tufts, green above, pale brown below, from 2 to

4 inches in height ; stems strong, pale, irregularly branched

below, densely pinnate above
;
pinnae short, spreading

widely, shortening regularly upwards so that the whole
assumes a triangular form, branches ceasing considerably

below apex of stem, leaving this part bare ; stem leaves very

large—three or four times the length and breadth of the

branch leaves or nine times their area,—spreading nearly

at right angles to the stem, rather abruptly and broadly

expanded at base, narrowing also nearly as abruptly

into the long, tapering, curved acumen, nerveless, margin

plane serrated from base to acumen, and when this acumen
is broader than usual, serrated considerably up its margin

:
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the upper part of main stem (bare of branches) has leaves

more abruptly narrowed into the slender acumen, which

is often twice the length of leaf proper, and when dry very

often assumes a curled or cork-screw appearance, as in

T. tortuosa ; branch leaves much smaller and less expanded

at base, spreading also, but otherwise resembling the main
stem leaves ; cells at basal margin form a fairly well de-

veloped group, broadly oblong, detached with thickish

walls, '018-027 by 01-015 mm.
;
general cells narrowly

oblong but narrowing a little towards the extremities.

•06--08 by 0035--004 mm.
Only one long, strong, red seta was seen without the

capsule, surrounded at its base by pale, sharply pointed.,

slightly spreading leaves ; and on the same stem, within a

short distance from the seta another minuter bud, also

pale, probably enclosing the male inflorescence. Near
Plockton, Ross-shire, 1913.

As I consider the matter one of importance, I make no

scruple in calling attention to the next moss. It is known
in the field by the dense convex tufts, dark green above

with a pale zone just beneath, then of a uniformly dark

brown colour to the base, as well as by the leaves with

short, almost equal, hair-points. This moss has been

under observation for years. In my opinion, it is diverging-

from C. abrovirens. The basal areolation diverges most.

Cells next the nerve below, in three to five perpendicular

rows, are thick-walled and oblong, 03-04 by -018-025

mm. ; directly outwards, towards margin, cells become

narrower and thinner walled until near and at margin,

in many rows, linear and hyaline, '018-027 by -004 mm.
Even the upper cells are somewhat different, nearly linear

in place of sigmoid, granular. 028-045 by -004-006 mm.
The auricles are small (smaller than usual), hollow, and

contain only a very few (six to eight) large oblong, attached

cells, brown, -04 by "03 mm.
I may have another opportunity for ventilating this

subject further. Meanwhile this moss may be named
Campylopu8 perplexans, inasmuch as I sympathised with

Wilson with regard to another specimen named C.

pa radox u s ( Wils. ).
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The Ecology of Knockdow Estate, Argyllshire.
By Miss Augusta Lamont. (Map and Plates XV., XVI.)

(Read 12th February 1914.)

Extent and Geographical Position.

The area included under the above title comprises a tract

•of about 6000 acres in the Cowal district of Argyllshire.

Bounded along its western extent by the waters of Loch
Striven for a distance of about 4| miles, and along the

greater part of its northern and eastern limits by the

watershed of the Inverchaolain Glen, it extends from sea-

level to a height of 2005 feet at Cruach nan Capull, the

northernmost point. In addition, a detached piece of land,

consisting of between 200 and 300 acres situated at Toward
Point, is included in the estate. This latter portion of the

area has a seaboard of about 11 miles, and extends inland

to an elevation of 600 or 700 feet.

Climate.

The climate of the district is that which is typical of the

West Coast generally : an annual rainfall of about 60

inches (58 in 1911) is well distributed throughout the year;

frosts are seldom of long duration, and snow rarely lies

long except on the hills ; in summer drought and excessive

heat are practically unknown ; in autumn and winter gales

from the West and South-west are often of great severity,

while East wind frequently predominates during the spring

months.

Soil and Geological Formation.

The estate lies almost entirely on the Metamorphic

Rocks of the Highlands, and the overling soil is, to a

large extent, of a peaty nature. Part of the Toward Point

area, however, lies on the Old Red Sandstone, and alluvial

deposits occur on the low-lying ground along the seaboard

and in the glens.

From the above brief description it will be apparent that

the area is very favourably situated for studying, within a

small compass, various types of flora characteristic of the

Western Highlands. It is, besides, very thinly populated,



1913-U.] BOTANICAL SOCIETY OF EDINBURGH 249

and only a small proportion of the land is under cultiva-

tion ; and although a portion of the Toward ground is

feued, and is therefore left out of consideration for the

present purpose, this amounts only to about 30 acres. The
native vegetation has thus, on the whole, been little inter-

fered with ; and in order to consider it from the ecological

point of view, it may advantageously be divided into the

following main groups or types of vegetation—a method
of classification into which it very naturally falls :

—

1. Seashore.

2. Moor and hill-pasture.

3. Meadows and arable land.

4. Woods and plantations.

5. Fresh water.

6. Marine.

1. jS -

Beginning our observations near the mouth of Loch
Striven, and walking up the loch to the northern boundary
of the estate, we notice that the shore consists of stretches

of shingle interrupted here and there by rocks projecting

into the sea. and by flat stretches of salt-marsh. The
character of the shore therefore causes the occurrence of

three distinct associations of plants, overlapping in the case

of some individual species, but in the aggregate quite

distinct from one another. These associations fall naturally

under the headings of (1) Shingle. (2) Rocks. (3) Salt-

marshes.

1. SHINGLE.—Along the upper edge of the shingle, just

above high-water mark, an almost unbroken fringe of

characteristic plants continues from one end of our area of

observation to the other. This association is composed
of Matricari "•,»</. Linn.1

: Atriplex patvla, Linn.:

Rumex crispus, Linn. ; Galium Apa/rine, Linn.; PotentMa
- vna, Linn.: Stellaria media, VilL ; Tussilago Farfara,

Linn.; Sonchus arvensis, Linn. As one advances further

up the loch, the exposure to wind becomes less, and the

water of the loch presumably less salt than in the more
open parts of the sea. A corresponding change in the

vegetation occurs: SiJ<:ne maritima, With., and Arrl
1 The species are enumerated in approximate order of frequency.
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therum avenaceum, Beauv., at first included among the

commonest shingle-plants, have now fallen out ; while

Scutellaria galericulata, Linn., and, finally, Rumex Aceto-

sella, Linn., become very frequent. Rumex crispus, Linn.,

and Matricaria inodora, Linn., are now seen venturing

to situations below high-water mark, while several species

characteristic of the woods and pastures which slope down
to the lochside, frequently encroach on the domain of the

shore plants, and obtain a footing in the shingle. These

invading plants include : Polygonum Hydropiper, Linn.

;

P. Persicaria, Linn. ; Senecio Jacobaea, Linn. ; Cnicus

arvensis, Hoffm. ; Cn. lanceolatus, Hoffm. ; and occasionally

Rumex Acetosa, Linn. ; R. obtusifolius, Linn. ; Plantago

lanceolata, Linn. ; P. major, Linn. ; Urtica dioica, Linn. \

Lychnis Flos-cucidi, Linn. ; L. dioica, Linn. ; Scrophidaria

nodosa, Linn. ; Sonchus oleraceus, Linn. ; Galeoj)sis Tetrahit,

Linn. ; Lythrum Salicaria, Linn. ; Polygonum Aviculare,

Linn. ; and Circaea lutetiana, Linn. In addition, Carda-

mine hirsuta, Linn., and Montia fontana, Linn., are

found in places where the shingle is wet with outflowing

little burns, or with moisture dripping down from the

banks. In such situations Iris Pseudacorus, Linn., also

comes down to the shingle's edge.

In many places Rubus fruticosus, Linn., Salix auritar

Linn., and Alnus glutinosa, Gaertn., come down to the

very edge of the turf, while, in the northern half of the

shore under review, the bordering vegetation is that of

the moors, and includes Euphrasia officinalis, Linn. \

Potentilla Torment ilia, Scop. ; Calluna vulgaris, Salisb. ;.

Erica cinerea, Linn. ; E. Tetralix, Linn. ; Myrica Gale,

Linn. ; and Molinia coemdea, Moench.

Towards the northern extremity the " shingle fringe

"

becomes scanty, and some of the typical plants disappear

or become less frequent. Potentilla anserina, Linn., and

Rumex Acetosella, Linn., predominate here. Here also the

turf frequently forms an abrupt edge where it gives place

to shingle, and the narrower strip of shore, with a less

abundant and typical seaside vegetation, gives an appear-

ance approaching somewhat to that of a freshwater loch.

2. Rocks.—The fringe of shingle plants, to which the

foregoing description has chiefly referred, is interrupted
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here and there by rocky portions of the shore where a

different set of plants is in occupation. Here we find the

furthest outposts of terrestrial vegetation in the form of

lichens and mosses— the ffat crustaceous forms of the

lichens and little round cushions of Grimmia maritima,

Turn., occupying the otherwise untenanted rocks projecting

into the sea. free from competitors in their inhospitable and

uncoveted habitat.

Occupying less advanced situations, and forming the

typical rock association, are found Glaux maritima. Linn,

Armaria maritima, Willi; Sagina procumbens, Linn

Coehlearia officinalis, Linn.: Plantago maritima, Linn

and Atriplex patvla, Linn.

In many places the rocks are crowned with Ulex euro-

paeus, Linn.; while Sedv/m anglicum. Huds.. is usually

found near the edge of the turf. Among the rocks

which are furthest up the loch Festuca Linn.,

occupies advanced positions towards the sea. and here

also Nardus striata, Linn., must be included among the

rock plants.

3. SALT-MARSHES.—Here and there among the rocks or

coarse shingle are found small patches of the salt-marsh

type of vegetation composed of Glaux maritima, Linn.;

Juncus Gerardi, Loisel. ; J. articulatus. Linn.; Agrostis

alba, linn. ; Armeria maritima. Willd.; Atriplex pattda,

Linn.: and Sagina procumbens, Linn.

These patches of salt-marsh plants are frequently below

high-water mark, which is indicated by a line of loose sea-

washed algae and other drift. Armeria and Glaux indeed

are occasionally found further towards the sea than the

highest attached algae.

On the north side of the mouth of the Inverchaolain

Burn a flat alluvial point is covered with a salt-marsh

formation consisting of short turf mixed with An
maritima, Willd.. and SperguZaria media, Per-.

Toward Point.—This portion of the shore, separated

from that which has already been described by an inter-

vening coast-line of 3 or 4 miles' length, deserves to

be treated separately on account of differences in the geo-

logical formation, and because of the appearance of several

species which are not found on the lochside. The sea



252 TRANSACTIONS OF THE
[
Sess - lxxviiu

here is more open, and the Point is exposed to the full

force of southerly and south-westerly gales, which sweep

up the Firth of Clyde.

The same three associations are found as before.

1. Shingle.—Beginning at the signal station, or westerly

point of this portion of our coast-line, we find that the

familiar and characteristic " shingle fringe " still continues,

containing in great abundance Atriplex patula, Linn.

;

Matricaria inodora, Linn. ; Potentilla anserina, Linn.

;

Rumex crispus, Linn. ; Galium Aparine, Linn. ; Stellaria

media, Vill. ; but to these are now added Raphanus
maritimus, Sm. ; Agropyrum repens, Beauv. ; Arenuria

peploides, Linn. ; the latter suiting itself equally well to

the conditions of shingle or salt-marsh, as indeed does

also Atriplex. Less frequent and typical are Polygonum
Aviculare, Linn. ; P. Persicaria, Linn. ; and Rumex obtusi-

folius, Linn. ; while, in addition, on the upper edge of the

shingle, there also now appear Artemisia vulgaris, Linn.

;

Polygonum Convolvulus, Linn. ; and Convolvulus arvensis,

Linn.

Between the signal station and the lighthouse these

shingle plants are bordered on the upper side by a rank

meadow vegetation in which Centaurea nigra, Linn.

;

Heracleum Sphondylium, Linn. ; Daucus Carota, Linn.

;

ArrhenatJierum avenaceum, Beauv. ; Geranium pratense,

Linn. ; and Plantago lanceolata, Linn., are conspicuously

plentiful.

After rounding the Point, and continuing towards the

Innellan boundary, we find, in addition to the common
plants already mentioned, Tussilago Farfara, Linn.

;

Rumex Acetosa, Linn. ; R. Acetosella, Linn. ; Sonchus

oleraceus, Linn. ; and Silene maritima, With.

Bordering Plants.—At the top edge of the shingle,

usually on the border line of inland vegetation, occur

quantities of Agropyrum repens, Beauv. The chief

bordering formation is a coarse meadow herbage, amongst

which the following species (peculiar in this neighbour-

hood to such localities) are to be noticed : Geranium
pratense, Linn. ; Ononis spinosa, Linn. ; and Linaria

vulgaris, Mill. Among the bordering plants are also

found Ulex europaeus, Linn. ; Rubus fruticosus, Linn.

;
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Equisetv/m arvense, Linn.: and Arrhenatherum avena-
ceum, Beauv.

2. Rocks.—The rocks at the Point consist chiefly of

basalt dykes and schistose limestone, together with

boulders and loose pieces of stone too coarse to be in-

cluded under the term " shingle." Here are to be found

such succulent petrophytes as v maritima, Dumorfc.

;

Spergularia media, Pers. : in addition to the commoner
Gochlearia officvtuilis, Linn.: Plantago maritima, linn. -

and Sedum anglicwm, Hud'-.

At the lighthouse the coast-line bends sharply towards

the north, and the rocks above mentioned give way to Old
Red Sandstone conglomerates which persist with occa-

sional intrusive dykes, and interrupting stretches of shingle,

as far as the Toward and Innellan boundary. Here, as on

the lochside, one finds Sagina procv/mbens, Linn., and
i. Linn., associated with the rock plants.

Where the rocks extend back inland without intervening

shingle, a short close turf forms the bordering vegetation

containing: Lotuscor -\ Linn. : Thymus SerpyUv/m,

Linn.: and Galium verum, Linn.

3. Salt-Marshes.—Along this part of the coast, where
the Red Sandstone occurs, the salt-marsh formation is

frequently seen in the form of little round tussocks,

isolated or in groups. The occurrence, in addition, of con-

siderable stretches of the same formation, suggests the

gradual extension of colonies of plants which first obtained

a hold as isolated individuals. The formation contains the

same plants as the salt-marshes of the lochside: i.e. Glaux
maritima, Linn.: Jv/ncus articulatus, Linn.; J. Gerard'

.

Loisel. : Armeria maritima, Willd. ; and Agrostis alba,

Linn. ; but in addition to these, quantities of Aster Tri-

'polium, Linn.: Triglochin ma/ritimumy TAxm. ; and Glyceria

maritima, Wahlb., are also found.

Glyceria maritima occurs in large patches at the Point,

and frequently extends below high-water mark mixed with

detached pieces of sea-weed. Arenaria peploides, Linn..

is often seen in great mats by itself, as well as being

associated with the marsh or shingle plants.

Adaptations.—Among the species which have been

enumerated, numerous examples are to be found of the



254 TRANSACTIONS OF THE [Sess. lxxvii.

adaptations to be met with among plants of dry areas

generally, no matter whether these are regions of :

—

(1) Deficient rainfall.

(2) A substratum unretentive of moisture, such as rocks

or sand or shingle.

(3) Extreme exposure to sun and wind.

(4) Saline soils inhibiting absorption.

Water Storage.—Succulent plants which store their water-

supply in thick fleshy leaves, and sometimes also in a fleshy

stem, are well represented by Suaeda maritima, Dumort.

;

Spergularia media, Pers. ; Glaux maritima, Linn. ; Sedum,

anglicum, Huds. ; Cochlearia officinalis, Linn. ; Atriplex

patula, Linn. ; and Aster Tripolium, Linn.

Reduction of transpiration surface is seen in the narrow

linear leaves of Armeria maritima, Willd. ; Sagina pro-

cumbens, Linn.; Triglochvn maritimum, Linn.; and

Plantago maritima, Linn.; and in the setaceous leaves

of Festuca ovina, Linn. ; and Nardus stricta, Linn. The

bi-pinnatifid leaves of Matricaria inodora, Linn., have

segments which are so much reduced that the entire

surface is not of great extent ; while the small ovoid leaves

of Sedum anglicum, Huds., and the cylindrical ones of

Suaeda maritima, Dumort., and Spergularia media,

Pers., exhibit the minimum surface area compatible with

their increased water-storing capacity.

Protection of transpiration surface is instanced in the

dense woolly covering to the under surface of the leaves

of Tussilago Farfara, Linn., and Artemisia vulgaris,

Linn. ; as well as by the silky hairs on those of Potentilia

anserina, Linn. ; and in the more general hairy covering

of Scutellaria galericulata, Linn. The device of inrolling

of leaf-blades is found in Glyceria maritima, Wahlb.

Compact or Creeping Habit.—Many of the plants named

are of those types which avoid undue exposure to the

drying and destructive action of the wind by means of

their habit of growth. Stellaria media, Vill., and Gcdium

Aparine, Linn., for instance, creep close to the surface,

availing themselves of what little shelter is afforded by the

association of which they form a part. Sagina pro-

cumbens, Linn., clings close to the rocks, while the cushion-

growths of Armeria maritima, Willd., and Grimmia
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maritvma, Turn., enable the closely packed leaves to shelter

one another.
x Urns and Creeping Root-stocks.—The method of pro-

pagation by means of a stoloniferous mode of growth,

which poas as 9 -uch obvious advantages for plants grow-

ing in dry areas, is also found among the species of these

maritime associations. Xew plants of PotentiUa anserina,

Linn., can be seen originating by means of widely spread-

ing stolons, through which they are also partially supported

by the parent plant until their own roots strike deep

enough to obtain nourishment. Thus a plant when once

established can rapidly increase into a colony without the

risk of new individuals passing through the seedling stage.

Ext - . -& item.—Instances also occur of an-

other character frequent among xerophytes : that of a

well-developed root-system which >trikes down into the

moister layers below the shingle, or penetrates the

crevices of the rocks. This type is exemplified in Galium
Aparvne, Linn.: Rva ' vpus, Linn.; Sonchus] Matri-

caria mocZora, Linn. ; Plantago ma riti'/ma, Linn. : Spergu-

la/ria media, Pers. ; Suaeda maritime,, Dumort

2. Moor.

By far the greatest portion of the area is included in

this section, and from lochside to hilltops extends the

moorland vegetation, giving to the landscape much of its

distinctive colouring—as beautiful in its collective distant

effects of purple, green, and brown, as it is in the grace of

its individual plants which grow from year to year undis-

turbed and untrodden on. save by the shepherd and the

sportsman, uninterfered with except by the heather-burners

and the close-cropping sheep. Here. then, is a considerable

tract of land where the most typical of the Highland floras

can be studied, ranging from the shores of the loch to a

height of 2000 feet, and including the associations of the

bog and the hill-pasture, as well as those of the more

typically moorland plants.

Bog.—Along the lochside there extends a narrow strip

of flattish ground, rising on its inland side into a steep

bank, and forming one of the old sea-beaches. Here are

TRANS. BOT. SOC. EDI>\ VOL. XXVI. 19
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boggy situations, where the predominating plants are

Myrica Gale, Linn. ; Juncus effusus, Linn. ; J. articulatus,

Linn. ; Molinia coerulea, Moench ; Narthecium ossifragum,

Huds.; Scabiosa Succisa, Linn. ; Parnassia palustris, Linn.

;

and Orchis maculata, Linn.

Hill-Pasture.—Further up, on the drier slopes of the

hillsides, are pastures composed chiefly of Potentilla Tor-

mentilla, Scop. ; Euphrasia officinalis, Linn. ; Galium

saxatile, Linn. ; Agrostis vulgaris, With. ; Festuca ovina,

Linn.; Linum catharticum, Linn.; Thymus Serpyllum,

Linn. ; Trifolium repens, Linn. ; and Viola palustris, Linn.;

while Carum verticillatum, Koch ; Campanula rotundi-

folia, Linn.; Polygala vulgaris, Linn.; and Hieracium

species, are also common plants.

Dry Moor.—The hill-pasture merges, on the one hand,

into dry heather moor, where the same plants are associated

with Galluna vulgaris, Salisb. ; Erica cinerea, Linn.

;

Triodia decumbens, Beau v. ; Nardus stricta, Linn. ; Des-

champsia fiexuosa, Trin. ; Festuca ovina, Linn. ; and

mosses, including Polytrichum, Amblystegium, and Hyp-

num species, while, on the other, it gives way to extensive

tracts of Pteridium aquilinum, Kuhn, which overtops

and frequently kills out the more low-growing plants.

Pteridium aquilinum is said now to occupy larger areas

of the moor than it did in the memory of those still living,

its extension being attributed to the combined effects of

the burning of the heather and the replacing of cattle by

sheep-stock on the hills. It seldom reaches a higher

altitude than 800 or 900 feet, and diminishes in size and

frequency as the higher elevations are reached.

Two other ferns are seldom absent from the moorland

associations

—

Nephrodium Oreopteris, Desv., and Lomaria

Spicant, Desv., the latter being found in every nook and

cranny but never in large masses.

In places where moor and hill-pasture extend to within

a few hundred yards of the shore, clumps of Ulex europaeus,

Linn., are interspersed.

Less characteristic of the moor, but still very frequent,

are Prunella vulgaris, Linn, ; Bellis perennis, Linn.

:

Lotus corniculatus, Linn. ; Plantago lanceolata, Linn.

;

Holcus lanatus, Linn. ; Anthoxanthum odoratum, Linn.

:
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and Gynoaurus cristatus, Linn.; all of which are repre-

sented by small and stunted forms compared to those of

richer soils and more sheltered situations.

Among plants of more occasional occurrence may be
mentioned Solidago Virgaurea, Linn.: Hypericum pul-
chrum. JAnn.: Cera-stium trivial?. Linn.; Gnicus ar\

Hotmi. : On. palustris, Hotrm. and On. lanceolatus. Hoffm.

Wet Moor.—In damper places Calluna is absent, and
an association is found comprising Erica Tetralix, Linn.

;

Molinia coerulea, Moench : Juncus effusus, Linn.: J. arti-

culates, Linn.; J. squarrosus, Linn.; 8t bid

Linn.: Ranunculus Flammula. Linn. ; PedictUaris palus-

tris, Linn.: Viola palustris, Linn.; and Oarum verticiL-

latum. Koch.

Where damp moor merges into actual bog Sphagnum is

abundant, and is usually associated with Drosera rotundi-

folia, Linn.; Pinguicula vulgaris, Linn.; Xarthccium
ossifragum, Huds. \ Pa/rnassia palustris, Linn.; and t

species.

In peat bogs Eriophorum polystachion, Linn.; and
Varices are commonly predominant.

Water-Courses.—The hillsides are everywhere furrowed

by burns and little rills, the sides of which are almost

invariably decked with yellow clusters of Saarifraga

: laJes, Linn., while deeper gullies afford shelter for

stunted forms of Betula aJUba, Linn.: Pyrus Aucuparia,
Gaertn. ; Cor~>i<hi* AveUa/na, Linn. : and Salix aurita. Linn.

:

accompanied by Vacci/niurn Myrtillus, Linn.; Teucrium
Seorddonia, Linn.: and Alchemilla vulgaris, Linn.

Green Moor.—Although large portions of the moorland
vegetation derive their distinctive character from the

dominance of Calluna vulgaris, Salisb.. there is. neverthe-

less a considerable extent of ground where this plant is

present only in small quantities or else is entirely absent.

Here coarse moorland grasses, rushes, and sedges abound,

interspersed with the softer herbage of the hill-pastures.

Hilltops.—Such an association as that just alluded to

is found on the higher slopes of the hills forming the

watershed of the Inverchaolain Glen. Along the top of

the ridge, on the eastern side, where the elevation is from

1500 to 1700 feet, the heather, where it does exist, is short
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and stunted, and is overtopped by Nardus stricta, Linn.

;

Deschampsia flexuosa, Trin. ; Juncus squarrosus, Linn.

;

and Scirpus caespitosus, Linn. To such an extent, indeed,

do these four species prevail, that the dun colour of the

inflorescences and withered leaves of the grasses, combined

with the deeper and more yellow tint of the tops of the

rushes, gives to the hill that distinctive colouring which has

earned for it the name of " Blair Buidhe," or the " yellow

moor."

On Stronyaraig ridge, and on Leacann nan Gall, where

the elevation is from 1700 to 1900 feet, the vegetation

consists chiefly of the following species : Empetrum
nigrum, Linn. ; Vaccinium Myrtillus, Linn. ; V. Vitis-

Idaea, Linn. ; Juncus squarrosus, Linn. ; Festuca ovina,

Linn. ; Agrostis canina,. Linn. ; Deschampsia flexuosa,

Trin. ; Nardus stricta, Linn. ; Eriophorum vaginatum,

Linn. ; Galium saxatile, Linn. ; Potentilla Tormentilla,

Scop. ; Sphagnum, and Polytrichum. In dry, stony situa-

tions grey lichens and soft hoary tufts of Rhacomitrium

are the principal occupants.

Only when one reaches the stony top of Cruach nan

Capull, which attains its highest point at an altitude of

2005 feet, are any distinctively alpine plants to be found.

Here, in the coldest and most wind-swept situation, creeping

low among the stones, are found, among a sparse and

stunted vegetation, Lycopodium Selago, Linn. ; L. alpimim,

Linn. ; and Salix herbacea, Linn.

Adaptations.—The plants which have been enumerated

present some typical examples of the modifications to be

met with in the floras of regions of physiological drought.

The o-eneral prevalence of the ericoid habit, seen in the

shrubby form and small inrolled leaves of Calluna, Erica,

and Empetrum, and in the mycorrhiza of Calluna and

Orchis, is perhaps the most salient character. The condi-

tions as regards exposure closely resemble those of the

shore, but the presence of abundant soil-moisture is in strik-

ing contrast, while in the check to absorption imposed by

the acid humus and want of aeration of the peaty soil there

is ao-ain an approach to the condition of the salt-marshes.

Corresponding with these resemblances and differences in

environmental conditions, similarities and contrasts may be
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observed in the floras of the two situations. Some few-

plants, such as Festuca ov'rao. and Xardus stricta, with

their wiry setaceous leaves, are common to both, while on

the moors Nardus has an additional protective character

in its roughness which renders it distasteful to sheep.

Linear leaves are represented on the moor by forms like

Carex, but succulent and woolly types are practically

absent. Peculiar to the moor is the insectivorous type

represented by Drosera and Pinguecula,.

The moorland plants generally are low-growing and

small-leaved. Some ubiquitous forms, such as Potentitta

Torment >lh i . Scop. ; Euphrasia ofhcinalis, Linn. ; Trifolium

repens, Linn.; and Plantago lanceolata, Linn., which in

lowland situations are often found growing tall among the

meadow grasses, are here small and stunted, flowering low

down in the short turf. Ulex europaeus, Linn., largest

among moorland plants, has disproportionately small leaves
;

while those of Vacciniv/m Vitis-Idaea, Linn., which are

larger than most, are of the leathery type, which like those

of smaller size, reduce transpiration to the utmost extent.

On the most exposed situations a creeping habit is

adopted, as in the case of Ehnpetrum nigrum, Linn.;

Vaccinium Vitis-Idaea, Linn.; Lycopodium alpinum,

Linn. The general tendency to reduction in size and in

height is well illustrated in the dwarf form of Salix

herbacea, Linn. This little plant, whose creeping stem

may be trodden on unobserved on the barren hilltops, is

interesting as the mountain representative of a genus, the

commonest species of which are the tall White Willow of

the sheltered water-courses, and Salix Caprea, Linn., and

S. aurita, Linn., of intermediate situations.

It is to be noted that all of the species enumerated as

forming the typical vegetation of elevations above 1500

feet, are perennials, a condition of things correlated with a

short growing season, and common at high altitudes.

3. Meadows, Postures, and Arable Land.

Arable Land.—The acreage under cultivation is not of

great extent, and consists of low-lying and gently sloping

fields at Toward Point and at the southern extremity of

the main area. Much even of this ground has not been
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continuously cultivated, while at Inverchaolain fields

formerly under plough are now in pasture.

The crops produced are roots, oats, potatoes and hay.

No wheat is grown. Three weeds, Spergula arven'sis, Linn.

;

Polygonum Persicaria, Linn. ; and P. aviculare, Linn.,

appear everywhere in the ploughed land in such prodigious

quantities as to vie with the crop, almost obscuring in the

height of summer, with a lacy film of linear leaves and

pink and white blossoms, the crop plants which have not

yet had time to gain the ascendency by virtue of their

taller or more leafy growth.

Other weeds which are common, but never present in

such formidable abundance, are Cerastium triviale, Link

;

Stellaria media, Vill. ; Potentilla Anserina, Linn. ; Gna-

phalium uliginosum, Linn. ; Achillea Ptarmica, Linn.

;

and Galeopsis Tetrahit, Linn.

Pastures.—As the agriculture of the district consists

chiefly in dairy-farming and sheep-grazing, the bulk of

the farm lands are in either permanent or temporary

pasture. These pastures form a fairly constant type of

vegetation, merging on the upper sides of the fields into

that of the unenclosed hill-pastures, and on the lower sides

into that of the meadows. Here the most frequently

occurring plants are Holcus lanatus, Linn. ; Agrostis

vulgaris, With. ; Cynosurus cristatus, Linn. ; Anthoxan-

thum odoratum, Linn. ; Eriphrasia officinalis, Linn.

;

Potentilla Tormentilla, Scop. ; Trifolium repens, Linn.

;

T. pratense, Linn. ; Ranunculus repens, Linn. ; Prunella

vidgaris, Linn. ; Galium saxatile, Linn. ; Bellis perennis,

Linn. ; Gonopodium denudatum, Koch ; Plantago lanceo-

lata, Linn. ; Cerastium triviale, Link ; and Hieracium

species.

Scattered plants of Senecio Jacobaea, Linn. ; Cnicus

arvensis, Hoffm. ; Cn. palustris, Hoffm. ; and Cn. lanceo-

latus, Hoffm., are widely distributed, while in damp and

ill-drained situations Juncus effusus, Linn., becomes

dominant.

Meadows and Waste Places.—In low-lying and damp
situations many of the pasture plants still persist, but a

number of others, peculiar to such situations, now appear,

giving a special character to the meadow lands. Giving
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rise to this type of vegetation, besides the enclosed ground

where meadow-hay is raised, is a strip of waste land

bordering the sides of the road which follows the coast

all along the western side of the estate. For the first

mile or so, as one proceeds from the southern extremity

northwards, this tract is occupied by a rich flora, merging,

on the one hand, into that of the shore, and, on the other,

into that of the bordering associations of woodland and

pasture. Further up the loch many of the meadow plants

give way to those of the bog and moorland associations

which there extend down to the roadside and the shore-

Among the commonest of these meadow plants are :

—

Centaurea nigra, Linn. ; Rhinanthus Crista-galli, Linn.

;

Achillea Millefolium, Linn. ; Heracleum Sphondylium,
Linn.; Senecio Jacobaea,~L\rm.\ Arrhenatherv/m avenaceum,

Beauv. ; Holcus lanatus, Linn. ; Dactylis glomerata, Linn.

;

Agrostis vulgaris, With. ; Trifolium repens, Linn. ; T.

pratense, Linn.; Carum vert icillo'turn, Koch; Prunella

vulgaris, Linn.; Vicia Cracca, Linn.; Lathyrus pratensis,

Linn. ; Stellar ia graminea, Linn. ; Rumex Acetosa, Linn.

;

Euphrasia officinalis, Linn. ; Potent ilia Torment ilia, Scop.;

Lotus uliginosus, Schk. ; Campanula rotundifolia, Linn.

;

Deschampsia caespitosa, Beauv. ; Cn icus arvensis, Hoffm.

;

Cn. palustris, Hoffin. ; and Cn. lanceolatus, HofFm.

In the wetter places, often where little burns run out,

there occurs abundance of Spiraea Ulmaria, Linn.; Iris

Pseudacorus, Linn.; Apium graveolens, Linn.; Stachys

palustris, Linn.; and Phalaris arundinacea, Linn.

As on the moor, Juncus effusus, Linn. ; J. articulatus,

Linn. ; and Molina coerulea, Moench, are dominant in

marshy situations ; and common in the roadside ditches

are Ranunculus Flammula, Linn.; Orchis macidata,

Linn. ; Galium palustre, Linn. ; and Scabiosa Succisa,

Linn.

Here and there occur clumps of Rubus fruticosus, Linn.

;

Rosa canina, Linn. ; Salix aurita, Linn. ; S. Caprea, Linn.
;

while in drier places, usually where there is a rocky sub-

stratum, the meadow vegetation is interrupted by TJlex

europaeus, Linn. ; Sedum anglicum, Huds. ; Thymus Ser-

pyllum, Linn. ; and Lotus corniculatus, Linn.

In the meadow-hay land about the policies Chrysanthe-
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iwwm Leucanthemum, Linn., and Conopodium denudatum,
Koch, together with a larger proportion of grasses, take

the place of some of the coarser plants of the lochside.

The same associations are characteristic of the low-lying

fields and waste places at Toward Point, the chief difference

being in the addition of such plants as Daucus Carota,

Linn. ; Geranium pratense, Linn. ; Ononis spinosa, Linn.,

already mentioned as bordering on the shore vegetation.

Adaptations.—Concerning the adaptations to environ-

ment among the plants of the meadows and pastures, there

is less that calls for remark than among the maritime and

mountain species. The localities reviewed are typical of

those in which extremes are absent, both as regards ex-

posure and available moisture, and they are generally

favourably situated as regards quality of soil. Among the

plants named, therefore, a large proportion are representa-

tive of the group of Mesophytes or ecologically unspecialised

forms, showing no marked reduction or development of

stem and leaf, and without any special adaptations to fit

them for the conditions of their situation. The majority

of them are herbaceous perennials, persisting by under-

ground parts during the winter, more or less broad-leaved

during the period of vegetative growth. Annuals, such as

Spergula, Polygonum Persicaria, Stellaria, Gnaplialium,

and Galeopsis predominate in cultivated ground, but are

poorly represented in the closed vegetation of the meadows
and pastures, the two hemi-parasites, Rhinanthus and Eu-
phrasia, together with Cerastium triviale, Link, being the

only common annual species which, along with the biennials,

Gnicus palustris, Hoffm., and Cn. lanceolatus, Hoffm., main-

tain an assured position among the perennial plants. The

drawbacks to the annual and biennial habit are largely

compensated for in such plants as Spergula, and the two
above-mentioned species of Gnicus, by their adaptations for

wind-distribution by means of winged seed or pappus calyx.

This advantage is, however, also shared by perennials, such

as Hieracium Pilosella, Linn., and Salix with its arillar

hairs. The wide dispersal and usually scattered positions

of these wind-distributed plants are in marked contrast

to the densely clustered colonies of species with creeping

rootstocks, such as Iris and Juncus.
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4. Woods.

Extent and Distribution.—The area under woods, both

natural and planted, consists of about 300 acres situated

chiefly along the shores of the loch, in the lower part of the

Inverchaolain Glen, and on the west side of Glen Fyne. It

comprises various detached blocks and strips, as well as

ornamental grounds, and, with the exception of one young
plantation in a sheltered corrie, the woods nowhere reach

an altitude of more than about 500 feet. At Toward Point

the land under trees is an escarpment known as " Toward
Bank," and a few acres of plantation.

Natural Woods.—The natural woods of Finart and

Brackley are composed chiefly of birch, hazel, rowan, oak

and ash, with an occasional intermixture of gean, alder, and

elm. These woods straggle up the hillsides with picturesque

broken outlines, assimilating with the landscape and con-

trasting sharply with the angular and rigid forms of the

enclosed plantations. None of the trees attain to any great

size, and none of the species are deep shade-bearers ; in

addition, the woods have been much thinned, and thus the

shade is nowhere deep. Except for an acre or two, enclosed

to create cover for game, they are open to the hill sheep,

and the ground vegetation, which is close-cropped, differs

little from that of the hill-pastures and moorland bogs into

which the woods gradually merge without any distinct

boundary line. In the enclosure in Finart Wood just

referred to, the natural undergrowth has come up, and

consists of the same species as the woodland vegetations

about to be described.

Plantations.—These consist chiefly of :

—

(1) Mixed broad-leaved and coniferous trees.

(2) Pure coniferous.

(3) Ornamental grounds.

(1) The mixed woods, which constitute the bulk of the

planted area, contain such trees as larch, Scots pine, spruce,

ash, sycamore, and oak ; and since they are not close-planted,

a considerable amount of undergrowth finds sufficient light

and air to grow up. This includes Rubus fruticosus, Linn.

;

Rosa canina, Linn.; Corylus Avellana, Linn.; Lonicera

Periclymenum, Linn. ; and Primus spinosa, Linn.
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In shady places where the soil is deep and not too dry,

one finds abundance of Mercurialis perennis, Linn. ; Scilla

nutans, Sm. ; and Lychnis dioica, Linn.

In poorer soils Luzula sylvatica, Gaud., is all-pervading,

while Nephrodium Filix-mas, Rich., N. dilatatum, Desv.,

and Athyrium Filix-foemina, Bernh., are scarcely ever

absent from any part of the woods. Other common plants

are Oxalis Acetosella, Linn. ; Prunella vulgaris, Linn.

;

Ajuga reptans, Linn. ; Pteridium aquilinum, Kuhn

;

Epilobium montanum, Linn. ; and Ranunculus acris,

. Linn.

Somewhat less abundant and more partial in distribu-

tion are Primula vulgaris, Huds. ; Geranium Robertianum,
Linn. ; Circaea lutet iana, Linn. ; Scrophularia nodosa,

Linn. ; Brachypodium sylvaticum, R. et S. ; and Digitalis

purpurea, Linn., the last species often appearing in great

quantities where woods are cleared. Iris Pseudacorus,

Linn., is plentiful in marshy places near sea-level.

In young plantations, where the trees are not of sufficient

size to shade the ground, moorland or meadow plants,

according to situation, being freed from the depredations

of sheep and rabbits, grow with great luxuriance. As the

shade increases, however, most of them gradually die out,

and are superseded by typical woodland plants, although

some few species, common to both habitats, remain.

(2) In those portions of the plantations which consist of

larch and spruce only, or of pure Scots pine, the denser

shade and the thick carpet of coniferous leaves are un-

favourable to undergrowth. The occurrence of an open

vegetation has thus been induced, consisting of a definite

but limited association of plants. These are Oxalis Aceto-

sella, Linn. ; Galium saxatile, Linn. ; Nephrodium Filix-

mas, Rich.; N. dilatatum, Desv.; Athyrium Filix-foemina,

Bernh. ; and mosses, including Mnium hornum, Linn.

;

Catharinia undulata, Web. et Mohr ; Plagiothecium un-

dulatum, B. et S. ; and Hypnum species.

(3) The ornamental grounds, which extend along the

right bank of the Ardyne Burn for a part of its course,

contain a mixture of introduced and native trees, such as

beech, sycamore, lime, silver fir, larch, spruce, ash, holly,

Scots pine, and rowan. The introduced Rhododendron
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ponticum, Linn., grows everywhere with great vigour.

and seeds abundantly, competing successfully against the

sturdiest of native plants.

Under the shade of these trees, and on the steep rocky

banks which form the bed of the Ardyne Burn, are to be

found some characteristic woodland associations of three

or four different types, but all merging imperceptibly into

one another. These may be roughly summarised under

the following heads :

—

1. Cryptogamic Association.

2. Mercurialis dominant.

3. Luzula dominant.

i. Vacciniuin-Teucrium Association.

1. Cryptogamic Association. — From the rocks in the

bed of the burn to the dripping banks and rocky clefts

along the sides of its course, there is a series of situations

forming a congenial home for the moisture- and shade-

loving ferns, mosses, and liverworts. Among the ferns

Nephrodiwm Filix-mas, Rich.; X dilatatum, Desv.; and

Atkyriv/m FiUx-foemina, Bernh., are the commonest

species, and are distributed in almost all situations.

Polypodium uvlgare, Linn., is common as an epiphyte

on tree-trunks; Asphrnium trichomanes, Linn., is a com-

mon occupant of crevices in the rocks, while Lomo.rio

Spicant, Desv., is frequent in drier and more open

situations.

Among the mosses, where so many are common, it is

difficult to single out a few, but three or four species at

least cannot fail to be familiar to the wanderer of these

woods, even though they be not known to him by name.

Milium liornum, Linn., is present under almost every tree,

and forms extensive carpets under beech trees, where

frequently few or no competitors dispute its entire posses-

sion of deeply shaded banks. Polytricltum commune,
Linn., is conspicuous in its size and frequency, as well as

in its tall erect habit. Thuidiv/m tamariscinv/m, B. et S.,

another common species, is remarkable for the beauty of

its fern-like branching form, while thick soft tufts of

Dicranum scoparium, Hedw., and D. majus, Turn., shine

out in winter with a rich emerald green, unrivalled in its

depth and brilliancy.
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The mosses collectively form one of the most character-

istic features of these woods. There is scarcely a rock, a

tree-trunk, or a stone dyke where some representative of

the class is not an occupant, or an association of woodland

plants that does not include several. Although not absent

from the moor and the shore, or even from the pasture

fields, it is in the shade and moisture of the woods that they

flourish in greatest numbers both of species and individuals.

Luxuriating in the dull damp clays of autumn and winter,

they show to best advantage while most other plants are

undergoing their winter sleep ; humble in their positions,

and unobtrusive in their growth, they yet give beauty and

colour to otherwise lifeless surroundings.

The numbers of archegoniate plants present in these

woods is an indication of the constancy of moist conditions.

Not all arrive, at the same season of the year, at that stage

in their life-history when water is a necessity, and the

minimum exposure to drying winds and sun, as well as

the conditions of situation favouring the retention of

surface moisture, enables that critical stage to be passed

through by some or others of the group at almost any

time.

The other three associations may be treated collectively.

For considerable areas through the wood Mercurialis

perennis, Linn., and Luzula sylvatica, Gaud., are the

dominant plants. Sometimes they are found together, but

more often one or the other almost monopolises wide

tracts. Mercurialis is found in the richer and deeper

soils, and is often associated with Scilla nutans, Sm., and

Allium ursinum, Linn. Luzula sylvatica, Gaud., is a

particularly aggressive plant, spreading freely by means

of both seed and creeping rootstock. Higher up the glen

on drier and poorer soils, and where the ground has been

more recently reclaimed from the moor, Vaccinium

Myrtillus, Linn. ; Teucrium Scorodonia, Linn. ; and

Lomaria Spicant, Desv., are often found associated.

Toward Point.—At Toward Point two small areas of

woodland require special notice because of the difference

in soil and situation. These are :

—

(1) A few acres of plantation—thirty to forty years old

—in low-lying marshy ground.
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(2) " Toward Bank,"' or an escarpment of Old Red
Sandstone, grown over with trees and thick under-

growth.

In the first of these areas, owing to the marshiness of

the situation, a flora has appeared differing from that of

the woods already described. The trees here consist chiefly

of alder and sycamore, the latter being planted in the drier

situations. Under the alders the undergrowth is tall and
rank and difficult to penetrate. It consists largely of plants

typical of wet meadows, which have been fostered by the

shelter of the trees, and protected from interference by
barbed wire fencing and an uninviting situation. Among
these tall moisture-loving plants are Festuca elatior, Linn.

;

Deschampsia caespitosa, Beauv. : Phalaris arundinacea,

Linn. ; Heracleum Sphondylium, Linn. : Apiv/m graveoL ns,

Linn.: Angelica sylvestris, Linn. ; Spiraea Ulmaria, Linn.

;

Iris Pseudacorus, Linn.: Galium Aparine, Linn.; G.

palustre, Linn.; Lychnis dioica, IAod..] and Urtica dioica

Linn. In less abundance also occur Valeriana officinalis,

Linn.: Lyihrv/m Salicaria, Linn. ; and Equisetv/m

Linn.; while semi-aquatics such as Caltha palustris, Linn.,

and Polygonum Hyd/ropiper, Linn., are also found.

Among the plants mentioned. Angt lica and Apium reach

a height of about 5 feet, obscuring smaller plants by the

density and vigour of their growth. In the drier situations

under sycamore and ash. the ground vegetation becomes

more typically woodland, less rank, and in some places

open. Here we find many of the common sylvestral types

of flowering plants and ferns which have already been

enumerated.

Along the banks of a little burn which here runs down
to the sea are to be seen Salix alba, Linn., and Petasites

vulgaris, Desf.—largest-leaved of British plants.

At •" Toward Bank," above and below the cliff where the

woodland associations merge in those of the meadow, the

vegetation is of a coarse, rank kind. Here, characteristic

plants are Centaurea n igra, Linn. ; Spiraea Ulmaria, Linn.

;

Heraclt urn Sphondylium, Linn. ; Apium graveolens, Linn.

Rumexobtusifolius, Linn.; Onicusarvensis, Hotim.; Mentha
aquatica, Linn.; Scabiosa Succisa, Linn.; Urtica dioica,

Linn.; Dactyl is glomerata, Linn.; Helens lanatus, Linn.;
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Phragmitis communis, Trin. ; Phalaris arundinacea,

Linn. ; Juncus effusus, Linn. ; and Iris Pseudacorus, Linn.

On the bank the predominant trees are sycamore, beech,

oak, and ash.

All along the cliff, owing to its height and deep clefts,

and the number of shade-bearing trees such as sycamore

and beech, the shade is very deep. Here, then, we find

again the typical sylvestral species such as Allium ursi-

num, Linn. ; Scilla nutans, Sm. ; Mercurialis perennis,

Linn. ; Primula vulgaris, Huds. ; Circaea lutetiana, Linn.

;

Teucrium Scorodonia, Linn. ; Lychnis dioica, Linn. ; Ger-

anium Robertianum, Linn. ; Brachypodium sylvaticum,

R. et. S. ; Arctium Lappa, Linn. ; Luzula sylvatica, Gaud.

;

Epilobium montanum, Linn.; Athyrium Filix-foemina,

Bernh. Less common but not unfrequent are Asperxda

odorata, Linn. ; Lysimachia nemorum, Linn. ; Hypericum
pulchrum, Linn. ; and H. Androsaemum, Linn.

Owing to the inaccessibility of the cliff, numbers of these

shade-loving plants grow in wild luxuriance, forming with

the undershrubs tangled masses of vegetation which still

further add to the impregnability of their chosen strong-

hold. Among the undershrubs are Corylus Avellana,

Linn. ; Crataegus Oxyacantha, Linn. ; Rubus fruticosus,

Linn. ; Rosa canina, Linn. ; Primus spinosa, Linn. ; Sam-
bucus nigra, Linn. ; Pyrus Aucuparia, Gaertn. ; Lonicera

Periclymenum, Linn.; Hedera Helix, Linn. ; and Pteridium

aquilinum, Kuhn. These all assist in rendering the shade

of the ground plants denser, and their shelter more complete.

On the rocks, where moisture is plentiful, mosses and

liverworts abound, while in drier situations Polypodium

vulgare, Linn., Asplenium adiantum nigrum, Linn., and

Scolopendrium vtdgare, Sm., occupy otherwise bare portions

of the rock. At the top of the bank at the north end,

where a group of old beeches spread their dense shade,

Milium homum, Linn., alone of the ground plants finds

a congenial home, while other species which grow so

abundantly in the rest of the wood are absent or stunted.

Considering the woodland plants from the point of view

of their adaptations, rather than from that of the associa-

tions which they form, one finds that three characteristic

types are well represented :

—
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(1) Early flowering perennials, -which by reason of their

storage organs in the form of bulbs, tubers, or rhizomes, are

able to flower in early spring, and take advantage of a

larger share of light before they become shaded by the

summer foliage of the trees, are represented by Ra n u nculus

Ficaria, Linn.; Chrysosplenvu/m oppositifolium, Linn.:

and Mercwrialis perennis, Linn. Of the same type, but

flowering when spring is more advanced, are Scilla n litems,

Sm., and Allium u/rsiw/u/m, Linn.

(2) Broad and thin-leaved herbaceous plants, usually

with well-developed axis and long internodes, are present

in great abundance, indicating plainly by their habit of

growth that whatever the diificulties may be with which
they have to contend, these at least do not include deficiency

of moisture or undue exposure to the blustering winds.

Among these plants are such species as ScrophuLwria
nodosa, Linn. ; Circaea lutetiana. Linn. ; Stacliys sylvatica,

Linn. ; and many others whose names need not be again

repeated.

(3) Twining and scrambling forms, less rich in species

than the last-named set, but numerous in individual plants,

are represented by Hedera, Lonicera, and Rubus.

5. Fresh-Water Aquatic*.

The group of fresh-water aquatics is the most poorly

represented among the six ecological sections into which
the plants of the area have been divided. Xot only are

sheets of fresh water very few, but where they do exist

the number of aquatic species found in them is exceedino-ly

limited. Nevertheless a few typical and contrastino- forms
are to be seen in the moorland lochan, mountain tarns, and
lowland artificial pond which constitute almost the only
available habitats for aquatic plants.

Stronyaraig Lochan is a small natural sheet of water
situated on the right side of the Inverchaolain Glen, at an
elevation of about 400 feet. It is very shallow, and is.

frequently partially dried up in summer. The surrounding
vegetation is that of the Calluna Moor. Here are to be

found Glyceria fluitans, Br., with long floating leaves, and
Peplis Portula, Linn., and Ayyiwm inundatum. Reichb.,

both submerged. The latter species, with its finely divided
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leaves, reduced flowers, weak stem, and superficial chloro

phyll-cells, exhibits some of the salient features of

aquatic plants. Littorella lacustris, Linn., is another plant

of the lochan, producing its short, awl-shaped leaves beneath

the water, while the wind-pollinated flowers with their

long stamens appear when the water recedes in dry summer
weather.

On the hilltops small tarns with a peaty substratum

are occupied by submerged masses of Sphagnum cuspi-

datum, Ehrh., and Amblystegium fluitans, De Not.

Another aquatic moss, Hypnum rusciforme, Weis.. occurs

on rocks in running water, while in most pools and ditches,

and slowly flowing rills, green algse are to be found.

The only other situation for fresh-water aquatics is an

artificial pond in the policies, constructed to maintain a

supply of water for working a sawmill. Littorella

lacustris, Linn., is again plentiful here, forming a sub-

merged turf around the margin of the pond. Occupying

an intermediate position, as regards aquatic habit, between

this species and the meadow plants on the banks, is

Caltha palustris, Linn., growing at the water's edge, or

even within it, but witli aerial shoots above the surface.

Rooted in the mud at the bottom of the pond, with ribbon-

leaves floating on the surface, is Sparganium natans,

Linn., solitary representative in all the countryside of

the order to which it belongs, showing in the large air-

spaces and mucilaginous character of its leaves other

typical hydrophytic features.

6. Marine Vegetation.

Although not exposed to wave action equal to that of

the open sea, the shore at the mouth of Loch Striven can

nevertheless not be called a sheltered one, and considerable

damao-e has been done to a couple of miles of the coast-line

from the mouth of the Loch upwards, during coincident

storms and high tides of the winter of 1912-13. Further

up the loch the wave action is naturally less, but the steep

hills with intersecting glens on both sides of the loch

render it subject to sudden squalls. The greatest depth of

the loch is 41 fathoms, and the rise of the tide at spring

tides is about 10 feet.
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The marine algae of this shore are not present in very

reat variety, but some of the commoner species are very

abundant between the tide-marks. Generally they are

most plentiful on the rocks, and are more sparsely

distributed on the loose stones which take the place of

shingle on the lower reaches of the beach.

The highest zone, covered only at high tide, includes

Eiiteromorpha and Pelvetia canaliculata, Due., both of

which may be observed growing in close contact to

terrestrial plants such as Anneria maritima, Willd.

Xext in succession comes Ascophyllum nodosum, Le
Jol., with Polysiphonia epiphytically attached, passing

towards low-water mark into Fucus vesiculosus, Linn.,

and Fucus serratus, Linn. xA.ll these are present in great

abundance. No less common are Gladophora and Giga/r-

tina in the rock-pools, accompanied occasionally by Ulva
in the higher zones, and by Corallina in the lower ones,

Cladophora being specially abundant in the central zone,

while Gigartina is found throughout the region immedi-

atel}7 above low-water mark.

Other algae, such as Halidrys, Ectocarpus, Porphyra,

and Ceramium, are to be found at low water, but are

considerably less abundant than the majority of those

already mentioned.

Lami aorta digitata, Linn., and L. saccJiarina, Linn., are

both found at or near low-water mark. The latter species

is specially abundant in the quieter waters up the loch,

where at low tide, for considerable distances along the shore,

the frilled edges of its long thallus can be seen protruding

from the water a few feet from the shore, while its hold-

fasts, attached to rocks and stones, remain unexposed.

At Toward Point the same species occur, and they are

distributed in the same zones. Here, however, the beach

shelves much more gradually, leaving a greater extent of

shore exposed at low water. The sea here is more open,

and the rocks and boulders are exposed to a considerable

amount of wave action. These on the west side are pro-

fusely covered by the commoner algae, among which

AscophylliLin is specially conspicuous in its abundance,

favoured by a firm substratum and the gradual slope of

the beach which facilitates the retention of moisture

TRANS. BOT. SOC. EDIN. VOL. XXVI. 20
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between ebb and flow. Where, however, sandstone rocks

occur, they shelve more steeply, and it is noticeable that

on them the brown seaweeds are scantily represented,

large ledges of the rock remaining quite devoid of vegeta-

tion, while those portions which are covered are chiefly

occupied in the lower zones by Gigartina, and higher up

by Cladophora and Enteromorpha.

One marked difference in the dominance of species

distinguishes the distribution of the algae at Toward Point

from that in Loch Striven. All round the Point at low

spring tides, occupying yards of ground both above and

below the water's edge, there becomes exposed what might

be taken as the very home of Laminaria digitata, Linn.

Quantities of its yellow-brown thallus protrude from the

shallow sea beyond low- water mark, while innumerable

holdfasts and thallus " stalks " are exposed on the damp
rocks, standing up like the stumps of some strange marine

forest, and suggesting, in the contrast of general habit with

that of the algae next above, the possibility of still further

variations in growth-form or dominance of species in that

unknown world below the waters which even the lowest

tides do not reveal.

The three groups of Chlorophyceae, Phaeophyceae, and

Rhodophyceae are thus all well represented, the Greens

occupying the highest zone and the Reds the lowest, while

they overlap to a large extent between the two extremes

in the distribution of Cladopltora and Gigartina. The
Browns, on the other hand, extend in a series of species

across the whole region between the tide marks.

Concluding Remarks.

The account which has been given does not pretend to be

exhaustive. Mention of many less common species has

been purposely omitted in order to avoid undue extension

of mere lists of plants, and because it is felt that the

frequency of a species rather than its rarity is what gives

it a claim to the notice of the ecologist. The primary aim

has been to describe the grouping of the characteristic

plants and the situations which they occupy, while at the

same time keeping in view how these, taken as particular
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instances, illustrate general facts regarding the adaptation

of plants to their environment.

The area chosen for review had much to recommend it

as a convenient unit. It is, in its chief botanical features,

representative of the district of which it forms a part, the

commonest species and their associations being equally

characteristic of surrounding localities. In addition, it has

the advantage of being not too large for easy accessibility

and thorough review from a single centre. A special point

of interest lies in the inclusion of the two geological systems,

which give opportunity for observation that they do not

exhibit any correlated contrast in the general character

of their respective vegetations, but that nevertheless a few

isolated species nourish on the Old Red Sandstone which are

either absent or rare on the Metamorphic Highland Rocks.

Among these species the most notable instances are Galium.

verum, Linn.; Ononis spinosa, Linn.; Linaria mdga/ris,

Mill., found only on the Sandstone, and Scoloperidriv/m

vidgare, Sm., found off it only as a species of extreme

rarity.

The points in which the area falls short of being repre-

sentative should also be noted. One of these is the

scantiness of the alpine flora. Higher hills to the North,

and even some which do not exceed Cruach nan Capull in

altitude, but have a larger area reaching approximately to

the same height, possess a considerably greater variety of

alpine plants. Secondly, some species, which are not rare

but of partial distribution, have been found in neighbouring-

localities, but not within the area. Among those are some

which are undoubted natives, such as Hymenophyllum
unilaterale, Willd. ; Antennaria dioica, Br.: G&nMama
campestris, Linn.; and Salicomiu lun-bacea, Linn.

This, then, concludes a review which has been the result

of many lonely rambles both before and during its compila-

tion. It has been the outcome of an appreciation for, and

interest in, the wild plants in their native haunts where

natural beaut}' is still unspoiled by the devastating hand of

civilisation. It has had its origin in a desire to make an

attempt, however imperfect, to attain, by means of original

observation, some insight into that great and attractive

field of botanical science known as ecology.
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Note on Rhododendron cyanocarpum, Franch.

By W. W. Smith, M.A.

(Read 15th January 1914.)

When the late M. Franchet was engaged in describing

the numerous Rhododendrons sent by the French mission-

aries from Western China—the richest area in Rhododen-

drons in the world,—among the material sent by the Abbe
Delavay were a few fruiting specimens of a Rhododendron

which Franchet saw was exceedingly near to the Himalayan

R. Thomsoni, Hook, f . The leaves and calyx of the Yunnan
species seemed at first sight identical with those of the

Himalayan one. The calyx of R. Thomsoni is very distinct

from that of any of the other Himalayan species, and the

marked similarity to the calyx of the Yunnan plant led

Franchet to consider that when flowers of the latter were

obtained, the great probability was that the two plants

would belong to the same specific type. However, with

great acumen, considering the fragmentary material

he had to work upon, he noted certain minor points

of difference which were his justification for giving

a separate name to the Yunnan plant

—

R. Thompsoni,1

Hook, f., var. a cyanocarpum ; the varietal name he

qualified by putting " species propria " in brackets after it.

The species has remained for many years without further

elucidation, and only recently additional material, including

flowers, has made it possible to justify Franchet's opinion

and to establish Delavay 's plant as a good species.

In the first place, I quote Franchet's remarks in full 2
:

—

" Rhododendron Tliompsoni, Hook, f., Rhod. Sikh. Him.,

tab. 12, a cyanocarpum (species propria).

" Frutex in omnibus partibus glaberrimus ; folia basi

obtusa vel vix distincte subcordata ; capsula juvenilis

cyanea, matura atrocyanea, pedicellis rigide erectis. Flores

ignoti.

" Hab.—Yunnan, rochers du Tsang-chan (Delavay, n.

3947,4166).
" C'est un arbrisseau tres tortueux, epais ; ses feuilles

1 Misspelt with a " p " by Franchet.
- " Journ. de Bot.," ix. (1895), 389.
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ressemblent beaucoup a celles du R. Thompsoni, Hook.,

mais le plus souvent elles sont settlement obtuses et non
echancrees a la base ; les bourgeons sont tres allonges,

aigus, a ecailles laches, fauvepales, les interieurs lanceolees.

les plus exterieures presqu'arrondies, ciliolees. Les capsules

du R. Thompsoni sont penchees et Hooker les dit glauques

et pourpres ; celles de la variete signalee ici sont dun bleu

fonce a la maturite, glauques, et strictement dressees sur un
pedicelle raide. La forme du calice est si seniblable et si

caracteristique dans les deux plantes que, bien que les fleurs

de la variete cyanocarpmm n'aient pas ete encore observees.

il y a des probabilites pour qu'elles appartiennent au nieme

type speciflque."

The additional material referred to above consists of

three gatherings made by G. Forrest in the Tali Range.

Yunnan. These I have compared with Delavay, No. 4166.

in the Kew Herbarium, and have no doubt that they are

conspecitic. In this view I am only following the lead of

Professor L. Diels in
' ; Xotes Roy. Bot. Gard., Edin.,

::

vii.

(1912), 209, where he determines Forrest, No. 4137. as

R. Thomsoni, Hook, f., var. cyanocarpum, Franch., after

comparison with the types Delavay, 3947, 4166, at Paris

I give below a more detailed description of the species, with

a citation of the sheets known to me.

Rhododendron cya/rwcarpum, Franch. Descript.

emend, et amplif.

Species valde affinis Rhododendro Thomsoni, Hook. f..

foliis basi vix cordatulis, rloribus majoribus albis, pedicellis

fructiferis erectis, inter alia signa recedit.

Frutex 1*5—4 m altus: ramuli rigidi. cortice griseo tecti.

cicatricibus magnis notati
;
gemmae anguste ellipticae

acutiores squamulis inferioribus fere orbicularibus, superior-

ibus ovatis vel lanceolatis. albo-ciliolatis. Folia 6-11 cm.

longa, saepius circ. 10 cm., 45-7 cm. lata, saepius 6cm.,

late elliptica, apice rotundata breviter apiculato. basi

rotundata nee cordatula, utraque facie glabra, supra viridia,

infra glauca, venis conspicuis purpureis venulisque bene

reticulatis notata
;

petiolus 2-2 -5 cm. longus robustus

glaber. Flores 3-7-nati, patentes vel subcernui, fragrantes,
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pedicellis 1-15 cm. longis glabris, bracteis 1-1*5 cm. longis,

linearibus stramineis, ± albo - patenti - ciliatis. Calyx

amplus, ad 1*25 cm. longus, cyathiformis, irregulariter

5-lobus, lobis aliis obscuris aliis ad imum petentibus

rotundatis vel obtusis, glaucus, nonnunquam purpurascens,

glaber, fructu vix auctus. Corolla 5-6*5 cm. longa, late

infundibuliformis, alba vel roseo-alba membranacea vix

coriacea; tubus 4-4*5 cm. longus, a basi circ. 1*5 cm. lata

(in sicco) ad orem circ. 6 cm. latum (in sicco compressum)

ampliatus ; lobi 5, suborbiculares, 2-3 cm. diametro, breviter

emarginati, paulo patentes. Stamina 10, inclusa, tubum

vix aequantia, filamentis glabris, antheris brunneis.

Ovarium conico-cylindraceum sulcatum glabrum. Fructus

1-1*5 cm. longus, calyce persistente, erectus pedicello stricto,

eximie cyaneus.

Yunnan.—" Rochers du Tsang-chan." Delavay, No. 3947,

4166, ex Franchet in " Journ. de Bot.," ix. (1895), 389.

" In dumetis montis Tsang-chan. Alt. 3000 m. Species

rara in unico loco visa ; fructus immaturi eximie cyanei.

Flores ignoti." Delavay, No. 4166, in Herb., Kew

!

" Shrub ol* 8-12 feet. Flowers pinkish-white. Open,

moist situations on mountain meadows on the eastern flank

of the Tali Range. Lat. 25° 40'. Alt. 10,000-11,000 feet.

July 1906." G. Forrest, No. 4137 !

" Shrub of 4-9 feet. Flowers rosy-white, fragrant.

Moist mountain meadows on the eastern flank of the Tali

Range. Lat. 25° 40'. Alt. 12,000 feet. Aug. 1910." G.

Forrest, No. 6775 !

" Shrub 4-6 feet. Flowers creamy-white, pale rose

exterior. Margins of pine forests on the eastern flank of

the Tali Range. Lat. 25° 40'. Alt. 12,000 feet. June 1910."

G. Forrest, No. 6779 !

Rhododendron cyaiiocarpum, Franch., now that it is

more adequately known, is seen to be distinguished from

the Himalayan R. Thomsoni, Hook, f., by the following

chief points:

—

1. The leaves are larger, more elliptic, and do not appear

to have the " squareness " of outline which is so often seen

in R. Thomsoni; they are much longer than broad; the

bases do not show the small cordate notch characteristic of

its ally ; the veining is much more conspicuous in the



1913—14.] BOTANICAL SOCIETY OF EDINBURGH 277

Yunnan plant ; the leaf-buds are more pointed and the

scales white-ciliolate.

2. The flowers are white or rosy-white, fragrant, and

considerably larger than those of R. Thomsoni, which have

a beautiful deep blood-colour and are inodorous ; the con-

sistency of the corolla of R. cyanocarpum is much thinner

(in the dry state membranous) and very different from the

firm, fleshy texture of R, Thomsoni.

3. The ripe fruits are erect on a stiff peduncle, while

those of R. Thomsoni have a distinct downward curve.

/:An Himalayan Variety of Plumbagella micrantha,

Spach. By W. W. Smith, M.A.

(Read 9th April 191L)

Plumbagella. micrantha, Spach, the only species known
of the genus, was first described in 1829 in Ledebour's
" Icones Flor. Ross.," p. 7, under the name of Plumbago
micrantha, Ledeb., and was accompanied by a good

figure (tab. 21).

The genus Plumbago was afterwards divided by Spach

(" Hist. Veg. Phan.," x. (1841 ), p. 333) into three genera.

Of these, Plumbago and Plumbagella are retained in

Engler's Pflanzenfamilien IV., 1, 122, while Plumbag-
idium is taken as a section of Plumbago. Plumbagella

seems distinct enough generically, with its small funnel-

shaped corolla and with its calyx much enlarged after

flowering. The habit of the plant is also very different

from what we find in Plumbago.

I quote Spach's pertinent remarks in support of the

validity of his genus Plumbagella, as the book in which

they occur is one not readily accessible. He points out

that it differs from Plumbago as follows :

—

" 1. Par un calice profondement 5-fide, ecoste, scarieux

seulement aux bords des segments a tube finalement garni

de 5 cretes longitudinales, fougueuses, dentees, alternees

avec les segments

;

" 2. Par une corolle a peine plus longue que le calice,

tubuleux-cylindracee, tres courtement 5-fide
;

" 3. Par un style court, a peine aussi long que les stigmates.
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" Cette species est annuelle (en quoi elle differe aussi de

toutes les autres Plombaginees) a tiges paniculees; ses

feuilles sont sinuolees ou denticulees, minces, glabres,

sessiles, amplexicaules, cordiformes-bilobees a la base (a

oreillettes plus ou moins adnees) couvertes en dessous d'une

poussiere glauque. Les fleurs sont glomerulus aux ais-

selles des feuilles superieures et des bractees."

In Ledebour's description the habitat is given as " Prope

pagum Tschetschulicha ad fluvium Tscharysch, unico

tantum loco, ubi olim ager Calmuckorum fuisse dicitur "

—

in the Altai Mountains. The occurrence of the genus in

the Himalaya is an interesting extension of the range.

Among the specimens collected in the Chumbi Valley in

1912 by Rohmoo Lepcha is a small dwarf representative of

the Altai plant which at first sight looks a distinct species.

After careful dissection, however, and comparison with the

examples of the Altai plant at Kew, I am unable to justify

separation specifically, but the Himalayan plant should be

distinguished at least by a varietal name.

Plumbagella micrantha, Spach, var. himalaica, W. W.

Sm. Var. nov.

Varietas nana 5-10 cm. alta, basi ramosa ; rami subde-

cumbentes sparse muriculati ; flores subcapitati, bracteis

ovatis imbricatis nigrescentibus fere occulti.

Eastern Himalaya.—At Chugya in the Chumbi Valley,

alt. 15,000 feet ; Rohmoo Lepcha, No. 288 in Herb. Edin. et

Herb. Kew. et Herb. Calcutt.

I find no reference to the occurrence of the plant in

China, nor do I find any record from Tibet. It is, however,

the type of plant which is likely to frequent the Tibetan

plateau, and no doubt, when its distribution is more fully

known, it will be found that the centre of its habitat is

Tibet, and that the Himalayan and Altai records are

" outliers " from that.

The tubercles on the fruit suggest to me the mode of

dispersal of Circaeaster agrestis, Maxim.—the fruits of both

species are adapted to cling to the wool of sheep, and I

believe that, as in the case of Circaeaster, the wandering

flocks are the chief factor in the increase of the area of

distribution. Neither species appears to be such as would

succeed in opposition to the local flora unless aided by some
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special circumstance. Just as many species hold their own
in temperate regions only through association with cultivated

crops., so there are species in alpine and desert areas which

depend on such adventitious factors as the occasional visit

of a flock of sheep. I am sure that Circaeaster follows the

shepherd. It is likely, in my opinion, that Plumbagella

does the same.

In the Central Asiatic Highlands the flocks during the

short summer make a long excursion up the valleys into the

higher altitudes, advancing by slow stages to a high eleva-

tion (even to 15,000-16,000 feet), and returning by similar

stages under the pressure of the advancing autumn. These

stages are performed by the same flock year after year, and

certain definite spots in the long chain are used, generation

after generation,as halting-places for a few days. These areas

are often clearances in dense jungle such as rhododendron

forest, and have sometimes a very characteristic vegetation.

The majority of the species are invaders from not distant

meadows and slopes, but a few are wanderers who have

had a long and precarious " trek " from an entirely different

clime—for example, a journey from the exposed and bare

Tibetan plateau to the dense forest of a Sikkim valley.

Circaeaster and Plumbagella are wanderers of this type,

and should be distinguished from the regular frequenters

of the sheep-tracks, such as certain Polygonaceae and

Chenopodiaceae typified by Polygonum ftlicaule, Wall.,

Polygonum perpusillum, Hook. 1, Microgynaecium tibeti-

cinn, Hook. f.—which may be said to compose a definite

formation comparable to the Lagerpflanzen of the Swiss

Alps.

A Tuberous Senecio from China.

By W. W. Smith. M.A.

(Read 9th April 1914.)

Senecio tuberivagus, W. W. Sm. Sp. nov.

Species ex affinitate Senecionis farfaraefolii, Maxim, et

S. dahurici, Schultz-Bip. ; ob stolones subterraneos prae-

longos tuberibus terminates conspicua : praeterea foliis

floribusque discrepat.
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Planta 30-45 cm. alta, vix robusta, erecta, simplex,

subtortuoso-flexuosa, subaraneoso-puberula vel glabrescens,

e tubere circ. 5 cm. longo ovoideo vel ellipsoideo orta ; apice

tuberis primarii abeunt stolones subterranei, sex vel plures,

30-40 cm. longi, tuberibus terminati, foliis reductis squami-

formibus remotis praediti. Folia radicalia mox delapsa,

mihi ignota ; folia caulina plura petiolo 3-6 cm. longo,

supra alte sulcato, basi vaginante, apice anguste alato

praedita, latiora quam longiora, ovato-triangularia, rarius

5-gona, plerumque 6-8 cm. longa, 8-12 cm. lata, basi perlate

cuneata, saepius truncata, apice acuta vel subacuta, margine

nunc aeque nunc irregulariterindurato-dentata,nonnunquam

sinuato-lobatula, supra atroviridia puberula, infra pallidiora

sparse araneoso-tomentella vel glabrescentia nervis pal-

matim abeuntibus eminentibus. Inflorescentia terminalis

8-10 cm. longa, basi foliata, folia suprema paulo superans,

anguste paniculata, racemis plerumque siinplicibus com-

posita, araneoso-puberula ; bracteae numerosae lineares vel

lanceolatae, 2-4 mm. longae, sparse araneoso-tomentellae

;

pedicelli bracteis breviores ; capitulum floribus apertis

10-12 mm. longum; involucri phylla 5, circ. 8 mm. longa,

viridia, glabra, nitentia, fere ad apicem cohaerentia, tubum

angustum dentibus quinque brevibus lanceolatis praeditum

formantia ; flores paulo fragrantes (tunsi odorem Senecionis

Jacobaeae suggerunt), in capitulo quoque plerumque 4,

quorum unus rarius duo ligulati ; flores ligulati 1*4 cm.

longi, anguste oblanceolati, apice 2-3 denticulati, flavi

;

flores tubulosi 10-12 mm. longi, flavi ; tubus circ. 7 mm.

longus
;
pappus fragilis albus corollae tubum subaequans

;

antherae ecaudatae.

Central China. — Cultivated in the Royal Botanic

Garden, Edinburgh, from seeds (Wilson, No. 1066) received

from the Arnold Arboretum in 1909. Plants flowered in

July-August 1912, and the above description is based on

them. The long tuber-bearing stolons are very striking,

and distinguish the plant from any Chinese species known

to me. The single ligulate flower (rarely two) in each

capitulum is also noteworthy.



1913-14.] BOTANICAL SOCIETY OF EDINBURGH 281

PlLULARIA GLOBULIFERA, LlNN., IN GLAMORGAN.
By M. Y. Orr. (Plate XVII.)

(Read 12th March 1914.)

In the flora of Glamorgan, three separate localities are

given for Pihdaria globidifera, Linn., the earliest record

of its occurrence in the county dating from the beginning

of last century. Two of the stations mentioned are

mountain tarns, in one of which such plants as Lobelia

Dortmanna, Linn., and Isoetes lacustris, Linn., occur. In

these hill stations Pilularia is extinct, and, at the present

time, this plant is found in only one locality in the county,

a peaty moorland pool, situated near the hamlet of Welsh

St. Donats, about 400 feet above sea-level.

In this pool Pihdaria is very abundant, and the

associated vegetation has much in common with that

usually met with in similar situations. On the other

hand, certain species which one might expect to find

represented there do not occur, although they are frequent

associates of Pihdaria in other countries, and under

apparently similar environmental conditions. A brief

description of the locality and its flora may therefore not

be out of place.

The pool is roughly triangular in outline, and is about

300 yards long. It overlies a substratum of glacial sand

and gravel, and is surrounded by a tract of moorland,

which merges on all sides into agricultural land. This

sheet of water is fed by a short streamlet, which has its

source in swampy ground 100 yards distant. At the

lower end the outflow is controlled by a sluice-gate. The
area is subjected to an annual rainfall of over 40 inches,

and the level of the water-surface varies from time to

time. The climate is mild, and the freezing of the

water is a comparatively rare occurrence, and of short

duration.

The water is distinctly peaty, gives an acid reaction, and
is poor in the constituents of plant food. A sample of the

water was found to contain the following amounts per

gallon:—2127 grains of calcium carbonate, "837 grain of
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magnesium sulphate, and 2*655 grains of potassium and

sodium chloride. Pure cultures of Bacillus vulgaris, Haus.,

were also obtained from the sample.

The shores of the pool are treeless, except for scattered

specimens of Willow and Alder, while the margin is some-

what gravelly. On the western shore, the bog plants are

invading the pool, but the typical reed-swamp, met with

in many similar lochs, is absent.

Pilularia is confined to the still, shallow water of the

sheltered western shore, and its more immediate associates

among the aquatics are Myriopliyllum spicatum, Linn.,

and Potamogeton natans, Linn., both of which are

abundant in the deeper water. On the eastern margin,

where the stream enters the pool, Glyceria fluitans, Br.,

is associated with Eleocharis multicaiilis, Sm., while

Littorella tinifiora, Asch., accompanied by Apium inun-

datum, Reich, fil., occurs in great profusion. Towards the

lower end of the pool, Nitella opaca, Ag., is frequently met

with close to the shore. Potamogeton densus, Linn., and

Ranunculus peltatus, Sch., are also present, while scattered

tufts of Juncus effusus, Linn., are of common occurrence.

Among the Algae noted were species of Oeclogonium,

Bulbochaete and Mougeotia. Mougeotia was found in

quantity, entangled with Myriophyllum, and it is a point

of interest that, although Warming (1909) refers to the

Mesocarpeae as being calciphilous, this alga should thrive

in water containing such a small percentage of lime.

Epiphytic Diatoms are common on the submerged plants,

but Desmids are comparatively rare.

On the muddy shores of the pool, the plants met with

are those characteristic of such a situation, and include the

following species : Viola 'jiulustris, Linn. ; Viola lutea,

Sm. ; Anagallis tenella, Murr. ; Scutellaria minor, Huds.

;

Chrex fiava, Linn. ; Equisetum arvense, Linn. ; Aulacom-

nium pcdustre, Schwaeg. ; Hypnum cuspidatum, Linn.;

Hylocomium squarrosum, B. et S.

On the eastern margin, terraces of Sphagnum subsecun-

dum, Nees, with its usual associates, fringe the strand,

but, behind the Pilularia zone, the ground is more boggy,

and the Cottongrass is a dominant plant. Sphagnum is

accompanied by : Drosera rotundifolia, Linn. ; Drosera
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longifolia, Linn.; Orchis latifolia, Linn.; Xarthecium
ossifragum, Huds. ; Eriophorum angustifolium, Roth

:

Garex echinata, Mxut. : and Juncus sguarrosus, Linn., in

drier situations.

A few specimens of Salix aurita, Linn., Salix cin&rea,

Linn., and Alnus rotundifolia, Mill., also occur here and
there.

Behind the Sphagnum zone the typical moorland plants

occupy the drier ground. Erica Tetralix, Linn., is

abundant, while Pteris aquilina, Linn., covers large areas

of the sloping ground surrounding the pool. Amono- the

grasses represented are Agrostis setacea, Curt., and Sieg-

Ivagia decumbens, Bernh.

The distribution of Pilularia in Britain and on the

Continent of Europe is referred to in the works of

Ascherson and Graebner (1896-98), Gliick (1911), and other

authors, and an examination of these records discloses the

fact that Pilularia is frequently associated with such

plants as Subularia aquatica, Linn., Lobelia Dortmanna,
Linn., and Isoetes lacustris, Linn.

In Belgium, according to Massart (1910), Pilularia

occurs in the " district campinien " at an altitude not

exceeding 400 feet, while the ponds of this area also

yield Subularia and Lobelia.

In Northern Germany, Graebner (1901) states that

Pilularia is more or less confined to the pools of the

heather area, and in these situations the same author rinds

Lobelia and Lsoetes at a low altitude. In his paper "Om
Vegetationem i Nagra Smalandska Sjoar," Carlson (1902)

recognises Pilularia as a constituent of the Lobelia and
Phragmites associations. Pilularia is also associated with
Subularia and Lobelia in several of the Irish lakes

(Praeger, 1909).

In Scotland, the distribution of Pilularia is of particular

interest when examined from the point of view of situation

and associated species. It is found at low levels in the

southern counties, while it ascends to 1000 feet in Perth-

shire. In his "Survey of Scottish Lakes," West (1910)
describes Pilularia as being very abundant in Loch
Dernaglar (Wigtownshire), about 400 feet above sea-level.

The aquatic flora of this loch resembles that of the
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Glamorgan station in many respects, but it also includes

Subularia, Lobelia, and Isoetes.

Sturrock and Smith (1905) regard these plants as

distinctive of the " highland loch " vegetation, which is not

confined to high elevations, but is frequently met with

almost at sea-level. The lowland lakes of the Faroes, and

the moorland pools of Northern Germany, are characterised

by a similar aquatic vegetation, while in Southern Germany

its typical species ascend to an altitude of 2400 feet

(Issler, 1909).

It is thus obvious that, under certain climatic conditions,

altitude is not the sole factor which determines the dis-

tribution of these " highland loch " types. Graebner (1901)

suo-o-ests that they owe their presence in these habitats to

the paucity of food material in the water, and this theory

is supported by Smith in his comparison of the vegetation

of highland and lowland lochs in Scotland.

Should the climatic conditions be unfavourable, however,

altitude can no longer be regarded as a negligible factor,

as is shown by the distribution of these plants in

Glamorgan. Subularia does not occur in the county, but

Lobelia and Lsoetes, according to Trow (1911) and Riddels-

dell (1901), have long been established in two upland pools

at an altitude of 1500 feet, twenty miles distant from the

Pilularia station. They are absent from the pool at

Welsh St. Donats, although in its general features it closely

resembles the type of loch in which these plants occur.

The water is practically that of precipitation, while the

nature of the substratum presents no apparent obstacle to

the successful growth of the species referred to.

It is therefore suggested that, in the milder climate,

the altitude factor does play a not altogether unimportant

part in the distribution of Lobelia and Lsoetes, while, in

their more northern stations, the climatic factor would

account for their occurrence at low levels.

The introduction of these two plants into the pool at

Welsh St. Donats, on the lines of experimental ecology,

might be productive of some interesting results.
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The Lower Pool. "Welsh St. Donats, from N.W

The same, from the X.E., looking across to the Pilvlaria zone.

(Photo. A. W. Sargent.)

M. Y. ORR.





1913-14.] BOTANICAL SOCIETY OF EDINBURGH 285

REFERENCES.

Ascherson, P., u. P. Graebner.—Synopsis der niitteleuropaischen

Flora, Bd. i. Leipzig, 1896-1898.

Carlson, G. W. F.—"Om Vegetationem i Nagra Smalandska Sjoar."

Bihang till K. Svenska Vet. Akad. Handlingar, Bd. xxviii., Afd.

iii., Nr. 5. Stockholm, 1902.

Graebner, P.—"Die Heide Norddeutschlands." Engler und Drude,
Vegetation der Erde, v. Leipzig, 1901.

Gluck, H.—Wasser- und Sumpfgewachse, Teil iii. Jena, 1911.

Issler, E.—" Die Vegetationsverhaltnisse der Zentralvogesen mit
besonderer Beriicksichtigung des Hohneckgebietes." Englers
botanische Jahrbiicher, Bd. xliii., Beiblatt Nr. 99, 1909.

Massart, J.—Equisse de la Geographie Botanique de la Belgique.

Bruxelles, 1910.

Ostenfeld, C. H.—Botany of the Faroes, Part III. Copenhagen, 1908.

Praeger, R. L.—A Tourist's Flora of the West of Ireland. Dublin, 1909.

Riddelsdell, H. J.
—"Brecon and Carmarthen Plants." Journal of

Botany, vol. xxxix., 1901.

Smith, W. G.—" Botanical Survey of Scotland : iii. and iv.—Forfar and
Fife." Scot. Geog. Mag., Feb. 1905.

Trow, A. H.—Flora of Glamorgan. Cardiff, 1911.

Warming, E.—Ecology of Plants. Eng. Ed., Oxford, 1909.

West, G.—"Flora of Scottish Lakes." Proceedings of the Royal
Society of Edinburgh, vol. xxx., 1910.

Two New Leguminosae. By Dr. A. K. Schindler.

(Read 11th June 1914.)

Campylotropis Howellii, Schindler. Sp. nov.

Frutex erectus ramis virgatis lineatis breviter adpresse

pilosis. Folia stipulis lanceolato-subulatis 4-5 mm. longis

et petiolo ad 2*5 cm. longo piloso et rhachi 02-05 cm.

longa praedita, stipellas non vidi. Foliola oblonga ad

ovalia apice retusa vel leviter emarginata mucronulata,

supra glabra, subtus sparse breviterque adpresse sericea,

terminale ad 2*5 cm. longum et ad 21 cm. latum, lateralia

paullo minora. Racemi axillares et terminales in pani-

culam collecti, longe pedunculati, cum pedunculo ad 4 cm.

longo, ad 10 cm. longi, densinori ; bracteae stipulis similes

anguste lanceolatae, longe acuminatae, 5 mm. longae,

breviter adpresse pilosae, inlimae 1 vel 2 persistentes,

ceterae mox caducae : pedicelli perbreves l
-5-3 -

5 mm.
longi, breviter subadpresse pilosi, calyce semper breviores

;

bracteolae lineares, 25 mm. longae, caducae. Calyx

breviter adpresse pilosus tubo 2-2 -5 mm., laciniis angustis

acutissimis 2*5—3'5 mm. longis, posticis 2 alte connatis

apice vix 1 mm. sejunctis. Corolla calycem duplo super-
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ans petalis aequilongis 10 mm. longa, vexillo apiculato

6 mm. lato, alis 3*2 mm. latis, carina parte inferiore

circiter 7 mm., superiore 5-6 mm. longa. Legumen (im-

maturum tantum) late lanceolatum stipitatum ubique

breviter adpresse sericeum, margine subadpresse ciliatum.

China, N. W. Yunnan.—Teng-yueh (E. B. Howell, n. 6 !).

Herb. Edinb.

Alysicarpus Brownii, Schindler. Sp. nov.

Alysicarpus longifolius, Benth., " Fl. Austr.," ii. 239 (aim.

1864), excl. syn. cit.

Suffrutex ? ascendens vel erectus caule glabro superne

distincte angulato circiter 75 cm. alto. Stipulae scariosae

striatae lanceolato-setaceae ad 25 mm. longae glaberrimae.

Folia simplicia petiolo brevi sulcato glabro ad 1 cm. longo

et stipellis scariosis 1-2 mm. longis praedita, linearia acutis-

sima mucronata ad 10 cm. longa et 0"6 cm. lata coriacea,

margine leviter recurva, subtus ad medianam et ad margines

sparse adpresse pilosis, ceterum glabris, nervis secundariis

brevibus mox in reticulum in utraque facie crasse prominens

dissolutis. Racemi terminales et axillares laxiflori ad

22 cm. longi rhachi brevissime dense uncinato-pubescente

;

bracteae ovatae brevi acumine apicem versus adpresse

ciliatae dorso brevissime uncinato-pilosae 5-6 mm. longae

caducae; pedicelli 2-3 mm. longi dense uncinato-hirti.

Calyx circiter 6 mm. longus, tubo 2-5 mm., laciniis lanceo-

latis acutissimis ubique pilis sparsis strictis longis brunneis

et brevissimis uncinatis plurimis obsitis 3-35 mm. longis,

posticis ad dimidium connatis paullulo brevioribus. Corolla

calycem lj-plo superans ultra 8 mm. longa (fragmentis

tantum visis), petalis angustis. Ovarium 5-ovulatum dense

brevissime uncinato - pubescens cum stylo longo adpresse

piloso geniculato 8 mm. longum. Legumen compresso-

cylindricum 3-4 - articulatum (immaturum) ad 2'2 cm.

longum et 3 mm. latum ad septa leviter incrassatum, arti-

culis leviter reticulatis dense brevissime uncinato-pubescen-

tibus, infimis et mediis l|-plo longioribus quam latis, summo
longiore, calyce articulum infimum non superante.

Northern Australia. — (R. Brown, " Iter australiense,"

1802-5, No. 4176). Herb. Edinb.

Nearly related to Alysicarpus vaginalis (L.) DC,
although very different in its general habit.
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The Scottish Alpine Botanical Club Excursion,

1913. By Alexander Cowan.

(Bead 14th May 1914.)

The members met at Fort William on Monday, 28th July,

the principal object being, if possible, to re-discover $
fraga caespitosa, Linn., leave having been kindly granted

by Sir Peter Walker, the tenant of Inverlochy Forest, to

explore his ground. As Tuesday the 29th was very hue,

the members left Fort William by an early train for Spean

Bridge, from which point fchey made their way to Killi-

chonate, where they were met by the head stalker, who
kindly placed his son and a couple of hill ponies at the

disposal of the party during the day. After fully three

hours' walking over ground at first fairly level and after-

wards very steep, the part}T reached a ridge along which

they passed for about half a mile, then they descended to

the Castle Rock, and although careful search was made \ny

the whole party on all the likely rocks in the Corrie, only

one of them was fortunate enough to find a single plant

of the rare Saxifraga already referred to. On this day

the following plants were found :

—

Thalictrum alpinum, Linn.: Sihnie acavZis, Linn.;

Cerastiv/m trigynum, Vill. ; Saxifraga steUaris, Linn. ; S.

"izoides, Linn. ; »$'. caespitosa, Linn. ; S. liypaoides, Linn.:

1'iirnassia palustris, Linn.; Scdum roseum, Scop.:

EpUobium anagaUidifolium, Lam.; Solidago Virgaurea,

Linn., var. cambrica (Huds.): Hieraciv/m holoseric* urn.

Backh. : YaccvnA/wm Vitis-Idaea, Linn.; V. uliginosum.

Linn. ; Arctostapltylo* alpina, Spreng. ; Azalea procumbens,

Linn.; Oxyria digyna, Hill; Salix herbacea, Linn.;

Empetrum nigrum, Linn. ; Lazuli. spieata,DC: Ryncho-

spora alba, Vahl. : Oarex pulicaris, Linn.; C. pauciflora,

Light f. ; C. steUulata, Good.; G. rigida, Good.; C. puUa,

Good. ; Cryptogramme crispa, Br. ; Polystichum Lonch it is.

Roth; Athyrium alpestre, Milde ; Lastrea dUatata, Presl,

var. o.lpino. ; Lycopod'mrii Selago, Linn. ; L. clavatum, Linn.

;

L. alpinam, Linn.

Owing to the heat of the day and the distance walked
TRANS. BOT. SOC. EDIX. VOL. XXVI. 21
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the party were thoroughly tired out when they reached

Killichonate in the evening, but they were most hospitably

entertained to tea by the head stalker and his wife, a

kindness which was highly appreciated by all. As there

was no train back, the party drove from Spean Bridge to

Fort William.

On Wednesday, 30th July, the members again went by

early train to Spean Bridge in order to botanise in Glen

Larich, also part of Inverlochy Forest. They drove a con-

siderable part of the way over a rough hilly road leading

up the valley. The day was again delightfully fine, and a

very pleasant though easy day was spent. The rocks here

are rather dry and barren, but the enormous quantities of

fern growing on the slopes of the valley facing east made
up for the absence of rare plants, especially as some good

varietal forms were found. The following plants were

found :

—

Lathyrus montanus, Bernh. ; Melampyrum sylvaticum,

Linn. ; Orchis incarnata, Linn. ; Juncus conglomeratus,

Linn. ; Eriophorum vaginatum, Linn. ; E. angustifolium,

Roth; E. latifolium, Hoppe; Carex stellidata, Good.; G
curta, Good. ; G pilulifera, Linn. ; G pallescens, Linn.

;

G. panicea, Linn.; G. binervis, Sm. ; G. flava, Linn.;

Asplenium viricle, Huds. ; Lastrea montana, T. Moore

;

Phegopteris Dryopteris, Fee ; P. polypodioides, Fee.

The members returned to Fort William in the evening

by train.

On Thursday, 31st July, the party drove east to a point

due north of Ben Nevis in order to spend the day in the

Corrie of this mountain. There was considerable mist well

down the face of all the hills, on account of which great

difficulty was found in striking the proper direction to the

Corrie. However, it was eventually reached, and, as the

mist lifted and the weather improved, a pleasant day was
spent. The following plants were found :

—

Silene acaulis, Linn. ; Gerastium alpinum, Linn. ; Saxi-

fraga stellaris, Linn. ; 8. hypnoides, Linn. ; Sedum roseum,

Scop. ; Epilobium alsinefolium, Vill. ; Saussurea alpina
DC. ; Statice maritima, Mill. ; Veronica alpina, Linn.

;

Rhinanthus Drummond-Hayi, Druce ; Oxyria digyna,
Hill ; Habenaria conopsea, Benth. ; Juncus trijidus, Linn.

;
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J. trigl u ra is, Linn. ; Ca rex pa u c iflora . Lightf . : C. stell u la to

.

Good.: ft rigida, Good.: ft. pulla, Good.: Oryptogramme
crispa, Br.; Athyriwm flexile, Syme; Lastrea dilo.tata,

Presl. var. alpina.

Athyriv/m flexile, Syme. was found in great quantity

and. along with A. alpestre, Miide. was growing in great

luxuriance and beauty.

The members returned home on Friday. 1st August,

having spent a short but very pleasant visit in this

interesting district.

Variations in the Growing Region. By Miss Rosa-

lind Crosse. B.Sc. (Plates XVIII.. XIX.) Communi-
cated by R. A. Robertson, M.A.. B.Sc.

(Read 11th June 1914.)

The results embodied in this paper are the outcome of

investigations on the growth periodicity of roots and shoots.

Last year, when tabulating the results of experiment-

the correlation between root and shoot rhythms and calcu-

lating the rates of growth, I found that to obtain the

growth coefficients for these organs under the various

conditions of experimentation it was necessary to know
the length of the growing region in each case and to

ascertain if it were constant.

Sachs' measurements showing the region of greatest

growth behind the tip of the root of Vicia Faba, are well

known. He gives the total growing region as usually

10-11 mm., and states that it varies in different roots,

and that the transverse zones making up the whole grow-

ing region begin to grow slowly, then more and more

rapidly, attaining a maximum growth, and then decrease

and finally cease altogether. 1

Whether the growing region varies under different

external conditions he does not say.

As far as I know, no experiments were made by him
with the shoots of Vicia Faba, though measurements were

made after forty hours on plants in which one or more

zones had stopped growing, because in younger plant-

1 Sachs, ct Lectures," p. 542.
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the whole stem is in a state of elongation. 1 He found

that the growing region increased with the activity of

growth, and each transverse zone increased to a maximum,
and finally ceased altogether as in the root.

No definite statement is made as to the necessity for

repeated measurements on the same plant at definite short

intervals or in regard to the possibility or probability of

variation under different conditions.

Pfeffer 2 states that the relation between the regions

where growth by cell division and growth by cell stretching

are active differs in stems as well as in roots, and the

total length of the growing region may also vary con-

siderably ; further, that changes must occur whenever the

relationship between the vegetative and elongating zones

is disturbed by internal or external agencies.

Thus the length of the growing zone usually increases

when growth becomes more active,3 and also when the

stem is etiolated, while the temperature 4 supply of water

and other external factors may also influence it.

The relationship between temperature and the growing

region was studied by Askenasy. 5 He found that the

growing region was bigger at a lower temperature than

at a higher—for instance, larger at 18° than at 27°.

In the experiments given below the temperature was
kept within small limits.

Some of the problems which suggested themselves at the

outset were :

—

I. Do the lengths of the growing regions in roots and

shoots of the bean vary regularly or irregularly from day

to day under normal constant external conditions ?

II. Are the growing regions affected by different con-

ditions of light and darkness ?

For instance, does the growing region increase in the

dark with the abnormal increase in length of the stem, or

does it remain the same ; in other words, is the " rapidity

of growth " greater in the dark, or is it due to the abnormal

length of the growing zone, as is the case with some

climbing plants ?

1 Sachs, " Flora," 1873, p. 322.
2 " Physiology of Plants," vol. ii. p. 11. 3 Sachs, loc. cit.

4 Askenasy, "Ber. d. Bot. Ges.," 1890, p. 82. 5 Loc. cit.
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On the other hand, is the less growth of plants continu-

ally in the light due to a shorter growing region .'

III. What is the comparative effect of these conditions

on the growing region of root and shoot i

Methods.

Beans were grown in tap-water cultures under four Beta

of external conditions of light and darkness :

—

I. Normal conditions, i.e. shoot in intermittent light

and darkness and root in the dark.

II. Intermittent conditions, Le. shoot and root in inter-

mittent light and darkn—
III. Darl;.—Both in the dark day and night.

IV. Light.—Both in the light day and night. (Two
electric lights, one of fifty and another of twenty-five

candle power, were used at night, giving a diffuse light. >

The temperature conditions were uniform for all the

experiments, with 19° and 24
:

C. as limiting temperatures.

The humidity varied during the periods of experimentation

between -40 per cent, and 65 per cent.

Experiments I. and II. were carried on during the

months of November and December, when the proportions

of light to darkness were 9-15 and 8-16 hours respectively :

numbers III. and IV. during February, when the pro-

portions were 10-14 hen

The roots having an initial length of 20-30 mm. were

marked with Indian ink with a fine sable brush in 1 mm.
divisions, over a length of 15 mm. from the tip. then in

lengths of 5 mm. to the base. Daily measurement- :

growing regions and the total lengths of the roots were

recorded.

The shoots were marked as soon as possible by hand in

5-mm. divisions from the growing point (as nearly as

possible) and in 1-mm. divisions towards the base of the

stem : afterwards a special marker was used, the familiar

rubber-wheel marker having proved unsuitable for the

particular purpose. I devised a flat rubber stamp gradu-

ated in 1 and 5 mm.—that is 15 mm. length over all.

Care was taken to prevent desiccation or damage to the

organs while they were beino- marked or measured.
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Results.

Table I.
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while the growing region of the root is less than in any of

the others, including the Dark.

Table II.

Shoot

.

Root .
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hours, with the lengths of the growing' regions for that

period under the four sets of conditions above mentioned.

Several experiments were carried on, and the conclusions

are based on these, but only one of each has been selected

as typical for the conditions given.

These graphs show very clearly the increase and decrease

in length of the growing regions from day to day, following-

very closely in most cases the daily increase in the growth,

though no definite relationship can be made out between

them.

All the curves are very similar in character.

Description of the Graphs.

G.R.—Lengths of growing regions every twenty-four hours.

G.I.—Growth increase every twenty-four hours.

Plate XVIII. (I.) Under the Normal conditions the two
curves generally vary together in both organs, showing an

increase, followed by a slow decrease.

(II.) Under Intermittent conditions the two curves of the

shoot vary together.

In the root they vary together very closely at the begin-

ning, but the growing region curve flattens out more later

on. In the root the curves have only a downward portion,

probably due to the retardatory effect of light. In com-
parison with I. all the curves show a diminution in height.

Plate XIX. (III.) Under the conditions of Darkness the

two curves of the shoot have a tendency to diverge from
the correlative variation so characteristic of the others. In

comparison with I., II., and IV., the curves bring out the

fact, previously mentioned, that the growth increases, while

the growing region decreases.

In the root the two curves vary a little : the growth
increase curve first decreases, then increases, though not

to so high a point, then decreases again ; while the growing
region curve decreases and finally flattens.

The growth curve in this particular case is as high as I.,

but higher than II. ; while the growth region curve is less

than I. and II., but higher than IV.

(IV.) In the Light continuously the two curves of the

shoot vary together and show that the growth is less than
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in all the others, while the growing region, though less than

I. and II.. is greater than III.

In the root the two curves vary together, also at the

beginning, but the growth region curve flattens out later.

In comparison with the others the two curves show a

diminution in height, though the growth curve is about

the same as II. These curves show a slight increase at

the beginning followed by a decrease, probably due to the

after effect of the normal conditions later overcome by the

retarding influences of the light.

There is a correlation between the growing region of

root and shoot, the latter increasing as the former is on the

decrease, as is the case of the growth in length.

Conclusions.

(For roots of Vicia Faba.)

1. Daily variations, irregular in character, occur in the

lengths of the growing regions of root and shoot under

ordinary conditions.

2. The growing region in the shoot varies very little in

Intermittent conditions from the Normal.

It varies most in the Dark, when it decreases, even though

the growth in length increases.

In the Light the growing region decreases, but to a less

extent than in the Dark, while the growth also decrea- 9

3. The growing region of the shoot varies very closely

with the increase of growth from day to day. and the

maxima of both correspond under all the condition-.

4. The growing region in the root varies under the

conditions II.. III., and IV.. and is evidently more easily

influenced than that of the shoot.

E.'j. In the Normal the growing region slowly increases,

then decreases.

In the Intermittent the growing region decreases,

then remains uniform.

In the Dark the growing region decreases, then

remains uniform.

In the Light the growing region increases for a short

time, then decreases and remains uniform.

5. The o-rowino- reoion in the root varies with the growth
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from day to day in the Normal. In the Intermittent and

Light conditions the growing region curve flattens towards

the end, while in the Dark the growth curve decreases, then

increases and decreases again, while the curve of the grow-

ing region decreases and then flattens out.

6. The growing regions, as well as the growth increase

of root and shoot, show a similar correlation, i.e. they vary

inversely.

Note on Phyllody and Diatropism in the Primrose.

By Miss Flora M. Scott, M.A., B.Sc. (Plate XX.) Com-

municated by R. A. Robertson, M.A., B.Sc.

(Bead 11th June 1914.)

In Mount Melville Woods I found a curious "thrum-

eyed" sporting form of Primula vulgaris, Huds. It was

growing at the foot of a steep bank near the valley of a

small stream, in a stiff clay soil. The undergrowth was

scanty, consisting mainly of primroses and ferns. The

primroses, with this one exception, were normal.

The sporting plant was large and well grown, and was

noticeable at a glance on account of the remarkable habit

of the flowers. The calyx was leafy, and the corolla,

normally oriented in bud, assumed a horizontal position

on further development, being bent over at the base of

the corolla tube. A flower, normally radial, had thus

assumed directly zygomorphic symmetry. Along with

zygomorphy was associated a certain amount of irregularity

in the floral envelopes.

The number of sepals varies from five to seven, the most

usual number being six. They are foliose, and are differ-

entiated into leaf-base and lamina. The leaf-bases in bud

are connate, and are united by a thin colourless membrane,

three to five cells thick. The outer and inner epidermis

of the latter are continuous with those of the leaf-base.

The middle layer is non - chlorophyllous parenchyma.

On further development of the flower, chorisepaly occurs,

resulting in the complete freedom of one or more sepals.

The laminae are lanceolate, and in general appearance and

venation resemble the primrose leaf. There is a certain
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amount of variation in the length of the laminae, longer

and shorter as a rule alternating. The base of the calyx is

very woolly. From this point there arise, in the majority

of specimens, small reddish cylindrical papillae which vary

in length from 1 to 20 mm., and in diameter from "5 to

•75 mm. They arise in line with the sepal or are inter-

sepaloid in origin. They are downwardly directed, being

either free or fused tor part or the whole of their length

to the peduncle. The tip is slightly invaginated. On
sectioning they are found to be solid and to consist of

loose spongy parenchyma. Except for the presence of two

nuclei in certain cells, the tissues are perfectly normal.

In the corolla likewise there is variation in the tloral

number, and. as in the calyx, six is most usual. Where
dedoublement occurs, the laminae, in addition to the sepal

- s
3
may be connate. In one specimen, however, the

corolla tube was split posteriorly along its whole length.

There is a marked tendency to phyllody along the petal

margins, but in no case has the whole petal become
leafy. The plane of symmetry is interpetaloid. The
bending of the corolla-tube is accompanied by transverse

wrinkling along the anterior, it . the concave surface. On
the posterior surface the cells have undergone stretching

growth, and are elongated and more or less rectangular,

while anteriorly the tis-ues appear correspondingly com-

pressed This is indicated by the external wrinkling

referred to. and by the shape of the cells, which are short

and oval. Sometimes on the anterior surface there occur

longitudinal ridges, reddish in colour and woolly. These

run the whole length of the corolla tube and extend

half-way or to the tip of the lamina. They are due to

proliferation of the mesophyll. some cells of which are

pigmented.

The androecium shows a -light tendency to dedouble-

ment and to phyllody. The filaments vary in length, but

this variation is not correlated in any way with the floral

zygomorphy.

The gynoecium is normal, except that the style is some-

what short, being shorter than the usual short-styled type.

and bent anteriorly parallel to the line of curvature of the

corolla. Sectioning revealed no abnormality either in ovary
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or in ovules. In the pith cells of the peduncle, at the level

of insertion of the corolla, there was found a greater

accumulation of starch granules than in the normal

flower.

No trace whatever of insect attack, of fungus mycelium,

or of any other such stimulus has been detected.

Various experiments were performed with a view to

determining the influence, if any, of gravity and light on

the curvature of the corolla. The specimens selected for

experiment were both young and old, the former being

still straight in bud, the latter already bent. The amount
of curvature is measured by the angle subtended by the

peduncle and the middle line of the corolla tube. The
flowers were fixed in water, in test tubes, and experiments

were carried on in dark and in light.

1. Geotropism.—Buds, when fixed vertically and kept

in the dark, expanded slightly, but showed no curvature,

even after the lapse of four days. From this it may be

inferred either that gravity alone is insufficient to induce

curvature, or that in the absence of light as a tonic

condition no response is made.

From experiments with adult flowers conflicting results

were obtained. One whose angle of curvature was 40°

was fixed with the peduncle upright. The angle of

curvature increased by 13° in three days. This appears

to be an attempt on the part of the flower to reassume its

diatropic position. On the other hand, two flowers whose
angles of curvature were 90°, were fixed, peduncles hori-

zontal and corolla tubes vertical, one pointing upwards
and the other downwards. No movement from the erect

position was observed. Presumably the inference to be

drawn is, as in the first case, viz. : either that gravity has

no effect, or has no effect in the absence of light.

2. Geotropism and Heliotropism.—In the following ex-

periments the flowers were unilaterally illuminated, and

the force of gravity was not eliminated.

Of the four buds experimented upon, two being placed

horizontal and two vertical, only one of the former showed

any movement. It curved slightly upwards towards the

light.

In the case of adult flowers one increased its angle of
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curvature, while in the other the angle was diminished.

The peduncle of the former, in its natural position on the

plant, was inclined at an angle of 60°. It was fixed verti-

cally and the corolla tube unbent upwards through 25°

—

from 110° to 135°. In the latter the peduncle was fixed

horizontal, the corolla upwards. The angle of curvature

decreased from 120° to 40°.

From the above experiments it appears that gravity alone

is unable to induce curvature, but that gravity and light

combined may exercise a directive effect, within limits, on

curvature already begun.

To summarise, the most remarkable points in this sport

are :

—

1. The phyllody and chorisepaly of the calyx. The
former is not an uncommon occurrence, and has been

frequently recorded.

2. Diatropism and zygomorphy of the corolla. The
transition from radial to zygomorphic symmetry is held to

be the result of a long period of evolution. Here, in the

ephemeral lifetime of: a single flower, the process is

initiated and completed. The curvature, it is concluded,

is either due to some stimulus, undetected but present in

the flower, and is therefore pathological, or it is simply a

variation. It will be of interest to observe the develop-

ment of the flowers next spring, and the behaviour of the

seedlings, should any seeds mature.
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SESSION LXXIX.

Primula obconica and its Microforms. By
Professor Bayley Balfour, F.R.S. (Plates XXI-LVI.)

(Read 10th April 1913.)

The plant we know as Primula obconica, Hance, was
described from specimens collected about Ichang in West
Hupeh, in 1879, by Consul T. Watters. It was gathered in

the same year in the gorge formed by the Yangtze at

Ichang by Charles Maries, collector for Messrs. Veitch &
Sons of Chelsea. There is no previous record of the plant.

Raised at Chelsea b}r Messrs. Veitch from seed sent by
Maries, it flowered in September 1880, and the plant was
awarded a first-class certificate by the Royal Horticul-

tural Society in 1882. A figure of it under the name
P. poculiformis, Hook, f., appeared in the Botanical

Magazine of September 1881 — a name which has had
to yield to the earlier one given by Hance. 1

Its popularity as a garden plant has been affected

adversely by the property it possesses of causing trouble-

some irritation of the skin to some of those who handle

it. The property is not confined to P. obconica, Hance,

amongst primulas. P. sinensis, Lindl., and P. Sieboldii,

E. Morren, possess it also, but in a degree so much less as

to give little occasion for remark amongst cultivators : and

it has been observed in some other species.

1 Hance in Journ. of Bot., xviii (1879), 234.
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Primula obcoxica and its Microforms. By
Professor Bayley Balfour, F.R.S. (Plates XXI-LYI.)

(Read 10th April 1913.)

The plant we know as Primula obconica, Hance, was
described from specimens collected about Ichang in West
Hupeh, in 1879, by Consul T. Watters. It was gathered in

the same year in the gorge formed by the Yangtze at

Ichang by Charles Maries, collector for Messrs. Veitch &
Sons of Chelsea. There is no previous record of the plant.

Raised at Chelsea by Messrs. Veitch from seed sent by
Maries, it flowered in September 1880, and the plant was
awarded a first-class certificate by the Royal Horticul-

tural Society in 1882. A figure of it under the name
P. poculiformis, Hook, f., appeared in the Botanical

Magazine of September 1881 — a name which has had

to yield to the earlier one given by Hance. 1

Its popularity as a garden plant has been affected

adversely by the property it possesses of causing trouble-

some irritation of the skin to some of those who handle

it. The property is not confined to P. obconica, Hance,

amongst primulas. P. sinensis, Lindl., and P. Sieboblii,

E. Morren, possess it also, but in a degree so much less as

to give little occasion for remark amongst cultivators : and
it has been observed in some other species.

1 Hance in Journ. of Bot., xviii (1879), 23 i.
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The irritation caused by P. obconica, Hance, comes from

a yellow substance, out of which monoclinic crystals

separate, which issues from the hairs which cover it in

all its parts. Anyone touching the plant receives a

deposit of this upon the skin, and by anyone so infected,

if one may so say, the infection may be conveyed to

others by touch ; that is to say, the ailment is contagious

only. There is no question of an exhalation or of a

microbe conveyed through the air. The infective sub-

stance is soluble in alcohol, chloroform, turpentine, benzole,

and this gives suggestion of protection — apart from

exclusion of the plant from cultivation—to those who are

susceptible. Washing the parts that have touched the

primula immediately after tending will dissolve the hurt-

ful secretion and remove it. Once the itching has begun,

ordinary palliatives in skin irritation—zinc ointment with

boracic acid, for example—must be used. Here in Edin-

burgh, whether on account of the pachydermy of its people

or because the secretion is less virulent than it is elsewhere,

cases of dermatitis caused by the plant are few. No case

has been recorded from the Royal Botanic Garden, where

the plant has been cultivated since its introduction. Pro-

bably the number of individuals susceptible is everywhere

small, but the irritation in those attacked may be severe,

and the brand of popular prejudice has given the plant a

bad name which sticks to it.

It is a misfortune for horticulture that a plant so

desirable for winter decoration of our greenhouses should

have attached to it this curb upon popularity ; the more

gratifying, therefore, is it that we have now the prospect

of an obconica race free from the offending habit of

P. obconica, Hance, itself. P. obconica, Hance, as we
know it from Ichang, is apparently the eastmost extension

of a type which in varying degrees of development extends

into Manipur and Sikkim, where it becomes—shall I say

—what is known as P. Listeri, King. Over the area of

distribution variations occur, and amongst them is that

in the direction of suppression of the infecting hairs, whilst

the plant retains its qualities of growth-form and flower

which have given the Ichang plant its horticultural value.

Such an innocuous form is amongst the recent accessions
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to gardening plants from the flora of China, and should

the expectation I hold out be realised, this introduction by
Messrs. Bees, Ltd., through their collector George Forrest,

will be not the least of their services to horticulture.

The plant I speak of was introduced as P. Listeri,

King. It is not, however, the Indian plant, which is

not yet certainly in cultivation, but a microform inter-

mediate to P. obconica, Hance, and P. Listeri, King. It is

now named P. sinolisteri, Balf. fil.

In dealing with the type of obconica — or better,

obconico-Listeri—amongst primulas, as I propose, I am
conscious that the material which I have been privileged

to examine—rich though it be—is by no means sufficient

to justify a conclusive discrimination of the forms of the

type spread over the area from which it is known, nor to

determine their relations to habitat and to one another.

There is not indeed in all the herbaria of the world

material as yet accumulated adequate for this, and it

will be long before this stage of satisfactory aggregation

is reached. To await accessions before publishing results

of such anaWsis as is possible now would mean sacrificing

an occasion for emphasising the fact that P. obconica,

Hance, is not in all its forms a hurtful plant, and of

recording some other facts which are contributions to

natural knowledge. I therefore present a series of

illustrations of this obconico-Listeri type, and will explain

the conclusions to which they seem to me to lead.

Plate XXI shows the type-specimen of Hance's descrip-

tion now in the Herbarium of the British Museum. I have

to thank Dr. Rendle, Keeper of the Department of Botany

of the British Museum, for his kind permission to have the

photograph taken and to reproduce it here.

In Plate XXII we have a figure of a plant collected by

Wilson (No. 121) at S. Wushan, and Plate XXIII shows

a specimen in the Paris Herbarium collected by Delavay

(No. 317 bis) on the banks of the Blue River (i.e. the

Yangtze) 1 at Che-pa-to in Szechwan. S. Wushan and

1 I am indebted to Mr. Brewitt Taylor of the Chinese Maritime
Customs for the information that the Blue River of French writers is

the Yangtze.
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Che-pa-to are stations a little further west than Ichang,

and the specimens figured seem to tell us that in this form

P. obconica, Hance, has a distribution of some extent in

Western Hupeh and Eastern Szechwan.

Plates XXIV and XXV show specimens of the P. obconica,

Hance, of cultivation, and they fairly represent an ordinary

form that is met with in greenhouses. That they are the

same form as was collected by Maries at Ichang and also

by Wilson and Delavay is beyond doubt.

What are the characters of this P. obconica, Hance ?
1

We have a multicipital perennial of glaucous hue with

a cluster of petiolate cordate rotundate or elliptic or oblong

or ovate leaves coming from the crown. The plant forms

a distinct rhizome—well seen in Delavay 's specimen, No.

317 bis—upon which the remains of previous generations

of leaves are visible, and from this rhizome short stolons

may be given off, ending in the leaf-tufts. The length of

petiole and size of lamina differ somewhat with the position

of the leaf in the cluster. The petiole may about equal

the length of the lamina, be shorter or longer than it. Its

base is dilated into a definite clasping vagina. The blade

is leathery, always obtuse at apex, cordate at base, and the

margins are slightly undulate or sinuate with low wide

crenatures, or sometimes with blunt or acutish shallow lobes,

and always there is present a minute denticulation usually

caused only by the projecting corneous hydathodal end of

the primary or also secondary veins.

The whole plant has a pubescence of short hairs, but in

1 The following is a transcription of Hance's description in Journal

of Botany, xviii (1879), 234 :—
"Primula obconica, Hance, sp. nov. Foliis rosulatis tenuilius

subrotundo-ovalibus basi cordatis lobis saepius incumbentibus apice

obtusissimis margine repandis supra parce hirtis opacis subtus palli-

dioribus nervis pilosis petiolis iis aequilongis fulvo-villosis, scapis

folia 2-3-plo superantibus pilosulis 10-20-floris, floribus umbellatis,

involucri foliolis lineari-setaceis pedicellia longis divaricatis subtriplo

brevioribus, calyce pubero e basi acutissima obconica ad trientem

longitudinis in dentes latissime semiovatos inucronulatos diviso, eorollae

In ]Micrateriformis roseae tubo calycem duplo superante lobis oblongis

retusis, capsula parva globosa, stylo tenuiter capillari tubum corollinum

fere adaequante.

"In prov. Hupeb, circa Ichang, vere 1879, coll. cl. T. Wattevs.

(Herb, propr. n. 21,000.)
" Affinis P. sinensi, Lindl., P. cortusoidi, Linn., et P. Kauffmcmnianae,

Rgl. ; a cunctis tamen, foliis haud lobatis calycisque forma egregie

distincta."
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addition there may be a villous covering of articulated

hairs. To this I shall refer presently.

From this foliage tuft ascend one or more scapes which
overtop the leaves and often curve outwards through the

foliage before ascending vertically to end in an umbel of

six up to twenty flowers on strict pedicels, between which
there is so marked a time interval in evolution and
expansion that the first opening flower may be in full

anthesis at the end of its pedicel when those which will

open last are still in bud and have no pedicel to speak of-

An inequality in length of pedicel is thus a conspicuous

feature in the umbel. The bracts are small linear or

linear-lanceolate structures much shorter than the pedicels.

In cultivated specimens there may be a whorl of flowers

some distance below the terminal umbel. Neither in the

form I am dealing with nor in any other form of

P. obconica, Hance, from a wild station have I seen this

tiered arrangement.

Each flower has a cup-shaped calyx with short teeth

and broad lobes, each with a mucro, and may nearly conceal

the corolla-tube, or this may be about twice the length of

the calyx. The lilac or purplish corolla-limb has an eye,

and there is a slight annulus at the top of the corolla-tube,

and the limb expands into broad obcordate bilobed rounded

segments. P. obconica, Hance, is one of those species in

which, in the short-styled flower, the style is very short,

and the stamens are inserted some distance below the top

of the tube, which forms an ampliate chamber above their

insertion, and does not exceed in length the calyx by so

much as is the case in the long-styled flower. The style in

the long-styled flower reaches close to the top of the corolla-

tube ; the tube regularly widens upwards, is much narrower

than the tube of the short-styled flower, and it also far

exceeds in length the calyx : and the stamens are inserted

low down, well within the calycine investment. In fruit

the calyx is accrescent, doubling in size and enclosing the

capsule which when ripe is somewhat top-shaped, its

crustaceous summit marked by five grooves of the car-

pellary valves with the persistent style in the centre. The

lower part enclosed in the calycine tube is thin and some-

what membranous. The valves do not always separate.
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The whole summit may break off, or the style may be

detached with a portion of the summit, leaving a central

hole for escape of the seeds.

The vestiture of hairs possessed by the plant calls for

special notice. The petioles are densely clad in a villous

fashion with long articulate hairs which are sometimes

white, sometimes brown—the joints in the dried plant

showing markedly a brown or reddish coloration. These

hairs extend along the main veins of the leaf and may give

a ciliate edging to it, but here the hairs are shorter. They

do not occur upon the upper surface of the leaf, or upon the

under surface, apart from the veins. These areas are, how-

ever, coated by short scabrid hairs which tend to disappear

in the older leaves, and the upper surface then becomes

quite glabrous. On the scape the long hairs occur in

particular about its base, and there may be present also

the short hairs, so that the scape is pubescent, or it may be

nearly glabrous. The bracts, pedicels, and calyx are

pubescent ; in the forms I am dealing with I find no long

hairs upon them. The outside of the corolla is also

puberulous more or less.

Keeping this before us as the type of P. obconica, Hance,

growing in the gorges of the Yangtze as it passes through

Hupeh, let us now look at the Himalayan plant P. Listeri,

King.

This plant (Plate XXVI) was discovered by Mr. J. L.

Lister at an elevation of 9000 feet on the south-west side

of Tongloo, South-Western Sikkim, on 7th May 1877. To
it Sir George King attached the name of the discoverer, and

the description of the species was published by Sir Joseph

Hooker 1 in 1882.

1 Hook, f., in Flor. Brit. Ind., iii (1882), 485. "Primula Listeri,

King MS.
;
pubescent, not mealy, rootstock woody, leaves 1-1^ in.,

orbicular-cordate sinuate-lobed, entire or denticulate, very membranous,
petiole equalling the blade or longer, very slender, scapes shorter than
the petiole, few-fld., bracts few, linear, calyx campanulate, lobes broad

short, corolla rose-pink, tube funnel-shaped, mouth not annulate.
" Sikkim Himalaya ; Tonglo and the Singalelah ranges, in bamboo

jungles, alt. 9-10,000 ft.

" I retain the species as distinct from P. filipes with great doubt,

having very imperfect specimens of this last ; it differs chiefly in the

more orbicular lobulate leaves, broader calyx, and much shorter, more
funnel-shaped corolla-tube. Petiole with a very short small sheath,
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The plant (Plate XXVII) was found again on 17th May
1881 by Sir George Watt at an elevation of 10,000 feet on

the outer spur of Sandukfu in Southern Sikkim (Watt, No-

5307 ). Sir George Watt gave it the field name of P. Rober-

tiana, Watt, "intended to indicate the peculiar smell being

identical with that of Geranium Robert ian urn." This

character of odour deserves attention because no collector

speaks of a similar odour as marking any plant of true

P. obconica, Hance.

The Sikkim P. Lister i, King, is a small, more or less

pubescent and glabrescent multicipital perennial clothed all

over with long thin white hairs, and it has a woody rooting

rhizome. From the crown proceeds a cluster of petiolate

leaves—some with long vaginate petioles, others with

shorter ones—of which the lamina may be described in

general terms as ivy-like. Its shape is of that type.

Cordate at base with the lobes overlapping, it spreads out

in a rotundate or orbicular fashion and becomes five to

seven lobed ; each of the lobes is more or less denticulate.

The scapes, more or less fragile, several of which arise in

the leaf cluster, are short—shorter than, or equalling in

length, the petioles and therefore immersed in the leaves,

—

and each bears an umbel of two to four flowers which open

successively. The pedicels are quite short—a centimeter

or less long—and are sometimes deflexed so that the flower

becomes half nodding. Each flower has a cup-bell-shaped

calyx with conspicuous broad triangular lobes a third as

long as the tube. The corolla-tube is stout and little

longer than the calyx, or twice its length, and has no

annulus. The small limb has a spread of about one centi-

meter, its lobe being obcordate and emarginate. In fruit

the calyx is accrescent to twice the flowering size, and the

capsule is quite flat on top.

The vestiture of hairs : the petioles are clad not densely

with long white hairs but are glabrescent. The lamina

on the under side, which is slightly paler than the upper

side, is glabrous, having as a rule neither long hairs on the

veins nor short hairs over the rest of the surface, but

there may be some few hairs on the veins. On the other

corolla-tube outside, and mouth pubescent. Whole plant smelling like

Geranium Robertianum (Watt)."
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hand, the upper surface is pubescent and is not glabrescent.

The scape, like the petioles, hairy at first, may become

nearly bare of hairs. The bracts, pedicels, and calyx are

always puberulous and have no long hairs or may be clad

with them ; the outer surface of the corolla-tube is faintly

puberulous.

Compare now the figures of the Central Chinese

P. obconica, Hance, in Plates XXI, XXII, XXIII, with

those of the Sikkim P. Listeri, King, in Plates XXVI and
XXVII, and note the differences between them. Yet dis-

tinct in aspect though the plants are — and the scent

character in P. Listeri, King, points to anatomical and
physiological differences also—every one of the external

differential characters appears in various blendings in a

series of intermediate forms, some of which also show
isolated variations in directions not foreshadowed in the

types from the extremes of the geographical area. To
what extent nomenclature is to be called in to designate the

intermediate forms is a question that individual botanists

will settle for themselves. Already several of the forms

have been described as species and named accordingly.

That procedure has advantages, particularly in forms of

horticultural value, provided that the relations to the

external moulding factors are made clear, and the forms

are recognised as " microforms "—the term of presentation

of the " variety " of the older botanists.

Hance was not happy in placing his P. obconica, Hance,

as an ally of P. sinensis, Lindl., P. cortusoides, Linn., and
P. Kaufmanniana, Kegel. To the section "Sinensis"

in its widest sense P. obconica, Hance, may be referred if

you will, but not one of the species named by Hance
suggests a likeness.

Sir Joseph Hooker was the first to recognise the

real affinity. Writing in the Botanical Magazine in

September 1881 under t. 6582—which gives a figure

of P. poculiformis, Hook, f., the name by which Hooker
designated the plant raised by Messrs. Veitch from Maries'

seeds of the Ichang plant described in August 1880 by
Hance as P. obconica, Hance—Hooker says the Himalayan
P. filipes, Watt, " is very nearty allied to P. poculiformis,
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Hook, f., in both habit and form of leaves, calyx, and
corolla, but is very much smaller in all its parts, with

filiform petioles and scapes and more rounded leaves."'

And in the following year in Flor. Brit. Ind.. iii (l Vs i!..

p. 485, under P. filipes, Watt, he says: 'Allied to the

Chinese P. obconica, Hance (P. poculiformis, Hook. £.,

Bot. Mag-

., t. 6582), but much smaller and more delicate.

and the corolla tube is longer" : and then under P. Lister i.

King, we find :
" I retain this species as distinct from

P. filipes. Watt, with great doubt, having very imperfect

specimens of this last : it differs chiefly in the more

orbicular lobulate leaves, broader calyx, and much shorter,

more funnel-shaped corolla-tube."

I may say here that the leaf-shape, calyx, and corolla

characters used by Hooker as diagnostic are those that

are useful in the whole type.

The near relationship of P. obconica, Hance. and

P. Listeri, King, was noted independently by Sir George

Watt. In one of the suggestive field notes attached to

his herbarium specimens, Sir George Watt says of

P. Listeri, King (No. 7105 from Manipur), to which he

at the time gave the name P. Robertiana, Watt: "This

is the plant collected by me at Tongloo in Sikkim. Bent to

Kew. Dr. King informs me it was gathered by Lister

there also. It is nearest of all to P. filipes, mihi. gathered

by Griffith in Bhotau. but I think it advisable to keep it

distinct. It is much more robust, and whereas the leaves

oi filipes are oblong, slightly cordate, those of Robertiana

are rotund-lobed or angled and deeply cordate. Filipes is

also very much more hairy, but being in an imperfect

condition and the figures made by Griffith exceedingly

rude, I think it advisable to keep my present plant distinct

so as to avoid adding characters to filipes gathered from

my present material that future research might prove

only confused both species. It is also nearly related to

P. poculiformis. Hook. f. (P. obconica, Hance). in Bot,

Mag., n. 6582, but differs in the shorter scape which in

Robertiana is shorter than the leaves, in the larger coarser

calyx, and deeper more rounded sinus in the petals. The

leaf of P. poculiformis is also more ovate oblong, much
larger and broader, and the calvx teeth much shorter. I



310 TRANSACTIONS OF THE [Sess. lxxix.

have nowhere in connection with P. filipes, P. jjoculiformis,

or P. Clarke i, found any reference to the peculiar strong and

oppressive odour of this plant, which is identical with

that of Geranium Robertianum — hence the suggestion

regarding the name given above."

Franchet, who next dealt with P. obconica, Hance, as a

species,1 comments upon its variableness. " Its different

forms," he says, " could be easily taken for distinct species."

Of the forms in the Paris Herbarium he diagnosed, however,

only three varieties, namely :

—

(a) hispida.—Pubes dimorpha, ex parte pilis brevissimis,

ex parte pilis articulatis elongatis, praesertim in parte

inferiore pedunculi et in petiolis, constans ; folia ambitu

ovata, nunc grosse serrata, nunc angulata, nunc obscure

repando -dentata.

Moupin, at the base of rocks, David, February 1869.

Sutchuen, on the bank of the Blue River at Che-pa-to,

Delavay, No. 317 bis, 18th April 1882.

Sutchuen, Koui-tcheou, Simon.

Hupeh, about Ichang, Watters ; Delavay, No. 317.

(6) rotundifolia.—Pubescentia ut in var. (a) ; sed folia

ambitu rotundata, limbo saepius parvo ; flores fere duplo

minores quam in varietate praecedente, tubo gracili.

Yunnan, gorge of Pee-cha-ho at Mo-so-yn near Lankong,

Delavay, No. 307, 3rd March 1883.

Yunnan, gorges of Lankien-ho, alt. 7400 ft., Delavay,

No. 845.

(c) GLABRESCENS.—Pubescentia pilis brevissimis constans,

exclusis pilis articulatis elongatis ; folia ovata vel ovato-

rotundata, pallide virentia, grosse crenata vel acute angulata;

corollae sat parvae ; tubus gracilis ut in varietate (6).

Yunnan, rocks of Tsang-chan, above Tali, Delavay,

No. 307, 31st March 1883.

Subsequently, in 1888, Franchet recognised the near

relationship of P. obconica, Hance, to the Indian P. Listeri,

King, and in a paragraph upon P. Listeri, King, he says

:

2

" It is to this species, very slightly distinct from P. obconica,

Hance, by its smaller, almost orbicular leaves, angularly

sinuate at the margins and sparingly or shortly pubescent,

1 In Bull. Soc. Bot. France, xxxiii (1886), 66.
2 In Bull. Soc. Bot. France, xxxv (1888), 428.
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that we must refer the varieties (6) rotund ifolia and (c)

glabrescens of P. obconica, Hance, to which I have drawn
attention. 1 One finds besides forms of transition between

the plant of Hance and that of King, which raise doubt of

their specific dissociation. Amongst the many specimens

from Yunnan which are in the Paris Herbarium, some
resemble absolutely the Manipur type described by King

;

amongst others the leaves are larger and tend to the oval

form, the villousness increases, and the hairs become longer,

in a fashion making it difficult to separate P. Lister i, King,

from P. obcon ica, Hance. The calyx and corolla are almost

identical in the two plants."

I have made some effort to arrive at a clear interpretation

of Franchet's views as expressed in the preceding para-

graphs. The words seem to imply this :

—

1. There are two species— P. obconica, Hance, and P.

Listeri, King, which are with difficulty separable.

2. P. obconica, Hance, var. (a) hispida, Franch., is to be

referred to P. obconica, Hance.

3. P. obconica, Hance, var. (b) rot unci ifolio, Franch., and

var. (c) glabrescens, Franch., are to be referred to P. Listeri,

King.

Franchet does not say definitely whether in his view

these varieties should be maintained as such under the

respective species. The issue is:—
Did Franchet look upon the relationships ultimately as

justifying the following grouping :

P. obconica, Hance,

var. hispida, Franch.;

P. Listeri, King,

var. rotundifolia, Franch.;

var. glabrescens, Franch.;

or

Did he by his latest utterance on the subject in 1888

intend to indicate that he wished to suppress the varietal

designations which in 1886 he had put forward for forms

of P. obconica, Hance, and that to him there were but two

forms worthy of naming in the whole alliance, namely :
—

P. obconica, Hance, in which the var. hispida, Franch.,

merges
;

1 In Bull. Soc. Bot. France, xxxiii (1886), 66.
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P. Listeri, King, in which the vars. rotundifolia, Franch.,

and glabrescens, Franch., are absorbed.

Pax x adopted the latter alternative and introduced P.

Listeri, King, definitely as a member of the Yunnan Flora,

keeping it distinct from P. obconica, Hance, and including

in it, but not as varieties, Franchet's var. rotundifolia and

glabrescens. Franchet's var. hispida he ignores.

George Forrest 2 took a similar line when describing the

primulas collected by him in Yunnan during his first

exploration (1904-6) for Bees, Ltd., placing one set of

specimens in P. obconica, Hance, and another in P. Listeri,

King.

French botanists after Franchet, who have dealt with

primulas—Petitmengin and Bonati—have rather worked

in the segregation mood of the first of the foregoing

alternatives, going even further than is expressed there by

raising one of Franchet's varieties to specific rank, and

naming as species others of the forms which Franchet said

" could be easily taken for distinct species."

I imagine the real position is that, at the time of his

writing, Franchet, overwhelmed by the multitude of

novelties which the work of the French missionaries in the

virgin area of the rich West Chinese temperate flora poured

so bountifully upon him, could only skim the surface of

the inflow, and, having no time for critical microform

investigation, contented himself with pointing out some

broad features that appeared in this variable type. More-

over, I am disposed to suggest that possibly Franchet—as I

can assert of the later French botanists—had not adequate

material to enable him to form a true concept of P. Listeri,

King. In any case I cannot accept Franchet's statements

as intended to give critical diagnoses within this variable

series of forms, and an examination of some of the type-

specimens which he cites confirms me in what I say. In

subsequent pages I refer to this in some detail—and the

point is of importance, having in view confusions introduced

by the naming of one of his varieties as a species. Here I

may state in brief :

—

Under var. (a) hispida Franchet cites five types :

—

1 Pax in Engler's Pflanzenr. Primul. (1905), 24.

2 Forrest m Notes Roy. Bot. Gard., Edin., iv (1908), 216.
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1. Delavay, No. 317 bis. This is typical P. obconica,

Hance. See p. 303 and Plate XXIII.

2. A specimen collected " about Ichang " by Watters.

The same collector and same locality as for

Hance's type P. obconica, Hance. See p. 303
and Plate XXI. Presumably the specimens are

alike, but I have not seen a Paris sheet.

3. Delavay, No. 317. See p. 322 and Plate XXXV. A
truly hispid form, as is also

4. Specimen collected by David in Moupin. See p. 323
and Plate XXXVI. Both of these have also lobed

leaves and are not quite typical P. obconica,

Hance, but are nearer the form of it, which gave

us the name P. poculiformis, Hook. f.

5. Specimen collected at Koui-Tcheou by Simon. I

have not seen this.

The specimens I have photographed give us an idea of

what Franchet meant by his var. hispida—really two
forms of P. obconica, Hance.

Under var.
( b) rotundifolia Franchet cites two types :

—

1. Delavay, No. 307 ; 3, iii, 83. Lankong. See p. 333
and Plate L.

2. Delavay, No. 845. Lankong. See p. 333 and Plate

LI.

These remind one of P. sinolisteri, Balf. fil., in their

form, but differ from it in vestiture. They are not P.

Listeri, King. Before saying more about these let me add
that

—

Under var. (c) glabrescens Franchet cites one type :

—

Delavay, No. 307; 31, iii, 87. Tsang-chan. This

type I have not seen from the Paris Herbarium,

but at Kew there is one gifted by Paris and
named var. glabrescens. I have examined it and
find that it exactly matches Delavay, No. 845.

Note then that Delavay 's No. 307 includes both var. (6)

and var. (c) of Franchet. Under the same number I have
also a Paris sheet with a plant which exact!}7 matches

Delavay, No. 317. There has been some mixing of forms

therefore. But apart from this I also note that neither

the Lankong nor Tsang-chan specimens (Delavay, No. 307)

correspond with Franchet's description of his var.
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glabrescens. Both have plenty of long articulate hairs.

At the same time they conform with the picture created

by Franchet's description of var. rotundifolia.

So far as specimens are concerned Franchet's var.

glabrescens is not forthcoming. But his description is

clear enough. It does not refer to any of the forms that

I have seen from the Paris Herbarium. I wish it were

otherwise, because I am almost convinced that Franchet's

variety is the plant hereafter named P. sinolisteri,

Balf. fil.

Since Franchet wrote we have come to know many
additional forms of this series, some of which may fairly

claim to be deserving of distinctive names.

The aggregate obconico-Listeri impresses me as a type

showing at one extreme a xeromorphous rupestral calci-

colous form in P. obconica, Hance ; at the other a hygro-

philous sylvestral one in P. Listeri, King ; and this

interpretation seems to be borne out by the few statements

of exact habitat which one finds attached to herbarium

specimens by collectors as well as by records in published

descriptions :—limestone cliffs—rocky pastures—and the

like in the former case; bamboo jungles—damp shady

places in the latter. But there are evident gradations of

form in relation to variation in intensity of individual

factors in the habitat.

Before proceeding to enumerate such forms within the

aggregate as will serve to show the directions of variation

and the links binding the extremes, I give in summarised

form the leading characters of the composite picture in the

ao-o-regate so far as these may be derived from an exami-

nation of herbarium material supplementing knowledge

derived from two forms in cultivation.

Stem-system.—A plant with a stem-system varying

from woody rhizome shooting profusely or sparsely

from its surface to a short subterranean crown

with a profuse evolution of roots.

Foliage.—The leaves always petiolate and always

cordate at the base, the lamina orbicular or

rotundate or broadly elliptic, varying in size from

1 J to 15 cm. long, and from 2 to 8 cm. broad, the
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margin varying undulate through crenate to

acutely lobed, always more or less denticulate, the

petiole usually longer—even twice as long as,

—

sometimes shorter than the lamina.

Clothing of foliage.—Petioles densely villous with

brown articulate hairs varying to quite glabrous.

Lamina the upper surface pubescent in the adult

state to quite glabrous ; the lower surface always

paler and varying from pubescent with veins

clothed with long hairs to entirely glabrous.

Margin varying from ciliate to naked.

Scope.—As much as three times the length of the

foliage or very much shorter and entirely immersed

in it. Villous, pubescent, or glabrous.

Bracts.—Small linear short or large leafy and forming

an involucre. Villous, pubescent, or glabrous.

Umbel.—Eight-flowered, to two-flowered, always with

the flowers opening successively and showing

unequal pedicels.

Pedicels.—As much as 2 cm. long, sometimes almost

absent. Stout to filiform. Strict or deflexed

Villous, pubescent, or glabrous.

Floiver.1—Size variable.

Calyx.—Campanulate to cup-shaped. Usually much
shorter than the corolla-tube, sometimes lono-er.

Barbate, pubescent, or glabrous. Lobes triangular

mucronulate, or represented by little more than a

slight undulation of the calyx-tube, or broad and
denticulate.

Corolla-tube.—Wide or narrow. Sometimes three

times the length of, at other times not so long

as the calyx. Annulate or exannulate. Pubescent

or glabrous.

Corolla-limb.—Limb large with broad lobes, or small

with narrow lobes.

Androecium.—There are evident variations in relative

position of insertion of stamens and length of

1 I may note here that dried material in the herbarium is an unsafe

index to the flower size in some species of primula. In P. membrani-
folia, Franch., for example, the flower at first expansion is small, though
ready for pollination, and it gradually enlarges and reaches full size

several days afterwards, when it is three times its original dimensions.
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style in both long-styled and short- styled flowers.

But I have not had flowers for dissection enough

to warrant a definite statement.

Gynaeceum.—What I have said in the previous para-

graph is applicable here also. The dimensions of

the stigma vary much, and whilst in some forms

the dried stigma is red, we know that in P.

obconica, Hance, in cultivation it is a yellow-green.

Fruit.—Here, again, too few specimens have been

available for examination.

In determining the sequence in which to deal with the

forms about which I am about to write, I had to consider

the possibility of a morphological or an oecological system.

Both alike present difficulties born of imperfection of data

—sparseness of record on the one hand, fewness of examples

on the other. I have therefore neglected both, and shall

describe in the first instance variations that clearly

approach P. Listeri, King, and then variations that may
be regarded as more near P. obconica, Hance. The series

of illustrations should enable anyone to grasp the main

points that are distinctive of the several forms.

P. Listeri, King, P. austrolisteri, Balf. fil.

(Plates XXVI, XXVII, XXVIII, XXIX, XXX.)

Taking the account of P. Listeri, King, in its type form

from Sikkim (see Plates XXVI and XXVII) as a starting

point, we find variations even in the few specimens that are

known to us under the name from other areas.

Plate XXVIII shows a Chumbi plant collected 28th May
1884 by one of King's collectors at Soo-li-la (No. 599). It

is not far removed from the Sikkim type, but the specimens

give one the impression of a more fragile plant in the

foliage, and also markedly in the flower-pedicels, which are

longer. We have no indication of its habitat, and I note it

mainly as an illustration of slight modification occurring in

an area not far removed from that in which the type P.

Listeri, King, was found, and also because in the lengthen-

ing of the pedicels it brings the Sikkim P. Listeri, King,

towards the plant I shall now speak of.

More prominent are the variations which appear in a
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series of specimens collected by Sir George Watt in Manipur
and in Assam.

I have before me two sets of Manipur specimens

—

Xo. 65(31. 18th April 1882. Ching Sow., altitude 8000 feet

(Plate XXIX). and No. 7105.. 15th May 1882. Japvo. altitude

9500 feet: and one set of Assam specimens—Xo. 11.740.

gathered at Konoraa on the Naga Hills in May 1895 at an
altitude of 7-8000 feet ( Plate XXX ).

Sir George Watt indicates on the label of his specimens
that the Manipur plants have the odour characteristic of

P. Lisberi, King. He says nothing about this, however,

on the tickets of the Assam ones, and on none of the

specimens is there indication of the exact habitat of the

plant.

The near kinship of these Manipur and Assam plants

to the Sikkim P. Listeri, King, is clear, but they are not

quite the same. Plates XXIX and XXX show the Manipur
and Assam plants, and if these be compared with plates

XXVI and XXVII of the Sikkim plant, likeness and un-

likeness will be readily observable.

The Manipur and Assam plants, particularly the latter.

are larger. Their leaves have not so markedly the ivv-shape

as have those of the Sikkim plant. Their petioles are

longer, the lamina is broader, and the basal sinus wider

—

this particularly in the Assam plant. Then their scapes

are not so robust, though they are much longer, and they

tend to become deflexed. Perhaps the most prominent
feature of diflerence on first examination is their delicate

flower-pedicel and its length. Along with this goes the

greater size of their bracts, which are also broader. Their

calyx is more robust and has more rounded lobes : their

corolla also is larger.

The Manipur and Assam plants suggest a habitat

amongst loose vegetable debris.

Closer examination of the Manipur and of the Assam
specimens brings out a diflerence between them—a differ-

ence, however, which does not appear clearly in the half-

tone plates. The Manipur plants are essentially glabrous ;

there is a certain amount of pubescence or puberulousness

on the upper surface of the leaves, on the pedicels, and on

the petioles, but the under surface of the leaves is quite

TRANS. BOT. SOC. EDI>~. VOL. XXVf. 23
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glabrous and there is a general want of long articulated

hairs upon the plant. Occasionally there may be an

indication of these long hairs, particularly at the base of

the umbels and of the calyx. The Assam plants are larger

and they have more prominently all over long articulated

hairs. On the under surface of the leaf of the lamina

these hairs occur on the veins, and they are particularly

prominent below the umbels and at the base of the calyx

where they form quite a beard. These differences, however,

are not sufficiently prominent to warrant a real diagnosis

of forms, and as the Naga Hills may be looked upon as a

northern extension of the Manipur highlands, the isolated

specimens from the two localities which I have had under

examination may be treated for the present as only slight

variants within a limited area of one form of P. Listeri,

King, leaving it to future exploration to determine whether

there is actual segregation of the forms in nature. The

combined form is, however, I think, deserving of a dis-

tinctive name in this series, and its distribution over an

area so far south-east of Sikkim—the home of the type

P. Listeri, King—suggests the name P. austrolisteri, Balf.

til., for the microform.

The physiognomic imprint of P. Listeri, King, and

P. austrolisteri, Balf. fil., is distinct from that of

P. obconica, Hance. The assemblage of characters in

foliage, inflorescence, and flower suffices to establish them

as a central form of which doubtless many modifications

have yet to be discovered.

I now refer to the plant known as

P.filipes, Watt. (Plate XXXI)

Sir Joseph Hooker 1 was doubtful of the distinctness of

P.filipes, Watt, from P. Listeri, King, "having only very

imperfect specimens of this last." I also am in some

difficulty, not because of want of specimens of P. Listeri,

King, but because of the imperfection of material of

P. filipes, Watt. I have seen enough, however, to enable

me to say with certainty that type P. Listeri, King, is

1 Hook. f. in Fl. Brit. Ind., iii (1882), 485.
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different from the type P. filipes. Watt, and that they

cannot be included under one name.

P. filipes, Watt, 1
is a Bhutan plant, known only from

Griffith's specimens (Plate XXXI).2 The director of Kew
has kindly allowed me to photograph the sheet which is in

Kew Herbarium. It is a multicipital rhizomatous plant with

slender thread-like petioles carrying thin membranous
laminae which are ovate oblong or orbicular and entire or

slightly lobed. The plant is more or less pubescent, but

has apparently no long articulate hairs. The scape is also

slender, quite short, shorter than the foliage, and bears a

many-flowered (up to 10) umbel with minute linear bracts

and flowers on filiform pedicels 1-3 cm. long. The calyx is

very small—only 2 mm. long—and the lobes are very short.

The habitat given by Griffith and cited by all writers is

Bhutan, on rocks near Chuka, alt. 6500 feet. I assume it

occurs on moist ledges—the foliage is against its being a

true rupestral.

Unquestionably in its delicate growth-form, its short

inflorescences, and delicate flower-pedicels, P. filipes, Watt,

recalls features of P. Listeri, King, but the two species are

diagnosed at once by the form of foliage which in P. filipes,

Watt, is usually entire and ovate oblong, in any case seems

never to be ivy-shaped, by the umbel which is many-
flowered in P. filipes, Watt, and by the calyx which is

quite small in P. filipes, Watt.

1 The following is -the description of the species in Flora of British

fndia :

—

" P. filipes, Watt, in ' Journ. Linn. Soc. Bot.,' ined. ; sparsely pubescent,

not mealy, leaves l-!.1
, inch, orbicular ovate or oblong, cordate entire,

lobulate or toothed, petiole as long as the blade, very slender, scape

shorter than the leaves, 6-8 fid., calyx-lobes short, very broad, corolla

flesh-coloured, mouth not annulate, limb Hat, capsule globose included,

seeds very minute, smooth. Primula, Griff. Itin. Notes, 123, n. 396;
Notul., iv, 299 ; Ic. PI. Asiat., t. 485, f. 1.

"Bhotan ; rocks near Chuka, alt. 6500 feet, Griffith.

" Roolstock elongate, woody. Leaves membranous. Scape about
equalling the petiole, slender in flower, thickened in fruit ; bracts small,

subulate. Calyx broadly campanulate. Corolla-tube } inch, three

times as long as the calyx, funnel-shaped ; limb as much broad ; lobes

obovate, two-lobed. Seeds 5\j inch, dark brown, obtusely-angled. Allied

to the Chinese P. ^conica, Hance (P. poculiformis, Bot. -Mag., t. 6582),

but much smaller and more delicate, and the corolla-tube is longer.
"

2 The specimen at the left upper corner of plate is turned top

downward on the sheet; by looking at it reversed an idea of the

growth-form of the plant will be obtained.
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Closer inspection of P. filipes, Watt, makes one realise

that it is much more like in facies the obconica than the

Listeri group in this series. If one compares the example

of P. obconica, Hance, that is shown on Plate XXII with

the figure of P. filipes, Watt (Plate XXXI), one could think

that by mere reduction in size of parts the P. obconica,

Hance, form could be reduced to the type of P. filipes,

Watt; or, again, compare the Plate of P. filipes, Watt, with

Plate XLV of P. Petitmengini, Bonati, and but little

imagination is required to picture the formation of a form

like P. filipes, Watt, by slight modification. It seems to

me to be possible that future exploration is more likely to

bring to light forms that will unite P. filipes, Watt, with

true P. obconica, Hance, than forms running it into P.

Listeri, King.

At the present time, P. filipes, Watt, stands as a distinct

microform in the obconico-Listeri alliance, with a greater

leaning to obconica than to Listeri. This is of much
interest because it carries the obconica strain much further

west than it has been supposed to extend and establishes

it in the Himalayan area. Chuka in south-west Bhutan is

undoubtedly far from the nearest Chinese locality of P.

obconica, Hance, that has been recorded, but the occurrence

of the obconica strain in Bhutan suggests that it will yet

be found over the intervening area. Pointing in that

direction is the fact that we now know of P. obconica,

Hance, outside China in the region much farther south.

In the Calcutta Herbarium is a sheet of specimens (Plate

XXXII) collected by Captain Phillimore in the Shan States

at 6000 feet. The plant shows itself as one of the obconica

strain and presents features to some extent intermediate

between those of P. filipes, Watt, and P. obconica, Hance.

There is a form of the latter (Plate XLI) to which in par-

ticular it exhibits likeness, and I do not find in it sufficient

distinctive marks to justify under our present knowledge

the giving of a definite name to it. The interest attaching

to the plant arises from the occurrence of it— a true

obconica—in the area west of the Mekong, or it may be

even across the Salween, because the exact locality in the

Shan States, whence Captain Phillimore 's plant came, is not

recorded. P. obconica, Hance, we know of in forms all
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through Yunnan and the nearest Chinese station east of the

Mekong and the Shan States is Szemao—not so far away.

The wild plants of P. obconica, Hance, from West
Hupeh and East Szechwan in Plates XXI, XXII, XXIII
have the physiognomy of limestone xerophytes, but they

do not show the extreme xeromorphy that the tj^pe exhibits.

That is seen in the form to which I have given the name

P. parva, Balf . fil.
1 (Plate XXXIII)

No member of the obconica line carries on its face more
clearly the marks of the habitat than does the one I now
mention under the name of P. parva, Balf. fil. The speci-

mens of it which I have seen were collected by Mr. Forrest

and by the Abbe Maire, and the habitat of rock clefts on

limestone given by both collectors is that which the appear-

ance of the plant suggests.

This dwarf plant has a hard wood}^ rhizome and the

characteristic grey look of so many limestone plants. The

thick leaves are wonderfully uniform in their cordate or

rounded shape, although varying in the length of the hirsute

petiole. In the smallest plants the leaves form a dense

cluster at the end of the rhizome, and the petioles are

shorter than the lamina ; in other plants the petioles elon-

gate and push out the lamina far from the crown of the

rhizome. The plant foliage is indeed a miniature of that

of the typical P. obconica, Hance. The inflorescence is

1 Primula parva, Balf. fil.

P. obconica, Forrest, in Notes R.B.G., Edin., iv (1908), 216. Parva

calcicola lieliophila glauca. Rhizoma lignosum vesrigiis foliorum

obteetum. Folia petiolata nunc ad 15 cm. nunc vix 2'5 longa ; lamina
3-4-5 cm. longa et lata nonnunquam minor vel major rotundato-

orbicularis crassa supra scabriuscula infra pallidior pubescens venis

hirsutis margine subtiliter undulato-crenata denticulata basi cor-

data
;
petiolus lamina longior ad 9 cm. longus sed saepe brevior, plus

minusve pilis articulatis fulvis vestitus. Scapus brevis intra folia

immersus 1-4 cm. longus cum bracteis et pedicelUs plus minusve
birsutus umbellam 2-5 floram gerens ; bracteae 5 mm. longae lineares

;

pedicelli 2 cm. longi subfiliformes. Calyx 5 mm. longus campanulato-

poculiformis pubescens basi barbatus lobis 1 mm. latis mucronulatis

intus puberulis. Corollae tubus 1*1 cm. longus, lobi obcordata eniar-

ginati 7'5 mm. longi, 8 -5 mm. lati. Stamina in flore longistylo infra

medium tubi corollini inserta. Stylus inclusus ; stigma rubrum.

Yunnanfu. Dry clefts of limestone rocks. Alt. 7-9000 feet. G.Forrest,

No. 312.

Yunnansen. Maire, No. 924. In clefts of rocks on higb peaks.
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very different. The hirsute scape is always shorter than

the leaves, and the few flowers are on long pubescent

and hirsute pedicels. The flowers have remarkably large

corollas.

P. obconica, Hance. Forms of slight divergence.

The forms shown on Plates XXI, XXII, and XXIII are

taken to be the type form of P. obconica, Hance; and

for the reasons already given, they are the plant as first

described by Hance. They come from the area of original

find. They are like the cultivated form (as shown in

Plates XXIV and XXV), which we assume to be descended

from seedlings raised from Maries' plants. But within the

Hupeh area the plant shows variation. Plates XXXIV
and XXXV show specimens which illustrate this.

Plate XXXIV is one of Dr. Henry's specimens (No. 1312)

collected in West Hupeh ; I presume somewhere in the

vicinity of Ichang, which was his centre. In it the glau-

cous hue is not seen save on the under side of the leaf ; the

form of leaf is more oblong, and there is some variety in

form in the several plants ; the lobing and denticulation

become more evident. The flowers, too, are smaller, and

the successive expansion within the umbel becomes very

evident. The vestiture of hairs is hardly different from

what I have described, save that the young scapes have the

brown villous hairs.

Plate XXXV shows one of Delavay's specimens (No. 317)

in the Paris Herbarium gathered on rocks at the side of

the Blue River (Yangtze) at Ichang. In general aspect

it resembles Henry's specimen (No. 1312), but the whole

plant is densely clad with the long brown hairs—they coat

the scapes and bracts and even the base of the pedicels, and

form beard-like tufts at the base of the calyx. The upper-

most plant in the plate shows foliage in form more like the

cultivated plant (Plate XXIV) and the plant from Che-

pa-to (Plate XXIII), but the foliage generally is more oblong

and the leaf-margin more lobed. As in Henry's plant, the

under side of the leaf only has a greyish look. These two

plants are undoubtedly P. obconica, Hance.

The physiognomy of these specimens recalls the plant

which Hooker figured (Bot. Mag. (1881), t. 6582) as P.
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poeuliformis, Hook, f., from specimens grown by Messrs.

A eitch at Chelsea from Maries' seeds. Hooker says of it :

" Probably a very variable plant. The earliest flowering

specimens sent by Mr. Veitch were less hairy and had
rounded and nearly entire leaves." It would appear then

to be likely that Maries collected both the nearly entire

leaved form which is now, I think, the dominant one in

cultivation, and also the form with more oblong and lobed

leaf which is. so far as I know, not so common.

I add also in Plate XXXVI a figure of specimens in the

Paris Herbarium collected, in February 1869, by David, on

rocks in the Province of Moupin. a region far north of

Hupeh. The plant has some resemblance to that shown in

Plate XXXV. but the leaves are larger, more oblong, and
lobed. and then the plant is densely villous, with long

reddish hairs. Why I include specially this figure is that

the specimens shown are amongst the type-specimens

upon which Franchet founded his variety (a.) hispida of

P. obconica. Hance. On p. 313 I quoted from Franchet

the types of his variety (a) hispida. Through the

courtesy of the Director of the Botanical Department

of the Jardin des Plantes, Paris, I had the privilege of

examining three of the types named—that collected in

Moupin by David, Delavay's Xo. 317 bis from Szechwan.

and Delavay's Xo. 317 from Ichang—and I have figured

them in Plates XXXVI, XXIII. and XXXV. The fourth,

which I have not seen, from the Paris Herbarium, is a

plant collected by Consul TVatters about Ichang (see what
I say on p. 313). and is therefore probably a portion of the

collection which furnished Hance. in the first instance,

with material for the description of P. obconica, Hance

(Plate XXI). They show that Franchet allowed wide

latitude to variation in his variety (a) hispida within

P. obconica, Hance. I make no apology, therefore, for

segregating the type-specimens he included in his P.

obconica, Hance, var. (a) hispida. Delavays Xo. 317 l>>$

I place, as I have already said, in the typical P. obconica,

Hance. and Watters' specimen I place here also. Delavays

Xo. 317 and David's Moupin plant alone could merit the

designation hispida. but the character is hardly diagnostic

of a microform.
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Hairy though they are, the foregoing are not the most

hairy forms of specimens which have come to Europe.

Plate XXXVII shows a remarkable plant represented by

the single sheet photographed. It is in Kew Herbarium.

Hancock collected it under field number 114 on shady

limestone precipices at 6600 feet at Mengtz in December
1893. The right-hand specimen shows a normal obconica

rosette with leaf-petioles, margins of blades and under side

densely villous, the hairs being very darkly coloured and

the stout hairy scape bearing many flowers on long pedicels,

all being very hairy. The specimen on the left I take to be

a monster in which the flower-scape has forked, one branch

forming an umbel, the other a many-flowered bracteate

raceme.

Of many other forms of divergence—great or small

—

which the type P. obconica, Hance, shows, I shall indicate

a few which illustrate special features :

—

Plate XXXVIII shows a Yunnan plant which differs from

the type in the length of the petioles and is also nearly

glabrous. The leaves have a more coriaceous consistence

than the normal. The long scape has pedicellate flowers.

Note also the robust rhizome.

Plate XXXIX is a Szechwan form which, with leaves of

about typical size, has the margin of the leaf-lamina broadly

crenate or dentate. It has a fair proportion of hairs over

the leaves. The umbel is profusely flowered, and the flower

itself, with long pedicel, has a stout corolla-tube.

The Yunnan plant shown in Plate XL recalls in many
features P. filipes, Watt, but it is altogether a larger plant.

The short delicate scapes and the few-flowered umbels

bearing shortly pedicellate flowers smaller than usual are

marked characters. Further particulars observable in the

plant are :

—

Rhizomatous. Lamina ovate, 5 "5 cm. long x 4*5 cm. wide
;

somewhat thick
;

paler below, upper surface glabrous

;

margin nearly entire only slightly crenate denticulate

ciliate. Petiole about equal to lamina, hirsute but not

densely. Scape slender curved equalling or barely exceed-

ing leaves ; delicately hirsute. Umbel 3-4-flowered ; bracts

minute linear with pedicels hirsute. Pedicels slender fili-

form short 7 mm. at most. Flower long-styled. Calyx
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small 6 mm. long", lobes short 1 mm. long with Irydathode

at end pubescent to hirsute—hairs not very long. Corolla-

tube 1 cm. long obovate emarginate. Anthers broad. Tip

of anther 5 mm. from annulus. Limb from annulus to

base of lobes 1 mm. Style reaches annulus only, not

exserted.

It is not far removed from the plant figured in Plate XLI,

but the flowers are smaller and petioles longer.

Plate XLI gives a picture of a plant with a true

obconica rosette of leaves, but more densely tufted than in

many specimens. I take it to be a plant which grew in a

free, loose soil well moistened, and it has in consequence

developed a copious mass of brown roots and is not

markedly rhizomatous. The covjious relatively short scapes

confirm this. The whole inflorescence and the catyx are

hirsute, and the large flowers, large spotted calyx, and short

stout corolla-tube are conspicuous marks. The following

are more details of its structure :

—

Has a typical obconica rosette, without a rhizome, but

with a mass of brown roots. The leaves are mid-sized and

oval, almost entire or with slight low crenatures. The

lamina about equals the petiole—about 5'5 cm. long as a

maximum and 4 cm. wide, nearly glabrous above, paler and

shortly pubescent below. Petioles have long brown hairs

distributed villously. Scape curving up from leaves and

longer than them, hirsute. Bracts, pedicels, and calyx

brown hirsute. Flower long-styled. Calyx 5 mm. long.

Lobes quite shallow, only 1 mm. long—dark coloured and

spotted. Corolla-tube 8 mm. long—lobes obovate, bifid

somewhat, undulate, about 6 mm. long. Stamens inserted

about half way up tube. Style not exserted. Stigma

dark, probably red when fresh.

Of much interest is

P. ambita, Ball fil. (Plate XLII)

Of this plant I have seen two sets of specimens, and for

this I am indebted to M. Bonati. As the illustration shows,

1 P. ambita, Bali. fil. Rbizoma lignosum apice multicipitum vestigiis

foliorum vetustorum obtectum. Folia petiolata ad 15 cm. longa

;

lamina ad 6 cm. diam. crassa orbicularis rotundata vel oblongo-rotun-

data maturitate pagina superiore glabra vel sparsim puberula inferiore
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the plant is of the mould of P. obconica, Hance, with

typically shaped leaves and scapes extending beyond the

foliage, but it has marks which make it one of the most

distinct of the obconico-Listeri series.

Its hard xeromorphous, nearly glabrous, foliage arrests

attention at once, but the characters above others that

distinguish the plant are the inflorescence and flower. I

know of no other species within the affinity of obconica in

which one finds an inflorescence like it. The two prominent

features are the large foliaceous bracts and the secund sub-

capitular form.

The broad ovate-apiculate bracts are many, and form

quite an involucre around the flowers, and from this

character the specific name has been taken.

The flowers at full expansion have short pedicels hardly

or only a little longer than the bracts, and the time interval

betwixt the anthesis of successive flowers is, as in most

species of the section, distinctly marked, so that in the

developing inflorescence there is an admixture of shortly

stalked and almost sessile flowers, giving the whole body a

somewhat capitular form which is emphasised by the

involucroid bracteal sheath. Then the whole inflorescence

is deflexed after the fashion that characterises the sol-

danelloid primulas—and the successively opening flowers

become erect as their pedicels elongate. In fruit—judging

pallid iore venisque etiam hirsutis, margine sinuato-undulata late crenata

crenis vel lobis plus minusve denticulatis vel crenulatis, basi cordata
;

petiolus robustus firmus ad 10 cm. longus pilis longis articulatis fulvis

vestitus. Scapus folia vix superans omnino pilis fulvis articulatis dense

obtectus umbellam subcapitatam congestam subsecundam plurifloram

gerens ; bracteae foliaceae magnae exteriores 8 "5 mm. longae 5 mm. latae

ovatae apiculatae, interiores sublanceolatae acuminatae, venulosae cum
pedicellis et calyce fulvo-hirsutae involucrum formantes

;
pedicelli

breves inaequales sub antbesi bracteis breviores vel vix longiores

sub fructu erecti. Calyx in flore longistylo 9 mm. longus tubus

venulosus corollam superans ad tertiam partem fissus, tubo poculiformi,

lobis triangulari-acutis ciliatis ad apicem bydatbodeo instructis.

Corollae tubus 8 mm. longus, annulatns, limbi 1 cm. diam. discus

1 mm. longus, lobi 4 mm. longi 3 mm. lati oblongi vel elliptici retusi

mucronulati. Filamenta staminum valida antherarum apicibus ab

annulo 2 mm. remotis. Stylus exsertus. Capsula immatura globosa

calyce venuloso inclusa.

Yunnan. Lien-boa-cban near Ta-yao-bien. Coll. Jean Py, 12, iv,

1909. Ducloux, No. 1619. In Herb. Bonati.

Yunnan. Kegion of Pincbwan. Coll. Jean Py, 1911. Ducloux,

No. 6951. In Herb. Paris. Specimen sent to me by M. Bonati.
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from the immature specimens I have seen—the pedicels

remain erect.

In addition to these characters the calyx shows points

of diagnostic value. The tube is long, very hairy, and the

whole calyx exceeds in length the corolla-tube. The vena-

tion of the calyx is on the lines of the obconica form, but

is much emphasised. The corolla has a stout tube which

is most distinctly annulate. This annulation of the corolla

is, as I have already pointed out. a variable character in the

series. P. obconica. Hance. itself has but a minute fringe

of an annulus, green-yellow in colour within the uniformly-

tinted eye. Easily seen in the living plant, the annulus is

not so readily made out in dried specimens, and it may
be that its apparent absence in forms which have been

examined for it only in the dried condition may be a

consequence of the drying. Here in P. ambita. Balf. fil..

it is prominent. I note also that the disk of the corolla

between the annulus and the base of the lobes is only

1 mm. broad.

We have no information about the habitat of this

plant. Its somewhat thick leaves seem to indicate a

spot where some form of physiological drought is induced.

It looks like a plant of stony ground, probably sun

exposed.

I have without hesitation given a name to this micro-

form.

It is characteristic of the I/isteri type to have scapes

shorter than, or only equalling, the foliage. The inflor-

escence is thus more or less immersed in the leaves. The
same feature occurs in the obt series. We have

seen it in P. parva, Balf. til., and we shall see it later in

forms like P. barbicalyx, Wright. It is conspicuous in

a number of lar^e-leaved forms of which I give some

illustrations.

Plate XLIII represents a plant of Wilson's collecting

(No. 4033). now in the Kew Herbarium. Xote the large-

ness and the denticulation of the lamina, which is some-

what thin. Also the delicate few-flowered scape is short

The plant is almost bare of hairs.

In the herbarium of the British Museum is a specimen
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collected by Wilson under the same number (4033), of

which I think it worth while to introduce a photograph

(Plate XLIV), and I am able to do so by the kindness

of Dr. Rendle, Keeper of the Botany Department. The

specimen shows how, even in the same collecting, differ-

ences in the specimens occur. The plant in Plate XLIV
has the general aspect of that in Plate XLIII, but the

leaves are much more leathery and want the prominent

denticulations. Of these large-leaved short-scaped forms

a good example is furnished by the plant which has been

described as

P. Petitmengini, Bonati. 1 (Plate XLV)

The specimen which is figured in Plate XLV is the type

of this species. It is a rhizomatous multicipitate form.

The characters that arrest attention are :—The few leaves

;

the large lamina, which is membranous, nearly entire, and

has projecting veins ; the long white hairs ; the short

scape, very delicate ; the short membranous bracts ; the

long thread pedicels, nearly as long as scape ; the few

flowers in umbel, which as usual open successively and

therefore give unequal pedicels ; the very small calyx with

apiculate lobes ; the narrow corolla-tube. It has, as

Bonati says, a look of P. filijpes, Watt, but the plant is

1 P. Petitmengini, Bonati, in Bull. Soc. Bot., France, ser. 4, ix

(1909), 466.
" Species perennis, villosa. Folia longe petiolata, petiolis 6-8 cm.

longis, lanatis ; limbo integro, vel obscure lobato, basi cordato, ovato-

oblongo, obtuso, 7-9 cm. longo, 4-7 cm. lato, menibranaceo ; nervis

inferne eminentibus, ciliatis dense pilis longis lanatis. Scapus foliis

multo brevior, 3-5 cm., erectus fistulosus. Bracteae 2-3 mm. lineatae,

obtusae vel acutae. Umbellae simplices, 3-5-florae. Pedicelli graciles,

inaequales, 10-25 mm. longi. Calyx infundibuliformis, baud accrescens,

3-5 mm. longus, superficialiter lobatus, lobis triangularibus, acutis.

Corolla calyce duplo longior, tubo cylindrico, 1 cm. longo ; limbo
concavo tubum aequante, 1*5-2 cm. diametiente, lobis 5 profundis,

usque ad tertium superiorem in 2 lobulos obtusos fissis. Capsula parva,

globosa, calyce inclusa.
" Yunnan : Se-tze-ou-dy, near Pincbwan. Coll. Jean Py, 3, iii, 1907

;

Ducloux, No. 5326. In Herb. Paris. Flowers, roses. Type in Herb.
Bonati, No. 554.

" Plant near P. filipes, Watt, from whicb it differs in its very large

leaves with the petioles shorter than the limb, by its few-flowered

umbels, the corolla with concave limb and bifid lobes. It has some
analogies with P. Vilmoriniana, Petitm., but is clearly distinguished by
its shorter scapes, by its leaves, its few-flowered inflorescence, and by its

much larger flowers."
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larger, the petioles are coarser, the corolla three times

larger, and there are other differences.

I take this to be a plant growing in an environment

such as would be furnished in a limestone grotto.

Again, in the plant which has been described as

P. VilTrwrinia/na, Petitm.1 (Plate XLVI)

we have another large-leaved form of P. obconica, Hance,

with relatively short inflorescences. It is characterised

by its densely hairy covering. It has stout scapes which

are much longer than the petioles, and the flowers have

short pedicels. The nervation of the leaves on the under

side is conspicuous, recalling the condition observed in

P. malvacea, Franch.. and its allies. Dry soil is given as

the habitat of one of the set of specimens I have seen.

I give these names and descriptions attached to forms

of P. obconica, Hance. without confidence that they really

mark definite microforms. Until more information comes,

they may be taken to represent, the one a less hairy the

other a more hairy state of the large-leaved short-scaped

series of forms within the type.

I pass now to consideration of that most interesting and

prospectively valuable microform which has been already

referred to as

1 P. Vilmoriniana, Petitm.. in BulL Herb. Boiss.. ser. 2. viij (1908),

365.
•• M Hirer pubescens. Folia petinlata, petiolum 3-7 cm. longiun,

limbo 8-11 cm. longa. 4-7 cm. lata, late oblongo vel subrotundo-ovata,

basi cordata, membranacea, lobulata, obscure dentata. Petiolus laminam
subaequans. ScapTis (2-3) 15-25 cm. altus. folia longe superans,

umbellam simplicem multifloram (21 fl.) gerens. Bracteae parvae
4-5 mm. longae, lanceolatae pedicellis multo breviores : calyx parvus

(3 mm.), campanulatus, dense hirsutus, breviter et acute 5 dentatus,

post anthesin leviter accreseens (5 mm.). Corollae parvae, roseae,

mm. longae, calycem duplo superantes ; limbus planus 5-6 mm.
diam., lobi obcordati. Capsula globosa, calyce inclusa.

"Yunnan: Pe-yen-t?in. Prefecture of Tali. Coll. Jean Py. 19, iv.

1906 : Ducloux. Xo. 45SS. In Herb. Paris. Flowers, violet. Drys
Y :man : Pa-la-ouan. Region of high Pinchwan. Coll. Jean Pv. 3.

v, 1911 : Ducloux, No. 6950." In HcrbT Paris.
li
Is distinguished from P. obconica, Hance, of which it has the aspect,

by its very large leaves strongly nerved and with the nerves very

apparent on the under surface, by its very small flowers (5-6 mm.
diam.) in a simple umbel very dense, with rigid pedicels which are

velvet-hairy, as well as the calyx which is scarcely accrescent.''"
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P. sinolisteri, Balf. fil.
1 (Plate XLVII)

This is the plant collected by Mr. George Forrest on dry-

rocky pastureland in the Yang-pi Valley, western slopes

of the Tali range, during his first exploration of Yunnan,

under the field number 4101, and assigned by him 2 to

P. Listeri, King. Upon his herbarium sheet Mr. Forrest

went further and named at first his plant P. obconica,

Hance, var. glabrescens, Franch. (see p. 312). In this

particular identification I believe that Mr. Forrest was
right for a portion of his specimens. That he did not

maintain Franchet's varietal name in his published account

of his Yunnan primulas was due in part, I think, to the

example of Pax (see p. 312), in part to the fact that he

associated specimens, collected under the field number

1815, "on moist moss-covered ledges of cliffs, open or shady

situations, in the side valleys on the eastern flank of the

1 P. sinolisteri, Balf. fil.

P. obconica, Hance, var. glabrescens, Franch., in Bull. Soc.

Bot. Fr., xxxiii (1886), 66. (?)

P. Listeri. King, var. glabrescens, Franch., in Bull. Soc. Bot.

Fr., xxxv (1888), 428. (?)

P. Listeri, Pax, in Engl. Pfianzenr., Primul. (1905), 21, ex

parte. (?)

P. Listeri, G. Forrest, in Notes Roy. Bot. Gard. Edin., iv

(1908), 216, ex parte.

Plants saxosa ad 2 dm. alta glaucescens puberula neque hirsuta nee

villosa. Rhizoina multicipitum lignosum vestigiis siecis foliorum

praeteritorum obtectum. Folia petiolata ad 10 cm. longa ; lamina

rotundato-orbicularis cordata 2-4 cm. diam. rarius major obtusa lobata

lobis acutis vel obtusis denticulatis margine obscure ciliata supra vix

puberula subtus pallidior glabra vel venis primariis minute puberulis
;

petiolus rigidus tenuis puberulus ad 6 cm. longus. Scapus foliis longior

vel ea subaequans strictus puberulus umbellam 2-8 - floram gerens
;

bracteae lineari-lanceolatae puberulae ad 8 mm. longae submem-
branaceae

;
pedicelli stricti divaricati puberuli bracteis longiores ad

1*4 cm. longi. Flores albi vel rosei. Calyx cupularis puberulus

submembranaceus 6-7 mm. longus lobis triangularis nonnunquam
denticulatis 3 mm. longis apice corneis. In flore longistylo : corollae

tubus 7-8 mm. longus vix annulatus, limbi discus 2-5 mm. longus,

lobi 7 mm. longi 1 cm. lati ; stamina 3 mm. a basi tubi corollini

inserta ; stylus exsertus ; stigma cuboidea rubrum. In flore brevistylo
;

corollae tubus 1 cm. longus annulo conspicuo infra stamina transverse

rugosus, lobi 6 mm. longi, antherarum apices fere exserti ; stylus calyce

vix brevior ; stigma rubrum.
Yunnan : Yang-pi Valley, western slopes of the Tali range. Lat.

26° 30', alt. 7-9000 ft. Coll. Forrest, No. 4101, v, 1906. Plant of

6-8 inches. Flowers white, eye greenish vellow. Fragrant.
2 G. Forrest in Notes Roy. Bot. Gard. Edin., iv (1908), 216.
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Tali range," which did not quite fit in with the varietal

description. However this may have been, Forrest's No.

4101 is, in my belief, the P. Listeri, King, var. glabrescens,

of Franchet's description (see p. 310); Forrest's No. 1815

is a less xeromorphous form probably in consonance with

habitat.

To have retained Franchet's varietal name of glabrescens

for the plant here called P. sinolisteri, Balf. fil., would have

been following recognised rules, but there is a P. glabrescens,

Nylander, now sunk in P. stricta, Hornem., and a P.

glabrescens, Arv.-Touvet, said to be a hybrid (elatiorx

officinalis), and possibly the same as P. media, Petermann.

according to Pax. The name selected indicates the

Chinese distribution of the plant and the affinity with

P. Listeri, King.

P. sinolisteri, Balf. fil., is an easily distinguished form

in the series obconico-Listeri. The woody rhizome is well-

developed (see the top left-hand figure in Plate XLVII).

The leaves have wiry petioles with a firm vagina and are

usually longer than the lamina, which is rounded orbicular

with cordate base and sharply marked marginal lobing,

the lobes denticulate. In this lobing the leaves show the

form so conspicuous in P. Listeri, King. The lamina, too,

has a firmer consistence than in many other forms,

Distinguishing the form at once from all others is the

character which gave origin to Franchet's varietal name
of glabrescens—the absence of long articulate hairs. The

petioles, scapes, bracts, pedicels, and calyx are more or less

puberulous ; the upper surface of the leaf maj' also be

slightly puberulous, but the hirsute or villous covering so

evident in all the obconicas is absent here. Indeed the

plant at sight seems to be glabrous. The scapes are not

long, though they exceed in length the foliage. The strict

pedicels diverge and the calyx lobes are conspicuoushT

triangular often with denticulations. The difference in

length of the corolla-tube in the long-styled and short-

styled flowers is very marked, and the former have, as is

so common in the type, a better developed annulus and a

narrower throat than the latter. The style is exserted in

the long-styled flower.

This plant is one of the most pleasing of the introductions
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which we owe to Forrest. Of the obconica type, it wants

the irritant property of P. obconica, Hance. In cultivation

it forms neat dense tufts of dark green leaves, from amongst

which the well-balanced scapes ascend, bearing commonly

two tiers of flowers which are typically snow-white. It is

not quite hardy about Edinburgh, but I believe it thrives

out-of-doors in South England. In greenhouse work it

should better P. obconica, Hance, and rival perhaps

P. sinensis, Sabine, and P. malacoides, Franch. Grown
planted out in a frame it flowers throughout the whole

year. In my belief it is a coming horticultural plant. It

shows some variation in tint of flower ; these are sometimes

a pale violet.

A comparison of Plates XXI (P. obconica, Hance), XXVI
(P. Listeri, King), XLVII (P. sinolisteri, Balf. fil.), ought,

I think, to satisfy anyone of the justness of the claim of

P. sinolisteri, Balf. fil., to its distinctive name as a

microform intermediate to the other two plants which have

been given specific rank. It is, however, only a phase of

physiognomic development in relation to environment, and,

as I am about to show, grades on the one side into less

xeromorphous, on the other into more xeromorphous forms.

Of the former, I show in Plate XLVIII an example.

This is Forrest's No. 1815, referred to above. The im-

pression given one is of a plant of a moister and shadier

habitat such as the record asserts. The rhizome is less

rigid and developed, the leaves are larger and more

membranous, they have a more oval form, and the lobing

is but slightly indicated. The scapes are longer, more

erect, and the flowers larger, and some of them have very

long corolla-tubes. The calyx has not the prominent

triangular segmentation—the lobes are broader and more

rounded with a mucro. The whole plant is pubescent, and

whilst the older leaves are nearlyglabrous, as in P. sinolisteri.

Balf. fil., the younger ones are hirsute, and there is a

tendency to formation of some long hairs at the base of the

umbel and of the calyces.

As an illustration of passage to more xeromorphous

forms, I give on Plate XLIX a representation of a plant

collected about Tseku by Pere Monbeig (No. 178), without

definite statement of habitat. The aspect of the plant
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suggests that it comes from limestone, and indeed it may
be regarded as on the way to the form which I have

described as P. parva. Balf. fil. All the features that give

this impression do not come out in the picture—the glaucous

hue of the plant for one. The short petioled leaves are

here more rounded and cuneate. and long hairs are found

on petioles, veins of under surface of leaf, scape, bracts.

and pedicels, and there is a beard at base of the calyx.

The umbel is few-flowered 1
2-5 ). The pedicels are short

—

under a centimeter long. The calyx has short lobes, often

mere undulations at top of tube with some projecting

denticules.

In this plant we have the form diagnosed by Franchet

as P. Listeri. King. var. rotu/ndifolia, Franchet. On
Plates L and LI are shown two sheets of Franchet's

variety for comparison from the Paris Herbarium. I am
indebted to M. Lecomte, Director of the Botanical Depart-

ment, Jardin des Plantes, Paris, for the loan of the sheets,

which have been photographed. These sheets bear

specimens of Delavay's collecting under Xo. 307 and
No. 845—the specimen cited by Franchet as types of

his variety (see p. 313).

I give these illustrations because of some confusion that

has been introduced into the identifications, and of this I

must now say something.

Petitmengin wrote 1 about a species which he named
P. begoniiformis. Petitm.. and which he founded upon a

specimen in the Paris Herbarium having the same ticket as

that of the specimen named P. List* ri, King. var. (c) glab-

rescens, by Franchet. Of his species he says :
" Near P.

obconica, Hance, and P. Listeri, King," and only gives the

following differential, not determinate diagnosis :—A plant

of glabrous aspect covered by very short hairs of which the

cell membrane is reticulate, whilst in P. obconica, Hance.

the plant is velvety and the long hairs have no reticulations

on the wall; in P. Listeri, King, the hairs are elongated as

in P. obconica. Hance, and have the same constructions and
the same wall pattern as in P. begoniiformis, Petitm.

It further differs from P. obconica, Hance, and P. Listeri.

King, in having a rhizome, fragile, covered with the im-
1 Bull. Soc. Sc. de Nancy, ser. 3, viii (1907), 11.

TRANS. BOT. SOC. EDI>". VOL. XXVI. 2~i
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bricafce, coriaceous, reddish vaginae of fallen leaves ; leaves

rhomboidal, inciso-serrate, acute, cordate, with a long sheath-

ing vagina ; umbel few flowered (3-6), in P. Listeri, King,

it is 1-3 flowered, in P. obconica, Hance, 9-13 flowered;

pedicels more slender; flowers larger; corolla large, with

slender white tube and larger limb 2 cm. wide, l-l -5 cm.

long ; stamens inserted on a ring at the constriction of the

throat ; calyx-segments much shorter.

With regard to these characters it is an error to lay-

stress upon the sculpturing of the hairs as Petitmengin

does. All members of the obconico-Listeri series may have,

as Franchet pointed out, short hairs and long hairs, or the

former only. All hairs have the same structure, show the

striation to which Petitmengin refers. It is not a differen-

tial mark. Also the series have rhizomes with vaginate

leaves, and the vaginae remain coating the rhizome. The
ring he speaks of at the insertion of the stamens is not

a definite structure— the ring effect through corolline

constriction over the ovary is seen in all forms in the

series.

Through the courtesy of M. Bonati I have been able to

examine two specimens of P. begoniiformis, Petitm., one

from the Paris Herbarium, the other from Petitmengin's

Herbarium. Plate LII, A, B, shows these specimens, and

I quote here the labels attached to them.

A, the Paris specimen, reads :
" Primula obconica, Hance,

var. rotundifolia, Franchet." This has been scored out

and " begoniiformis, Petitm." substituted in Petitmengin's

writing. Then follows " Les gorges de Pee-cha-ho, pres de

Mo-so-yn, Lankong, Delavay, 27 mars 1887."

The ticket on specimen B reads :
" Primula begonii-

formis, Petitm., in rupibus ad fauces montis Pee-cha-ho

prope Lankong, 3 Mart. 1883. Delavay, No. 307. Det.

Petitmengin."

These specimens then tell us what Petitmengin meant by
his P. begoniiformis, but neither of them answers to his

description. They both of them have long hairs. With-

out further criticism they are the P. Listeri, King, var. (6)

rotundifolia, Franchet. Specimen B is, in fact, a portion

of the same collecting (Delavay 's No. 307, Lankong) as

the specimen shown in Plate L, one of Franchet's types,
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and specimen A was labelled, in the first instance in the

Paris Herbarium, with the name given by Franchet, and it

comes from the same locality as B. Yet in his description

of the species Petitmengin quotes neither of them, but

cites the specimen which is the type of Franchet's var.

(c) glabrescens. The plant so described by Franchet is. as I

have already pointed out (see p. 333), P. sinciisteri, Balf. til.

The specimen cited by Franchet as the type is Franchet's

var. (b) rotv/ndifclia. Neither of Petitmengin's specimens

of P. begoniiforniis, Petitm., is P. sinolisteri, Balf. fil., nor

do the types of Franchet's variety (b) rotundifolia belong

to P. sinolisteri, Balf. fil.

I suspect that the confusion introduced by Petitmengin

may be traceable to the fact that under No. 307 of Delavay

both Franchet's (6) rotundifolia and (c) glabrescens are

included. However this may be, the question I have to

settle for myself here is what nomenclature is to be

adopted. Had the name rotundifolia, been free, using it

would have simplified matters, but it is already taken for

Royle's beautiful Himalayan plant. The name P. bego<> ii-

formis, Petitm., might have been suppressed. I have

concluded to trust to Petitmengin's actual specimen deter-

minations rather than to his descriptive account and
reference to a mixed type, and have therefore retained his

name for the microform designated by Franchet (b) rotu ndi-

folia and shown in Plates XLIX, L, LI, LIT.

On Plate LIU is shown a representation of the fcype-

specimen of a species of primula described by R. Knuth
under the name P. BonafH. Knuth. 1 I am indebted to

31. Bonati for the opportunity of examining and figurine-

the species. I give here Knuth's description of his

species :

—

" Perennis, 10-12 cm. alta. Folia paucinumerosa. 4-8:

petioli lj-3 cm. longi, crassiusculi, pilis articulatis olandu-

ligeris±rubellis hirsuti ; lamina firma vel fere subcoriacea,

ambitu ovata vel ovalis basi±cordata. usque 5 cm. lono-a et

4 cm. lata, subtus ad nervos subhirsuta, marline vix

repando-lobulato. Scapi plures, umbellam unicam con-

gestam gerentes, folia li-2i-plo. superantes, usque 10 cm.

1 Primula Bonatii, R. Knuth. in Fedde, Repertorium Xovarum
Specieruni, vol. viii (1910), p. 398.
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longi, pilis±minutis glandulosis pubescentes. Bracteae

lanceolatae pubescentes, 5 mm. longae. Pedunculi 2-4,

brevissimi, bracteis, breviores. Calyx inflatus, infundibuli-

formis, pilis minutissimis glandulosis densis puberulus;

laciniae latae obtusae vel vix perspicue mucronulatae,

3-4 mm. latae et 1^-3 mm. longae. Corollae tubus calycem

2-4-plo superans, 2 mm. crassus, pallidus ; limbus violaceo-

coeruleus; lobi usque ad J-partem bilobulati lobulis

rotundatis.

"Yunnan, Lao-kouy-chan, near My-le. Coll. Paul Ngueou,

26th April 1908. Type in Herb. Bonati, No. 492.

" Nota.—Species affinis est P. obovatae et P. Listeri. Ab
hac specie differt pedicellis multo brevioribus et foliis

crassioribus, ab ilia forma foliorum."

Anyone who compares the figure in Plate LIII with

those in other plates included in this paper, showing

unnamed forms of P. obconica, Hance, should be able to

satisfy himself that the plant named by Knuth is no

species. An analysis of the description fails to bring out

any tangible character of differentiation of the specimen

from the ordinary forms of P. obconica, Hance. When
Knuth says " affinis est P. obovatae," I presume he means

the Chinese P. obovata (Hemsl.), Pax. The only other

plants that have borne the name are the European P.

obovata, Huter, a doubtful hybrid (ciliata x tyrolensis),

and P. floribunda, Wall., of which P. obovata, Wall., is a

synonym. But P. obovata (Hemsl.), Pax, belongs to the

section Carolinella of Primula. Not merely leaf-form but

flower and fruit characters as well as vestiture separate the

P. obovata (Hemsl.), Pax, from Knuth 's plant. Then when
Knuth says " affinis est P. Listeri," to what does he refer ?

To the P. Listeri in Franchet's sense, or to the restricted

P. Listeri of King? From the latter Knuth's plant

differs in every way, as comparison of figures attached

to this paper shows. To the former it belongs and to

the obconica section of it. Much shorter pedicels and

thicker leaves are insufficient diagnostic marks by which

to segregate a form in the obconico-Listeri alliance, and

the story of the articulate hairs as well as the other points

mentioned in the specific description would suit admirably

the quite typical form of P. obconica, Hance.
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Primula Bonatii, Knuth, as a name for a primula must

be suppressed.

A form of more character is that which has been

described as

P. barbicalyx, C. H. Wright. 1 (Plate LIV)

Here we have a plant from Mengtz in Southern Yunnan,

collected by Hancock, under field number 109, on lime-

stone crags at 8700 feet, and also by Henry (No. 10,512)

on cliffs at 7000 feet, which belongs to the very hairy

forms of the series. It is a dwarf with leaves smaller and
lobed a little more prominently than in the form figured in

Plate LY, but densely hirsute all over. The scapes are

quite short and the inflorescence is therefore buried in the

foliage, but the pedicels are long and somewhat filiform.

The calyx is distinct— apart from the density of the

barbation at its base—in the long and acute lobes at times

denticulate. It hardly approaches P. Listeri, King, as

Wright suggests. It is entirely an obconica form and
quite a distinct one.

From Szemao I have specimens (Plate LV) of a plant

which may be regarded as an enlarged P. barbicalyx,

C. H. Wright, and more nearly approaching the hispid

form of P. obconica, Hance. It was collected by Henry
(No. 11,999) in mountain forests at 4000 feet. The leaves

are larger and have longer petioles than P. barbicalyx,

C. H. Wright. The scape is longer and carries a truss of

shortly pedicellate large flowers. The calyx is particularly

noteworthy. It is somewhat membranous with large acute

lobes which always have a fringe of white hairs and are,

1 C. H. Wright in Kew Bulletin (1896), 24. The technical

description given by Wright is :

—

" Humilis, foliismembranaceis ovatis dentato-sinuatis ciliatis pilosis,

petiolo laminae aequilongo dense piloso, pedunculo brevi, floribus 2-5
umbellatine dispositis, pedicellis elongatis, calyce campanulato extus
(praesertim basi) pilis brunneo-purpureis vestito lobis 5 triangularibus,
corolla dilute lilacina longe tubulosa segmentis 5 bilobatis.

"Habitat.—China: Yunnan, Mengtse, limestone crags at 8700 feet,

W. Hancock, 109.

"Folia 1-1j poll, longa, f-1 poll, lata
;
petioli 1 poll, longi. Pedun-

culi 1 poll, longi vel breviores
;
pedicelli 6-9 lin. longi. Calyx 2 lin.

longus. Corollae tubus 5 lin. longus ; limbus 6-8 lin. diam.
" Resembling P. Listeri, King, but differing in having a smaller calvx

covered with long brownish-purple hairs and a large corolla."
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moreover, sometimes denticulate. It is far more deserving

of a name than some to which particular names have been

attached. It has special interest because it seems to me to

lead us to the plant which Franchet described as

P. oreodoxa, Franch. 1 (Plate LVI)

This is one of the Moupin plants collected by the Abbe
David and described and figured by Franchet.

It is true, as Franchet says, that the leaves resemble

those of P. cortusoides, Linn., but they do not speak to

affinity in the way the other characters do, and particularly

the calyx. These all seem to point to P. obconica, Hance.

The toothed sepaline lobes are distinctive—and, with other

characters, seem to separate this plant more than others

mentioned from the obconica type. But in P. barbicalyx,

C. H. Wright, we have an approach to the calycine lobing,

and I think I am right in placing this plant here as a

species of the obconico-Listeri alliance. I may add here

that the P. oreodoxa of gardens is not this plant. Siinder-

mann sent out a plant under the name which is often

met with, but is only P. saxatilis, Komarov. The true

P. oreodoxa, Franch., is not in cultivation.

With this I conclude the series of illustrations through

which I have endeavoured to show some of the forms

through which P. obconica, Hance, with its centre of dis-

tribution in Western China, and P. Listeri, King, with its

area of spread in the Eastern Himalayas, pass. The record

is by no means satisfactory, because I am unable to deal

with the plants in relation to habitats. Such as it is, it

1 Franchet in Nouvs. Arch, du Mus., Paris, ser. 2, x (1887), 55, t. 15,

f. B. Franchet's description and comments run :

—

" Rhizoma gracile, obliquum ; ex toto hirtella
;

petiolus alato-

membranaceus limbo usque duplo longior ; limbus pallidus tenuiter

papyraceus, fere membranaceus, utraque facie sparse pilosus e basi

leviter cordata elliptico-ovatus, apice rotundatus, profunde crenatus,

crenis argute denticulatis
;
pedunculi folia 2-3-plo superantes

;
pedi-

celli 3-7 inaequales, calice subduplo longiores, bracteolis lineari-lanceo-

latis ; calyx e basi cuneata poculiformis, tubo pallidiore, ad tertiam

partem lobatus, lobis ovatorotundatis denticulatis ; corolla rubro-
violascens, tubo cylindrico calycem subduplo excedente, in limbum
cupulatum expan so, lobis obcordatis ; stamina paulo supra medium tubi

inserta ; capsula globosa intra calycis tubum inclusa.
" Petioli 2-5 cent., limbo 2-5 cent., longo 2-3 cent, lato

;
pedunculi

6-15 cent. ;
pedicelli 1-2 cent. ; calyx circiter 7 mill. ; corolla 10-13

mill, longa, limbo 10-12 mill, diam."
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may suffice to suggest to workers in China. Burmah. and

East Himalaya a subject requiring investigation, and upon
which their observations may throw light.

Summary.

Primula obconica, Hance, has a wide distribution in

Eastern Asia, whence it spreads into Burmah and reaches

Bhutan.

It is a xeromorph in many of its forms.

In the Eastern Himalaya occurs P. Listeri, King—as yet

known only from a few localities.

It is mainly a sylvestral in most of its forms.

The type form of P. obconica. Hance, is a plant with

stalked ovate rotundate entire leaves with scapes longer than

the leaves, and bearing single umbels of several flowers.

The type form of P. Listeri, King, is a plant with

stalked ivy-shaped leaves with scapes shorter than the

leaves, and bearing few-rlowered single umbels.

Both vary—the former most. The variations appear in

all organs of the plants, and link the two types together,

perhaps not completely.

Information is as yet insufficient for the correlation of

the variations with definite condition. Some of them,

however, are so distinct as to deserve definite names as

microforms in a widespread aggregate.

The aggregate, which may be called for the time the

section Obconico-Listeri of Primula, includes :

—

P. ambita, Balf. fil. : an obconica which is glabrous and

has a large involucre and nearly sessile flowers.

P. austrolisteri, Balf. til. : a Listeri which has long

petiolate leaves and thread-like pedicels to the

larger flowers.

P. BARBICALYX. C. H. Wright : an obconica with hirsute

covering, short scapes, and a calyx bearded at the

base, its lobes long and often denticulate.

P. begoxiiformis. Petit m. : an obconica with small

leaves, often lobed, and always more or less hairy.

P. Listeri. King, var. rot v. ad ifolia, Franchet.

P. Listeri, King, var. glabrescens, Franchet (ex

specim.).
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P. obconica, Hance, var. rotundifolia, Franchet.

P. obconica, Hance, var. glabrescens, Franchet

(ex specim.).

P. Bonatii, Knuth: a nondescript = P. obconica, Hance.

P. filipes, Watt : a dwarf obconica with delicate petioles,

and scapes shorter than leaves.

P. Listeri, King.

P. obconica, Hance.

P. obconica, Hance, var. hispida, Franch.

P. poculiformis, Hook. f.

P. oreodoxa, Franch. : an obconica, hairy, and with

narrow oblong lobed leaves, and a calyx showing

remarkable denticulate lobes.

P. parva, Balf. fil. : a rupestral dwarf glaucous obconica

with stout petioles and scapes shorter than leaves.

P. Petitmengini, Bonati : a large-leaved obconica, not

markedly hirsute, with scapes shorter than leaves,

and long pedicels thread-like. Doubtfully distinct

from P. Vilmoriniana, Petitm.

P. poculiformis, Hook, f . = P. obconica, Hance.

P. sinolisteri. Balf. fil. : a glabrescent obconica with

acute lobed small leaves, and scapes longer than

leaves.

P. Listeri, G. Forrest (ex parte).

P. Listeri, King, var. glabrescens, Franch. (ex

descr.).

P. Listeri, Pax (ex parte).

P. obconica, Hance, var. glabrescens, Franch.

(ex descr.).

P. Vilmoriniana, Petitm. : a hirsute large-leaved ob-

conica with stout scapes shorter than leaves, and

short pedicels.

Postscript.

Since the preceding story was to]d to the members of

the Botanical Society, the Primula Conference of the

Royal Horticultural Society has been held, to which I

contributed an account of Asiatic Primulas, not Himalayan.

Speaking of the obconico-Listeri series, I included in it

P. Cavcdieri, Petitm., as one of the growth forms. Some

better material than that which I had been able to examine
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has recently passed through my hands, and I have come
to the opinion, after examination of it. that the species

ought not to be included in this section, and no mention of

it is therefore to be found in what precedes.

In concluding my comments upon obconico-Lish ri at

the Conference, I said x
:

—

" I have placed on view a series of photographs of forms

illustrating the variations rapidly sketched, and I offer

the problem involved in this complex section to students

of variation.

"This variability in nature of the obconica type is from

the outlook of Botany a problem of some interest, because

in the thirty years during which the Ichang plant has

been in cultivation there has not been the varietal pro-

gression one would expect, even after allowing for the

handicap of its evil repute as an irritant : whilst P. sinensis,

Lindl., a plant also of the limestone rocks at Ichang, of

which in nature we have no record of variation—no wild

forms spread over an area outside its limited home on the

Yangtze—is in cultivation profuse, as we all know, in the

wonderful outshoots of vegetative and flower character it

makes. That there is a difference of constitution between

the plants growing side by side in native habitat must
have been recognised long ago by the Chinese, who have

made much of P. sinensis, Lindl.. but not of P. obconica.

Hance, and our experience in Europe confirms Chinese

empiricism. What we have to find out now is wherein is

the essential difference in the species. It is opportune

to present for investigation a case like this of two co-

habiting species, attractive as they grow in nature, of

cultural value, not distant in consanguinity, which outwardly

present equally valid characters of adaptation, yet the one

variable and consequently spreading in nature over a wide

area, but resistant in cultivation ; the other so little variable

in nature as to have a restricted boundary of distribution,

and yet in cultivation the parent of innumerable varieties

which are amongst the glories of horticultural skill. It is

no simple problem, the factors involved are many, but the

starting-point is admirably clear and definite in the two
wild plants growing together on the same range of rocks.'"

1 See Report of Primula Conference, 1913. p. 143.
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This has brought to me a criticism from Mr. E. H. Wilson,

the renowned traveller and collector. He says :
" Your

information as to the habitat of Primula obconica is

scarcely accurate. As far as my knowledge goes, this plant

is always found in moist grassy places. It is abundant

around Ichang by the wayside. Unlike Primula sinensis

it never occurs on the face of cliffs or in dry rocky places."

This is a valuable comment. It tells that what we have

considered the type form of P. obconica, Hance, is not a

chasmophyte, and at Ichang whence it and P. sinensis,

LindL, are found, the habitats of the two species are not

alike. This does not detract from the interest to the

problem I have formulated—increases it rather, because

we learn from the notes of collectors, and no less from the

physiognomy of the specimens preserved, that P. obconica,

Hance, may become a chasmophyte

—

P. parva, Balf. fil.,

for instance, from clefts of rocks on high peaks, carries

the impress of its rupestral environment. I gather that

P. sinensis, LindL, is chasmophilous and restrictedly so,

whilst P. obconica, Hance, has the capacity of chasmophily,

although at Ichang it does not exercise its powers in this

way. Why ? Is it a question of altitude or of nature

of rock ?

LIST OF PLATES.
Plate.

XXI. Primula obconica, Hance. Hupeh : about Ichang, 1879.

Coll. Watters. Xo. 21,000 of Herb. Hance in Herb.
Brit. Mus.

XXII. Primula obconica, Hance. W. China : S. Wushan. Coll.

E. H. Wilson. No. 121. 6, 1901. In Herb. Edin.

XXIII. Primula obconica, Hance. Sutcbuan : banks of the Blue
River at Che-pa-to. Coll. Delavay. No. 317 bis. 18,

iv, 1882. Flowers rose. In Herb. Paris.

XXIV. Primula obconica, Hance. Grown in the Royal Botanic
Garden, Edinburgh. 26, vi, 1907. In Herb." Edin.

XXV. Primula obconica, Hance. Grown in the Royal Botanic

Garden, Edinburgh. 26, vi, 1907. In Herb. Edin.

XXVI. Primula Listeri, King. Nepal : S.W. slopes of Tongloo
9000 ft. Coll. Lister. 7, v, 1877. Flowers purple with
dark centre. In Herb. Calcutt.

XXVII. Primula Listeri, King. Sikkim : on the outer spur of

Sandakphu, 10,000 ft. Coll. Watt. No. 5307. 17, v,

1881. In Herb. Edin.

XXVIII. Primula Listeri, King. Chumbi : Soo-li-la. King's

collector. No. 599. 28, v, 1884. Corolla light red.

In Herb. Calcutt.

XXIX. Primula austrolisteri, Balf. fil. Manipur : Ching-sow, 8000
ft. Coll. Watt. No. 6561. 18, iv, 1882. In Herb. Edin.
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Coll. Henry. No.

Rocks on bank of Blue
317. 7, iii.

Py-kv-tchouan, near
551. iv, 1910. In

Che-pa-to upon the

Coll. Ducloux. No.

Plate.

XXX. Primula austrolisteri, Balf. fil. Assam : Konoma, on Naga
Hills, 7-8000 ft. Coll. Watt. No. 11,746. v, 1895.

In Herb. Edin.

XXXI. Primula filipes, Watt. Bhutan : Chuka. Rocks, 6500 ft.

Coll. Griffith. No. 3521. In Herb. Kew.
XXXII. Primula obconica, Hance. Burmah : Shan States, 6000 ft.

Coll. Phillimore. iii, 1910. Flowers white to lilac. In
Herb. Calcutt.

XXXIII. Primula parva, Balf. fil. Yunnan. High peaks, in clefts

of the rocks. Coll. Maire. No. 924. In Herb.
Edin.

XXXIV. Primula obconica, Hance. Hupeh
1312. In Herb. Edin.

XXXV. Primula obconica, Hance. Hupeh.
River at Tchang. Coll. Delavay. No.
1882. Flowers rose. In Herb. Paris.

XXXVI. Primula obconica, Hance. Yunnan : Moupin. On rocks.

Coll. David, ii, 1869. Flowers yellowish white. In
Herb. Paris.

XXXVII. Primula obconica, Hance. Yunnan : Mengtz. Coll. Han-
cock. No. 114. xii, 1893. Shady limestone precipices

at 6600 ft. Verv rare. Flowers pale lilac. In Herb.
Kew.

XXXVIII. Primula obconica, Hance. Yunnan :

Pinchwan. Coll. Jean Py. No.

Herb. Bonati.

XXXIX. Primula obconica, Hance. Szechwan
Blue River, near Ho-kiang-hien.
564. 21, ii, 1901. In Herb. Bonati.

XL. Primula obconica, Hance. Yunnan: Yao-tcheou. Coll.

Jean Py in Coll. Ducloux. No. 1624. iii, 1910. In
Herb. Bonati.

XLI. Primula obconica, Hance. Yunnan : Tchan-fong-chan, Pre-

fecture of Tchao-tong. Coll. Ducloux. No. 563. iv,

1901. In Herb. Bonati.

XLII. Primula ambita, Ba.U. fil. Yunnan: Pinchwan. Coll. Jean
Py. In Herb. Paris.

XLIII. Primula obconica, Hance. Western China. Coll. Wilson.
No. 4055. v, 1904. Flowers mauve. In Herb. Kew.

XLIV. Primula obconica, Hance. Western China. Coll. Wilson.
No. 4055. v, 1904. Flowers mauve. Ravines. In
Herb. Brit. Mus.

XLV. Primula Petitmengini, Bonati. Yunnan : Se-tze-ou-dy, near
Pinchwan. Coll. Jean Py. 3, iii, 1907 ; Ducloux. No.
5326. Flowers rose. In Herb. Paris.

XLVI. Primula Vilmoriniana, Petitm. Yunnan : Pa-la-ouan, near
Pinchwan. Coll. Jean Py ; Ducloux, No. 6959. iii,

1911. In Herb. Paris.

XLVII. Primula sinolisteri, Balf. til. Yunnan. Dry rocky pasture-

land in the Yang-pi Valley, western slopes of the Tali

Range. Coll. G. Forrest. No. 4101. v, 1906. In
Herb. Edin.

XLVIII. Primula obconica, Hance. Yunnan. On moist moss-
covered ledges of cliffs, open or shady situations, in side

valleys, on the eastern flank of the Tali Range. Coll. G
Forrest. No. 1815. iv, v, 1906. In Herb. Edin.

XLIX. Primula begoniiformis, Petitm. Yunnan. Coll. Mombeig,
1907. No. 178. In Herb. Edin.
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Plate. •

L. Primula begoniiformis, Petitni. Yunnan : Lankong, gorge of

Pee-cha-ho at Mo-so-yun. Coll. Delavay. No. 307. 3, iii,

1883. In Herb. Paris.

LI. Primula begoniiformis, Petitni. Yunnan : Lankong, Lan-kien-

ho, near Mo-so-yun. Shady limestone rocks at 7400 ft.

Coll. Delavay. No. 845. 26, iv, 1884. Flowers rose. In

Herb. Paris.

LIIa. Primula begoniiformis, Petitni. Yunnan : Lankong, Pee-cha-

bo, near Mo-so-yun. Coll. Delavay. 27, iii, 1885. Flowers

violet red. In Herb. Paris.

LIIb. Primula begoniiformis, Petitni. Yunnan : Lankong, Pee-cha-

ho. On rocks in the gorges of mountains. Coll. Delavay.

No. 307. In Herb. Petitmengin.

LIII. Primula Bonatii, Knuth. Yunnan : Lao-kouy-chan, near My-
le. Coll. Ngueou. Ducloux. No. 885. 26, iv, 1908. In

Herb. Edin.

LIV. Primula barbicalyx, C. H. Wright. Yunnan : Mengtz, N. Moun-
tains, 7000 ft. On cliffs. Coll. Henry. No. 10,512. Flowers

pinkish. In Herb. Edin.

LV. Primula barbicalyx, C. H. Wright. Yunnan : Szemao. Moun-
tain forests, 4000 ft. Coll. Henry. No. 11,999. Flowers

pale purple. In Herb. Edin.

LVI. Primula oreodoxa, Franch. Yunnan : Moupin. Cold mountains.

Coll. David, April 1869. Flowers red. In Herb. Paris.

The photographs for Plates XXI and XLIV were procured for me
by Dr. Rendle, Keeper of the Botany Department, British Museum.

All the other photographs were taken by Mr. Robert Moyes Adam,
Assistant in the studio of the Royal Botanic Garden, Edinburgh.

{Issued separately Nov. 30, 1914.)
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Primula obconica, Hance. In Herb. Paris.
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Primula Listeri, King. In Herb. Calcutt.
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Primula austral isteri, Balf. til. In Herb. Edin.

Professor Bayley Balfour.
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Primula austrolisteri, Balf. fil. In Herb. Edin.

Professor Bavley Balfour.
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Primula JUipes, Watt. Type in Herb. Kew.
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Primula obeoniea, Hance. Burmese plant. In Herb. Calcutt.

Professor Bayley Balfour.
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Primula parva, Bait', til. In Herb. Edin.
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Primula obooniea, Hance. Forma. In Herb. Paris.
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Primula obconica, Hance. Forma. In Herb. Kew.
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Primula obconica, Hance. Forma. In Herb. Bonati.

Professor Bayley Balfour.
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Primula obconica, Hance. Forma. In Herb. Bonati.

Professor Bayley Balfour.
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Primula obconica, Hancc. Forma. In Herb. Bonati.
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Primula obconica, Hanee. Forma. In Herb. Kew.

Professor Bayley Balfour.
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The Flora of the Culbin Sands. By Donald Patton,

M.A., B.Sc.. and E. J. A. Stewart, M.A., B.Sc.

(Six maps, two figures, and Plate LVII.)

(Read 9th April 191,.

The Culbin Sands, the flora of which is described in the

following paper, lie on the extreme west of the seaboard

of Elginshire. They occupy the greater part of the pro-

montory between the Moray Firth and the western shore

of Findhorn Bay, and they stretch for upwards of six

miles along the coast and have a maximum breadth of

three miles. To the south lie the fertile reaches of the

River Findhorn and the Muckle Water, while on the west

the Culbin Sands, here known as the Maviston Sandhills,

which enter some short distance into Nairnshire, are suc-

ceeded by flat heath and marsh.

History.

It appears that at least a part of the area now included

in the " Sands " was formerly within the great fertile plain

which occupies the " province " of Moray between the hills

to the south and the sea to the north. The estate of

Culbin was, indeed, so productive that it was known as

the " Granary or Garden of Moray." The farm-lands just

beyond the belt of woodland which bounds the sands on

the landward side yield crops of wheat which are among
the heaviest per acre in the British Isles. Local tradition

ascribes a sudden origin for the modern condition of the

Culbins. The story 1 is that in 1694 Culbin estate was
overwhelmed by immense masses of sand, driven by a

strong west wind from the shores of the Moray Firth.

Such was the fury of the storm that in a few days from

its commencement every vestige of houses and fields was
obliterated. The ruined proprietor successfully petitioned

the Scots Parliament for relief of land-tax. Further, an

Act was passed prohibiting for all time under severe

penalties the pulling of bent, juniper, or broom, to which

cause the sand-drift was expressly attributed. Other
1 Bain, The River Findhorn, pp. 226-228.

TRAXS. BOT. SOC. EELS. VOL. XXVI. 25
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modern authorities hold that this calamity was but a

culmination of many attacks by the sand, and that it is

absurd to believe that all the ground now covered was

formerly cultivated. Accounts are certainly extant of

previous sand-storms and floods, and the area must have

invited invasion from seaward by reason of its low eleva-

tion. One map shows a line, well towards the landward

side of the dunes, which represents a former line of coast.

The gravel beds found far in among the sandhills are

supposed to be former sea-beaches. The River Findhorn,

too, is stated to have flowed westward through what is

now a region of dunes, until it was choked by sand-storms

and forced into its present course through Findhorn Bay

on the east.1

Climate.

The climate of the Culbin area, like that of the rest of

the seaboard of Elginshire and that also of Nairnshire, is

distinguished by its low rainfall. The district is said to

have forty days " fair weather " more than any other in

Scotland. A medical report on the county of Nairn, which

touches the area under consideration on the west, says that

" the average rainfall is a fraction over twenty inches

annually. This is owing to its geographical position, being

bounded by hills to the north, south, and west. The

average maximum temperature is 52*55, and the minimum
3917. . . . During March, April, and May north and east

winds are in some seasons troublesome, while the rest of

the year south and south-west winds prevail. With few

exceptions the winters are not severe; very little snow

falls, and frost does not hold long sway, while mist and

fog are seldom seen." Of Moray, Sir Robert Gordon of

Straloch, in the seventeenth century, says :
" In salubrity

of climate Moray is not inferior to any, and in richness

and fertility of soil it much exceeds any of our Northern

provinces. The air is so temperate that when all around

is bound up in the rigour of winter, there are neither

lasting snows nor such frosts as damage fruit or trees."

1 The historical problem is discussed throughout the contributions

of Bain, The River Findhorn ; Murdoch, Notes on a Visit to the

Culbin Sands, Morayshire ; and Ewing, Tbe Flora of the Culbin Sands.
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The great storm on the Culbins came with a west wind,

and winds from the same direction are said, as above

noted, to be still the prevailing. 1 The arrangements of

the blown sand and the changes in its position certainly

suggest that this is the case.

Geology.

The Culbin Sands, according to Craig, rest upon the 25-

foot beach which extends from Inverness to the mouth of

Findhorn and which is here especially broad, the 100-foot

terrace at Kintessock being about 2\ miles from the

present coast. 2

The sand is finely pulverised and free from shells, pebbles,

or organic remains. 3 The particles are mostly about j-J^

inch in diameter, according to Mackie,4 and show a very

high degree of rounding. This is due to the fact that

the sands owe their form largely to the action of wind. 5

The sand shows a preponderance of kaolinised felspars,

about 73 per cent. 6 Mackie gives the results of an exami-

nation of a specimen of Culbin sand with mineralogical

constituents and degrees of rounding. 7 Another examina-

tion shows the " inordinate disproportion of the quartz to

the felspar and other constituents." Out of 100 particles,

78 were quartz, 18 felspar, 1 composite fragment of quartz

and felspar, 1 flake of mica, 1 fragment of garnet,! either

a particle of magnetite or a chip of hornblende, tourmaline,

zircon, or sphene.8 With regard to the source of the sand,

Mackie compares the felspars with those of the Ardclach

and Kinsteary granites,9 and also compares the size of the

sand-grains with those of the rivers Findhorn and Nairn,

" from which we have reason to believe they have in large

1 "260 days in the year at Forres "—Craig, The Culbin Sandhills,

p. 528.
2 Craig, The Culbin Sandhills, p. 526.
3 Ibid., p. 527.
4 Mackie, On the Laws that Govern the Rounding of Particles of

Sand, p. 311.
5 Ibid., p. 300.
6 Mackie, The Felspars Present in Sedimentary Rocks as Indicators

of the Conditions of Contemporaneous Climate, p. 459.
7 Mackie, On the Laws that Govern the Rounding of Particles of

Sand, p. 307.
8 Mackie, The Sands and Sandstones of Eastern Moray, p. 148.
9 Ibid., p. 150.
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part been derived." 1 Craig, Murdoch, Ewing, and others

support the view that there is a sort of circular movement

of the sand, it being blown into the estuary of the Find-

horn, carried out to sea, washed by currents on to the

north and west shores of the Culbins, blown by the wind

again on to the dunes, and so de novo.2

In such parts rich in vegetation as the dune-marshes,

much soil has been formed by the decay of that vegetation.

It is more or less blended with sand, previously there or

since blown on the surface.

In certain places the old black soil, some of which was

cultivated in the seventeenth century, appears. Sir Thomas

Dick-Lauder obtained forty-six plants of four species of

" field-weeds " grown from two saucerfuls of it.
3

Physiography and Distribution of Vegetation.

(See Maps I and II.)

Until 1876 the north-eastern portion of the promontory,

Binsness, was a bare, exposed hill showing little but sand.

Since that date a dense wood, consisting mainly of Pinus

sylvestris, Linn., has been established there. Planted forest

of pine bounds the whole southern or landward margin of

the Culbin Sands. Narrow towards Findhorn Bay, this

wood becomes broader towards the west, and on that side

extends more nearly to the shore of the Moray Firth.

Between the pines of Binsness Wood and those of the

southern belt, dunes of comparatively low elevation, mostly

fixed and bearing a considerable vegetation, reach to within

a few yards of the Bay. Loose or partly bound sand

occurs among them and about their eastern bases, while

from them sand is blown to the flats adjoining the shore-

line and into the estuary of the River Findhorn. On these

flats are to be found representatives of the sand floras as

well as many of the plants of the littoral marsh. On the

west side of these dunes is a space of low elevation on

which the ground vegetation is on the whole close. A
birch wood which extends from the Binsness pine wood

1 Mackie, The Sands and Sandstones of Eastern Moray, pp. 167-168.
2 Craig, The Culbin Sandhills, pp. 530-531. Murdoch, Notes on a

Visit to the Culbin Sands, Morayshire, pp. 410-411.
3 Murdoch, pp. 411-412.
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almost to the southern margin of the sands, occupies the

western part of this flat area.

To the west and north are the Culbin Sandhills proper.

They extend to the northern shore on the Moray Firth

and include the barren, shifting dunes (some of which are

120 feet high), and ridges, table-lands, hollows, and flats

Mev«.y

»*fFS.

D. P. et E. S. del.

Map I.

Map showing situation and principal features of Culbin Sands.

in various progressive and retrogressive stages of fixation

by vegetation. Some of the low-lying spaces among these

sandhills are covered with gravel ; others have a layer of

sand over peaty soil, which last appears in well-defined

stratification in certain escarpments of the dunes. These

"Culbin Sandhills" also enclose the dune-marshes, which,

true lochs in the wet seasons, dry up more or less com-

pletely during the late summer and the autumn. These

so-called " lochs " maintain around their margins and in

their beds, when free from the water-covering, a peculiarly
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rich and varied flora, even in the very heart of the bare

sand-desert.

To the west of this region of the Culbin Sandhills proper,

described in the above paragraph, is one in which the high

dune formation is mostly confined to the Maviston Sandhills

on the landward margin.

~5 £ ^-

///'/r//'
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Map II.

Map showing distribution of vegetation in eastern portion of Culbin Sands-
" Culbin Sandhills " proper and " Findhorn Bay Margin."

Classification of the Area.

In accordance with the foregoing description of the

varied nature of the area of the Culbin Sands, the variation

of sandy covering, of dune elevation, of subsoil, of water

content, of exposure and other factors, and the correspond-

ing variation in vegetation characteristic of these several

regions, the flora of the Culbins may be classified and

discussed under the following topographical districts and

plant associations :

—
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A. Findhorn Bay Margin

—

1. Salt-Marshes.

2. Fixed Dunes, adjoining on the west the Salt-

Marshes, and in several places passing into and

combining with them.

i". i Sandy Flats.

Sandy Rid^. -

B. Culbin Sandhills proper

—

1. Shifting Dunes.

2. Fixed Dunes.

3. Dune-Marshes.

C. Maviston Sandhills

—

1. Fixed Dunes.

2. Shifting Dunes.

A. Findhorn Bat Margin.

The road which gives most convenient access to the

Culbins enters at the south-west corner of Findhorn Bay
and continues in a northerly and north-easterly direction

through the sand, along the flat which is bounded on the

east by Findhorn Bay. on the west by a ridge of fixed

dune and the north end of the birch wood, until it leaves

the sands again at Binsness Wood. The flora of these flats

and the ridges which are properly included in the same

division, owes its striking combination of salt-marsh and

fixed-dune characters to the fact that, while the region

lies to leeward of the shifting dunes and, in one sen-

landward of the seashore from the direction of which the

prevailing westerly winds carry the sand, it at the same

time is close beside the tidal waters of Findhorn Bay.

Thus, on one side are found purely sand-dune associations,

where the substratum of sand is blown in from the shifting

dunes ; on the other are salt-marsh plants where the muddy
soil is washed by the estuarine water. Further, although

one may conceive a sort of normal boundary where these

two influences meet, instability and a mixed character are

given to the associations by the blowing of sand in excep-

tionally high winds on to the salt-marsh, in places resulting

in the growth of sand-plants above buried marsh-plants.

and by the flooding of the sandy areas in high tides with

resultant changes in the soil and the vegetation.
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1. Salt-Marshes. (See Map III.)

Throughout the coast-line of the Culbin Sands, extending

for upwards of six miles, littoral marsh only exists in any

StaX't ct
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Map III.

Map showing distribution of vegetation in " Findhorn Bay
Margin " area—Northern Section.

noteworthy degree along this small stretch by Findhorn

Bay. On the north shore, by the Moray Firth, the tide

reaches right up to the base of the high coastal dunes.

This accounts for the scarcity of plants of any kind along

that sea margin, and it is only by the Bay of Findhorn

that the Culbin Sands area presents an association of
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plants resembling a seaside flora. The vegetation here,

however, is not fully typical of a seashore. For, although

the low-lying land along the margin of the Bay has every

appearance of being swept by the higher tides during the

stormy months of the year, the waters of the Bay are

estuarine, and the comparatively low salinity renders the

flora characteristic of a brackish-water area rather than of

the seaside proper. The plants are not those characteristic

purely of sea-coast, but those found both on sea-coast and

beside brackish water. Such plants as are frequent along

the seaboard of Ayrshire or Fifeshire, as Galystegia

Soldanella, Br.; Eryngiu/m maritimum, Linn.; Thalic-

trurn minus, Linn.: Astragalus danicus, Hehz., were not

found by the Culbin Sands.

The dominant plants of this salt-marsh association are

Statice maritirna. Mill.; Plantago Ooronopus, Linn.;

Littorella uniflora, Aschers (lacustris, Linn.): Glaux

maritirna, Linn. ; Gochlearia officinalis, Linn.: Triglochin

maritimum, Linn.; Aster Trypoliwm, Linn.: Juncus

squarrosus, Linn.; Carex Gtoodenowii, Gay. 1

A specially noticeable feature in this area is the domi-

nance of the Statice maritirna. It increases in abundance

nearer the water, and here also its foliage is particularly

red. This plant shows most distinctively among the

littoral species the cushion growth which is characteristic

of so man}' of the dune plants.

2. Fixed Dunes.

(a) Sandy Flats. (See Map III.)

Westward of the salt-marsh the surface continues at

about the same level ; but the soil is more or less deeply

composed of sand. On the dry flats here the mat-like or

cushion growths are better exhibited than in any other

association of the Culbins. On certain parts of the fairly

firm sand Calluna vulgaris. Hull., is dominant, and its

habit is this mat-like growth, in dense compact circles

sometimes more than a yard in diameter, more often from

12 to 18 inches. Between these mats are bare spaces of

1 In this and other lists of plants throughout the paper, the species

are given in rough order of frequency of occurrence.
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sand. Similar mats are found in the same part of the flats,

formed of Calluna vulgaris, var. pubescens, Hull., which

has a hoary appearance, due to the covering of the stem

and leaves with close, short, whitish hairs. It is to be

expected that such a condition, with its help in reducing

transpiration, should be found in a plant growing on open

sand, exposed to sun, wind, and defective water supply, so

corresponding with the fleshy condition in the neighbour-

ing littoral plants, which defends them against the same

danger arising in a different environment. This hairy ling

grows elsewhere on the fixed dunes of the Culbins ; nor is

it peculiar to the sands, for it is to be found on the heaths

of the hills inland, near Pluscarden, and in the forest of

Altyre.

The cushion condition which is so well shown in these

Callunas, both the common one and the hairy variety, is,

still more than hairiness, a striking feature of the flora

generally on the fixed dunes. The long, single main stem

branches profusely at the surface of the sand, the branches

spreading horizontally.

On the same flats as the Callunas, but at other parts,

are somewhat similar circles of Rumex Acetosa, Linn.

" Pads " of Juncus squarrosus are found in most parts of

the flats.

Mosses are prominent in the vegetation of the Culbin

Sands, frequently being first to colonise the settling sand.

They have much effect in binding the sand, as is found

when an attempt is made to remove a specimen from the

firmly matted mixture of moss and sand under the surface.

Mosses are in some places the only vegetation on the sand
;

but also, where there is a close covering of angiosperm

plants, mosses are commonly to be found underneath the

taller herbage, spreading densely over the surface of the

soil. Lichens play a similar but less extensive part and

show a lesser number of species.

In the neighbourhood of the Callunas, Bryum, sp., takes

a leading part in initiating the sand-binding. The lichen,

Peltigera canina, Hoffin., dominates much of the sand

alone, and Cladonia rangiferina, Nyl. ; and Cladonia

pyxidata, Fr., also cover much space.

Burnside flora.— Three small burns cross the flats,
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running into Findhorn Bay. Each has a distinctive char-

acter in the flora of its banks.

The most southerly contains much iron hydroxide. The
plants by it are low-growing. The habitat partakes some-

what of the characters of both fixed dune and salt-marsh,

which are both seen pure near by. The sandy substratum

is apparently exposed to periodic floods. Carex arenaria,

Linn., mingles with the fleshy-red Statice maritima
;

Glaux maritima; Plantago Coronopus; and Littorella

unirlora. Centaurium vulgare, Rafn., in which the tufted

or cushion growth is strikingly carried out in the branches

of the inflorescence, is conspicuous. Sagina nodosa, Fenzl.,

is also abundant, and Sagina procumbens, Linn., is frequent.

Radiola linoides, Roth., is locally dominant, branching

abundantly just at the surface of the soil.

In one small area, farther down the burn, come together

TriglocJtin maritimum; Euphrasia officinalis, Linn.;

Fi.lago germanica, Linn.; Erica Tetralix, Linn.; Erica

cinerea, Linn. ; and Juncus squarrosus.

Another grouping in this quarter is of Statice maritima;
and Cochlear ia officinalis; with Lychnis alba, Mill.;

Atriplex patula, Linn. ; and Rumex Acetosella, Linn.

Where the littoral marsh between this and the next

streamlet passes westward into sand grow a dwarf Chrys-

anthemum segetum, Linn.; Senecio Jacobaea, Linn.;

Sonchus asper, Hill ; Solanum Dulcamara, Linn. ; and

Salix aurita, Linn.

At the second burn Erica cinerea mingles with Plantago

Coronopus. On the sandy flats, widening out here to the

northward, is a curious patch, dry in dry weather, with

shrubs of Betula tomentosa, Reith. et Abel ; Alnus rotundi-

folia, Mill. ; and Salix aurita, with Scdix repens, Linn. ; and

Carex Goodenotvii subdominant. Also present are tussocks

of Erica Tetralix and Juncus squarrosus and Potentilla

Anserina, Linn.

The most northerly burn comes from the Binsness pine

wood and passes through a strip of the birch wood. The
soil in both woods here is sand ; but the ground vegetation

differs. Under the birches are long Erica cinerea and
shorter Calluna vulgaris, with the mosses Hylocomium
squarrosum, B. et S. ; Thuidium tamariscinum, B. et S.

;
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and the lichen Cladonia rangiferina. Under the pines very

short Calluna vulgaris is supremely dominant.

Between the south-east margin of the pine wood and

the Bay, marsh with Atriplex patula dominant is suc-

ceeded to landward by a mingled grouping of Atriplex

patula and Carex arenaria. Hereabouts a tall clump of

Hieracium corymbosum, Fr., is conspicuous.

(b) Sandy Ridges. (See Map IV.)

On the south-west the flats, which have been treated

above, rise in the ridge of fixed dune. At their north end,

however, the flats extend farther westward and reach the

birch wood. At the south end, again, the flats, on which

there is typical sand-flora, narrow, not much more than

the breadth of the road mentioned intervening between

the eastern foot of the slope and pasture-land with typical

pasture-land plants.

The dune which separates the flats from the rest of the

Culbins is well covered with vegetation, especially at the

southern end. There scattered and aged individuals of

Pinus sylvestris are growing. There, too, the mosses form

a leading feature in the ground vegetation, growing over

the surface of the sand where there is little other covering,

and also forming a close mat under and among the herbage.

Hylocomium triquetrum, B. et S., is dominant. Hylo-

comium squarrosum and Thuidium tamariscinum are

very abundant. Peltigera canina is another locally

dominant covering associated with Cladonia rangiferina.

On the ridge and western and eastern slopes the most

frequent of the angiosperms are Cerastium tetrandrum,

Curt. ; Lotus corniculatus, Linn. ; Galium saxatile, Linn.

;

and Senecio Jacobaea. The last is an outstanding feature

of the Culbin flora and is found in very varied habitats,

having been taken in the salt-marsh, on the flats, the higher

fixed dunes and the shifting dunes, and the dune-marshes.

At the other end of the ridge where the formation is

rather of an irregular arrangement of numerous small fixed

dunes, Luzula campestris, DC. ; Viola canina, Linn.

;

Veronica officinalis, Linn. ; and Rumex Acetosa, are very

common, and Pyrola media, Sw., is frequent.

Hypnum cupressiforme, Linn., is one of the dominant
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plants on the barer parts where the sand-dunes give place

to the sandy hollows. Here, too, Garex arena via grows

plentifully, not only on the bare sand, but mingled with

other and close herbage.

D. P. et E. 3. del.

Map IV.

Map showing distribution of vegetation in " Findhom Bay
Margin " area—Southern Section.

Veronica Cha/maed/rys, Linn., is in great abundance on

the dune in the loose sand scraped out by rabbits before

the mouths of their burrows. Another plant which thrives

particularly well in the same habitat is Galium verv/m3

Linn.

Sal .$ grows in great profusion at various parts



358 TRANSACTIONS OF THE [Sess. lxxix.

of the dune, especially on the lower ridges and the inter-

vening hollows at its north end. This plant is, indeed,

locally dominant in every region of the Culbin fixed dunes,

growing low and appropriating considerable stretches.

Filago germanica shows an adaptation to different con-

ditions. At the north end of the dune it grows on bare,

open sand, and has the typical cushion growth of such

situations. But at the south end it is found on the leeward

slope, in a sheltered position, and here the stem is elongated

above the ground and is unbranched.

A considerable portion of the eastern slope of the dune

near the south end is clothed with shrubs of Sambucus
nigra, Linn., which do not appear to be in a very healthy

condition and are the host of fungus and lichen. Beneath

and around these bushes the sand is bare and there Senecio

Jacobaea grows.

Farther north the leeward side of the dune is covered

for some distance with a dense thicket of Cytisus scoparius,

Link. The ground vegetation consists chiefly of Galium
verum and Cerastium tetrandrum, with frequent Taraxa-

cum officinale, Weber ; Bellis perennis, Linn. ; Veronica

officinalis ; Plantago lanceolata, Linn. ; Luzula campestris
;

Alchemilla arvensis, Scop. ; and the moss Polytrichum

commune, Linn. One patch of broom is withered, and
beneath and beside it Urtica dioica, Linn., grows luxuri-

antly. The nettle is so often the first plant to colonise

an area which has been devastated by fire that the condi-

tion of the broom and the presence of Urtica suggest the

reason for this particular grouping.

Another grouping of plants found on the fixed dune
includes Lychnis alba ; Cerastium vulgatum, Linn. ; Viola

canina ; and Senecio Jacobaea.

Numbers of spurs from the dunes into the flats are

covered with Ceratodon purpureus, Brid., a moss which
does much in colonising and binding the sand.

In the Scottish Act of Parliament which was passed

after the great Culbin disaster, bent, broom, and juniper

are mentioned as plants to be protected. Bent is the

commonest plant on the Culbins taken as a whole, its

habitat being the sandhills of looser material. Broom has
been mentioned as an inhabitant of the eastern fixed dunes,
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but it is only in this area that it occurs on the Culbins in

any quantity. Juniper was not found by the authors.

B. Culbin Sandhills Proper. (See Map II.)

1. Shifting Dunes.

The highest dunes, where the fine sand moves about

incessantly under the prevailing westerly winds, are almost

completely devoid of vegetation. These are adjoined, how-

ever, by lower dunes, fairly well covered with vegetation,

especially Ammophila arenaria, Link., by ridges carrying

Ammophila alone on their tops, and by dunes and plains

among which rise individual hillocks clad with and built

up by means of Ammophila. These formations are par-

ticularly clear on the eastern side of the highest dunes.

Marram Grass Association.—The characteristic plant

of the " white " dunes, the plant which grows among the

shifting sand where no other vegetation is visible as far

as the eye can reach, is Ammophila arenaria. In certain

parts it has been planted ; but most of it is obviously of

natural origin. The mode of formation of the isolated

tufts or hillocks or ridges of it is frequently apparent.

At first one or two steins take firm root and grow in the

comparatively stable sand. The persistently westerly

winds heap up a little slope of sand against the western

edge of the tuft, throwing a heap of sand among the bases

of the stems (see fig. 1, a). The sloping sand on the west

increases in bulk, retaining its steepness, the Marram grass

becomes more and more lifted up on a mound and grows

upward and keeps its leaves above the surface of the sand.

The sand blown over the hillock and off its top and along

its sides accumulates in a tail on the eastern side. In form

the mound thus takes on the crag-and-tail appearance,

which is also possessed, in the reverse direction, by the

dunes themselves (see fig. 1, b). In the course of time the

hillock becomes more and more flat-topped and elongated,

with Marram grass growing along the summit. Many
irregularities in shape, of course, occur, as the joint-effects

of the situation, the sand, the wind, and the plant-growth.

Another general effect is the hollowing-out action of the

wind, which, coming against the mound, is forced down-
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wards and scoops out a hollow in front, to windward of

which again may rise a smaller mound of sand or of sand

bearing Marram grass (see fig. 1, b and c). Similarly a

hollow may be scooped out to leeward of the main hillock

(see fig. 1, b and c). Hollows are also formed sometimes

at the sides, sometimes with terraces in their outer banks

at different levels, presumably due to winds of different

force and coming from various directions (see fig. 1, d).

D. P. et E. S. del.

Fig. 1 Above : Showing formation of mound with Ammophila arenaria. Link.

Fig. 2.—Below : Showing shape and mode of advance of Maviston Sandhill.

A constant feature in connection with the Ammophila
is the dark deposit, apparently in the main organic debris

from the dead plants, which gathers on the surface of the

sand or streams down the slopes, always on the same eastern

or leeward side. It is present even at the smallest tuft.

Although the Marram grass, where it becomes established

upon the sides of a long ridge, seems to keep the sand well

fixed, yet the isolated mounds referred to have frequently
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the appearance of instability. Sooner or later the sand

gets blown away and the lower haulms and the roots

become exposed in the little " sand cliffs/'

Along the northern shore of the Culbins is a ridge

which has the Marram grass well distributed, and the

landward slope of the same dune shows this plant, alone

on the shifting sand of the summit, losing its dominance

as the conditions change towards the foot to fixed dune,

and at some points to dune-marsh.

2. Fixed Dunes.

Sand Sedge Association.—The commonest plant in the

hollows—which may be floored with gravel scattered in

fixed sand, with pure tixed sand, or with fixed sand in a

thin covering over peaty soil.—which lie right among the

high barren shifting dunes, is Carer wr&natruL. In these

parts of the Culbins it generally occurs alone, and its

typical mode of growth is very clearly seen—the long rows,

often bifurcating, crossing and intercrossing, of the shoots

which rise in succession along the underground creeping

rhizomes. This sedge also plays a dominant part on the

spaces of low elevation where shifting dune merges into

fixed dune, and on sand which has not yet quite lost its

mobility, and on sand which has reacquired it. It is also

locally dominant on the borders of the " open " fixed dune

and that more " closed
'" with vegetation.

Juncus squwrrosus is another locally dominant member
of the fixed dune flora, and the other representative plants

are similar to those most generally characteristic of the

fixed dune flora in the Findhorn Bay Margin area.

On the extreme east of the Culbin Sandhills, just to the

west of the Binsness pine wood, much denudation has

taken place, as evidenced by the exposed roots of Co.Uuna

and rhizomes of Garex arenaria. Low ridges of sand are

being piled up just within the border of the wood. At

some parts near here, however, the surface of the low

dunes is being covered again with sand. Partial binding

is supplied by low mounds of Calluna vulgaris, by Salix

repens. by Cladonia rangiferina, and Cladonia coecifera,

(Linn.\ Willd. The Salix re^ens is here much attacked by
TRAN*. BOT. SOC. EDL>\ VOL. XXVI. 26
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a gall, which causes many large scarlet excrescences.

Scattered individuals of Viola canina, Galium verum,

and Taraxacum officinale are found on the slopes where

these fixed or partly fixed dunes rise to windward into

shifting dunes.

Reversed Sequence. — The usual sequence on the

Culbin Sands, passing from the sea-coast inland, is

:

Ammophila arenaria on the shifting dunes ; then Carex

arenaria and Juncus squarrosus on the more settled

sand ; Erica cinerea and Calluna vulgaris on the quite

fixed dunes ; then, say, Betula tomentosa on the dune-

marshes. But near the shore of the Moray Firth, between

the " Bar " and " Buckie Loch," Mr. R. C. Davie tells us

there is an example of a reversal of this general sequence.

Betula tomentosa grows quite close to the sea; next, to

landward, are Erica cinerea and Calluna vulgaris ; then

is found Juncus squarrosus ; then Carex arenaria ; and

lastly Ammophila arenaria. This occurs on the flat

seaward portion of the dune remains, from which all

movable sand has been blown away.

3. Dune-Marshes.

If true littoral salt-marsh is to be found only at Find-

horn Bay, inland dune-marsh is less local in occurrence.

These marshes lie on all four sides of the high "white"

dunes of the Culbin Sandhills proper. For the most part

these low-lying areas offer a more or less dry surface in

August; but in the wet seasons they vary from marshes

to rather extensive though shallow lochs. One, at least,

of them is shown on maps as a loch. In every case their

flora is at all seasons indicative of a marshy or, at any rate,

a moist habitat.

The flora of these " lochs " will be sufficiently exhaus-

tively treated if that of the four most important is dealt

with. These lie roughly at the four points of the compass

relatively to the Culbin Sandhills proper. They are :

—

(a) Buckie Loch, on the north, the largest.

(b) West Loch Basin, containing several sheets of water.

(c) East Loch.

(d) South Loch.
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(a) Buckie Loci'. S Map V.)

Buckie Loch is separated from the Moray Firth on the

north by a fringe of rather high coastal dunes already

mentioned in connection with the Marram grass. The

loch lies in a broad valley which is parallel to the dune,

is about a mile long, extends westward into the low-lying
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Map V.

Map showing distribution of vegetation in Buckie Loch and neighbourhood.

sand near the seashore—part, at any rate, of the " Loch
"

seems to be subject to invasion by high tides.—and is

flanked on the south by comparatively low dunes and

ridgea bearing Ammophila (urenaria, which rise into the

loftv barren dunes. By the early autumn Buckie Loch

has diminished in size very considerably: but the gentle

marginal slopes which are flooded in the spring bear a

dense vegetation. At Buckie Loch there is no great

quantity of sand blown in from the west, so that the
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vegetation has gained the mastery over a large area, for

the time being, at least.

Dune Grassland.— A dune-grassland-like, close and

varied vegetation occurs in this area, especially to the

east of the loch proper. Grasses grow luxuriantly, the

chief being Holcus mollis, Linn. ; Holcus lanatus, Linn.

;

and Aira, spp. Here Thymus Serpyllum, Linn., is sub-

dominant, and Lotus corniculatus grows in great abund-

ance with Viola canina ; Myosotis versicolor, Sm.

;

Veronica officinalis ; Senecio Jacobaea ; Bellis perennis
;

Statice maritima ; Luzula campestris ; Taraxacum
palustre, DC. ; Cardamine pratensis, Linn. ; Polygala

vulgaris, Linn. ; Plantago lanceolata ; Potentilla An-
serina ; Erophila verna, E. Meyer ; and Viola palustris,

Linn. Where the vegetation grows up on to the surround-

ing dunes, Filago germanica is frequent.

Within the marginal belt of the loch is a dense marsh of

Potentilla palustris, Scop. The vegetation about this part

has assumed the nature of a felt from out of which the

inflorescences of the following species rise : Eriophorum
vaginatum, Linn. ; Eriophorum angustifolium, Roth.

;

Epilobium palustre, Linn. ; Galium verum ; Galium
palustre, Linn. ; Galium tdiginosum, Linn. ; Myosotis

scorpioides, Linn. ; Salix aurita ; Cardamine pratensis

;

Trifolium pratense, Linn. ; Drosera rotundifolia, Linn.

;

Caltha palustris, Linn. ; Senecio Jacobaea ; Prunella

vulgaris, Linn. ; Viola palustris ; Veronica scutellata,

Linn. ; Pedicularis palustris, Linn. ; Pedicularis sylvatica,

Linn. ; Iris Pseudacorus, Linn. ; Juncus effusus, Linn.

;

Eleocharis palustris, Roem. et Schult. ; Carex Goodenowii
;

Equisetum limosum, Linn.; Ranunculus repens, Linn.;

Viola canina; Spiraea Ulmaria, Linn. Although the above

is roughly the order of frequency of general occurrence, it

will be seen by the map that certain are dominant locally.

Associated with these angiosperms are Philonotis

fontana, Brid. ; Plagiothecium denticulatum, B. et S.

;

and Ceratodon purpureus.

Low-growing Betula tomentosa is frequent along the

south-eastern margin.

On the south is a dense mass of Phragmites communis,

Trim, and another of Typha latifolia, Linn.
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Hydrocotyle vulgaris, Linn., grows all around the loch.

To the south-west in the valley the ground becomes

drier and more and more composed of pure sand. One
small damp patch has Myrica Gale, Linn., dominant and

associated with Rosa, sp. ; Valeriana officinalis, Linn.,

and Plantago lanceolata.

Alnus rotund ifolia and Calluna vulgaris are associated

a drier habitat.

Erica Tetralix is locally dominant with various associates.

Carex Goodenowii and Teucrium Scorodonia, Linn., are

abundant on the more or less open vegetation of the sand.

Potentilla Anserina; Achillea Millefolium, Linn.; Vicia

august (folia, Linn., are frequent. Scabiosa Succisa, Linn.

;

Pyrola media ; Luzida sylvatica, Gaud., also occur.

Polytrichum commune is dominant in many situations.

Lycopodium clavatum, Linn., is locally abundant.

(b) West Loch Basin.

This is south-of-west from Buckie Loch and just outside

the western end of the valley in which the latter lies. The

elevation of the sands around is low. About the lochs

proper are bogs and marshes like moss-hags, among which

are mingled low ridges and flats of fixed and also of

shifting sand. On the sandy outskirts on the north side

are Ulex europaeus, Linn., growing in low mats; and low-

growing Betula tomentosa. Salix repens stretches out on

to the sands on all sides. Equisetum arvense, Linn.
;

Taraocacv/m officinale ; Veronica officinalis; Viola canina;

Cardamine pratensis, also occur. Carex Goodenowii;

Hylocomiv/m triquetrum: Hylocomium squarrosum;

Hypnum cupressiforme ; Brachyikecium purum, Dixon,

largely appropriate the sand about the marshes. Numerous
sudden changes in the flora are seen in this region, in accord-

ance with the intimate mixture of marshy and sandy habitat.

Blechnum Spicant, With., grows on the sides of the sandy

ditches and mounds, Spiraea Ulmaria by the bog edges,

Equisetum arvense in the bogs.

In the water are Typha lot ifolia; Hippuris vulgaris,

Linn.: Lemna minor, Linn.

[On the dry banks near the marsh are Cytisus scoparius
;

Luzida multiflora, DC. ; Empetrum nigrum, Linn. ;



366 TRANSACTIONS OF THE [Sess. lxxix.

Eriophorum vaginatum; and Lycopodium clavatum.

Associated with the broom on low, dry patches of sand

are mats of Calluna vulgaris, and Cladonia rangiferina

spreads over the surface. Another grouping on the dry

sand is of Calluna vulgaris, dominant, with Aira caryo-

phyllea, Linn. ; Cladonia rangiferina ; and one or two
plants of Listera cordata, Br.]

In one of the largest lochs proper the following plants

occur : Potamogeton polygonifolius, Pourr. ; Equisetum
limosum ; Myriophyllum, sp. ; and Ranunculus Lingua,

Linn. ; and around the margin grow Caltha palustris

;

Cardamine hirsuta, Linn. ; Rumex crispus, Linn. ; Galium
palustre ; and Hydrocotyle vulgaris.

(c) East Loch.

This is a large space among the dunes which decline in

height from the high white dunes to Binsness Wood, and

which bear Ammoplnla, arenaria on their ridges. A
variable part of the hollow is covered with water, the rest

is sandy but affording a somewhat moist habitat. Among
its rich and varied flora, Littorella uniflora occurs in great

stretches on the wetter ground. Ranunculus FTammula,
Linn. ; Viola palustris ; Antennaria dioica, Gaertn.

;

Myosotis caespitosa, Schultz ; Veronica Beccabunga,

Linn., are also abundant. Mosses form an exceptionally

important feature of the arenarial carpet, including Bryum
pseudo-triquetrum, Schwgr. ; Polytrichum aloides, Hedw.

;

Polytrichum commune; Brachythecium albicans, B. et

S. ; Hypnum Schreberi, Willd. ; Pliilonotis fontana ; Aula-

com,nium palustre, Schwgr. ; and Ceratodon purpureus.

(d) South Loch. (See Map VI.)

The driest of the so-called lochs is that on the south-east

of the high barren dunes. As early as April the water is

fast disappearing and by August the flora and the midges

are the only indications that a loch or even a marsh has

existed here the same season. The landward boundary of

the dunes is not far off.

On the south of the area is a high ridge of sand behind

which a flat well covered with vegetation—e.g. Salix repens

;

Erica cinerea ; Erica Tetralix ; Filago germanica ; and
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Senecio Jacobaea—extends to the marginal belt of pine

wood.

The eastern part of the flat space in which the last of

the winter's accumulation of water lingers is just showing

in April, at the edge of the retreating pool, young plants of

Peplis Portula, Linn. ; in August the whole of the east end

of the space is red with an absolutely pure covering of this
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.Map VI.

Map showing distribution of vegetation in
'

' South Loch " area.

plant. The first view from the ridge on the south at once sug-

gested to the authors the name " Peplis Loch " for the area.

To the west of the water-purslane is a more varied

vegetation of a taller growth. Betula tomentosa and Salix

aurita are common here, and round the winter margins of

the loch Peplis Portula again appears. In this habitat it

is greener and taller, growing, as it does, under the shelter

of Juncus effusus and Eriophorum vaginatum. Other

plants of this area are : Ranunculus Flammula ; Cer-
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astium viscosum, Linn. ; Sagina procumbens, Linn.

;

Sagina nodosa ; Potentilla Anserina ; Galium palustre
;

Bellis perennis ; Senecio Jacobaea ; Cnicus lanceolatus,

Willd. ; Erica cinerea ; Erica Tetralix ; Myosotispalustris

;

Prunella vulgaris ; Rumex Acetosella ; Filago germanica
;

and Radiola linoides. In the damper places Hydrocotyle

vulgaris is common, so are Carex Oederi, Eetz. ; Drosera

rotundifolia ; Eriophorum angustifolium ; Juncus squar-

rosus ; Eleocharis palustris ; and Polytrichum commune.

The photograph (Plate LVII) shows the luxuriant growth

of one of the clumps of cotton grass in the central area

where the vegetation is densest.

This loch, like Buckie Loch, is a favourite collecting-

ground for entomologists, and the relations of the larvae

and other stages of the insects, some of them rare, with the

vegetation of the most densely grown parts, suggest studies

of interest to the botanist.

On the drier outskirts of the marsh are found Carex

arenaria in abundance, occasional Cnicus rpratensis, Willd.,

and much of the fungus. Lachnea hirta (Schum.), Gillet.

In some ways the most notable plant obtained in South

Loch is Lycopodium inundatum, Linn. Here it grows at

the bases of little mounds which appear scattered over the

transitional space to fixed dune, and just where the darker

and damper sand passes into the whiter sand that crowns

the mound. The vegetation on the top of the mound is

usually close-growing Salix repens ; Sagina nodosa ; and

Rumex Acetosella.

Distribution of the Flora in Area, of the Culbin

Sandhills Proper. (See Map II.)

Lines drawn across the plan of the Culbins reveal inter-

esting transitions in the flora. One drawn from the sea,

north of Buckie Loch, passes over white dune, with

Ammophila arenaria, through dune-marsh flora, a dune-

grassland, or dune-pasture flora, and the various comming-
lings of these with floras of fixed and shifting dunes about

Buckie Loch ; then in one direction over bare shifting

dune, or dune with Ammophila arenaria, to the South

Loch with its mingling of typical marsh with drier floras

;

then to shifting dune and grey dune carrying Ammophila
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arenaria, and Erica cinerea and Erica Tetralix] then to

the planted defining pine woods, and the fertile fields

beyond with characteristic east-coast weeds of pasture and
cultivated land. A more easterly line from Buckie Loch
passes over shifting dunes, gravel, and fixed-sand plains,

scattered growth of Am/mophila an naria, Carex arenaria,

and a few other plants : through East Loch, with flora in

more " open " formation and with mosses much more
dominant than in Buckie. West and South Lochs ; then to

the birch wood, partly planted, to grey dune with numer-
ous species holding local dominance, to the flats with some-

what similarly constituted flora and merging into salt-

marsh. A line, taking a more northerly course, reaches

the planted Binsness pine wood just where the sand,

falling in elevation from the high dunes, is partially bound
and being bound with Cattuna vulgaris and other plants,

and is partially suflering denudation.

C. Maviston Sandhills.

1. Fired Dunes.

On the western area of the Culbin region, in its wider

sense, the accumulations of sand for a considerable distance

inland from the seashore are low and pretty well clothed

with Am/mophila arenaria, and other plants characteristic

of even more stable conditions. On the more level portions

Erica cinerea is dominant, increasing to the westward,

where, beyond the sands, a wide, marshy, heathy flat

extends towards Nairn.

Vaccinium Vitis-Idaea, Linn., is dominant on a stretch

of fairly level fixed sand not far from the shore. Not only

does it almost exclusively cover the sand with extensive

patches, but from it come the innumerable seeds and

coloured stains scattered all over the surface, which

represent fruits that have been eaten by birds.

2. Sh ifting Dunes.

On the south-west and landward side of this region rise

the Maviston Sandhills proper. These dunes have been

for many years, and are still, moving steadily forward and

inland. The more level sand on the windward side is beino-
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denuded. A tree of Alnus rotundifolia breaks the barren

stretch of rather level sand near the rear base of the chief

dune ; the lower part of this tree has become exposed by
the removal of sand which had previously blown over the

roots and lower trunk.

The dune is moving uninterruptedly into the great pine

forest which was planted to confine the area of sandhills. 1

Every year more trees are engulfed from the wood's margin

for the time being. For the original edge has long ago

disappeared. The trees which have already been drowned

by the wave of sand reappear on its rear slope as the

ridge advances, and all that slope is dotted with the black

trunks of ruined pines. Some stand erect at the foot of

the hill, but are like paper in consistency ; a pull suffices to

topple over the trunk, perhaps ten feet high and a foot

or more in diameter. Higher up the slope more and
more of the bole is covered. No fungi or other plants

grow on the slope. Fig. 2, a and b, suggests the form and

mode of advance of the dune.

On the plateau-like summit branches appear as if lying

unattached in the surface sand ; they are really attached

to trees standing hidden in the dune. Tops also appear

with branches bearing withered leaves, even cones. Tufts

of Ammophila arenaria grow here and there beside these

projecting branches—the only truly living flora of the dune.

On the landward slope the process of engulfing is seen

actually going on, as shown in the accompanying photo-

graph (Plate LVII). This slope is steep, the form of the

dune being a reversed crag-and-tail. Branches project, or

nearly whole trees, according to the position on the slope

and the position of the trees with reference to the line of the

dune's advance into the wood. Even in those pines, well

buried near the crest of the dune, the leaves are still fresh

and green, and numbers bear still unopened cones, even

cones of the current year.

On the floor of the wood the loose sand extends for a

short distance beyond the clearly marked base of the

straight front slope. On this new soil grow Carex arenaria

and Juncus squarrosus, like an advance-guard of the

invasion of the forest.

1 Bain, The River Findhorn, pp. 241-242.
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Conclusion.

Impressive features of the Culbin Sands, as compared

with other dunes which the authors have visited, are :

—

1. The variety of the associations in different parts of it;

the marked way in which these differently composed floras

merge into each other ; the equally marked way in which,

at other points, they suddenly meet; the frequency with

which one passes, when moving in the same direction,

through a transitional series from one association to

another, and then through the same series reversed.

2. The remarkable richness of species in such compara-

tively small and isolated localities as the dune-marshes.1

3. The obvious instability of the conditions. The sequences

and reversed sequences not only hold from place to place,

but in the same place from time to time. Spots a short

distance apart will show successive stages from the begin-

ning of fixation of sand to its complete covering with

vegetation ; they will also show the stages in the opposite

process, stages which suggest that at any time the process

goiug on at a point, whether of progression to a richer

flora or to complete barrenness again, may be reversed.

We are much indebted for help in the identification of

the mosses to Mr. J. C. Adam.

List of Plants noted on Culbin Sands,

phanerogams and vascular cryptogams.

RanUTbCuius Flo mmula, Linn.; B. Limgua, Linn.: B.

repens, Linn. : Galtha palustris, Linn.

Cardamvne praterisis, Linn. : C. hirsuta, Linn. : ErophUa
verna, E. Meyer: Brassica arvensis,0. Kuntze : Capsetta

Biursa-pastoris, Medic.

Viola palustris, Linn.; 1". canina, Linn.

Polyga la vu Iga ris, Linn.

Lychnis alba. Mill.-, L. J lolca, Linn. ; Cerastium tetron-

druui. Curt.: G. viscosv/m, Linn.: C. vvlgatum, Linn.;

Sagino procumbent. Linn.: 8. nodosa, Fenzl.

1 Ewing remarks on the relative poverty of the Culbins in xerophytes
and richness in mesophytes—The Flora of the Culbin Sands, p. 11.
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Radiola linoides, Roth.

Ulex europaeus, Linn. ; Cytisus scoparius, Link. ; Tri-

folium pratense, Linn. ; T. repens, Linn. ; Lotus cornicu-

latus, Linn. ; Vicia angustifolia, Linn.

Spiraea Ulmaria, Linn. ; Potentilla erecta, Hampe ; P.

Anserina, Linn. ; P. palustris, Scop. ; Alchemilla arvensis,

Scop. ; Rosa canina, Linn.

Drosera rotundifolia, Linn.

Hippuris vulgaris, Linn. ; Myriophyllum, sp.

Peplis Portula, Linn.

Epilobium palustre, Linn.

Hydrocotyle vulgaris, Linn.

Sambucus nigra, Linn.

Galium verum, Linn. ; G. saxatile, Linn. ; G. palustre,

Linn. ; G. uliginosum, Linn.

Valeriana officinalis, Linn.

Scabiosa Succisa, Linn.

JBellis perennis, Linn. ; Aster Tripolium, Linn. ; Filago

germanica, Linn. ; Antennaria dioica, Gaertn. ; Achillea

Millefolium, Linn. ; Chrysanthemum segetum, Linn. ; C.

Leucanthemum, Linn. ; Senecio Jacobaea, Linn. ; Cnicus

lanceolatus, Willd. ; C. pratensis, Willd. ; Hieracium

corymbosum, Fr. ; Taraxacum officinale, Weber ; T.

palustre, DC. ; Sonchus asper, Hill.

Vaccinium Vitis-Idaea, Linn.

Calluna vulgaris, Hull ; C. vulgaris, var. pubescens, Hull

;

Erica Tetralix, Linn. ; E. cinerea, Linn. ; Pyrola media,

Sw.

Statice maritima, Mill.

Glaux 'maritima, Linn.

Centaurium vulgare, Rai'n.

Lycopsis arvensis, Linn. ; Myosotis scorpioides, Linn.

;

M. caespitosa, Schultz. ; M. versicolor, Sm.

Solanum Dulcamara, Linn.

Veronica serpyllifolia, Linn. ; V. officinalis, Linn. ; V.

Chamaedrys, Linn. ; V. scutellata, Linn. ; V. arvensis,

Linn. ; V. Beccabunga, Linn. ; Euphrasia officinalis, Linn.

;

Pedicularis palustris, Linn. ; P. sylvatica, Linn.

Pinguicula vulgaris, Linn.

Thymus Serpyllum, Linn. ; Prunella vulgaris, Linn.

;

Teucrium Scorodonia, Linn.



1914-15.] BOTANICAL SOCIETY OF EDINBURGH 373

Plantago lanceolata, Linn.: P. Coronopus. Linn.: Lit-

torella uniflora, Aschers.

Atriplex patula, Linn.

Polygonum Convolvulus, Linn.: P. Persicaria, Linn.;

B/wmex crispus, Linn.: R. Acetosa, Linn.; R. Acetosella,

Linn.

Urtica dioica, Linn.

Myrica Gale, Linn.

Betula tomcutosa, Reith. et Abel; Alnus rotund/folia.

Mill.

Salic aurita. Linn.; S. repens, Linn.

Empetrwm nigrum, Linn.

Pinus sylvestris, Linn.

Listera cordata, Br. ; Goodyera repens, Br.

Iris Pseudacorus, Linn.

Juncus squa/rrosus, Linn.; /. efusus, Linn.; Luzula
sylvatica, Gaud.: L. campestris, DC; L. multijiora, DC.
Typha led [folia. Linn.

Lemna minor, Linn.

Triglochin maritimum, Linn.; Potamogeton polygoni-

folius, Pourr.

Eleocharis palustris, Roem. et Schult. ; Scirpus setaceus,

Linn.: Eriophorv/m raginatum, Linn.; E. angusti folium,

Roth.: Garex arenaria, Linn.: C. leporvna, Linn.; C.

Goodenoivii. Gay.; C. Oederi, Retz.

A m moph da arenaria, Link. : A ira caryophyllea, Linn.

;

A. praecox, Linn. : Hole us moll'?s, Linn. ; H.lanatus, Linn.;

Phragmites communis, Trin. ; Poa annua, Linn.

Blerhnum Spicard. With.

Equisetum arvense, Linn.; E. limosum, Linn.

Lycopodium inundatum, Linn.; L. clavatum, Linn.

MOSSES.

Aulacomnium pal a st re, Schwgr.

Brachythecium albicans. B. et S. ; B. purum. Dixon.

Bryum pseudo-triquetrwm, Schwgr. : Bryum, sp.

Ceratodon purpureus, Brid.

Hylocomium squarrosum, B. et S. ; H. triquetrum,

B. et S.

Hypnum cupressiforme , Linn. ; H. Schreberi, Willd.

Philonotis fontana, Brid.
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Plagiothecium denticulatum, B. et S.

Polytrichum aloides, Hedw. ; P. commune, Linn.

Thuidium tamariscinum, B. et S.

LICHENS.

Cladonia coccifera (Linn.), Willd. ; G. pyxidata, Fr. ; G.

rangiferina, Nyl.

Peltigera canina, Hoffra.

REFERENCES.

Bain, George.—The River Findhorn. Nairn, 1911, pp. 220-226.

Bower, F. 0.—Plant-Life on Land. Cambridge, 1911 (figs. 25 and 26

are Geological Survey photographs of Maviston), pp. 122-144.

Case, G. 0.—Coast Sand-Dunes, Sand-Spits, and Sand-Wastes. London,
1914. (Figs. 3, 9, 10, 11, 12, 13, 14, and 43 are photographs of

Culbin and Maviston—Geological Survey.)

Craig, G.—" The Culbin Sandhills." Transactions of the Edinburgh
Geological Society, vol. v, 1888. (With a map and figure.)

Ewing, P.—" The Flora of the Culbin Sands." The Glasgow Naturalist

;

the Journal of the Natural History Society of Glasgow, vol. v,

No. 1, 1912. (Includes discussion of the general characteristics of

the flora and a list of seventy-five plants " from ' sand-fields

'

completely surrounded by the white sand-dunes.")

Geological Survey of Scotland. One-inch maps, No. 94, 1889.

Photographs of Geological Subjects. Series on Culbin Sands.

Gordon, G. B.—Collectanea for a Flora of Moray. Elgin, 1839.

Harvie-Brown, J. A., and T. E. Buckley.—The Vertebrate Fauna of

Scotland, vols, vi and vii. "A Fauna of the Moray Basin."

Edinburgh, 1895, pp. 89-97.

Mackie, W.—" The Sands and Sandstones of Eastern Moray." Trans-

actions of the Edinburgh Geological Society, vol. vii, 1899.

"On the Laws that Govern the Rounding of Particles of Sand."
Transactions of the Edinburgh Geological Society, vol. vii, 1899.

(Plate XIX, fig. 3, is a photo-micro, of Culbin sand.)
" The Felspars Present in Sedimentary Rocks as Indicators of the

Conditions of Contemporaneous Climate." Transactions of the

Edinburgh Geological Society, vol. vii, 1899.

Murdoch, J. B.—" Notes on a Visit to the Culbin Sands, Morayshire."

Transactions of the Geological Society of Glasgow, vol. ix, part ii,

1893. (With a map.)
West, G.—"Flora of Scottish Lakes." Proceedings of the Royal

Society of Edinburgh, vol. xxv, part ii, 1905. (Plate LIII, figs.

105, 106, and Plate LIV, fig. 107, are photographs of Culbin.)

(Issued separately 2Uh May 1915.

)



1914-15.] BOTANICAL SOCIETY OF EDINBURGH 375

William Arthur, M.D.. Botanist to the King in

Scotland, 1715-1716. By Professor Bayley Balfour.

F.R.S.

(Read 12th November 1914.

Some years ago I presented to the Society a short

history of the Royal Botanic Garden, of its Regius Keepers

and of its Principal Gardeners, which has been the basis

of the historic sketch which appears in the small guide

for the use of visitors to the Garden. One interesting fact

discovered in the course of the investigation for the pre-

paration of the story was that the name of a Professor of

Botany who was Regius Keeper had been dropped entirely

from the published record. In the sketch which I present

now I have brought together all the facts I have been able

to gather regarding this Professor—Dr. William Arthur.

A septuagenarian numismatist, as was James Suther-

land. King's Botanist, Regius Keeper of the Royal Botanic

Garden, and Professor of Botany, at the close of the reign

of Queen Anne, is not the person likely to be selected,

if choice were ottered, for the post of administrator of a

Botanic Garden in which a collection of living plants had

to be maintained on scientific lines up to date, nor is

it likely that a course of instruction in Botany to youth

would be efficiently carried on under a teacher of this

description. It is not surprising, therefore, that on the

accession of King George I the office of King's Botanist,

with care of the Royal Physic Garden — a Household
appointment, and therefore held only during pleasure,

—

which Sutherland had filled during the two preceding-

reigns, was not conferred upon him. The needs of

political patronage probably operated in the direction of

encouraging a change of personnel, but on the facts, even

if Sutherland were not acquiescent in the change, it can

hardly be protested that the time had not arrived when a

new appointment was imperative.

The new appointment was not. as it happened, an
advantage either to the Garden or to the teaching. We
are introduced—as the warrant I transcribe here tells

—

to the name of Dr. William Arthur :

—
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"Dr. Arthur, Botanist, 28th July 1715.

" George &c. fforasmuchas Wee Considering yt. it is

necessary that the physick Garden at the palace of Holy-

rood house be keept in good order and for that effect that

all due Encouragement be given to a person skilled in

Botany who may have the Inspection of the said Garden

and may be oyrwise usefall to the lieges by Instructing

them in the usefall Science of Botany And we being well

Informed of the good Qualifications of Mr. Wm. Arthur,

Dr. of Medicine as to his fitness for the office of Botanist

and of his good affection to us and our Government

Therefor witt ye us with the advice and Consent of the

Lord Chiefe barron and remanent Barrons of our Ex-

chequer in Scotland to have made Constituted and

appointed Like as Wee by those presents Make Con-

stitute and appoint the Said Mr. Wm. Arthur During our

pleasure only to be our botanist within that part of our

Said kingdom And Wee Give and grant unto him the

oversight care and inspection of our said physick garden

to the effect he may keep the Same in good Order With
power to him to Sett up a profession of Botanic and

materia medica and to Teach the Same and to have and

Enjoy the haille fees Casualities priveleges and Immunities

of the said office as fully and freely as the Same was
possessed by Mr. James Sutherland heretofore And for

the said Mr. Wm. Arthur his further encouragement Wee
have given and Granted and hereby Give and grant to

him During the Space forsaid the yearly Sallary of fifty

pounds Sterling monie to Commence from the 25 day of

March 1715 years and So furth thereafter to Continue

During our pleasure as said is Given at our Court at St.

James's and under our privy Seale of Scotland the 10th

day of May 1715 in the first year of our reigne.

" Per Signaturam Signo manu Q.D.M. Regis Suprascript.

" Manibusque Barrons. Scaccarii Scoticae subscript."

Of Dr. William Arthur information will be sought in

vain in any botanical book. Not only this, but historians

of the Botanic Garden and of botanical education in

Edinburgh have failed to take account of any King's

Botanist and Custodian of the Garden between the

tenancies of James Sutherland and Charles Alston—the
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date of the warrant appointing the latter being 30th June
1716. The short period of some thirteen and a half months
covers that of Arthur's official life, and during it I imagine

he performed few or none of its professional or other

administrative duties, and the silence of botanical tradition

is therefore readily accounted for.

But if Dr. William Arthur is unknown as an exponent

of Botany and is unnamed in botanical history as a teacher

and administrator, he is not without claims to notoriety,

for the Professor became a political conspirator, and is no
other than the physician in Edinburgh through whom,
according to the historians, the Jacobite plot to capture

the Castle of Edinburgh in 1715 was brought to disaster.

From the published accounts of this enterprise I select to

reproduce here for the purposes of my narrative of Dr.

William Arthur the story as given by Sir Walter Scott in

Tales of a Grandfather :

—

1

" James Lord Drummond, son of that unfortunate Earl

of Perth, who, having served James VII as Chancellor of

Scotland, shared the exile of his still more unfortunate

master, and been rewarded with the barren title of Duke
of Perth, was at present in Edinburgh ; and by means of

one Mr. Arthur, who had been formerly an ensign in the

Scots Guards, and quartered in the Castle, had formed a

plan of surprising that inaccessible fortress, which resembled

an exploit of Thomas Randolph, or the Black Lord James
of Douglas, rather than a feat of modern war. This Ensign

Arthur found means of seducing, by money and promises,

a sergeant named Ainslie, and two privates, who engaged,

that, when it was their duty to watch on the walls which
rise from the precipice looking northward, near the sallv-

port. they would be prepared to pull up from the bottom

1 The story will be found elsewhere with varying details in :

—

Memoirs of the life of Sir John Clerk of Penicuik, Baronet.
Edited by John M. Gray for the Scot. Hist. Soc, 1892.

John. Master of Sinclair. Memoirs of the Insurrection in
Scotland in 1715.

Patten. History of the Rebellion in the Year 1715. 3rd ed.,

p. 135.

Rae. History of the late Rebellion, 1718.

Mahon. Historv of England from the Peace of Utrecht to the
Peace of Aix-la-Chapelle, vol. i (1836), p. 220.

Hogg. The Jacobite Relics of Scotland, 1821, p. 230.

Grant. Old and New Edinburgh, vol. i, p. 67.

TRANS. BOT. SOC. EDIX. VOL. XXVI. 27
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certain rope ladders prepared for the purpose, and furnished

with iron grapplings to make them fast to the battlements.

By means of these, it was concluded that a select party

of Jacobites might easily scale the walls, and make them-

selves masters of the place. By a beacon placed on a

particular part of the Castle, three rounds of artillery, and

a succession of tires made from hill to hill through Fife and

Angus shires, the signal of success was to be communicated

to the Earl of Mar, who was to hasten forward with such

forces as he had collected, and take possession of the capital

city and chief strength of Scotland.

" There was no difficulty in finding agents in this perilous

and important enterprise. Fifty Highlanders, picked men,

were summoned up from Lord Drummond's estates in Perth-

shire, and fifty more were selected among the Jacobites of

the metropolis. These last were disbanded officers, writers'

clerks and apprentices, and other youths of a class con-

siderably above the mere vulgar. Drummond, otherwise

called MacGreo'or, of Bahaldie, a Hio-hland gentleman of

great courage, was named to command the enterprise. If

successful, this achievement must have given the Earl

of Mar and his forces the command of the greater part

of Scotland, and afforded them a safe and ready means of

communication with the English malecontents, the want

of which was afterwards so severely felt. He would also

have obtained a large supply of money, arms, and ammu-
nition deposited in the fortress, all of which were most

needful for his enterprise. And the apathy of Lieutenant-

Colonel Stewart, then Deputy-Governor of the Castle, was
so great that, in spite of numerous blunders on the part of

the conspirators, and an absolute revelation on the subject

made to Government, the surprise had very nearly taken

place.

" The younger conspirators who were to go on this forlorn

hope, had not discretion in proportion to their courage.

Eighteen of them, on the night appointed, were engaged
drinking in a tippling-house, and were so careless in their

communications, that the hostess was able to tell some
person who inquired what the meeting was about, that it

consisted of young gentlemen who were in the act of

having their hair powdered, in order to go to the attack of



1914-15.] BOTANICAL SOCIETY OF EDINBURGH 379

the Castle. At last the full secret was entrusted to a

woman. Arthur, their guide, had communicated the plot

to his brother, a medical man, and engaged him in the

enterprise. But when the time for executing it drew nigh,

the doctor's extreme melancholy was observed by his wife,

who, like a second Belvidera or Portia, suffered him not to

rest until she extorted the secret from him, which she com-

municated in an anonymous letter to Sir Adam Cockburn

of Ormiston, then Lord Justice-Clerk, who instantly dis-

patched the intelligence to the Castle. The news arrived

so critically, that it was with difficulty the messenger

obtained entrance to the Castle ; and even then the Deputy-

Governer, disbelieving the intelligence, or secretly well

affected to the cause of the Pretender, contented himself

with directing the rounds and patrols to be made with

peculiar care, and retired to rest.

" In the meantime, the Jacobite storming party had

rendezvoused at the churchyard of the West Kirk, and

proceeded to post themselves beneath the Castle wall.

They had a part of their rope ladders in readiness, but the

artificer, one Charles Forbes, a merchant in Edinburgh,

who ought to have been there with the remainder, which

had been made under his direction, was nowhere to be

seen. Nothing could be done during his absence ; but,

actuated by their impatience, the party scrambled up the

rock, and stationed themselves beneath the wall, at the

point where their accomplice kept sentry. Here they found

him ready to perform his stipulated part of the bargain, by

pulling up the ladder of ropes which was designed to give

them admittance. He exhorted them, however, to be

speedy, telling them he was to be relieved by the patrol

at twelve o'clock, and if the affair were not completed before

that hour, that he could give them no further assistance.

The time was fast flying, when Bahaldie, the commander
of the storming party, persuaded the sentinel to pull up

the grapnel, and make it fast to the battlements, that it

might appear whether or not they had length of ladder

sufficient to make the attempt. But it proved, as indeed

they had expected, more than a fathom too short. At half-

past eleven o'clock, the steps of the patrol, who had been

sent their rounds earlier than usual, owing to the message
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of the Lord Justice-Clerk, were heard approaching, on

which the sentinel exclaimed, with an oath, ' Here come

the rounds I have been telling you of this half-hour
;
you

have ruined both yourself and me ; I can serve you no

longer.' With that he threw down the grappling-iron and

ladders, and, in the hope of covering his own guilt, fired

his musket, and cried ' Enemy !

' Every man was then

compelled to shift for himself, the patrol firing on them

from the wall. Twelve soldiers of the burgher guard, who
had been directed by the Lord Justice-Clerk to make the

round of the Castle on the outside, took prisoners three

youths, who insisted that they were found there by mere

accident, and an old man, Captain MacLean, an officer of

James VII, who was much bruised by a fall from the

rocks. The rest of the party escaped alongst the north

bank of the North Loch, through the fields called Bare-

foord's Parks, on which the new town of Edinburgh now
stands. In their retreat they met their tardy engineer,

Charles Forbes, loaded with the ladders which were so

much wanted a quarter of an hour before. Had it not

been for his want of punctuality, the information and pre-

cautions of the Lord Justice-Clerk would have been in-

sufficient for the safety of the place. It does not appear

that any of the conspirators were punished, nor would

it have been easy to obtain proof of their guilt. The

treacherous sergeant was hanged by the sentence of a

court-martial, and the Deputy-Governor (whose name of

Stewart might perhaps aggravate the suspicions that

attached to him), was deprived of his office, and imprisoned

for some time."

That the physician-conspirator of this history is Professor

William Arthur, King's Botanist, is established by his own
confession, as will appear in the account I now proceed to

give of what I have been able to learn about him.

William Arthur was a native of Fifeshire, the fourth son

of Patrick Arthur of Ballone, near Elie. He was born in

1680. 1 His father, who was at one time Surgeon-Apothe-

cary at Wemyss, and afterwards settled at Elie, must have

1 William Arthur, son to Margaret and Patrick Arthur, was baptised

2nd of September 1680—Witnesses, David Leslie, Master of Newwark ;

Dr. William Borthwick. (Baptismal Register, Elie Parish.)
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been a man of some position, for he was a Commissioner of

Supply for Fifeshire. 1 In view of aspects of our story that

will appear later, it is interesting to know that James
Cunningham of Barns, a lairdship near Elie, was appointed

Commissioner of Supply at the same time as Patrick

Arthur. William Arthur's mother, Margaret Sharp. 2

daughter of Dr. Sharp of Edinburgh, was related to Arch-

bishop Sharp,3 whose daughter Isobel was the wife of John
Cunningham of Barns, father of James. The Arthurs and
the Cunninghams were therefore not only neighbours but

connected by very close family ties. The pedigree table

annexed gives such information of the family of Arthur as

I have been able to obtain.

The Church, Medicine, and the Arm}' were the vocations

that attracted the sons of Patrick Arthur. William Arthur
chose Medicine and went to Utrecht, then at the zenith of

its reputation under Boerhaave, and obtained the diploma

of M.D. there, on 12th March 1707, as we learn from the

records of the Royal College of Plwsicians of Edinburgh,

of which incorporation he became in time a Fellow. 4

I gather that on his return to Scotland William Arthur
engaged in medical practice at Elie, probably assisting his

father; at least that is the inference I draw from the

description of him in the record of Edinburgh marriages.5

1 Scot. Act Pari., August 1707.
- Mr. Patrick Arthur and Margaret Sharp, both in the Parish of

Ellie, were contracted upon the 7th day of December 1672. They were
married upon the 17th of December 1672. (Elie Parish Register.)

Margaret Sharp was at the time widow of John Gourlay. second son to

Sir John Gourlay of Kincraig, who had died in 1660 and to whom she
was married in 1660.

3 In this connection Wood says in the East Xeuk of Fife, ed. 2,

1887, p. 202 :
" In May 1679 the archbishop's daughter, also Margaret

Sharp, afterwards Lady Salton. was paying a visit to Dr. Arthur in

this house, when the news reached her of the murder of her father on
Magus Muir. In her grief and anxiety, she set out without a moment's
delay expecting to get at Colinsburgh a conveyance to St. Andrews, and,
as tradition -ays, in order to make more speed, cast off her high-heeled
shoes at the ' White Yett' (the old entrance to Elie House, somewhat
south of the present one), and performed the rest of her journey
on her ' stocking soles.' " (See Elie Parish Register. Wood, East Xeuk
of Fife.)

4 See copy of the Minute on p. 383.
5 The entry runs :

" Mr. William Arthur, Doctor of Medicine in

Elie Parish, in Fife, and Barbara Clerk, widow of John Lawson of

Cairnmore in North-West Parish. Pro. 12th Februarv 171U. M. 21st

February 1710."
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In support of this I may cite also the fact that his name
appears as " of Elie " in documents of the day. 1

At the time of his marriage he could not be a practitioner

in Edinburgh, because the privilege of the Royal College of

Physicians to grant a licence to practise within the City

and liberties of the City of Edinburgh was then strictly

reserved, and Arthur had not applied for such a licence, and

did not do so until three years later. That he had entry

to the leading society in Edinburgh of his day is evidenced

by his matrimonial alliance with the family of Clerk of

Penicuik, his wife being sister of the distinguished Baron

of Exchequer, John Clerk, second Baronet of Penicuik,

who was then one of the most influential men in the

capital of Scotland. The pedigree table included here

shows the connections Arthur established by his marriage,

and these have an interesting bearing upon the events I

am about to relate. Through this connection, doubtless,

we find Dr. Arthur attending the Baron professionally in

company with Dr. John Clerk, first cousin of his wife. In

his Memoirs 2
(p. 85) Sir John Clerk says :

—

" About the end of June 1713 I catched cold at the

pouting on the moors, and fell into a feaver, which con-

tinued with me for 3 weeks. I was brought very low, but

by the will of God and the assistance of Dr. Clerk and Dr.

Arthur, two young physitians, I happily recovered. My
chief pain and truble lay in my head, which I found

vastly eased by the application of a Blister to my back,

and a cataplasm of popies to my head. I have made
a particular journal of m}^ distemper, so shall say no

more here."

It was in this year 1713, probably, that Dr. Arthur

definitely settled in Edinburgh, for the records of the

1 My references are mislaid. The following suggests residence :
—

Precept of Clare Constat by Robert Lundie of that Ilk, superior, in

favour of Anna, Isobella, Sophia, Margaret, and Mary Lundie, as lawful

daughter and nearest heirs of the late James Lundie, for infefting them
in the Keirs and Damside and the Mains of Strathairlie, bounded and
described as in former writs, No. 2544 and 2626 supra, being parts of

the lands of Strathairlie.—At Lundin, 5th October 1708. Witnesses,

Sir John Inglis of Cramond, Baronet ; Mr. William Arthur, M.D.
;

Humphrey Lundin, Writer in Edinburgh, and others.—The Laing
Charters, p. 703.

2 Memoirs of the Life of Sir John Clerk of Penicuik. Edited by
John M. Gray for the Scot. Hist. Soc, 1892.
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College of Physicians show that he then applied for the

necessary licence to practise in Edinburgh. By the

courtes}^ of the President and Fellows of the College I am
able to quote the following Minute :

—

" Edink., 23rd November 1713.

" Dr. William Arthur's petition for a tryal.

" The said day the petitione presented to the Colledge

by Mr. William Arthure Doctr of Medicine mentioning that

he haveing for several! years past applyed himself to the

practise of Medicine both at home and abroad, and being

graduat Doctr of Medicine at ye University of Utrecht

upon the twelft day of March 1701 years as his patent of

graduatione produced has expressed and therefor craving

that the Colledge would hold the ordinary tryall of his

qualifications to practise Medicine and being found qualified

to Licentiat him to practise Medicine within the City of

Edinburgh and Liberties thereof which petitione being

read heard and considered by the Colledge they grant the

Desyre thereof and ordain him to be examined upon the

institutione and appoynts Doers. Crawford and Mont-

gomery to Examination yrupon at any Dyet the President

shall acquaint them with. The said Dr. Arthure haveing

payed the Thesauror ane hundred merks gross in part of

his Dues as a Licientiat and Lykewayes satisfied ye Clerk

and officer.

Matthew St. Clair.

"P.C.K.M.E.

"5th Jany. 1714.—Dr. Arthur examd. upon the Insti-

tutions.

" 19th Jany. 1714.—Dr. Arthur explained two aphorisms.

" 9th Feby. 1714.—Dr. Arthur admitted as licientiate.

" 1st June 1714.—Dr. Arthur admitted Fellow."

We picture Arthur during the years 1713-1715 as a

medical practitioner in Edinburgh, associating with the

most influential people, man}* of them his patients, and

beyond suspicion of any want of loyalty—against that his

wife's relationships protected him—at a period when the

Hanoverian succession was not definitely established, and

the prospect of a Stewart return by no means obscured.
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There is no suggestion in any mention of him that has yet

become known that he had made any particular study of

Botany, or that he was more informed about plants for

medicinal purposes than the ordinary physician of the day,

who had to compound his own drugs, frequently also to

grow the plants from which the drugs were obtained.

Nevertheless, he was able to procure for himself in March

1715 the Household appointment which had been held by

Sutherland and which carried with it the responsibility of

keeping the Holyrood Garden and teaching there Botany

and Materia Medica.

Then came the debacle of the Castle plot in September

1715. The histories say of Arthur that he was a recent

convert to the Jacobite cause. This may be true so far as

concerns any active share he may have taken in measures

for a Stewart restoration, but he came out of a Jacobite

nest.1 His early associations were all with Jacobites.

Prudence in relation to material prosperity may have

induced dissembling of his real political thoughts, but one

must believe that the Jacobite spirit was there, and only

dormant until occasion called forth its exercise.

Of the part he played in the carrying out of the scheme

of the conspirators we have his own account, written from

Rome as a report to the Earl of Mar in 1716. The sub-

stance of this has appeared in the Calendar of the Stuart

Papers, vol. iii, published by the Historical MS. Commission

in 1907. In the condensation necessary for its publication

1 Wood (East Neuk of Fife, 2nd ed., 1887, p. 202) says the whole
family of Arthur were pronounced Jacobites. We have for this evi-

dence also in the intimacy that existed between the Arthur family and
the arch-Jacobite Dr. Patrick Blair. Thus Dr. Patrick Blair writes to

Petiver, the distinguished London apothecary :

—

"Dundee, November 28, 1713.

" I cannot express my concern that I have received nothing from you
by this ship who has unloaded my drugs this day, especially what
belongs to Dr. Arthur with whom I am like to lose credit for having

taken his money and he having not yet got any of the effects."—Sloane

MSS. 3321, fol. 52.

And again

—

"Coupar, February 27, 1714.

" Dr. Arthur seems to be displeased with the parcel of Books you sent

by Falconer. I wish he had got the rest of his copies."—Sloane MSS.
3321, fol. 64.

The Dr. Arthur referred to is probably Alexander Arthur, brother of

the Professor. See the pedigree at p. 381.
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there, some personal touches and references to localities are

omitted, and these, whilst of less moment to the general

reader, are of sufficient local interest to justify printing

here a literal transcript. By the graciousness of His

Majesty the late King Edward VII, I was granted the

privilege of a transcript of the whole MS. which is now in

the Library at Windsor, and am allowed to reproduce it.

[Dr. Arthur to the Duke of Mar.]

[1716, before October 17.]
—

" May it please your Grace

Its the inseparable Fate of every one concerned in mis-

adventures to bear a share of the dishonour however he

acquitts himself. Tho' mine have been of such an unhappy

nature that they strike at the two prime qualitys wherein

one can be of use in any enterprize his Conduct and

Courage the heavyest imputations that can fall upon a

Character, yet I had too many Vouchers not to be proof

against them had I been able to bear the thought of being

consider'd to have had a guiltjr pairt in the King's mis-

fortunes, 1 the only causes of all my sorrows and anjr im-

1 Here we have Arthur defending himself against the accusation

of betrayer of the plot. On a later page he returns to this when
describing his parting from his wife (see p. 397). The historians have
always made an effective use of the episode so gratifying to the instinct

of " cherchez la femme." That the plot was betrayed from within the

body of conspirators is attested by so good an authority as Baron Clerk,

whose close relationship to Lord Ormiston, the receiver of the betraying
communication, as well as to Dr. Arthur, is shown in the pedigree table

at p. 381 In his Memoirs, p. 94, Baron Clerk says :

—

" One publick incident I cannot but remember here, because some of

my particular Friends were so unhappy as to be concerned in it, this

was in September 1715, just after Mar came to Scotland and had begun
the Rebellion, to surprise the Castle of Edin.
"As the appointed time drew near for accomplishing this enterprise,

I belive some of the intended conquerors began to discover their want
of adequet courage, and therefor, to prevent it, made a secret intimation
of it to the justice clerk, then Lord Ormistone, he immediately gave
notice of it to the Depute Governour, who ordered most of his Garrisone
to go the round of the Castle Wall. This precaution hapned precisely

in time, for just as the Garisone came to that part of the Wall which
was to be scaled they found the above Serjeant Ainsley fixing the
Laders. He was immediately apprehended, and on the firing of a

musket the Heroes below dispersed themselves. Most of them on this

discovery fled the country, and the Serjeant was shortly after hanged at

the place where he was taken."
This does not implicate Dr. Arthur directly, and as his brother

Thomas Arthur was in the conspiracy, was married, and his wife knew
of his Jacobite associations (see p. 390), it may have been, if the betrayer
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patience I have ever express't, to which if I had the lest

contributed I had been so far from ever having the Con-

fidence of putting your Grace in mind of me that I should

have counted it my greatest happyness as I would have

made it my endeavour to be forgot for ever. And I must
confess I had such a reluctance to that infamy which

weakness I know your Grace will easily pardon that I was
resolv'd as weel as others to doe myself Justice as to those

points tho' by way of digression whatever way I was to

make my exit out of the world. Your Grace remembers
that from time to time we were forc't to alter our first

Scheme according to the changes made in the Castle, till

at last by confineing the numbers of the visitors there to

three only at once we were oblig'd to think on the Scalad.

My brother, 1 and I waited on Dr. Smith 2 severall times for

that purpose but he was grown so peevish that his secret

had been at first neglected that we could get him to doe

nothing. On which there was no time lost to let my Lord

Drummond 3 know where we stuck who took immediate care

to send one who was accounted ane ingenious workman i

was an Arthur, and a lady, that it was through Mrs. Thomas Arthur
the plot was discovered.

In this connection it may be said also that if the references to " Lady
Arthur" in the Ormonde letters (see " The Jacobite attempt of 1719,"

Scot. Hist. Soc, 1895) are to the Professor's widow, they show that she

was a Jacobite and, therefore, that she would not be likely to act in a
way that would ruin alike her husband and the cause.

1 My brother. Thomas, a younger brother. Ensign, Third Regiment
of Foot Guards, 14th April 1712 ; out of regiment 24th March 1714 (see

Dalton, vi, pp. 60, 62). Probably the Major Arthur mentioned in

Cal. Stuart Papers, iii, pp. 195, 215 :

—

" William Gordon to John Patersou.

"1716, November 9. Paris.

" I am glad Major Arthur has written. His friends are in great pain
about him, for they have had him dead in Scotland as well as his

brother."
2 Dr. Smith. Is this a cypher name ? On p. 396 there is a reference

to Mr. Smith, which was the cypher name of Lord Stormont.
3 Lord Drummond. James Drummond (1675-1720), afterwards fifth

Earl and second titular Duke of Perth.
4 "My Lord Drummond, who amongst the many good qualities he

has inherited from his familie, has that of imagining nothing can be
well done except he has the management of it, would undertake the
direction of all ; and for that effect made choice of a little broken
merchant, Charles Forbes, a man according to his own heart, who was
to be principall engineer and conductor of the affair."—Master of

Sinclair's Memoir, p. 29.
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to whom Barns 1 and my Brother gave the necessary in-

structions with the greatest exactness allowing several]

fathoms in the length to come and goe upon. But he pre-

tending that he cou'd doe the wooden and Iron work better

at home tho' my Brother had provided a very convenient

house for him of his own, we gave him leave to goe his

ways ; he promiseing to return with Mr. Forbes - leaving his

directions with us concerning the largeness and length of

the Ropes, that he said he cou'd adjust in two hours which

very soon after Mr. A. 3 took care to provide as likew>

bespeak a very convenient place for him in one Mr. Sk^en s

howse 4 a mile from the town and as far from the destin'd

place in the Castle. Your Grace knows the design had

been lone- a foot and we not beeincf then certain how soon

1 Barns. Cunningham of Barns (see Patten's History, p. 38 Wood
(East Xeuk, p. 397 gives the follow: s - ee of the Barns family :

—

John Cunningham = el Sharp,
of Barns, d. before daughter of Archbishop,

1704. d. 1693.

j
|

William, JAME< = Margaret Cunningham John. Agnes, Margaret,
d. 1691. i (perhaps his cousin). b. 1635. b. 1656. b. 1690.

m. 1689. . d. 1686. d. 16:9.

JOH>\ ALEXASDEE.
b. 1691.

This pedigree does nor impress me as being correct. If James
married in 1689, he would be, say, 21. and therefore born in 1668—but
his next brother was born 1685. i.e. 17 years after. The Elie re_

may decide.
- Mr. Forbes, James Forbes. Cypher names of Captain Henry Harry)

Straton (Stracton. Straiton), one of the most active Jacobites of the

period, in the confidence of the Earl of Mar. See many letters and
references in the Cal. of the Stuart Papers. He died in 1725. Thus
Lockhart to the Pretender :

—

•• I gave you a few dayes ago ane account of H. Straton s death, my
letter Dated 8th instant May 1725 went by the common p -: : Mr.
Dundass. because I had no occasion of a ship from Leith and did not

incline to lose any time in acquainting you of it : however it was so

writ as to be of no consequences if intercepted. In it I told you all his

papers were secured : but I am now to inform you that last week his

wife, by the advice of Balinerinoch burnt all that had any relation to

you or your friends.'"—Lockhart Papers, ii. p. 154.

It will become apparent in course of Dr. Arthurs narrative that

he throws blame for the failure of the conspiracy upon Captain
Straton.

Mr. A. Who was this Not his brother Thomas. Perhaps James
Arthur of Shanon's Regiment.

4 Mr. Skecn's house. The Master of Sinclair says, " They had employ'd

a fellow in the Caltone to make the ladders."'
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the execution x might be necessary it was thought proper

my Brother and I should make ourselves known to two or

three noted torys of generall acquaintance with the youth

in town, by which means we found to our satisfaction that

in twenty four hours' warning we might command as many 2

as we needed for any loyall undertaking of that nature in

which we acquiess't without coming to particulars or insist-

ing further at that time. But Shanons Regim[en]t 3 arriving

it was th'ot better we shoud have some Souldiers upon
which by the advice of Mr. Stracton that we always

obtained by Barns's means, and if I be not mistaken my
Brother consulted the Earl of Northesk and Leven and
my Lord Haddow. We got leave to break our mind some-

time after to James Arthur 4 our Cozen German then a

Lieut[enant] in the fores[ai]d regim[en]t,who at lenth under-

took to provide us with forty Grenadiers upon demand with

their arms and ammunition, by which means we knew how
to make up the Complement with the assistance of twenty

1 Col. Allan Cameron in the narrative of "his going into England
from the King, July 1715, which he wrote at Avignon from memory &
gave Lord Mar 29 October 1716," mentions amongst the instructions he
communicated to the Kings friends this one, that if Government
attempted to disarm or arrest them before the King set out for Scotland
they should "put all their schemes of surprising Edinburgh Castle &
other jdaces in execution."—Cal. Stuart Papers, iii, p. 558.

Again on p. 559 :
" I had on my arrival at London two letters from

my nephew who waited on you at Nancy. He had been amongst your
friends and gave a full account that all things there were then in readi-

ness and every one concerned had acted their part so well that their

schemes were then ready for execution and that there seemed to be no
fear of their miscarrying, and that Lord Marischal had prepared every-
thing that could be done at Dunottar and Edinburgh Castle and other
places there in a good way."

2 " There were about 60 or 70 Gentlemen concerned in it, and tho'

the attempt was extremely hazardous, yet they had resolved on it, and
at many secreet meetings encouraged one another to persevere in it."

—

Baron Clerk's Memoirs, p. 94.
3 Shanons Regiment. The 25th Regiment of Eoot (King's Own

Scottish Borderers), to which Viscount Shannon was appointed Colonel
in 1715. It was raised in 1689 by the Earl of Leven, who was succeeded
in 1694 by Colonel Maitland, and he in 1711 by Colonel Breton. Not
to be confused with Shannon's Regiment of Marines which Viscount
Shannon raised in 1702, and which was disbanded in 1713. See Dalton,
Army Lists and Commission Registers, vols, iv and v.

4 James Arthur. Dalton gives Ensign James Arthur in this regiment
in 1695 ; he became 1st Lieutenant, 25th August 1702. Is this the
officer referred to ? One would have expected him to hold higher rank
in the regiment by the year 1715.
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or thirty we expected with Balhady. 1 The time drawing

near my Brother got one Ainsly a Serjant of the greatest

interest in the Castle, Cozen Germ[an] to Blackhall 2 a

Laird at Kelso whom I shall have occasion to mention

afterwards, appoynted to meet him at a retir'd Alehouse

without the walls that had for its' Sign ' Suum Cuique

'

3

where Barns Dr. Montgomery 4 and I were waiting for him
where taking him to a private Room, never parted with

him till he got him perswaded to undertake the matter

chearfully. He refus'd money alledgeing himself a gentle-

man, told my Brother that he needed only two Sentinells

and gave him his best advice to whom he shou'd apply

—

Said he cou
;

d have the charge of the Guard when he

had a mind and assign these men their proper posts, that

it would be easy for him to nail all the arms but that

they would be usefull to our selfs. The two Souldiers

were soon engadg'd one of them was son to Holland 5 who
was design'd to be the Messenger of our Success who no

doubt was the first who brought your Grace the fatall

news. I spoke with the yowng Lad myself and did all

I cou'd to animate him. Our affairs being brought to this

happy posture we cou'd not refrain to hugg ourselves and

my Brother pretending to his wife to goe see my Lord

Leven at Melvill went as hard as he cou'd to inform my
Lord Drummond of his good fortune. But missing Mr.

Forbes at that time was in hazard of beeing apprehended

he was obligd to follow him five miles higher up the

Cuntry which made him a day latter in his return. His

wife Concluding that he was gone over to your Grace and

that I could not but be acquainted with it, did not spare

1 William Drummoud of Balhaldy (otherwise called MacGregor of

Balhaldie). Nephew of Colonel Alau (Allen, Allan) Cameron, brother

of Sir Ewen Cameron of Lochiel.
2 Blackhall. Who?
3 Suum Cuique Alehouse. Where was this, and what its history .'

4 Employed by Lockhart to go from Carnwath to Edinburgh to

Captain Straton for information. Lockhart Papers, vol. i, p. 4^7.

Lockhari/s wife was Lady Euphemia Montgomery, third daughter of

ninth Earl of Eglinton—was she a relation ?

5 The two soldiers were, according to the account in Rae's history,

"James Thomson and John Holland," who had "received, the one
8 guineas and the other 4, with a Promise of a better Reward, if the

Design should succeed." Holland, the father ; "Old Holland,'' as he is

afterwards called.
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me indeed nor observe any discretion for twenty-four

hours. 1 But as she never dream'd of the Castle his return

remov'd all her fears and a visit to the Caledon[ian] Coffee

house where he treated with Lindsey 2 about his Commission

made all things weel with the Whiggs. Soon after orders

came for the troops that lay in Park to march for Sterling

the morning of that very day appointed us thursday the

8 of Sept[em]ber, it was our good fortune that we had two

days advertisement We met Mr. Wallace 3 and three or

four others with whom we had kept a decent correspondence

from the time of our first communing and letting them

know everything that was necessary ; some undertook for

ten, other for fifteen who with those we had put up for

ourselfs by degrees with all imaginable caution amounted

to a sufficient number for the attempt considering the

interest my Brother had in that Garrison and I by his

means, for I must say that never were two persons so

happy or counted themselves more so in theer Scituation

to such ane affair, having good reason to reakon the Castle

in the King's possession if we cou'd be but once there our-

selfs with ten or twelve or the lest appearance to support us

there beeing none there but Lindsey and Burnbank 4 whom
we could suspect would draw their Swords against us persons

as litle regairded by the Garrison as fear'd by us ; Places

were assign'd to evry litle Comand ? and those that wanted

of their own were directed to a convenient house in their

way in the back of Potterow Street where by Mr. Murray

of Stenhop's 5 care were laid for them thirty good pieces

1 Tom Arthur was then married. His wife, too, knew about her

husband's Jacobite proclivities. Was it after all Mrs. Thomas Arthur

who peached ?

2 Lindsey. Presumably the Lindsey of the Castle afterwards referred

to. Does it mean that Tom Arthur wished to re-enter the Army or at

least suggested this as a cover to his conspiracy ?

3 Mr. Wallace. Cypher name for whom'?
4 Burnbank. Cypher name for whom ? Or is this Porteous of

Burnbank 1 See Dr. W. B. Blaikie's footnote below.
5 Murray of Stenhop. Dr. Walter B. Blaikie sends me the following

note :

—

" Sir David Murray of Stanhope and Ardnamurchan, 2nd Bart.
" He was out in the '15, but does not seem to have taken any very

prominent part. He was a man of great energy, purchased the estate of

Ardnamurchan from Campbell of Lochnell, and developed the lead mines

of Strontian. Lockhart of Carnwath (Jacobite manager) thinking that

owing to his active habits and constant moving about he would be a
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with Screw'd Bayonetts and a great many other small

arms and the Chiefs of the different tribes were appoynted

to meet my Brother and me at Arthur Reid's Tavern ' at

8 oc[loc]k that evening before the attempt which was to

be at eleven precisely the round beeing then always

punctually at twelve headed by Lindsey for the most part.

by my Lord Orm[istoun's]
"
2 renew'd Orders to keep them

alert. Much about the time we were put to these Shifts

Mr. F[orbes] and Balh[aldy] came to Town with about

twenty rive or twenty six men and the former assuring

my brother that all things were right on his Side the man
was immediately set to the knitting of his Engine. I paid

them a visit with my Brother betwixt live and six that

unhappy afternoon with whom I found Barns and Mr. A.

according to assignation. Mr. F[orbes] after having en-

tertain'd us with the first Scroll of a very long and posi-

tive description of all our proceeding not only for the

that evening but for several] days to come which was to

be sent the same night to my Lord Drummond by old

Holland. He took his leave about six disguis'd in a

Hacqueney Coach in order to visit the machine. Upon
his return he seemed to be mightily discontented with the

work which he s[ai]d he had order d to be rectyfy'd. We
complain'd very much that he return'd at all in that ease.

suitable Jacobite agent, requested him to accept such a post. He
declined, stating that after receiving his life (after 1715) from Govern-
ment he would not occupy himself with plotting, especiallv as he wished
to devote himself to developing his enterprises.

•' He, however, added that ' when there's a push to be made I'll

venture all with the first ' (Lockhart Papers, ii. 249). He died in 1729.
"He married (1) Lady Ann Bruce, daughter of the 2nd Earl of

Kincardine
; (2) Margaret, widow of Thos! Scott of Whitlaid, and

daughter of Sir Wni. Scott of Ancrum.
• By his second wife he was father of John Murray of Broughton,

Prince Charles's secretary—the Traitor.
•' His grandson, Sir David Murray, 4th Bart., was A.D.C. to Prince

Charles in the
:

45. He was tried, condemned to death, but hi? lite was
saved, though his estates were forfeited and sold : the Stanhope
property (Stobo, etc.) in Peeblesshire was bought by Jas. Montgomery,
Lord Advocate, for £40,500.

•'(Sir David Murray, 2nd Bart., was buried in the Canongate
Churchyard, 7th February 1729.)"

1 Arthur Beid's Tavern. What ifi history of this tavern ?

- A iam Cockburn of Ormiston. Senator of the College of Justice,

Lord Justice -Clerk, d. 1735. See pedigree table at p. 381 of these
Notes for connection by marriage between him and Dr. William Arthur.
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But all our interest coud" not perswade him to goe back

nor could we all convince him of the absurdety of sending

such a letter, or the impropriety of one so much labour'd

from a person to be suppos'd in so great a hurry giving for

his reason that it was no matter tho' some incidents vary'd

and that his occupations within the rest of the night would

not give him time to write. Formerly we had no other excep-

tion against him but for the accidents he was lyable unto

by his beeing doublely obnoxious to the Messingers but now
to our great wonder we found him invincibly possesst with

the most unseasonable vanity that ever enter'd the heart of

man, to which all considerations else were like to be a

Sacrifice. We parted near eight not without abundance of

Remonstrances and that he might meet us precisely under

the wall at eleven. Barns gave him his watch which was

set at the same time with my Brother's. I'm sensible

now that I must trouble weary your Grace with a great

many triffles most partly relating to myself for no other

reason but because I would gladly lay the whole before

y[ou]r Grace otherwise without any discontinuation or

disjointedness which without that method I know not

how to avoid. We all thought it necessary to have poor

Wilson the Mathematician 1 but he not beeing fam'd for

his talent of keeping Counsel I only orderd him by a

billet to meet me at the Exchange Coffee house 2 at eight

ocl[ock] from whence I led him to a private Room in the

s[ai]d tavern. He exulted at the proposall and gave us

some mirth by saying frankly that he had two books

and that if he had other two he wou'd soon shew the

town greater wonders than ever Archimedes did at

Syracuse with a great deal of that kynd of sublime. I

soon got the books and giving him directions to the house

mention'd without the port where my brother and I was

to call he went off with a lusty fellow from Leith. Dr.

Montgomery had sent me with my promise to bring him

a pair of fine brass blunderbuss pistolls which Barns had

lying for his use at his house in the Potterrow Street. My
other offices were to take up six men Aphosk 3 promis'd

1 Wilson the Mathematician. Who was he ?

2 Exchange Coffee House. Where was this, and what its history ?

3 Aphosk. Cypher for whom ?
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to have waiting for me at a certain Alehouse in the same
Street and after having arm'd myself at the house on the

left side I was to visit the several] Decads as we ealFd

them by the way and give them the word and having
united my men with the Souldiers my Brothers man
s[ai]d he had engad'gd to dessert who were to be at the

head of the garden opposete almost to our part of the

wall and other three fellows from Leith had comprehended
on with my Brother whom he said he would lodge in the

Grey fryars Churchyard. I having put them in a con-

venient Station I had agreed on with my Brother. I was
.to be before at the foot of the wall in order to goe up first

with him hard upon ten reakoning it our advantage to

have all the gates shut after us. I met with one interrup-

tion which gave me abundance of perplexity and fatigue.

One Mr. MacKenzie a lusty young Gentleman was sent

to my Brother who it seems had fall'n very untimeously

into a demurr about the authority we had for what we
were about to doe and he not beeing satisfy'd with what
my Brother could alledge, I durst not decline the imploy-

ment of trying if I coud still find Mr. Forb[es] and there-

fore made him run with all his speed, it beeing then very

dark, down to the middle of the Cannongate where he

lodg'd. But finding he was gone nine minuts and after

having upbraided him and his company rudely enough at

the foot of the stair begging him only to hold his peace for

one hour I broke off from him at the former rate. He did

all he coud to to overtake me. But hearing him blow at a

terrible rate in a terrible manner I believ'd him resolv'd,

and stop't about the trone Church. He begg'd only I

would give him leave to bring his sword which he s[ai]d

the wou'd doe in a minut I am not able to express the

uneasyness I was in he stay'd a long while and ten was

struck at which time they shut the Potterrow port. A
thousand times I was like to break olf but the thoughts

of the importance these men might come to be of to us

and how censureable I woud be if we sutfer'd any thing

by the want of them restrained me tho' not beeing ac-

quainted with him I did not know but I might be betray Yl.

When he came I did not fail to chide him and finding they

were all gone from the Tavern I made him begin his race

TRANS. BOT. SOC. EDiy. VOL. XXVI. 28
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from the top of Bellswynd to the P[otterrow] Port, which

we finding shut and the keye gone we return'd by the

Cowgate to the gate of Bristow which was lockt likewise.

But finding the old Porter as he was going away with the

keye that knew I had several patients without, made the

best despatch he cou'd to let us thro' a little wicket and

returning by the wall at the old rate I gave my halfe dead

Companion leave to draw his breath being sufficiently

reveng'd, while I call'd for Aphosk's men. But neither he

nor they had been there tho' I was told since that

they went to the place. I got Wilson's Pistolls from

Barns who came out with me in order to give my Brother

ane account of my arriveall and fortune who was hard by
Mr. M., 1 Mr. Porteous of Glenkirk 2 and severall other

friends and with a design to be a distant spectator only

for affairs without beeing committed to his Conduct, and

having delivered you and beeing heartily glad that I had

overtaken my business. I charg'd my piece weel with

three ball and hanging her on for the first time with

the greatest pride in the world, tho with little skill, and

went off with the first man that offered to goe with me.

I found the Gentleman cunningly plac'd amongst the Stacks

of pease to whom I gave the parole as I went along and

was glad to find that as I had left the town in profound

Quiet that all things were so abroad. I traverst all the

grownd where the deserters were to be with all the Speed

I was able, but in vain and went into the Churchyaird on

my tiptoes and left not a monument nor a gate untryd,

likewise to no purpose. On which I set myself directly,

to my business. There was a good number of our people

on the grassy part of the ascent so weel conceald by the

thistles that I was treading on their limbs before I was

aware Alexander Stewart 3 was there and spoke to me
whom I was glad to see in y[ou]r Grace's service in Perth

1 Mr. M. Perhaps Montgomery ?

2 Porteous of Glenkirk. From Dr. Walter B. Blaikie I have the

following note :

—

" Porteous of Burnbank. There was a Porteous of Craiglockhart who
had a brother a friend of Sir Hugh Paterson of Bannockburn who was
a Jacobite refugee in Paris in 1716 (Stuart Papers, ii, 345, and iii, 7),

but there is no evidence that this is the same."
3 Alexander Stewart, "Who was this ?
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he having been one of them I had engadg'd. They told

me that it was some minuts after eleven and that the

Sentry was begun to call, but that nobody had gone up the

rock the Ladder not beeing as yet come, on which I scrambl'd

up to him as fast as I cou'd in order to encourage him.

Whenever he heard me he bid me welcome and letting

down a rope with four or five pieces of lead hanging at

the end of it desir'd me to dispatch supposeing I had the

ladder. I told him over and over as loud as I cou'd venture

that it was not yet come but he not seeing me nor hearing

what I said the wind then blowing so very high fell a

tugging, challenging me constantly say what I coud with the

most weaiysome repetition of these words.—'Is it on, is

it fixt ?
' He told me he was not any of them my Brother

had spoke with but that he was imploy'd by Ainsly the

tothers being; reserv'd for another use and that all things

were in a noble dispo[siti]on for us but that we might

expect Lindsey at eleven and thus we spent a longer time

than twice our number might have gone in over. I desird

the Gentlemen below the Rock to send me up some body,

on which there came up two ; they told me that my
Brother and all the Company were as uneasy as the

Sentry or myself, on which I begd' they wou'd desire my
Brother ether to goe or send for it all in haste. In a litle

one of them return'd telling me my Brother had taken the

way as fast as he cou'd. Much about the time that I

reakone'd one hour near elaps'd which was all we desir'd

or expected I heard a confus'd noise of voices within, on

which I concluded our whole affair ruin'd but beeing rather

resolvt to perish than give the first suggestion of danger I

conceal'd it to the End beeing firmly resolv'd to push it to

the utmost counting it my glory to succumb in so honour-

able a design. Soon after my Brother dropt down at my
Feet in a worse pickle than Mr. McKenzie had been in with

this Expression ' My God, I'm quite spent.' After him
came one with the Ladder wrapt round his shouldiers on
the Sight of which I call'd up the Gentlemen who pleas d

me mightily with their alacrity. Whenever it was laid

down my Brother knot it to the string with all expedition

When the fellow was drawing it up I observ'd the blocks

were so small contrary to orders, that the wind twisted the



396 TRANSACTIONS OF THE [Sess. lxxix.

ladder a thousand ways and neither they nor the hooks

beeing cover'd with cloath as they were ordain'd to be,

they made a very dissagreeable noise against the wall.

But the fellow continuing to pull till he got all in over I

believe furnisht us generally with one suggestion. The place

from which the fellow let down the string was four or five

paces from the Sally Port on the archt turn towards the

west kirk and on the brink of a precipice where the wall

seemed to be considerably higher and it beeing the Sally

port at which we had agreed to goe up with the con-

veniency of a wall on each side we concluded that he had

chosen the first place for his own greater ease in leaning

over and taking up the Ladder, and that he was prepareing

to let it down where we had hopes it wou'd serve. But

while we are in suspence about that, we heard a sudden

noise on which the fellow threw our Ladder hastily over

which made a dismall rattling for a long time, then fir'd

his piece amongst us I don't doubt with sufficient resent-

ment and after him we had a volley from the Patrole. I

was grown so stiff with standing there so long after my
former violent exercise that when I was got down I found

myself alone and after having call'd on my Brother again

and again and on the dearest Names to me in the Company
to no purpose, not being able to step over the narrow ditch

on the side of the way I made a Compass and sat down

with my Gun in my hand on the first Sheaves. I had

stumbled on a musquet which somebody had left on the

Rock by which I had cut my left hand in two places

bruis'd my thigh and tore out and shatter'd my pocket

with a pistoll I had there. But my Soul was too much

fill'd with grief and indignation to advert to anything of

that nature. One Mr. Smith 1 returning in search of some

friend to take his fate [sic] knowing my voice came to me
and we going together by the way to the Dean met with

Holland 2 and he beeing my old acquaintance and neighbour,

with abundance of kyndness offer'd me his horse that was

1 Mr. Smith. Mr. Smith was the cypher name of Lord Stormont

;

W. Smith, junior, that of his son James Murray. Their direct associa-

tion with the plotters is nowhere stated—is it possible that one or other

is referred to here ?

2 Holland was to have been the messenger conveying intelligence to

Mar in the event of success of the plot.
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waiting for him and told me where he had a Boat. But

not beeing able to bear the thot of bringing y[ou]r Grace

the first disniall tidings I chose rather to run any hazard in

the Country not without some hopes of doing some service

in the Border where I heard they needed to be prompted

a little. We got Horses from a niece of mine at Palton l

where I had made my wife believe I was to be all night

and crossing the Pentland hills went to Sir Dav[id]

Forb[es] 2 widow's house, ane Aunt of my Wife's eight

miles distant from town where I got one of her Sons to

goe in express to get the news and to tell my poor wife

that I was well, whom I pity'd mightily having deluded

her with so much success that we never had parted with

such remarkable chearfulness and indearments and to

whom I knew I had never given the lest suspicion by

any imaginable token. 3 She sent me a most Lamentable

Letter telling me that she had been visited by my Lord

Orm[istoun] Her Brother Baron Clerk and Sir Jo[hn]

Ingles' airly that morning, who rinding her Ignorance

too plainly by her inundable [sic] astonishment desir'd

her to invite me home in their name with abundance of

line promises that I cannot think of yet without t

utmost scorn 5 which I desir'd her to let you understand e}

My w[ife's] interest lying in the neighbourhood ~ I got

what money I demanded and her Factor's horse that he

had lately bought out of the Greys. And meeting some

Teviotdale Gentlemen at Lady Mary Scots s House three

1 Palton. I suppose Polton ?

- Sir David Forbes of Xewhall—married Catherine, aunt of Baron
Clerk. (See pedigree table at p. 381.)

3 Again reference to the betrayal.

Sir John Inglis of Craniond, son-in-law of Lord Ormistoun and
brother-in-law of Baron Clerk. (See pedigree table at p. 381.)

5 This tri'o to which Arthur refers with scorn was really a family

party closely related to himself. Arthur married Baron Clerk's sister
;

Bar^n Clerk married Sir John Inglis' sister : Sir John Inglis married

a daughter of Lord Ormistoun, to whom he was also stepson—so that

Inglis was Ormistoun :

s son-in-law and also stepson ;
Clerk was I

bruther-in-law and the husband of Ormistoun's stepdaughter. The
pedigree table at p. 381 shows the relationships. And then, as appears

later" in Arthur's narrative, to them he owed his appointment as

Professor.
6 Had Mrs. Arthur communication with Mar ''.

' This refers to Cairnsmuir. Mrs. Arthur's first husband was Sir

John Lawson of Cairnsmuir. (See pedigree table at p. 3S1.)
8 Ladv Marv Scot's House. Where ?
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or four days thereafter was recommended by them to

Herries and other Friends in the Border who got me
conveniently lodg'd in a little village on the English side

of Tweed called Leronith x
; while I was at dinner at

Cornwall 2 with a knott of these Merse Gentlemen five

or six days thereafter kynd Heav'n sent me that Dear

Creature Barns, from whom I never parted till I left

whose wisdome fortitude and zeal that he exerted on all

occasions Dean 3 never thinks of without admiration.

He told me that he met a Company of Gentlemen who
having lost all patience in waiting for the Ladder were

retiring to the Town and that with great difficulty he

got them perswaded to return back. We were told by

severalls at Perth 4 that they met Mr. Forbes making

towards the Castle a half mile from the Spot as they were

making a Shift for themselves. My Brother told me that

some Barbers and others of that gang were forming a

Contriveance at their bottle of that sort six or seven

months before, but I never heard that It took air among

the Whiggs or cou'd observe that they lookt after it with

any other air than as a place of importance which they

might realy consider as a good prize tho' I had daily the

best opportunitys. I din'd the Sunday before at my Lord

Ormeystown, smoakt a pipe the same week with Major

Aikman,5 in his Club at the King of France's "dredgy" 6

as they call'd it which then they observ'd evry night,

and I may add that Bar-on Clerk din'd with me the

very day before, who at that time was inseparable from

1 Leronith. Where ?

2 Cornwall. Where? Dr. Walter B. Blaikie has given me the

following information :

—

" Cornwall, I imagine, is really Cornhill, pronounced Counell or

Cornell, a village (near Coldstream) on the English side of the Tweed,

but I do not know Leronith. Perhaps a careful scrutiny of the Ordnance

Survey Map might show a survival of the name somewhere in the neigh-

bourhood of Coldstream. I have, however, little doubt that the word
is a mistranscription of Learrnouth, a place a little to the south of

Cornhill."
3 Dean is, I take it, Arthur's cypher designation.
4 Arthur must have gone with Barns to Perth. Arthur refers to

seeing Alexander Stewart " in yr. Grace's service in Perth." (See p. 394.)
6 Major Aikman. Probably James Aikman of Preston's Regiment.

Perhaps related to Aikman the portrait painter (see pedigree table at

p. 381).
6 King of France's " dredgy." Is there a history of this ?
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my Lord Ormestoun and who readyly would have dropt

something or other of it, My wife and I being his greatest

favourites. But of my terms with these people I need give

no other demonstration than that they had made but now
lately procur'd me a Commission whereby they made me
Professor of Botany and materia medica for N[orth]

B[ritain], Sub-Keeper of the R[oyal] G[ardens] at Edin-

burgh and anything relating to that subject that I was

pleas'd to put in the Commission myself exempting me
likewise from the abjuration. Thus I have giv'n y[ou]r

Grace a most dispassionat account of the whole affair so

far as it came to my knowledge If there was anything

more in it time and some other evidences will bring it to

light. I shall leave it to y[ou]r Grace's Judgment without

presuming to make any animadversions. Barns no doubt

would give y[ou]r Grace ane accurate account of all that

passt from our meeting till we saw y[ou]r Grace 1 and I'm

hopefull that y[ou]r Grace will very shortly receive from his

hand a more perfect deduction of what I am to undertake

by y[ou]r Grace's command. He having besids an infinitely

superior Judgm[ent] a much greater happyness in remem-

bring time with the names of Persons and places'' [9£ pages].

[" Endorsed. A paper left by Doct. Arthur when a dying

at Rome with Doct. Kenyon to be given to Lord Mar.

R[eceived] at Avig[non] Nov. 3rd, 1716."]

The two following extracts from the Marchmont MSS.
published in the Fourteenth Report, Appendix, Part III of

the Historical Manuscripts Commission, are immediate

postscripts to the story written by Arthur:

—

{Page 163.)

" Letter from Adam Cockburn. Lord Justice-Clerk, to

(Lord Polwarth). Edinburgh, 11th September 1715.—In-

timating the meetings of the noblemen in the north and

the setting up of King James's Standard at Braemar by

the Earl of Mar, who ' persists with great keenness in his

designe. Whether the defeating the design, Thursday's

night, they had on the Castle of Edinburgh will put a

stope to their march southwards I doe not know. The

1 Arthur and Barns met Mar then after the failure. Was this at

Perth when thev heard of the conduct of Forbes .'
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designe on the castle was very well laid, it was discovered

about nine at night, and as they had concerted they begune

to putt it in execution between 11 and 12. They were

actually getting their ladder drawen up, by a sentinell

they had corrupted within the garrison. We have gote

the ladder and other materials with a number of arms

they left when they rune. The Highland men, above 20

of them were at Kinross nixt day ere they halted. We are

bussied to find out the plotters ; there are several taken up
;

some were seised, one comeing from the wall with a fire

lock in his hand without hat or wige, they call Captain

McClean, another, Leslie, taken at the root of the wall,

mistook the town guards for some of their own folks and

gave the parolle which was St. Andrew.- Had the castle

been taken they were to a given the signal by three rounds

of the guns, all their friends were to hasten hither and the

body of the Highland army was to march presently for the

south,'" etc.

{Page 164.)

" Letter from ' George Drummond ' (afterwards Provost

of Edinburgh) to Lord Polwarth. ' Munday, one aclock,

12th September, 1715.'— Giving some reports of the rebel

movements. He also states that in expectation of a second

attack on the castle of Edinburgh ' a lieutenant and 24

men of the town guard with 30 of us went out and kept

guard at the back of it all night in Livingstouns yards, but

we had the pleasure of coming into town safe in the morn-

ing without having seen an enemy. . . . On Saturday, one

of Arthur's accomplices called Johnstoun, an old servant of

Leven's was apprehended in the town : he confesses he was

with him Thursday att 9 att night, went in quest of him

att the back of the wall att 11, says he mist him, owns he

lay att a stouk side all night, but will go no further. He
is in close prison feeding on bread and water. The other

centinell confessed all on Saturday, but the corporal con-

tinues yet a disingenuous dog.'

"

Of Dr. Arthur's movements subsequent to the flight he

himself describes we know little. That he was in direct

communication with and met the Earl of Mar we gather

from his own statement, and also from the record by Patten

of his arrival on the Borders :

—
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" There were no Hostilities used here, only the Horse

o-oino- out a Foraging, went to a Seat of the Duke of Rox-o © © ©
burgh's near the Town, and brought in some Hay. While

they continued here, Dr. Arthur, a Gentleman concerned in

that designed Attempt upon the Castle of Edinburgh, of

very good Parts, and generous Education, and one Mr.

Cunningham of Barnes, came from the Earl of Mar with

Intelligence, and returned to him again; after which, the

same Gentleman came again to the Rebels when at Preston."

We hear of him next in Italy, and from Rome he wrote

the autobiographical account of the Castle plot reproduced

above, and which was transmitted to Mar by Dr. Roger

Kenyon, as the following letter—also transcribed from the

Calendar of the Stuart Papers—explains :

—

"Dr. Roger Kenyon to the Duke of Mar.

" 1716, October 17. Rome.—Enclosed is the legacy of an

honest man, and a very faithful subject, Mr. Arthur, who.

after escaping a thousand dangers in the King's cause, met

his death where he came for safety by eating a few figs,

which threw him into a dysentry. The day before he died,

he ordered these papers to be delivered me, and desired me
to send them you with some excuse for their coming in a

form so little lit for your perusal. Had God allowed him a

longer time, that would have been amended, and you would

have received with these an account of what passed at

Preston in his observation. You will receive them just as

they were delivered me, and I have only to add, that,

several being named who may yet be in danger or un-

willing to be generally known, he assured himself you

would take care, that living or dying, he might be hurtful

to nobody. I had known him only since my coming here,

but, as far as I could judge, besides a true zeal in the

King's cause, an excellent heart, and no talents wanting

to have made him most useful in his station, he seemed to

be a great lover of truth, not only so as not to alter it, but

even to speak it, where it might not be over grateful.

This may make his relation even in the lesser circum-

stances of it, of more regard, and, since it came to my
hands, it has been seen by nobody. We had permission

to bury him by the sepulchre of Cestius, a piece of an-
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tiquity well known here and within the walls, which is

esteemed a favour to us sort of people, and was procured

by means of Cardinal Gualterio."

To this letter is appended a paper endorsed " Pour

ensevelir a Rome un Protestant," of which the following is

a transcript :

—

Nota delta spese per il funerale del Mr. Arthour

Per la croce .....
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brighten I put in print now what I have. All I claim in

it is that I have removed doubts and uncertainties that

have hung over a period in the history of my predecessors

in the Keepership of the Royal Botanic Garden. Xowhere
in any of the documents referring to Arthur is mention

made of his having performed the duties of his Professor-

ship. Possibly during the summer months after his

appointment in May 1715. he may have given some atten-

tion to the Royal Garden and held colleges there before

his obsession by the political scheming which ended in

the abortive Castle Plot. We have no evidence. And we

must bear in mind that from 1706 the direction of the

Town's Botanic Garden and the Professorship of Botany

in the University were in the capable hands of Dr. Charles

Preston first of all, and then of his brother George Preston.

Their teaching would be in rivalry of that in the Royal

Garden, and doubtless they had acquired by the time that

James Sutherland left the Royal Garden a practical

monopoly of the teaching, inasmuch as Sutherland had

given himself up entirely to numismatics. In any case

Arthur's botanical work must have been of the slightest.

One cannot but feel on reading Arthur's story of his

exploit that he was hardly of the stutf of which successful

conspirators are made. That it was through him that

information of the plot was conveyed to those who could

stop it. is not, as I have pointed out, beyond question. He
certainly suffered severely through the failure. The Earl

of Mar's opinion and appreciation of his services are

cynically shown in the following letter :

—

The Duke of Mar to Captain Harry Straton.

" 1716, November 15.

• A countryman of yours, a very pretty young man. is

lately dead at Rome, Dr. Arthur, and his brother Tom, who
is at Francis' quarters (the Firth of Forth), has fallen so

ill on it, that 'tis feared he'll die too. The Doctor at his

death. I hear, declared he was a Presbyterian, but a loyal

one, as he called it. which he thought was not at all

inconsistent. You know what was his kind of loyalty.

Pray are many of your Presbyterians of his opinion ?

"

Cal. Stuart Papers, iii. p. 215.
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I wish to record my obligation to Mr. F. H. Blackburne

Daniel, Editor of the Calendar of the Stuart Papers, to

the Hon. J. W. Fortescue, King's Librarian at Windsor, to

the Lyon King, and to the Rev. Henry Paton for help

freely given in the compilation of this story of Professor

Arthur.

I have also to thank Dr. Walter B. Blaikie for informa-

tion which appears in the notes.

Notes on Some Scottish Plants. By James Fraser.

(Read 7th October 1914.)

The following list of plants, observed during 1914 except

where otherwise indicated, consists of " aliens " new to

Britain (these are marked by a star), new records for vice-

counties, and plants considered sufficiently interesting to

have new localities for them put on record.

* Arabis auriculata, Lam.—Several near Musselburgh,

v.c. 83.

Impatiens glandulifera, Royle.—Several by the side of

a burn near Loanhead, v.c. 83.

Vicia tetrasperma, Moench.—Abundant on railway bank

at Dirleton. A new record for v.c. 82.

Goronilla varia, Linn.—A colony 20 feet in diameter,

near Loanhead, v.c. 83.

Epilobium angustifolium, Linn.—Several clumps near

Loanhead and near Colinton, v.c. 83. Patches on railway

banks near Aberfoyle (in 1913), v.c. 87. Patches on

railway bank near New Luce, v.c. 74.

* Vaillantia muralis, Linn.—Several near Musselburgh,

v.c. 83.

Carduus nutans, Linn.—Plentiful at Straiton, v.c. 83.

Petasites fragrans, Presl.—A large colony near the Esk

at Inveresk ; a colony on the left bank of the Water of

Leith at Colinton, v.c. 83.

Symphytum officinale, Linn. —One clump with yellowish

petals touched with purple, by the side of the Lyne two

miles below West Linton, v.c. 78. Not hitherto recorded

for Peeblesshire.
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S. peregrinum, Ledeb.—One clump near Longniddry,

v.c. 82. A large colony near Lamancha (in 1912 and
1M14) ; by the side of the Lyne above and in West Linton

;

several near Dolphinton, v.c. 78. One clump at Straiton

and several near Loanhead, v.c. 83. Abundant in Dj^sart

Woods ; several near Cupar, Kirkcaldy, Charlestown, and

Torryburn (Mr. Templeman sp.), v.c. 85. Several at

Symington and at Abington (Miss Dickie), v.c. 77.

S. orientals, Linn.—Several in private grounds at

Aberdour (Mr. Saunders sp.) ; abundant in Dysart Woods
and several in Raith Grounds, v.c. 85. Abundant in

Spylaw Park, Colinton, v.c. 83.

Salvia verticillata, Linn.—Several patches at Straiton
;

a clump on railway bank near Gorebridge ; one in old

quarry at Slateford ; one on railway bank at Inveresk,

v.c. 83. Several at Burntisland and on the railwa}^ bank
near St. Monans, v.c. 85.

Allium paradoxum, Don.—Several large patches near

the Esk at Inveresk, v.c. 83. (Mr. Templeman com.).

Koeleria va.llesiana, Asch. et Grbn.—Abundant among
esparto grass casuals near Musselburgh, v.c. 83.

Poa Chaixii, Vill.—In immense quantities in the private

grounds of The Inch, Liberton, v.c. 83. A large patch in

Pittencrietf grounds, v.c. 85.

* FestiLca Salzmanni, Boiss.—Several near Musselburgh,

v.c. 83.

Note on the Occurrence in Scotland of Mega-
stigmus pinus in the seed of abies nobilis,

Lindl. By James Fraser, B.Sc.

(Read 7th October 1914.)

The Chalcid family of the order Hymenoptera contains

a very large number of species, the great majority of

which are parasitic on other insects. Some species,

however, are phytophagous in habit, and of these,

several, belonging to the subfamily MegastigTm/nae and
the genus Megastigmus, lay their eggs in seeds : in these

seeds the larvae hatch and feed so that the seeds are

ruined. Pupation of the full-fed larvae takes place under
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cover of the hollowed-out seed, from which, when ready,

the adult insect issues by a hole.

Of Megastigmus species that infest conifer seeds three

have been recorded in Britain :

—

Megastigmus pinus, Parfitt, of this note

;

Megastigmus spermotrophus, Wachtl. ; and

Megastigmus strobilobius, Ratz.

Megastigmus spermotrophus was first described as a

new species by Wachtl. of Vienna, in 1893, the insects

having issued from the seeds of the Douglas Fir. In

1906 this insect was recorded by MacDougall 1 in the seeds

of Douglas fir from Aberdeenshire where the insect had

proved very destructive. Later, in 1909, the species was

recorded by Crosby in a bulletin from Cornell University.

The seed from which he obtained his specimens came from

Colorado, the home of one variety of the Douglas fir.

M. strobilobius was first recorded by tlatzeburg in 1848

from seeds of Abies pectinata. It has been recorded in the

United States by Crosby. In Britain it has been found

by Mr. A. C. Forbes and has been described by Gillanders.

Megastigmus pinus, Parfitt. — This species was first

described by Parfitt in 1857. Various coniferous species

had been named as hosts of the species, but there are

authentic records of its living in the seeds of Abies nobilis.

In the National Collection at the British Museum, in

addition to the 1857 record, there are two records: one of

two males and two females from Mr. A. Murray, and a

British record in 1904 of specimens received from Wm.
Vicary, Esq. The present record is of a female specimen

from the seeds of Abies nobilis. It was found dead on

9th July among some seeds which were to be used as a

museum exhibit. The occurrence of the insect suggested

an examination of the seed for traces of damage. Out of

110 seeds, four were found which had certainly been attacked

by an insect grub. A dissection of one of these seeds

showed it to be completely destroyed ; a small amount of

frass was left within the empty shell. The seeds among

which those damaged individuals were found were sent

over by a firm of German nurserymen in Hamburg.

Present circumstances render an inquiry about the locality

1 Transactions of the Royal Scottish Arboricultural Society, 1906, vol. xix.
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of the seed impossible. The fact that home-collected seeds

in this country germinate freely renders it possible that

they were from German-grown trees.

Abies nobilis seeds do not retain their power of germina-

tion for more than one winter, and they are sensitive to

drought. These facts would probably point to October 1913

as the date on which the seeds were collected.

The record and the specimen are of interest as there are

at present no details of its biology : it is possible that it

may direct attention to the cause of the damage ; and

material and information which will help to complete the

life-history would be welcomed.

Abies nobUis as a park tree is well known, and varieties

of it are highly valued on account of their very beautiful

appearance. In such trees the occurrence of the insect

named would be of comparatively small importance. The

tree in its own country is valued on account of the timber.

which is sometimes sold as larch : it is, for indoor work.

equally valuable, but dues not possess the durability <:>r

strength. In this country it is fairly common in small

plantations. It is possible that the yield of seed from

these might be seriously affected by the insect. A com-

parison of the area of distribution of the Douglas fir and

of Abies nobilis shows that a very considerable part of

the areas is common to both. It would be natural to con-

clude that the natural home of the Douglas fir is also the

home of its seed parasite, and both have adapted themselves

well to conditions in this country. The seed parasite of the

Douglas fir is now a well-known enemy : a similar adapta-

tion of host and parasite may result in the case of Abu:s

nobilis unless a suitable remedy can be procured and

applied.

I desire to thank the Rev. James Waterston (Imperial

Bureau of Entomology) for kindly informing me of the

previous records, and Dr. Stewart MacDougall for directing

me in my search for the identity of the specimen.
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JUNCUS TENUIS, WlLLD. ; ITS DISTRIBUTION IN THE
British Isles. By Arthur Bennett. A.L.S.

(Read 14th January 1915.)

J. tenuis, Willd., Sp., pi. ii, 214 (1799).

J. gracilis, Smith, Comp. Fl. Brit., 55 (1800).

J. macer, Gray, Nat. Ann. Brit. Plants, ii, 164 (1821).

J. Gesneri, Smith, Eng. FL, ii, 164 (1824).

J. Smithii, Kunth, Enum, pi. iii, 349 (1841).

J. bicornis, Michx. ! Pink., t. 92, f. 9 (bonne) ex Lloyd.

Fl. Ouest Fr., ed. iv, 366 (1886); Eng. Bot., t. 2174 (1810)

" J. gracilis:'

Its European distribution (Nyinan) is France, Belgium,

Holland, Germany, Bohemia, Jutland, Russia in South

and West.

Kunze, Tasch., Fl. Leipz., 55 (1867) names it /. com-

2iressus x effusus, a combination that can scarcely apply to

our plant, as it produces seed in abundance.

Leaving out of consideration Don's and Dickson's records

of the species, it was found by Mr. Towndrow in the parish

of Cradley, Herefordshire, in 1884. During the last thirty

years it has been recorded for twenty-two counties in

Scotland and England, and four in Ireland.

As the species has retained its station in Renfrew from

1863 to 1889, and still grows there, it may be supposed to

be at least on the road to becoming naturalised. Although

some consider it may be native, as Mr. Kidston in Stirling

who wrote in 1889 :
" On roadside, not in the grass edges,

but the sandy margins of road. I do not say there was not

a single specimen in the grass edges, but it distinctly seems

to grow only in open ground with a light sandy soil as is

found at the sides of our roads, where the soil is probably

made additionally light by the wear and tear of the trap

rocks with which the roads are ' metalled.' I shall try to

look into the whole matter : I do not believe the plant is

introduced."

On the other hand, there are places where it has occurred

in which it is certainly introduced, and in 1897 (14) I

ventured to suggest it was introduced with American hay,
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and Mr. Macvicar (14), a resident in Moidart, accepted it

as such, as did Dr. Trail (15) in 1903.

Its history begins with Smith in his Com p. Fl. Brit,

in 1800. In 1810, in Eng. Bot., t. 2174, he records it as:

"Found by Mr. G. Don in 1795 or 1796, by the side of a

rivulet in marshy ground among the mountains of Angus-
shire, but very rarely. It appears to us to be a nondescript,

but we received from Mr. Dickson, some few years before

the above date, a specimen, not so far advanced towards

maturity, of what seems to us the same species." Hence
it was recorded in the Floras with more or less distrust

:

then Mr. Towndrow's (3) record, followed the following

year by a plate and description, etc., by Mr. Ridley (4).

In 1887 Mr. J. McAndrew (2), then of New Galloway,

sent me specimens from the " roadside where it grew for

about three-quarters of a mile west of New Galloway, near

a house, with Juncus squarrosus, J. lamprocarpus, grasses,

etc., and one cannot see how it could have come there."

These specimens are much more native looking than any
others I possess, and are stout, well grown, and with

abundance of seed.

In 1889 Dr. Scully (6) reported it from Ireland in Co.

Kerry, and since that date (as will be shown later) records

have been frequent. A list of the Irish localities is given

in the 2nd edition of the Cybele Hibernica, p. 359 (1898).

There, and by Dr. Scully (6), the kind of stations, etc, it is

found in are fully described. At p. 359 the authors remark :

" The wild rocky peninsula between Kenmare River and
Bantry Bay, where, in parts, it seems to be the commonest
of the Junci, and has at least all the appearance of a
native."

In August 1863 Mr. J. Thomson of Dennistoun, Kil-

malcolm, sent a specimen to the Greenock Museum, under

the name of Juncus acutiflorus. In October 1889 (13)

Messrs. King, Evving, and Thomson, found the plant " in

more or less abundance, at a place where the soil is rather

sandy." It occurred between Bridge of Weir and Kil-

malcolm, the original (1863) locality.

With regard to the original specimens of Don, Messrs.

Hooker and Arnot, in the 6th edition of the Brit. Flora,

464 (1860), remark: "We have specimens from Don's
TKANS. BOT. SOC. EDIN. VOL. XXVI. 29
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garden, but we doubt much if the roots were ever found

in Clova.''

Mr. Druce (17) remarks :
" In Don's collection of grasses,

etc., is a specimen of this labelled ' Clova.' I consider it

tenuis, and Miss Palmer has a specimen contained in a

collection of plants sent in a living state to the 4th

Countess of Aylesford, and afterwards preserved by her,

and lent to Mr. Druce by her granddaughter Miss C.

Palmer.

In N. America, in the United States, it is very common
in low grounds and fields. In Canada, from Halifax to

Vancouver, usually in boggy pastures, or along old roads

in woods.

I now give its present distribution, u.sing Mr. Watson's

counties and Mr. Praeger's Irish divisions, and giving dates

and authorities.

2. Cornwall, E., 1894
4. Devon, N., 1895
6. Somerset, N., 1914
9. Dorset, 1914 .

14. Sussex, E., 1907

15. Sussex, W\, 1907

17. Surrey, 1914 .

36. Hereford, 1884
48. Merioneth, 1912

49. Carnarvon, 1896
59. Lancashire, S.,

73. Kirkcudbright, 1887
74. Wigton(?)
75. Ayr, 1911

76. Renfrew, 1863-1889
78. Peebles, 1912 .

83. Edinburgh, 1912

86. Stirling, 1894
87. Perth, W., 1903
88. Perth, N., 1908
89. Perth, E., 1912
90. Forfar, 1906 .

91. Kincardine, 1903
92. Aberdeen, S., 1896
97. Westerness, 1896
98. Argyll, 1910 .

99. Dumbarton, 1891

Jour. Bot., 311.

Jour. Bot., 282.

W. White sp.

W. White, Jour. Bot., 340.

Salmon and Hilton sp.

Salmon and Hilton sp.

Miss Cardew sp. ex Salmon.
Towndrow sp.

Jones sp. ex Pickard.

L. Williams, Jour. Bot., 201.

Mason sp.

M'Andrew sp.

Trail MS.
Ex. Club Report, 598 (1912).

Ewing sp.

M'Andrew.
MAndrew.
Stirling and Kidston sp.

Miss Armitage sp.

Ewing sp.

Barclay sp.

Ann. Soc. Nat. Hist., 231.

Ann. Soc. Nat. Hist., 251.

Ann. Soc. Nat. Hist., 7.

Miller sp.

Marshall sp.

Watt sp.

Kerry, 1899
Cork*, 1894
Clare, 1895
Down, 1903

Ireland.

Scully sp.

Phillips } Praeger, Irish Top. Bot.

O'Kelly \ 310, 1901.

Stewart, Irish Nat., 108.
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In any future records will the finders give careful

accounts of the surroundings, and species, etc., with which

it occurs, so that some consensus of opinion as to its grades

and status in our isles may be formed.

The Pharmacopoeia of a Botanical Physician Later.

By The Hon. William Renwick Riddell, B.Sc, B.A.

(Read 14th January 1915.)

In a paper entitled " The Pharmacopoeia of a Botanical

Physician Eighty Years Ago," read before this Society

13th November 191 3,
l I enumerated the remedies recom-

mended by Samuel Thomson, founder of the Themsonian

System of Medicine, as found in a publication of 1832.

He failed of recognition by the Regular Profession, but

had many disciples. They took the title, T.P. (Thom-

sonian Practitioner), and had no little vogue throughout

New England, New York, and many other parts of the

Union. As was to be expected, they did not confine

themselves to the remedies recommended by their master,

but discovered others, chiefly botanical, either in substitu-

tion of or in addition to the original.

1 See page 226 of this volume.



412 TRANSACTIONS OF THE [Sess. lxxix.

In 1843 was published a 12mo volume at Bennington,

Vermont, entitled

:

THE

BOOK OF HEALTH
OR

THOMSONIAN THEORY AND PRACTICE OF MEDICINE

INCLUDING THE LATEST VIEWS OF PHYSIOLOGY,
PATHOLOGY AND THERAPEUTICS

BY

F. K. ROBERTSON, T.P.

Licentiate of the N.Y.S. Thorasonian Medical Society
and Lecturer on Medical Science

DESCRIPTIONS OF DISEASE, MEDICAL PRACTICE
AND MATERIA MEDICA

By SILAS WILCOX, T.P.

Licentiate of the V
r
t. S. Thomsonian Medical Society

Designed for Every Body

BENNINGTON
PRINTED BY

J. I. C. & A. S. C. COOK
1843

I do not say anything about the views expressed in

that work on Physiology, etc., but pay attention only to

the Materia Medica.

It will be seen from the list given below how far the

Thomsonians had got beyond Thomson ; indeed, the authors

do not hesitate to say that he may be wrong.

Not much attention is paid by these authors to the

Courses of Physic upon which Thomson laid so much stress,

although formulae are given for his Six Numbers: No. 1,

Lobelia in one form or another ; No. 2, Capsicum or Black

Pepper, etc., in tincture ; No. 3, Bayberry, Sumac, etc., as an

astringent ; No. 4, Golden Seal, etc., for Bitters ; No. 5,

Poplar, Bayberry, etc., as a stomachic ; No. 6, Myrrh and

Capsicum in tincture (still met with as Tr. Caps. Co.).

Formulae are given also for " the Thomsonian Panacea,"
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Tonic Composition, Diaphoretic Composition, Anti-

Dyspeptic Conserve or Bread of Life, Dyspeptic-

Powders, etc., etc.

But the more usual course is to prescribe one or more

plants for each particular disease.

Below will be found particularised the medicines

employed. Where the qualities of the plant as given

are the same as those given in the earlier work, I do

not set them out here.

It will be seen that the Vermont practitioners do not

employ Nos. 8, 13, 16, 17, 25, 27, 28. 29, 33, 34, 36, 40, 41.

48, 54 of Thomson's list, and add 67 of their own, making

a total of 113 native plants in their pharmacopoeia. They

also considerably enlarge the list of exotic plants, as well

as of animal and mineral products. They excuse the use

of sulphuric acid and Glauber's salts in case of lead

poisoning thus :
" Let it not be supposed that these articles

are opposed to a natural practice ; for they contain

nothing that is not found in the ultimate elements of

the human body, and are not radically poisonous ; besides,

to arrest a deadly chemical agent in the body, it is not

absurd to use some more mild chemical substances as a

counter agent."

The following list gives all medicines mentioned in the

entire work :

—

{N.B.—In this list all numbers from 1 to 58 inclusive

are to be found mentioned in the work by Samuel

Thomson, published at Hamilton, Upper Canada, in 1832.

All those above 58, and also such of those in the former

list as are not enclosed in parentheses, are to be found

mentioned in The Book of Health, by Robertson and

Wilcox, published at Bennington, Vermont, in 1843. The

names in italics are those used by the authors.)

Ranunculaceae.— 1. Golden Seal, Hydrastis Canadensis,

"a good bitter tonic, slightly laxative, the root."

59. Goldthread, Coptis trifolia, a tonic and astringent

(the root only is used), administered in Scarlet Fever, etc.

60. Black Cohosh, Cimicifuga racemosa (called Macrotys

racemosa in this work), " the root is aromatic and stimu-

lating ; loosens the lung and vomits ; the leaves are bitter

and cause sneezing."
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Magnoliaceae.-—61. White-wood, Liriodendron tulipifera:

" An active tonic, good for Hysteria. The bark."

Nymphaeaceae. — 2. White Pond Lily, Nymphaea
odorata or N. tuberosa, the root used as an astringent.

Papaveraceae. — 62. Celandine, Chelidonium majus.

Used in a tincture for Ringworm and Tetters, also to

promote the secretions of the Liver.

63. Bloodroot, Sanguinaria Canadensis, an ingredient in

Pulmonary Balsam, an emetic, made into a salve with

beef's gall for Cancer, as a powder sprinkled on ulcers and

specific sores, and snuffed up for Polypus and Catarrh. It

also removes proud flesh and is good for Cough and Croup.

Cruciferae.—3. Mtistard, Brassica nigra.

4. Horseradish, Nasturtium Armoracia.

64. Raddish, Raphanus sativus, juice used for renal

calculi.

65. Cabbage, Brassica oleracea, preventative of and a

remedy for scurvy.

66. Scurvy Grass, Barbarea praecox, preventative of and

a remedy for scurvy.

Tiliaceae.—67. Basstuood, Tilia Americana. Wilted

leaves applied in Erysipelas.

Linaceae..—68. Flaxseed (linseed), Linum usitatissimum.

For poultices and mucilaginous tea

Geraniaceae.—69. Wood Sorrel, Oxalis acetosella, the

inspissated juice used as a vegetable caustic for cancers

and tumors.

70. Cranesbill, Geranium maculatum, an ingredient in

Dysentery Powder, given as an emetic in mineral poisoning

and as an enema in Flooding.

Rutaceae.—5. Prickly Ash, Zanthoxylum Americanum
(called here Xanthoxylon fraxineum), a fine diffusable

stimulant, without producing much heat — sweating,

quieting and purifying—the bark and berries.

71. Rue, Ruta graveolens, an ingredient in nerve ointment.

72. Lemon, Citrus Limonium, used in lemonade as a

cooling and acid drink.

Anacardiaceae. — 6. Sumac, Rhus typhina or R.

aromatica—in this work the species R. glabra (here called

glabrum) is specified. It is very widely used and in almost

all kinds of diseases.
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Celastraceae. — 73. Bittersweet. Celastrus scandens,

" the bark of the root makes a very valuable ointment for

swellings," and is also an ingredient in the Nerve Ointment.

Sapindaceae — 74. Striped MapL . Acer Pennsylvanicum,

wilted leaves applied in Erysipelas.

Leguminosae.— 7. Red Clover, Trifolium pratense.

75. Cassia ( or Quassia ). Cassia Marylandica. an ingredient

in wine bitters and given for suppression and chlorosis.

76. Wild Indigo, Baptisia tinctoria. "makes an excellent

poultice to prevent mortification and for ulcers—the bark

of the root."

Rosaceae.—Rose family proper. (8. Evan Root. Geum
rivale.

)

9. Red Raspberry, Rubus triflorus or R. strigosus.

77. Blackberry, R. villosus, the root of which is used in

making dysentery powder.

78. White Strawberry, Fragaria Yirginiana (var. alba)

as a diuretic, the vine is one ingredient in a drink given in

Renal calculus.

70. Roseleaves, Rosa (different species), ingredient in eye

water.

The Pear Subdivision. 10. Peach, Prunus Persica.

11. Wild Cherry, Prunus Pennsylvanica.

80. Black Cherry, Prunus serotina. bark used in spice

bitters, dysentery powder and fruit in Improved Rheumatic

drops.

81. Apple. Pyrus Malus, sour apples roasted are given as

a drink in Typhus Fever.

Hamamelaceae.— 12. Witch Hazel, Hamamelis Yirginica.

Haloragidaceae.— 82. Maresta.il, Hippuris vulgaris, a

snuff made of this will cure nose bleeding immediately.

Umbelliferae. (13. Archangel, Archangelica atropur-

purea.
|

83. Carrot*. Daucus Carota. applied as a poultice in

abscesses.

84. Parsley, Carum Petroselinum (Petroselinum sativum),

the root an ingredient in Pulmonaiy Balsam and used as

a diuretic.

Araliaceae.— 14. Gensang, Aralia quinquefolia. called

in this work Panax quinquefolia. "nervine and tonic, good

in dyspepsia, debility and irritability of the nerves."
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85. Spikenard, Aralia racemosa, used in making Pul-

monary Balsam, " healing, purifying, good for the lungs.

Root and berries."

86. American Sarsaparilla, Aralia nudicaulis, used in

making Alterative Syrup (Sarsaparilla Syrup), given for

Tetters and specific disorders.

Cornaceae.—87. Boxwood or Rose Willow, Cornus

florida, flowers or bark used in making Female Restorative,

" tonic and strengthening, a substitute for Peruvian bark,

valuable in female sickness."

88. Green-osier, Cornus sericea (Kinnikinnik), made
into a tea for bathing inflamed eyes, a poultice for cancer

and an ingredient in the Alterative Syrup. " Heating and

purifying, good for sore eyes, stops vomiting. The bark."

Caprifoliaceae.—89. Elder, Sambucus Canadensis, or

S. pubens, bark used in making Diuretic Cordial, flowers

in Alterative Syrup.

90. Higlt Cranberry, Viburnum Opulus (called V.

Oxeconus in this work), bark used in making " Mothers'

Relief," an ecbolic, " relaxes spasms."

Rubiaceae.—15. Clivers or Cleavers, Galium Aparine,

" an active diuretic ; very good in Strangury, gravel and

dropsy."

91. Partridge Berry, Mitchella repens, the bark for renal

calculi and as an ecbolic.

Valerianaceae.— (16. American Valerian, Valeriana

sylvatica.)

Compositae.—(17. Squaw-weed, Senecio aureus.)

18. Elecampane, Inula Helenium, " tonic and expectorant,

very good in consumption, the root."

19. Mayweed, Maruta Cotula (called in this work

Anthemis Cotula), generally called Smartweed.

20. Wormwood, Artemisia Absinthium.

21. Tanzy, Tanacetum vulgare.

22. Chamomile, Anthemis nobilis.

23. Burdock, Lappa officinalis.

24. Thoroughivort is in this work called Boneset,

Eupatorium perfoliatum, an emetic or used as a tea to

induce perspiration, " a valuable universal medicine, a hot

infusion sweats and vomits, cold it is a laxative."

(25. Featherfew, Chrysanthemum Parthenium.)
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2*3 Golden Rod, Solidago nemoralis. called in this work

S. odora (i.e. odorata). made into a tea for headaches.

(27. Wild Lettuce, Lactuea Canadensis.)

2"- Bitter Thistle, Silybum Marianum.)

(2H. CardU tus, Cnicus benedict us. i

'.'2. Coltsfoot, Tussilago Farfara, an ingredient in Catarrh

Snuff.

Lobeliaceae. — 30. Lobelia, Lobelia inflata, used in

practically every disease as an emetic, etc.. the sheet anchor

of the Thomsonian system.

Ericaceae.—31. Pipsissewa, Chimaphila umbellata.

93. Wintergreen, Gaultheria procumbens. useful for

diseases of the Urinary organs, dropsy, cancers and scrofula.

The whole plant. Young plant used in making Spice Bitters.

94. Uva Ursi, Arctostaphyloa Uva-ursi, for Inflamma-

tion of the Kidney-.

95. Cranberry, Vaccinium. different species. The juice

made into a drink in Typhus Fever and Inflammation

of the Liver.

Plantaginaceae.—96. Plantain, Plantago major, the

wilted leaves applied in Erysipelas.

Scrophulariaceae. — 32. Balmony or Bitter Root.

Chelone glabra, in very wide us S • also No. 120 below.)

(34. Mullen, Verbascum Thapsus.)

Plumbaginaceae. — (33. Marsh Rosemary, Statice

Limonium.

)

Verbenaceae. — 35. Blue Vervine, Verbena hastata,

' tonic and emetic, good in ague and fever and coughs."

(36. White Vervine, Verbena urticifolia.)

Labiatae.—37. Spearmint, Mentha viridis. "diffusible

stimulant, diuretic and aromatic, makes a good drink in

colds and inflammatory diseases. The oil relieves piles

38. Peppermint, Mentha piperita, •stimulant and aro-

matic, makes a tine stimulating drink for cold : essence

on sugar relieves pain in stomach and bowels.

39. Pennyroyal, Hedeoma pulegioides. •stimulant.

aromatic and emmenagogue."

(40. Summer Savory, Satureia hortensis

(41. Horehound, Marrubium vulgare.

)

97. Sage, Salvia officinalis, used for making a tea. useful

in pleurisy, inflammation of the bowels and measles.
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98. Origanum, Origanum Majorana, oil used in inflam-

matory and chronic rheumatism, an ingredient in Rheu-

matic Drops and Liniment.

99. Rosemary, Rosmarinus officinalis, used in making

Rheumatic Liniment.

100. Scullcap, Scutellaria lateriflora; an ingredient in

Wine Bitters, stimulating Tea, Nerve Powder, given as a

drink in Lockjaw and Fever.

101. Balm, Monarda didyma, made into a tea (Oswego

tea), for inflammation of the Lungs.

102. Dandelion, Taraxacum Dens-leonis (called Leon-

todon Taraxacum in this work), the inspissated juice

administered in Dropsy, Jaundice, Hypochondria and

Complaints of the Liver.

103. Catnip, Nepeta Cataria, produces sweating and

expels wind, a valuable medicine for children.

BoRRAGINACEAE.—104. Comfrey, Symphytum officinale
;

used as an ingredient in making Pulmonary Balsam.

Solanaceae.—42. Capsicum, Capsicum annuum, used

almost universally.

43. Bitter Sweet, Solanum Dulcamara, an ingredient in

Nerve Ointment.

Apocynaceae. — 105. Indian Hemp, Apocynum can-

nabinum, "diuretic, slightly laxative and antispasmodic,

good in dropsy, the extract is said to cure fits and promote

the absorption of tumors ; relaxing and quieting to the

system."

Asclepiadaceae.—44. Milkweed, Asclepias (Syriaca it

is called in this work), " it promotes perspiration and urine
;

good in gravel, dropsy, fever and inflammations."

106. White root or pleurisy root, Asclepias tuberosa ; an

ingredient in Cough or Fever Powder and given in Dropsy

of the Chest, Apoplexy, Bleeding from the Stomach, In-

flammation of the Stomach, Low Fever, etc.

Aristolochiaceae.—45. Snakeroot, Asarum Canadense,

" the root is aromatic and stimulating, loosens the lungs

and vomits, the leaves are bitter and cause sneezing."

107. Virginia Snakeroot, Aristolochia serpentaria,

" sweating and strengthening."

Chenopodiaceae.— 108. Wormseed or Oak of Jerusalem,

Chenopodium ambrosioides, var. Anthelminticum is meant.
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(C. Botrys is more usually known as Jerusalem oak how-

ever. ) The flowers, seed or oil used as an anthelmintic.

Polygonaceae. — 46. Ydlow Dock, Rumex Crispus.

poultice for Tetters, Cancer and Itch ; also used in making
alterative Syrup.

109. Smartweed, Polygonum aviculare (P. punctatum in

this work), "stimulates, equalizes the circulation and

prevents mortification, an effectual fomentation for bruises

and inflammation-.

Laubaceae.—110. Sassafras (called in this work Laurus

sassafras), Sassafras officinale, used in making Tonic Com-
position. Alterative Syrup and Strengthening Plasters

:

" good for rheumatic, scrofulous and eruptive diseases.

The bark of the root. The pith infused in rose water

makes a tine eye water."

Urticaceae.—47. Slippery Elm, Ulmns fulva. used as

mucilaginous drink, also bark powdered dry.

111. Hops. Humulus Lupulus. made into a decoction

and applied as a wash, a fomentation in White Swelling.

Spasms. Convulsions. Inflammation of Kidneys. Stomach

or Bowels. Pleurisy, etc.

Juglandaceae.—(48. Butternut, Juglans cinerea.)

112. Hickory, Carya alba, the lye evaporated to dryness

and pulverized, used " to remove Fungous Flesh. Fistules.

Cancers, etc."

Cupi'LIFERae.— 113. White Oak, Quercus alba, bark for

astringent decoctions and plasters, also an ingredient in

Dysentery Powder.

114. Red Oak, Quercus rubra, the lye from the bark

boiled down and made into a plaster for Cancer (Gallnuts

or Nutgalls may also be mentioned here, an ingredient in

Pile Ointment).

115. Beech, Fagus ferruginea, wilted leaves applied in

Erysipelas.

Mtbicaceae.—49. Bayberry or Candleberry, Myrica

cerifera. used very extensively.

5( ). }[, adow Ft i'h. Comptonia asplenifolia. i See No 1 1 6.

1

116. Meadow Fern. This name is in this work given to the

Sweet Gale, Myrica Gale, which is said to be " healing and

purifying. An ointment made from the burs, cures Itch.

Saltrheum and Tetters, and the decoction may be drunk."



420 TRANSACTIONS OF THE [Sess. lxxix.

Betulaceae.—51. Black Birch, Betula lenta ; used as an

ingredient in the Tonic Composition and Cholera Syrup

Salicaceae.—52. White Poplar, Populus alba.

53. Stinking Poplar, Populus balsamifera. [Note.—The

species is not mentioned in this work ;
" poplar " is widely

prescribed.]

(54. Balm of Gilead, P. balsamifera, var. Canadensis.)

Coniferae.—55. Balsam Fir, Abies balsamea.

56. Hemlock, Abies Canadensis : Bark an ingredient in

Dysentery Powder, Rheumatic Drops and Tonic Com-

position as an Astringent and for topical application in

Inflammatory Rheumatism.

117. Cedar, Thuja occidentalis, given for Rheumatism.

(See No. 128 below.)

Araceae.—57. Skunk Cabbage, Symplocarpus foetidus

(called in this work Ictodes foetida), "Good for Coughs,

Asthma, Spasms and Worms."

118. Wild Turnip, Arisaema triphyllum, an ingredient

in Pulmonary Balsam, and used as an expectorant in In-

flammation of the Lungs.

Orchidaceae. — 119. Lady's Slipper, Cypripedium

pubescens, an ingredient in the Bread of Life (anti-

dyspeptic conserve), the root is an ingredient in the

Nerve Powder, a tea made from it is administered in

simple Inflammatory Fever and Locked Jaw.

120. Crawley Root, Corallorhiza odontorhiza, "a nervine

and antispasmodic, the roots with white root, cayenne and

lobelia make an excellent fever powder."

Liliaceae.—58. Wake Robin, Trillium erythrocarpum,

used in making Cough or Fever Powder.

121. Beth, Trillium latifolium (says this work), an

ingredient in the Female Restorative and given in Uterine

Hemorrhage, etc., " a good astringent and tonic, useful for

debility, coughs, fluor albus, etc. The root."

122. Unicorn, called in this work Helonias dioicia, prob-

ably H. bullata, an ingredient in Mothers' Relief, Wine

Bitters, Female Restorative, administered for Chlorosis, etc.

123. Solomons Seal, Polygonatum giganteum (called

P. multiflorum in this work, but that species is cultivated),

" strengthening, excellent in female weakness. The root."

(See No. 127 below.)
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Gbamineae.—124. Oats, Avena sativa. a fomentation for

pleurisy.

Filices.— 125. Brake, Pteris aquilina. used in making
Nerve Ointment.

The identification of the above species is fairly certain,

but there are some plants named in this work which are

difficult to identify.

Queen of the Meadow is probably Thoroughwort or

Boneset, Eupatorium perfoliatum.

126. Culvers Phr/*>c or Black roof is probably Veronica

Virginica of the Figwort Family. It is dried and pulverized

and with partially evaporated ox-gall made into Bile or

Peristaltic Pills.

127. Saffron is probably the American saffron, Colchicum
autumnale, of the Lily Family ; made into a drink for

Measles.

128. Juniper is probably Juniperus communis, of the

Cypress family of Conifers. The berries are given as a

diuretic in cases of Strangury.

In exotic plants, in addition to bitter almonds, ^in<?er.

black pepper, cloves and myrrh, mentioned in the earlier

work, this work mentions copaiva. aniseed, cinnamon,

allspice, guiacum. Peruvian bark, liquorice root.

Vegetable products named are lye. sugar, molasses,

vinegar, sweet or olive oil. castor oil, Indian meal, bran-

bread, camphor, rice, white turpentine, spirits of turpentine.

Burgundy pitch, resin. India rubber, lemon juice, metheglin.

charcoal, yeast, burnt sponge, and spunk (applied burnino-

to a cancer to induce suppuration).

Animal products are not unknown, milk, buttermilk,

salt butter, honey, bees' wax. a tea made of the honey bee

(recommended as a diuretic in case of stone, strangury, etc. ).

lard, mutton tallow, oxgall, deer's horn : and a few mineral

products, lime (quick and slaked), lime water, prepared

chalk, chloride of lime, caustive (caustic) potash, sulphur.

magnesia, Glauber's salts, alum, ammonia, sal ammoniac,

saltpetre, nitrous ether, cream of tartar, calcined oyster

shells, sulphuric acid, copperas, soda, salaeratus : while

alcohol, brandy and gin are used, the former two as a

remedy for poisoning by essential oils and in making
Improved Rheumatic Drops ; the gin as a diuretic.
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Hydrilla verticillata, Caspary, in Great Britain.

By Arthur Bennett, A.L.S.

(Read 14th January 1915.)

In July Mr. W. H. Pearsall sent me a box of aquatics

from Estwaite Water, Lancashire. Among them I was

o-lad to find Naias flexilis, Rostk. et Schmidt (an addition

to the English flora), along with Potamogeton obtusi-

folius, Mert. et Koch, pusillus, L. and crisjpus, L., Calli-

triche autumnalis, L., and a plant which seemed to

answer to the above, but I wished the name confirmed,

and sent it to Kew ; Mr. N. E. Brown replied, " Hydrilla

verticillata, an interesting find " ; and to the British

Museum, whence Mr. Wilmott wrote, " Hydrilla verticillata

certainly."

It is a close ally of Elodea canadensis, and many
botanists consider that the genera Anacharis, Elodea, and

Hydrilla should be combined and form one genus.

It differs from Elodea in having " only one leaf to the

spathe," but this character is not easily observed. Our

plant seems to give few winter-buds which throw out roots,

the stem being slender, with opposite leaves and short

internodes, the leaves dark green in colour; these are

succeeded by longer internodes, with the leaves linear-

acuminate in threes and fives (or occasionally in fours),

the uppermost leaves being whorled, pellucid : the whole

plant is paler and more pellucid than Elodea. If the

figure in English Botany, ed. 3, t. 1446 (1869) of the leaf

margin is correct, then I think Hydrilla differs by the

marginal transparent cells, which are extra-marginal and

can hardly be called serrations.

The leaves are acute, narrower than Elodea, and the

habit of the plant is much more gracile, and does not grow

in the masses (at least in England) that Elodea does.

Mr. Pearsall observes :
" The plant is very scarce ; it never

grows with Elodea, but almost invariably I get a plant or

two (at most) among a mass of Naias and Gallitriche.

The depth of water it grows in is from 6 to 8 feet. It is

recognisable at a glance : the leaves are usually in fives or

threes, lighter in colour, and more acute at the apex ; the
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whorls are farther apart, and the stem is not red where

they branch off, as in Elodea."

It has been variously named as under :

—

Hydrilla veHicittata, Caspary, in Bot. Zeit., xiv, 899

(1856).

H. ovalifolia, Rich., Mem. Inst. Paris, ii, 76, t. 2 (1814).

H. dentata, Casp., Bot. Zeit., xi, 805 (1853).

JJdora verticiUata, Gorski in Eichwald. Skizze v. Lithuan,

etc., 127 (1830).

U. lithuanicus, Besser, in Flora, ii, Beibl. 12 (1832).

JJ. occidental™, Koch, Syn. PL Germ., ed. i, 669 (1837).

U. pomera/nica, Reichb., Icones, £. 104 (1845).

? Serpicula verticiUata, L.f. supp. plant., 416 (1781).

Asch. unci Graeb., Syn. Milleleup. FL, i, 399 (1897).

In Europe it occurs near Stettin in Pomerania, S.E.

Prussia; Russia—in Wilna, Finland, and Witsbk govern-

ments ; in Asia, Central Africa. Madagascar, Mauritius,

and Australia.

How far the species is really indigenous to Europe is

doubtful. Mr. Pearsall considers that the richness of the

" Water " in aquatic vegetation is the result of the large

number of aquatic birds that occur there :
" wild ducks,

coots, water-hens, etc., by the score." But it seems hardly

possible that seeds could be conveyed from such far distant

places : perhaps on the mud of the feet ?, but I doubt in

the crops, as Danish naturalists have determined that birds

on migration as a ride fly with empty stomachs, and

several that a friend of mine dissected in the spring

mi oration to Enoland had done the same.

Additional Mosses from Duncraig. West Ross-shire.

By James Stirton, M.D., etc.

(Read Sth April 1915.)

For several years I have been considerably exercised in

the study of a peculiar, almost unique, group of mosses the

area of whose growth and spread is rather restricted. This

area forms a narrow belt from north to south, extending

from the Island of Lewis to the south of Ireland and from

the west coast of Scotland to the Outer Hebrides. In the
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Annals of Scottish Natural History l I have already spoken

of the similar, or rather of the almost identical, habitats of

other two remarkable mosses, viz. Myurium Hebridarum

(Sch.) and Hedwigidium imberbe (Smith). Since then the

latter of these two has been found in Scotland where it

had previously been long sought in vain. The first station

is close to Loch Awe, and in 1905 near Arisaig three others

in rather close series were found. Besides these, two others

might be associated with them, viz. CampylojDUs Shawii

(Wils.) and Glyphomitrium Daviesii (Dicks.), the former

confined strictly within the limits, the latter diverging a

little towards the east, as on Bowling Hills, etc., but reach-

ing Wales and extending, although sparingly, to the Island

of Lewis.

I might have added others by way of strengthening my
views of the peculiar part played in the world's history by

this peculiar strip of land, but sufficient has been stated

for my present purpose. I now revert to the group which

plays the most important part in this respect.

This group may fairly well be placed under one genus,

as Dr. Braithwaite has done, viz. under Leptodontium at

p. 255, vol. i, of his work on British Mosses.

Leptodontium flexifolium (Dicks.).

„ recurvi/oUiim (Tayl.).

gemmasce7is (Mitt.).

„ terrenum (Stirn.).

„ Rossii (Stirn.).

The first moss has been known for more than a century,

and its area of growth is accordingly more extended as it

has been detected in two places on the continent of Europe,

but by far the main sources of supply are the western

parts of Great Britain. It is the only member hitherto

found in fruit. It is also much smaller than the others,

but its structure, as viewed under the microscope, connects

it rather closely to the rest of the group ; the second has

been known for more than half a century, and remained

for many years the only instance of its class ; the third

differs widely from the rest inasmuch as it produces pro-

pagula at the apices of the leaves much as in Ulota

1 Ann. Scot, Nat. Hist., 1907, p. 42.
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phyllantha (BricL). It is, however, otherwise barren. Ac-

cordingly, I had doubts from the first of its claims to rank

as a member of this group. A closer examination of its

minuter structures has confirmed m}' resolution to reject it

from association with the others. Besides, its only habitat

hitherto known, viz. the straw-thatch of the older and

smaller cottages, is certainly adverse to such an association.

The area of growth— from the English Channel on its

eastern side to the Frith of Ta}^—is also adverse to such

a connection. Lastly, the shape of its leaves, sharply

lanceolate, militate the most against it as well as the

difference in their areolation. The fourth of this series,

described in the Annals of Scot. Nat. Hist, for July 1900, 1

as well as in one or two other parts of the same magazine,

is mainly characterised by the leaf in its upper third being

abruptly as well as convexly narrowed to rather less in

breadth than a half of the lower or broader part but still

showing the pagina on each side of the narrowed nerve

which can be traced to within a short distance of the broad

round apex.

The fifth of the series was only discovered in October

1914 near Blairmore on the Frith of Clyde. The following

is its description :

—

1;< ptodontium Rossii (Stirn.).—In rather large lax some-

what convex tufts of a deep or bluish green colour above,

changing abruptly below to a dirty pale colour ; stems

strong upright, simple, or at times dichotomously divided,

rarely fastigiately branched above, from an inch to an inch

and a half long : leaves clasping stem, rather laxly arranged

around it, curled inwardly in upper half or crisped when
dry, spreading widely or even recurved (outwards) when
wet, ovate oblong, smooth throughout or not papillose,

margin plane, serrate in upper half with intermediate lesser

serratures (or less pronounced), in lower third serratures

much less or nearly vanishing ; nerve strong, latit. near

base '07- -08 mm., smooth throughout, tapering upwards
and vanishing rather abruptly about 09 mm. from blunt

and rounded apex, which is strongly and equally serrated

without any apiculus such as are seen in the other three

members of the group; central basal cells large, oblong,

1 Ann. Scot. Nat. Hist., 1900, p. 176.

TRANS. BUT. SOC. EDIN. VOL. XXVI. 30
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attached with broad hyaline, characteristic walls, "05-07

by •02- ,032 mm., thickly granular but soon showing a

tendency to become hyaline and then in double layer, such

cells outwardly, rather abruptly narrower and hyaline,

upwards cells soon bluntly quadrate but still showing the

broad hyaline walls, •02- -027 mm. in longer diameter, near

margin and upwards to apex cells somewhat smaller and

showing within minute particles well defined, which present

much the appearance of stere'icls.

Now, if the three larger species of this group are placed

closely alongside one another in a wet state, they present

mutual appearances of such a character that the eye alone

is sufficient to discern a close general affinity. A closer

inspection through a field lens confirms this view. Under

a moderate power of the microscope the configuration of

the leaves, the peculiar arrangement of the marginal

serratures, the rather unusual disposition of their upper

divisions, etc., point to a common origin; inspected more

closely under a higher power, the minuter structures and

configurations show manifest differences in each to such an

extent as fully to warrant specific distinction.

As all this is merely preliminary to what I may have

to say in another communication, I shall desist meanwhile

from asserting conditions necessary to what may be called

a theory, such as is shaping itself, as time goes on, more

definitely in my mind.

While searching for specimens of Leptodontium gem-

mascens (Mitt.) on the old thatched roofs of the highland

cottages, its usual habitat, I came across another moss

which had, to the best of my recollection, not been pre-

viously observed, viz. :

—

Ca/m/pylopus obtectus, sp. n.—In dense broadly expanded

convex tufts of a vivid green above, in thickness about

one-eighth to nearly a quarter of an inch, below this

abruptly changing to a pale yellowish colour ; stems

upright generally single, but occasionally emitting short

lateral branches ; leaves closely appressed to stem when

dry, slightly spreading but straight when wet, closely

arranged around stem, broad, short and bluntish at apex

(•05 mm. broad), which has two or three teeth but none

elsewhere throughout leaf ; nerve broad, nearly half that
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of base, tapering upwards and ceasing a little below apex

by the breadth of two or three cells ; margin plane entire,

incurved in upper half so as to render leaf hollow ; no

auricles at base properly so called, but cells there next

nerve large, oblong attached, hyaline but with thickish

walls, -045--065 by -018-025 mm., outwards on the same

level cells about half the breadth, also hyaline, upwards

lessening until the rhomboid chlorophyllose prevail to

apex, a little longer at first, soon ending above into the

smaller, -01-013 by -007-01 mm. Near Plockton, September

1914.

The next moss was discovered in 1913 near Plockton,

but although I searched the same locality closely next

year, only a few capsules, not quite ripe, were secured.

This is a very singular moss, and I am not yet quite

certain that its systematic place has been determined.

In large, lax, convex extended tufts of a deep or

livid green colour above, turning in time to a lighter

green, dark brown below ; steins upright from an inch to

an inch and a half long, slender, simple or sparsely

dichotomously divided ; leaves laxly or distantly arranged

around stem or from three to four in a complete whorl,

spreading when wet, slightly crisped or rather hooked

anteriorly in the upper half when dry, rather broadly

ovate below, lanceolate above and acute : nerve strong,

pale then a deep red, broad below, latit. near base, 11-

•16 mm., tapering to apex, which it reaches or very nearly

so, margin entire but broadly recurved near base, as much

as 04 mm., narrowing upwards to near apex, strongly

papillose as well as pagina ; alt. of papillae, 003--005 mm.

:

leaves hyaline becoming slightly granular upwards, cells at

base long, undulating or even sinuose on margin, narrowly

oblong, rather widely apart, becoming brown as well as

the whole leaf, when also the undulations are nearly

obliterated, -04-06 by -005-007 mm., showing connecting-

tubes and pores with neighbouring cells, merging upwards

into shorter broader cells, apart, granular, -02-03 by

•007-009 mm., ultimately passing upwards into roundish

cells with irregular walls, showing bright points in a dark

ground, 009-014 mm. in slightly longer diameter: seta

long, slender, smooth, undulating with a wider deeper
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bend next capsule dark-red ; capsule often nearly pendulous

owing to the wide bend of seta, long, straight, cylindrical

or slightly broader below, brown, operculum concolorous also

slender, upright, long, more than half the length of capsule.

This moss, although nearly ripe, is too young to show

peristome, and yet the columella within capsule is fairly

well defined throughout and is also slender. On earth

covering rocks in the old, probably primeval, forest of

Duncraig near Plockton.

As already stated, there are several peculiarities in this

moss, but there are two that stand out more prominently,

viz. the areolation which approaches in several respects

that of a section of Rhacomitrium while its external and

more obvious appearance is otherwise quite at variance

with any of the species of that genus. The seta is also

curiously bent or rather geniculate below the apothecium,

not unlike that of Campylostelium. I am so impressed with

these differences that I am inclined, even in the absence

of the peristome, to put it under a new genus and call it

Limneria viridula (gen. nov.).

Another curious and beautiful moss has been under

observation for several years. I have waited in expecta-

tion of rinding it in fruit, but in vain. It grows in several

places on the west coast of Scotland, but most luxurianti}7

near the base of the famous Duncraig, forming the highest

and most precipitous rocks of their kind in Great Britain.

It possesses characters in common with three genera, viz.

Pohlia, Bryum, and Mnium. Meanwhile I have inserted

it under Bryum. I have no scruples, as I have had in other

instances, in describing it in a barren condition, as the

external characters are so obvious and well marked as to

render it easily discernible even in the field.

Bryum intortulum, n. sp.—In rather extended lax tufts

of a bright green colour above, abruptly showing below, at

first sight, merely dense masses of tomentum of a beautiful

port-wine colour, covering and almost concealing the rest of

the plant ; stems slender, upright, about an inch and a half

long, in other instances, with male inflorescence alone, twice

this length, pale at first afterwards red, emitting nearly at

right angles, rather frequently, short branches ;
leaves laxty

disposed around the stems, long, spreading widely in a wet
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state, straight, narrowly ovate-lanceolate, the apex very

acute and rendered shortly acuminate by the excurrent

slightly denticulate nerve, in a dry state spirally twisted

or rope-like from three to four complete rounds giving

the leaf the appearance of a large, long, straight, sharp-

pointed spine at an angle from the stem about 50 degrees

;

margin of leaf entire, composed of from four to seven rows

of very long narrow cells up to apex, where they join the

excurrent, slightly denticulate nerve, reflexed from base as

much as "05 mm., narrowing upwards but extending up
three-fourths whence the margin becomes plane ; nerve

strong, red for a short distance at base, where latit. is

07-1 mm., upwards pale, narrowing to apex; cells in the

lowest fourth of leaf large, oblong, attached with thick ish

opaque walls, "075-09 by 022-027 mm., upwards lessening

until they become oblongo-hexagonal to apex, 04-05 by
•015-022 mm.

;
barren.

As I have already stated elsewhere, this craig is engaging

my attention in another direction. On it plant-life is very

varied, and such that I have not hitherto found a parallel

to it on any part of the west coast.

The Scottish Alpine Botanical Club Excursion,

1914. By Alexander Cowan.

(Read 10th June 1915.)

The members met on 20th July at the Ogilvy Arms
Hotel, Kirriemuir, which they made their headquarters,

as they were unable to obtain suitable accommodation at

the hotel at Clova ; and though this was some distance

from the ground proposed to be visited, the fact of motor

transport being now available materiall}' reduced the

inconvenience caused and the time lost, as in the old days

when horse-drawn vehicles had to be used.

On 21st July they motored up Glen Clova, intending to

botanise in Glen Fee, which they had visited on previous

occasions without special leave having been asked for.

On arrival, however, at the shooting-lodge they were

informed by the stalker that the ground was strictly pre-

served and that the party could on no account visit it for
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botanical purposes ; the members, therefore, had no

alternative but to make their way up the public path

leading through Glen Dole in order to botanise in this

valley and beyond.

The day was line and warm up to 2 o'clock, when distant

thunder was heard and was soon succeeded by heavy rain,

so that the whole party got more or less wet.

The two members who visited the station for Lychnis

alpina, which they were lucky enough to find, got wet to

the skin, as there was no shelter of any kind available.

However, the storm was succeeded by a warm sun, and
this, together with the long walk back to the shooting-

lodge, helped to dry the clothes and revive the spirits of

the party, so that none were any the worse. The rocks in

this valley were disappointing on the whole ; still, the

following plants were found :

—

Cochlearia alpina, Wats. ; Dianthus deltoides, Linn.

;

Lychnis alpina, Linn. ; Silene acaulis, Linn. ; Lathyrus

macrorrltizus, Wimm. ; Vicia sylvatica, Linn.; Saxifraga

aizoides, Linn. ; S. oppositifolia, Linn. ; Sedum Rhodiola,

DC. ; Epilobium anagallidifolium, Lam. ; E. angusti-

folium, Linn. ; Cornus suecica, Linn. ; Antennaria dioica,

Br. ; Cardicus heterophyllus, Linn. ; Solidago Virgatirea,

Linn. ; Trientalis europaea, Linn. ; Plantago media, Linn.
;

Carex aquatilis, Wahl. ; G. curta, Good. var. alpicola
;

G. Oederi, Retz. ; C. pallescens, Linn. ; C. rigida, Good.

;

C. stellulata, Good. ; Selaginella selaginoides, Gray ; Lastrea

abbreviata, Newm. ; Polypodium Dryopteris, Linn. ; P.

Phegopteris, Linn. ; PolysticJtum Lonchitis, Roth ; Pseuda-

tltyrium alpestre, Newm.
On Wednesdajr, 22nd July, the party motored as far as

the hotel at Clova and spent the day in the neighbourhood

of Loch Brandy. Nothing very rare was found here on

the rocks, as they are dry and barren, but several interesting-

things were got in and near the loch, on the screes and

higher ground visited. The weather was everything that

could be desired. The following is a list of the plants

found :

—

Stibularia aquatica, Linn. ; Cerastium alpinum, Linn.

;

Hypericum humifusum, Linn. ; Potentilla macidata,

Pourr. ; Rubus Chamaemorus, Linn. ; Saxifraga aizoides
x
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Linn.: 8. steUaris, Linn.; Sedv/m Rhodiola, DC: GaUi-

triche aquatica, Huds. ; EpUobium alpinu Linn.: E.

palustre, Linn.: Cornus suecica, Linn.: Galiv/m boreale,

Linn.: Lobelia Dortmanna, Linn.: Arctostaphylos

Spreng. ; Loiseleuria procumbeus Desf.; LittoreUa

lacustris, Linn.: Salix herbacea, Linn.: Juncus trifidus,

Linn.: Spargani -. Linn.: Oarex amputtt

Good.: C. cv/rta, Good.: G. pulicaris, Linn.: G rigida,

Good.: G stellulcUa, Good.; Isoetes lacustris, Weig.;

Lycopodium alpinum, Linn.: L. clavatum, Linn.: Poly-

podium Dryopteris, Linn.: P. Pkegopteris, Linn.

On Thursday, 23rd July, the party motored np Glen

n. a valley lying to the west of GleD Clova, which

had never previously been visited by the Club. The road

3 past the well-known farm of Spotfc, famous for its

black-faced sheep.

After leaving the motor, there is a walk of four to rive

miles on a rough track, alongside the Prosen water, to the

head of the glen, where there is a considerable quantity

of rocks ami scree, but these were very barren of alpine-.

Plenty of ferns were, however, met with, and one of the

members was fortunate enough to find a crested form of

the Holly Fern. The day was tine until 1 o'clock, when
heavy showers came "ii and continued at frequent intervals

till 4 o'clock, after which it remained tine. The following

plants were found :

—

Thalictrv. m alpin u m, Linn. : Saxifraga hypnoides, Linn.

:

8. oppositifolia, Linn.: S. steUaris, Linn.: n

alpina, DC.; Solidago Virgaurea, Linn.: Garex atrata,

Linn.: G. pattesc&ns, Linn.: G. pilulifera, Linn.: G. puli-

ccuris, Linn.: G. rigida, Good.: G stettulata, Good.;

Aspleniuin Trichomanes, Linn.: Polystichum acule-

atum, Roth; P. Lonchitis, Roth; Pseudathyrium alp

Xewm.
The members returned home on Friday. 24th July.

It was a great disappointment that entrance to Glen F^e

was forbidden, as it was found afterwards that leave to

botanise there could have been obtained by writing before-

hand, had the Club known that this was necessary. On
previous occasions no one had ever interfered with the

movements of the party in this locality.
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A New Method of Continuous Automatic Registration

of Transpiration. By R. A. Robertson, M.A., B.Sc,

and S. J. Wilkie, B.Sc. (Carnegie Research Scholar,

St. Andrews). (Plate LVIII.)

(Read 10th June 1915.)

For a research in hand on Transpiration Periodicity it

was found necessary to obtain continuous automatic records

extending over periods of some duration. The ordinary

automatic method of weighing the plant and making the

necessary correction was inconvenient, while other methods

entailing interruption for direct observation at short inter-

vals were obviously of little use in this case. The illus-

tration shows the apparatus devised which has. yielded

satisfactory results.

The principle of the method is that the vapour transpired

is automatically trapped, weighed, and a record taken on

a rotating drum ; from the data thereby available con-

tinuous graphs can be constructed for lengthy periods.

Dry air is passed into a receiver containing the transpiring

material, the outgoing air is passed over calcium chloride,

and the aqueous vapour is measured. The air is drawn

continuously through the closed system by an aspirator

pump, the pressure of which is regulated by manometer.

The air is drawn through (A), a tube of chloride, where it

is dried ; thence through (B), a glass receiver, in which is

the transpiring material. The humid air from the receiver

next passes through (C), the index tube of chloride. This

tube is counterpoised on the arm of the lever (D), the other

arm of which makes a tracing on the smoked paper on the

drum (E) which makes one revolution per twenty-four

hours. The counterpoising is made as delicate as possible
;

the chloride is renewed once per day, with the minimum of

interruption. The tubing used to link up the system is of

very flexible rubber, and every care is taken to prevent

it becoming hard. Condensation of vapour on the glass

receiver is obviated by accurate regulation of the rate of

aspiration and by keeping the temperature constant.

Satisfactory continuous records extending over twelve

to thirty days have been made for herbaceous plants, suc-

culents, and needle-leaved Gymnosperms without appreci-

ably damaging the experimental material.



Trans. Bat. Soe. Edin.] [Tol. XXVI. PI. LVIII.

K. A. BOBBBTSON AND S. J ft'lLKIE.





BOLL
OF

THE BOTANICAL SOCIETY OF EDINBURGH.

Corrected to April 1917.

Patron :

HIS MOST GRACIOUS MAJESTY THE KING.

HONORARY FELLOWS.

BRITISH SUBJECTS 'limited to sixi.

Date of Election.

Nov. 1S96. Baker. J. G . F.R.S., F.L.S.. 3 Cumberland Road. Kev.
Nov. 1888. Dyer. Sir William Turner Thiseltox. M.A.. LL.D.. K.C.M.G..

CLE.. F.R.S.. . U'itcombe. Gloucestershire.

Dec. 1907. Farmer. J. Bretlaxp. M.A.. F.K.S. Professor of Botany. Imperial
College of Science and Technology. S. Kensington.

Feb. 1911. Marshall. Rev. E S. West Monkton Rectory, Taunton.
Feb 1912. Scott. Dr. D. H.. M.A.. LLP.. Ph.D.. F.R.S.. Oakley. Hants.

FOREIGN limited to twexty-five).

June 1902. Bonnier. Gaston, Professor of Botany, Paris.

June 1902. Brittox. Nathaniel Lord. Director of the Botanic Garden. Tew
Tork.

June 1902. Farlow. Dr. William Gilsox. Professor of Cryptogamic Botany.
Harvard. U.S.A.

Feb. 1911. Flahault. Dr. Charles. Professor of Botany to the Faculty of
id Director of the I institute of the University.

Montpellier.

Mar. 1S95. Sargent, Charles S.. Professor of Arboriculture, and Director

of the Arnold Arborei . Harvard ;—Corresponding Member,
March 1-"-.

June 1902. Timirjazew. I>r. K. A.. Professor of Botany. Moscow.
June 1902. Trelease. Dr. William. University of Illinois. Urbana. Illinois.

U.S.A.
Mar. 1S95. Tries. Dr. H. de. Professor of Botany in the University.

A msterdam.
June 1902. Walpheim. Dr. Alexandre Fischer vox. Professor of Botany

and Director of the Imperial Petrograd.

Dec. 1885. Warming, Dr Eugene For.M - ritus Professor, Co-pen-

ha>j-

TRAXS. BOT. SOC. EDIX. VOL. XXVI. 31



434 APPENDIX

RESIDENT AND NON-RESIDENT FELLOWS
No distinguishing mark is placed before the name of Resident Fellows who

contribute annually and receive Publications.
* Indicates Resident Fellows who have compounded for Annual Contribution

and receive Publications.

t Indicates Non-Resident Fellows who have compounded for Publications.

X Indicates Non-Resident Fellou-s who do not receive Publications.

Adam, Robert Moyes, 17 W. Brighton Crescent, Portobello.

Adamson, R. Stephen, M.A., B.Sc, Botanical Department, Uni-
versity, Manchester,

tAiken, Rev. J. J. Marshall Lang, B.D., The Manse, Ayton, Berwick-
shire.

tAlexander, J, A., 24 Lawn Crescent, Kew Gardens, London, W.
Alexander, J. H., 8 Chamberlain Road.
Alexander, Miss A. S. M., B.Sc, High School. Stirling.

Anderson, Thomas, M.A., B.Sc, 21 Granby Road.

J Balfour, F. R. S., 39 Phillimore Gardens, Kensington, London, W.
Balfour, I. Bayley, Sc.D., M.D., F.R.S., F.L.S., King's Botanist,

Professor of Botany, and Keeper of the Royal Botanic Garden,
Inverleith Rouse, Edinburgh.

tBarnes, Henry, M.D., F.R.S.E., 6 Portland Square, Carlisle.

*Bell, A. C. M-, W.S., East Morningside House, Clinton Road.
Berwick, Thomas, 56 North Street, St. Andrews.
*Bird, George, Woodlea, 109 Trinity Road.
*Bonnar, William, 51 Braid Avenue.
*Borthwick, A. W., D.Sc, 46 George Square.
*Bower, F. O., M.A., D.Sc., F.R.S., F.L.S., Professor of Botany,

University of Glasgoiv, 1 St. John's Terrace, Hillhead, Glasgow.
*Boyd, W. B., of Faldonside, Melrose.

tBramwell; John, M.D., 66 Wilbury Road, Hove, Brighton.

JBrebner, James, 2 Scotsicood Terrace, Dundee.
Brown, Richard, C.A., 23 St Andrew Square,—Treasurer.

tBryce, George, B.Sc, Botanic Garden, Peradeniya, Ceylon.

Buchan-Hepburn, Bart., Sir A., Smeaton Hepburn, Prestonkirk.

Cadman, Miss Elsie, M.A., B.Sc. 30 Trinity Road.
Caird, Francis M., M.B., CM., F.R.C.S.Ed., Professor of Clinical

Surgery. 13 Charlotte Square.—Artist.
Nov. 1905. Campbell, Robt., M.A., D.Sc. Geological Department, University

of Edinburgh.
Dec. 1858. tCarruthers, William, F.R.S., F.L.S., Central House, Central Hill,

London, S.E.
Christison, Sir Alexander, Bart., M.D., 40 Moray Place.

*Clark, T. Bennet, C.A., Newmills, Balerno.

tCleland, John, M.D., F.R.S., Drumclog Crewkerne, Somerset.

JColdstream, Wm, B.A., I.C.S. (retd.), 69 West Cromwell Road,
London, S.W.

JCooper, R. E., c/o Thos. Cook & Son, Calcutta, India.

*Cowan, Alexander, VaUeyfield, Penicuik.

tCowan, Charles W., Dalhousie Castle, Midlothian.
Cowan, Robert Craig, Eskhill, Musselburgh.
Cowie, William Beaverley, F.C.S., 26 Clyde Street.

*Craib, W. G.. M.A., Royal Botanic Garden. Edinburgh.
*Craig, Wm., M.D., F.R'.C.S.Ed., F.R.S.E., 71 Bruntsfield Place.

tCrawford, William Caldwell, M.A., 1 Lockharton Gardens,

Colintou Road,—-Honorary Curator.
Dec. 1903. Davidson, J. Randolph, M.A., B.Sc. School of Agriculture, Gizeh,

Egypt.
Dec. 1911. JDavidson, John. Botanical Office, University of British Columbia,

Vancouver, Canada.
Feb. 1912. Davie, R. C, M.A., D.Sc, 22 Queen's Avenue. Blackhall.

Dec. 1892. Day, T. Cuthbert, 36 Hillside Crescent.

April 1914. Dodd, A. Scott, B.Sc, 20 Stafford Street.

Jan. 1894. *Dowell, Mrs. A., 13 Palmerston Place

Dec. 1911. 'tDrummond, J. R., B.A., F.L.S., F.Z.S., 4 Eversfield Road,
Richmond, Surrey.

Dec. 1859. tDuckworth, Sir Dyce, Bart., M.D., LL.D., 28 Grosvenor Place,

London, S.W.

Dale q



fiats o



436 APPENDIX

Date of Election.

July 1878. tMuirhead, George, F.R.S.E., Gordon Estates Office, Fochabers.

April 1916. tNicholson, C, Esq., F.E.S.
;
35 The Avenue, Hale. End, Chingford,

Essex.

Dec. 1878. *Norman, Commander Francis M., R.N., Cheviot House, Berwick-
on-Tweed.

Dec. 1907. *Orr, Matt. Y., 37 Dudley Crescent, Leith.

Oct. 1914. tPatton, Donald, M.A., B.Sc, Manse Villa, Pollok Road, Shawlands,
Glasgow.

April 1883. *Paul, Rev. David, M A.. LL.D., Carridale, Fountainhall Road,—
Foreign Secretary.

April 1887. Peyton, Rev. W. W., Braeriach, Tan-y-Bryn Road, Llandudno,
Wales.

Jan. 1915. Pinkerton, A. A., 19 Shandwick Place.

June 1891. tPrain, Sir David, M.D., C.I.E., F.R.SS. L. & E., F.L.S., Royal
Botanic Gardens, Kew.

July 1884. *Rattray, John, M.A., B.Sc, F.R.S.E , Tulhjhurn Terrace, Glasgow
Road, Perth.

April 1877. JRiddell, Wm. R., B.A., B.Sc. (Hon. Mr. Justice), Osgoode Hall,

Toronto, Canada.

Dec. 1869. *Robertson. A. Milne, M.B., CM., Hawea, Rodway Road, Roe-
hampton, London, S. W.

Dec. 1890. Robertson, Robert A., M.A., B.Sc, Lecturer on Botany, Botanical
Department, Bute Medical School, St. Andrews.

*Ross, A. J., M.A., B.Sc, Schoolhouse, Gretna.

Russell, D., Cadham, Markinch.
Sampson, Hugh C, B.Sc, Trichinopoly, Madras, India.

tSanderson, Harry, Eastmount, Galashiels. (*)

JScott, J. S., L.S.A., 69 Clowes Street, West Gorton, Manchester.

Smith J. Pentland, M.A., B.Sc, Braedene, Lochivinnoch, Renfrew-
shire.

Smith, James L. S., M.A., B.Sc, 17 Cargill Terrace, Trinity.

Smith, Wm. G., B.Sc, Ph.D., 9 Braidburn Crescent.

*Smith, W. W., M.A.. Royal Botanic Garden, Edinburgh (8 Dudley
Terrace, Leith),—Honorary Secretary.

Jan. 1890. *Somerville, William, (Ec.D., B.Sc, F.R.S.E., Sibthorpian Professor

of Rural Economy, 121 Banbury Road, Oxford.

Oct. 1914. tStewart, Edward J. A., M.A., B.Sc, 8 Manor Road, Jordanhill,

Glasgo w.

tSlirling-Maxwell, Sir John, Barf., Pollok, Pollokshaws.

Tagg, Harry F., F.L.S.. Royal Botanic Garden, Edinburgh.

JTagg. M. H.. 53 Clayton Avenue, Wembley, Middlesex.

Terras, J. A., B.Sc, 40 Findhorn Place.

Thompson, Miss Jean G., B.Sc, 19 Pentland Terrace.

*Trail, J. W. H., M.A.. M.D., F.R.S., F.L.S., Professor of Botany,
Aberdeen.

Turnbull, Robert, B.Sc. Board of Agriculture, 4 Upper Merrion
Street, Dublin.

tWaddell, Alexander, of Palace, Jedburgh.

Whytock, James, Dalkeith Gardens, Dalkeith.

tWilkinson, W. H., F.L.S., F.R.M.S., Dumcrieff, Sutton Coldfield,

near Birmingham.

Dec. 1890. *Wilson, John H., D.Sc. F.R.S.E., 39 South Street, St. Andrews ;
—

Associate, Nov. 1886.

Feb. 1912. Wilson, Malcolm, D.Sc, 31 Wardie Road, Trinity, temp. Donna-
brook, 26 St. Augustine's Road, Canterbury.

Mar. 1909. *Wilson, Thos., Ph.O, 110 High Street, Burntisland.

May 1873. |Wright, R. Ramsay, M.A., B.Sc, Professor of Natural History,

University, Toronto.

May 186J*. tYellowlees, David, M.D., LL.D., 6 Albert Gate, Dowanhill, Glasgow.

Jan. 1903. Young, William. Fairview, Kirkcaldy.

ORDINARY MEMBERS.
Nov. 1910. Clark, Mrs. Bennet, NewmiUs, Balemo.

Nov. 1910. Gourlay, Kenneth M., C.A., Malleny, Balemo.

Nov. 1910. Grieve, Miss Jean E., 11 Lauder Road.

(*) Killed in action in France.

Feb.



APPENDIX 437

ASSOCIATES.
Dale of Election.

Mar. 1886. Bennett. A.. 5 Thanct Place. High Street. Croydon.
Feb. 1876. Campbell. A.. 62 Marchmont Bond.
Feb. 1871. Evans, William. F.R.S.E.. 38 Morningside Park.
Jan. 1906. Harrow. R. L.. Royal Botanic Garden, Edinburgh.
June 1891. McAndrew, James. 69 Spottisicoode Street.

Dec. 1883. Richardson. Adam D.. 19 Joppa Road, Poriohello.

Jan. 1906. Stewart. L. B.. 23 Brandon. Terrace.

LADY MEMBERS.
June 1893. Aitken. Mrs. A. P.. 15 Victoria Mansions. West Hampstead. London,

N. W.
April 1893. Balfour. Mrs. Bavlev, Inve-leith House.
Feb. 1910. Galletly. Mrs. Sarah H., 71 Braid Avenue.
April 1902. Grieve. Mrs. Symington, 11 Lauder Road.
Jan. 1894. Pearson, Miss C. C, 27 Royal Terrace.

CORRESPONDING MEMBERS.
Dec. 1905. Adamovic, Lujo. Professor of Botany, and Director of the Botanic

Garden. Belgrade.

Dec. 1905. Bailey. Fredk. Manson. F.L.S.. Colonial Botanist of Queensland,
Brisbane.

Dec. 1905. Barboza. J. Casimiro. Director of the Botanic Garden. Oporto.

Dec. 1905. Beijerinck. M. W.. Professor of Bacteriology. Delft.

Dec. 1881. Bohnensieg. Dr. G. C. W., Conservator of the Library of the

Museum Teyler. Haarlem.
Mar. 1881. Caminhoa. Dr. Joaquim Monteira, Rio de Janeiro.
Dec. 1905. Campbell. Dr. Douglas Houghton, Professor of Botany. Stanford

U : iversity, California.

Jan. 1866 Candolle. Casimir de. Geneva.

July 1879. Cheeseman. T. F., F.L.S., F.Z.S.. Curator of the Museum, Auck-
land. New Zealand.

Julv 1879. Cleave. Rev. W. 0., LL.D.. College House. St. Hellier, Jersey.

Dec. 1905. Cockayne, I.., Ph.D.. F.R.S., 20 Colombo Street, Wellington, New
Zealand.

June 1902. Constantin. Dr. J.. Director, Jardin des Plantes, Paris.

Dec. 1905. Coulter, John Merle, Professor of Botany, University of Chicago.

June 1902. Cramer, Dr. Carl Eduard, Professor of Botany, Zurich.

Mar. 1895. Elfving, Dr. Fredrik. P.-ofessor of Botany in the University, and
Director of the Botanic Garden. Hehingfors.

Dec. 1905. Famintzin. Dr. Andre. Emeritus Professor of Botany, and Director of
the Botanical Laboratory of th Imperial Academy of Sciences,

Petrograd.

Dec. 1905. Fawcett, William, B.Sc. F.L.S.. 76 Shooter's Hill Road, Blackheath,
London. S.E.

Dec. 1905. Gravis, Auguste. Professor at the University, and Director of the

Botanic Garden Liege.

Mar. 1895. Guignard, Leon, Membre de Institut, Professor of Botany. Paris.

June 1902. Henriques, Julio A.. Professor of Botany in the University, and
Director of the Botanic Garden, Coimbra.

May 1891. Henry, Augustine. M.D., Professor of Forestry, Royal College of
Science. Dublin.

Dec. 1905. Kjellman. Dr. Frans, Professor of Botany in the University, and
Director of the Botanic Garden, Upsala.

June 1902. MacMillan. Conway. Minnesota.
Dec. 1905. Macoun. John. M A., F.L.S.. Dominion Botanist on the Geological

Survey, Ottawa.
June 1902. Maiden. J. H.. J. P., F.R.S.. Director of the Botanic Garden, Sydney,

NJ3.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, and Director of th* Botanic

Garden, Sapporo. Hokkaido, Japan.



438 APPENDIX

Miyoshi, Manabu, Professor of Botany in the Imperial University,

Tohio.
Raunkiar, Christen, Assistant in the Botanic Garden, Copenhagen.

Rodway, Leonard, C.M.G., Government Botanist of Tasmania.

Hobart.
Schroter, Dr. Carl, Professor of Botany, and Director of the Botanical

Museum, Zurich.

Scully, W. C, F.L.S., Cape Town.
Sodiro, Luis, Professor of Botany in the University, Quito, Ecuador.

Terracciano, Dr. Nicolao, Director of the Royal Gardens, Caserta,

Campania.
Tyson, W., Cape Town.
Vladescu, Dr. Milail, Professor of Botany at the University, and

Director of the Botanic Garden, Bukarest.

Wildprefc, H., Director of the Botanic Garden, Oiotava.

Wille, Dr. Johan Nordal Fischer, Professor in the University, and
Director of the Botanic Garden. Christiania.

Date of Election.



APPENDIX 439

Disko,

Greenland,

Halifax, . .

Montreal,

Ottawa,

Toronto, .

The Society Exchanges Publications with—
AMERICA.

Canada.

( Den Danske Arktiske Station.
s

Department of Agriculture.

Xova Scotian Institute of Natural Science.

Horticultural Society.

Natural History Society.

Geological and Natural History Survey of Canada
Department of Agriculture.

Field Naturalists' Club.

Canadian Institute.

San Jose,

Costa Rica.

Instituto Xacional.

Escuintla,

Chia pa-

Mexico.

Director, La Zacualpa Botanical Station.

Ames, Iowa,

Ann Arbor, i

Michigan, \

Auburn, Ala., .

Austin, Texas, .

Berkeley, Calif.,

Boston, Mass., .

Cambridge, "\

Mass., |

Cincinnati, \
Ohio. J

Colorado \
Springs, Col. j

Columbia, Mo.,
Davenport, \

Iowa,

)

Indianapolis.

Ithaca, X.Y., .

Madison, Wis.,

Manhattan, \
Kansas, J

Mihvaukee, \
Wis., I

Minneapolis, \
Minn., /

Nexo Haven, )

Conn., \

New York, .

United States.

Department of Agriculture.

University of Michigan.

Department of Agriculture.

Agricultural Experiment Station.

University of California.

Massachusetts Horticultural Society.

Society of Natural History.

Harvard University.

Society of Natural History.

Lloyd Botanical Library.

Colorado College.

Library of University of Missouri.

Academy of Natural Sciences.

Indiana Academy of Sciences.

Cornell University.

Wisconsin Academy of Sciences.

State Agricultural College.

Public Museum of Mihvaukee.

Botanical Department, University of Minnesota.

Academy of Arts and Sciences.

Academy of Sciences.

American Museum of Natural History.

Columbia University.

Torrey Botanical Club.



440 APPENDIX

Philadelphia, .

Rochester, N. Y.,

St. Louis, \
Missouri, J

San Francisco, \
Calif., j

Topeka, Kansas,
Urbana, III.,

Washington,

Academy of Natural Sciences.

University of Pennsylvania.

Rochester Academy of Sciences.

Botanic Garden.

California Academy of Sciences

Academy of Science.

University of Illinois.

National Academy of Sciences.

United States Geological Survey.
Smithsonian Institution.

United States Department of Agriculture :—Division of

Agrostology ; Division of Botany ; Division of En-
tomology ; Division of Forestry ; Division of Micro-

scopy ; Division of Pomology ; Division of Soils

;

Division of Vegetable Pathology ; National Her-

barium : Office of Experiment Stations.

South America.

Bogota Rep. of\ Minist of Public Works .

Columbia, J
J

Caracas, . . . Junta central AcKmatacion.
La Plata, . . Museo de La Plata, Rep. Argentina.

Monte Video, . Museo Nacional de Monte Video.

Rio de Janeiro, Museo Nacional.

WEST INDIES.

Jamaica, .

Trinidad,

Botanical Department.
Royal Botanic Garden.

AFRICA.

Cape Colony, . Botanical Department.
Durban, Natal, Botanic Garden.

Calcutta, . . .

Ceylon, . . .

Manila, . . .

Straits "l

Settlements, J

Buitenzorg, ,

Tokio, . . .

ASIA.

Indian Museum.
Royal Botanic Garden.
Royal Botanic Garden, Peradeniya.

Bureau of Science.

Botanic Gardens and Forest Department.

Botanic Garden.
Imperial University College of Agriculture.

Sydney, .

AUSTRALASIA.

New South Wales.

. Department of Agriculture.

Royal Society of New South Wales.



APPENDIX 441

New Zealand

Wellington, . . New Zealand Institute.

Queensland.

Brisbane, . . Department of Agriculture.

Royal Society of Queensland.

Perth,

West Australia.

Department of Agriculture.

Hobart,

Tasmania.

Royal Society of Tasmania.

Victoria.

Melbourne, . . Department of Agriculture.

National Herbarium.
Roval Society of Victoria.

Antwerp,
Brussels, .

Liege,

EUROPE

Belgium.

Vlaamsch nat. en Geneeskundig Congress.

Academie Royale des Sciences, des Lettres,

Beaux-Arts de Belgique.

Institut Botanique, Bruxelles.

Societe Royale de Botanique de Belgique.

Botanic Garden.

et des

Copenhagen,

Denmark.

Botaniske Forening.

France.

Amiens, . . . Societe Linneenne du Nord de la France.

Cherbourg, . . Societe Nationale des Sciences Naturelles et Mathe-
niatiques.

Lyons, . . . Societe Botanique.

Marseille, . . Faculte des Sciences de Marseille.

Paris, . . . Societe Botanique des France.

Toulouse, . . Societe Francaise de Botanique.

Great Britain and Ireland.

Alnwick, , . . Berwickshire Naturalists' Club.

Belfast, . . . Natural History and Philosophical Society.

Bristol, . . . Bristol Naturalists' Society.

Buckhurst Hill, . Essex Field Club.

Cambridge, . . Philosophical Society.



442 APPENDIX

Cardiff, .

Dublin, .

Edinburgh,

Glasgow, .

Hull, . .

Liverpool,

London, .

Manchester, .

Millport,

Newcastle

upon Tyne,

Norwich,
Perth,

Plymouth,

Watford, .

Naturalists' Society.

Royal Dublin Society.

Royal Scottish Arboricultural Society.

Royal College of Physicians.

Edinburgh Geological Society.

Royal Society of Edinburgh.
Royal Physical Society.

Royal Scottish Geographical Society.

Royal Scottish Society of Arts.

University of Edinburgh.
Natural History Society.

Royal Philosophical Society.

University of Glasgow.
Yorkshire Naturalists' Union.
Literary and Philosophical Society.

Botanical Society.

Board of Agriculture.

Editor of Gardeners' Chronicle.

Linnean Society.

Editor of Nature.

Pharmaceutical Society of Great Britain.

Quekett Microscopical Club.

Royal Botanic Gardens, Kew.
The Royal Society.

Royal Horticultural Society.

Royal Microscopical Society.

Manchester Literary and Philosophical Society.

Marine Biological Association.

Durham Philosophical Society.

Natural History Society of Northumberland, Durham,
and Newcastle-on-Tyne, and the Tvneside Natura-
lists' Field Club.

Norfolk and Norwich Naturalists' Society.

Perthshire Society of Natural Science.

Plymouth Institution.

Hertfordshire Natural History Society and Field Club.

Holland.

Amsterdam, . Koninklijke Akademie van Wettenschappen.
Haarlem, . . . Koloniaal Museum.

Musee Teyler.

Nederlandsche Maatschappij ter Bevordering van
Nijverheid.

Luxembourg, . Societe Botanique du Grand -duche de Luxembourg.

Italy.

Florence, . . Soc. Botanico Italiano.

Pome, . . . Regio Istituto Botanico.

Lisbon, . .

Portugal.

Academia real das Sciencias.

Bukarest,

Roumania.

Institut Botanique.



APPENDIX

Russia.

443

Helsingfors, . Societas pro Fauna et Flora Fennica.

Kieff, . . . Societe des Naturalistes.

Moscow, . . . Societe imperiale des Xaturalistes.

Petrograd, . . Hortus botanicus imperialis.

Musee Botanique de l'Academie imperiale des Sciences.

Scaxdixavia.

Lund, . . . Universitas Lundensis.
Stockholm, . . Kongl. Svenska Vetenkaps Akademien.

Sveriges OfEentliga Bibliotek.

Svenska Botaniska Foreningen.
Vpsala, . . . Societas Regia Scientiarum.

Kungl. Vetenskaps Societeten.

Switzerland.

Basel, . . Schweizerischer Botanischer Gesellschaft.

Berne, . . . Naturforschende Gesellschaft.

Zurich, . . . Naturforschende Gesellschaft.



INDEX.

Abies nobilis, 405.
Acacia, 51.
Acacia aciphylla, 55.

densiflora, 51.
dictyophleba, 54.

ephedroides, 55.

Lindleyi, 54.

longispinea, 52.

microbotyra, 53.

pyrifolia, 53.

stereophylla, 55.

triquetra, 53.
uncinella, 52.

Acanihrocarpus Preissei, xv.
Adoxa moschatellina, 58.
Aegerita Webberi, xxix.
Aegilops ventricosa, vi.

Aeschynanthus, xxxvi.
Agaricus melleus, xx.
Agathosma trichocarpa, 76.
Aglaonema, v.

Alangium, xxxix.
Aleyrodes citri, xxix.
Alien plants, 28.

Alisma natans, 25.

parnassifolia, 25.

Plantago, 24.
ranunculoides, 24.

Alternanthera paronychioides, xxv.
Alysicarpus Brownii, 286.
Alyssum pyrenaicum, xix.
Ambrosiaceae, 60.
Ammochloa pungens, 234.
Androsace Delavayi, xviii, xxx.
Anobium dornesticum, xxviii.
Anthelia, 36.
Apium inundatum, 22.
Applied Botany, 1.

Arabis auriculata, 404.
Araucaria Bidwillii, 151.
Arcangeli, Professor Giovanni, 56, 151.
Arenaria picta, xi.

Argania Sidero.rylon, 88.
Ariopsis peltata, xviii.

Armeria scotica, xxxix.
Arran, Flora of, 120.

Arrhenatherum erianthum 234.
Arthur, William, M.D., 375.
Ascherson, Dr. Paul, xvii.

Aschersonia abyrodis, xxix.
Asplenium viride, 59.

Astralagus orotrephes, 178.

Avellina Michelii, 29.

Beesia, xli.

Berberis Darwinii, xlii.

Bews, Professor J. B., xii.

Borthwick, Dr., xxxi, xxxiii, xlii.

Bower, Professor F. 0., iv

Bryce, George, xvii.

Bryum atlanticum, xxv.
Buchan-Hepburn, Sir Archibald, xlii,

xliii.

Buddleia asiatica, xxv.
Bulbine favosa, xv.
Caithness Flora, 58.

Callitriche vemalis, 58.

Campanula latifolia, 58.

Campbell, Dr. D. H., v.

Campylopus citrescens, 245.
crenulatus, 244.
Fergussoni, 243.

—•—— obtectus, 426.
Cardamine rhomboidea, DC, xix.

Carex curta, 58.— helvola, 30.——— limosa, 60.

Celmisia, xiii.

Centaurea moschata, 29.

Centunculus minimus, 95.

Ceratophyllum demersum. 23.

Cheiranthus asper, xviii.

Chelma terebrans xxxii.

Chionodoxa Luciliae, xix.

Chrysanthemum macfophyllum, 183.

Chrysomyxa Bhododendri, xxxiii.

Chrysophlyctis endobiotica, 8.

Cladosporium, x.

Clark, Bennet, xxxii.

Clematis fasciculiflora, xvi.

Clerodendron fistulosum, xl.

Cntcus oleraceus, 99.

Cochlearia danica, 136, 137
Colobopsis Clerodendri. xl.

Cordia globifera, xv.
Cornus suecica, 98.

Coronilla varia, xix.

Corstorphine, Margaret, 95.

Corticum vagum, xvi.

Corydalis claviculata, 59.

Cowan, Alex., 91, 287, 429.

J. M.. xxxii.— M'Taggart, 136.



INDEX 445

Craib, W. G., M.A., 154.

Crenularia eunotnoidis, xix.

Cromatium Okenii, xxxii.

Crosse, Miss Rosalind. 289.
Crucianella patula, 28.

Culbin Sands, Flora of the, 345.
Cullumia setosa, xxx.
Cutandia divaricata, 29.

incrassaia, 29.

Ci/ananthus For.estii, xi.

Cylindrosporium Padi, xxi.

Cytisus Beanii. xix.

praecox, xliii.

Dasyscypha subttlissima. xlii.

Davie,' B. C, M.A., B.Sc, 179, 180,

xx, xxv, xxxviii. xxxix, xl, xli.

Davies, Arthur E.
;

Ph.D., F.L.S..

xxx.
Diaporthe parasitica. 13.

Diatropism, 296.
Diplotaxis Lagascana, 234.
Disforested land, 129.

Dracocephalum tanguticum, xxv.
Druce, Clandge G.; M.A , F.L.S., 147.

Drummond, Montagu, xxix.

Duneanson. Dr. J. J. Kirk, xvii.

Echeveria Pringlei, xvii.

Ecology. IMS.

Epilobium alsinoides, xxviii.

nummular ifoliiun, 95.

Eriophyes fraxini, xlii.

Erodium Stephanianum, xi.

Euphorbia, Esula, xli.

Pseudo-cyparissias, xli.

Euryops virgineus, xxv.
Evans, William, 98.

Festuca Sahmanni, 405.

Filago minima, 59.

Fissid-ens incurvus, v.

Forrest. George, xxxvii.

Fraser, James, 28, 95. 183, 404. 405,
vi. x. xviii, xlii

Finiiuria Bastardi, xlii.

Gardiner, William, 155.

Gaultheria Forrestii, xix.

Genista salditana, xxv.
Gentiana gentilis, xi.

rhodantha, xxv.
rigescens, xxviii.

Geranium phaeum, 58.

Goebel, K von, 60.

Gourlay. W. Balfour, v. xviii, xxx.
Grateloxipia subpectinata, 78.

Grieve, Symington, 88, vi, xxviii.

Grimmia rubescens, 45.

undulata, 46.

Gypsophila, xlii.

Hapalosphaetia deformans, xliii.

Haplopappus scaposus, xii.

Hayward, Miss, xxviii.

Helichrysum Selago, xii.

Hierochloe borealis, 60.

Hill, J. Rutherford, v.

Himalayan Primulas, 118.

Holmes, E. M., 76.

Hydrilla verticillata, 422.

Hydrocotyle hirsuta, xii, xxv.
vulgaris, 22.

Hypnum intortum, 246.

Inula Helenium, xxv.

Jasminum lineare, xxv.
Johnson, N. Miller, 98, 129.
Johnston, Colonel, H. H., C.B., D.Sc.

F.R.S.E., F.L.S., 207, 217, xl.

Jones, W. S., M.A., M.Sc, 235.
./uncus alpinus, 96.

fluitans, 23.—-—— Kochii, 23.

subverticillatus, 23.
supinus, 23.— tenuis, 95, 99, 408.

Kenfig Burrows, 79.

Kingdonia, xxxvii.
Laguncularia racemosa, 186.
Lamium maculatum, 58.
Lamont, Miss Augusta, 248.
Landolphia, xvii.

Larix dahurica, xlii.

Lathyrus montanus, 58.
Lecanora Andreici, 184.

Leguminosae, Two new, 285.
Lepidium piscidium, xxv.
Leptodontium Fossil, 425.
Limn-eria viridula, 428.
Limnoria lignorum, xxxii.

Linaria Cymbalaria, 58.
rubrifolia, 234.

Lindsay, Robert, xxiv.
Lobelia puberula, xxvi———

- taliensis, xi.

Lolium remotum. vi

rigidum, vi.

Lychnis Preslii. 183.

M" Andrew. James,
xxxvii.

MacDougall, Dr. R
xxix, xxxii, xxxviii, xxxix_

Marcgravia myriostigma, xl.

Meconopsis, xx.
Megastigmus pinus, 405.
Meiogeny, iv.

MeJampyrum pratense, 59.
Melastomaceae, x.

Meldrum, R. H., 97.

Mel tea nutans, 59.

Mentha piperita, 58.
Milium effusum, 59.

Millotia depauperata 28.
Morphological Notes, 60.

Morrison, Alex.. 51
Moss, C. E., xx.
Mosses, Additional, 241, 423.

from the Western Highlands
44.

Notes on, 70.

Moultonia, xli.

Nasturtium microphyllum, 58.
Nectria cucurbitula, xxxi.
New Fellows

—

Alexander. Miss A. S. M.. xl.——— J. H. xxxviii.

Anderson, Thomas, xxvii.

Brebner, James, xviii.

Chandler, Miss Bertha, xiii.

Cooper. R. E., xviii.

Davidson, John, iv.

Davie, Dr. R. C, v.

Dodd, A. Scott, xxxi.
Drummond, John, iv.

Finlay T. M , xxvii.

70. 95, 184. xix.

XVII, XXVIII,

xlii.



446 INDEX

New Fellows

—

Harley. Andrew, xxxviii.

Johnstone, J. T., xii.

Lamont, Augusta, iv.

Latimer, Sydney, xxix.

Macpherson, Alexander, xxix.
— Donald, xxix.

Macwatt, John, xxix.
Martin, Miss Isa, xxxvi.
Patton, Donald, xxxvi.
Pinkerton, Allan Arnold, xxxix.

Smith, E. Holmes, iv.

—•—— J. L. S., xxxviii.

Stewart, E. J. A., xxxvi.
Stirton, Dr. James, xxiv.

Tagg, M. H., xiii.

Wilson, Dr. Malcolm, v.

New Hon. British Fellow

—

Scott, Dr. D. H., v.

Nothofagus Menziesii, xiii.

Omphalod.es comifolia, xvii.

Ophiobolus graminis, xii.

Orknev, Additions to the Flora of, 207.

Plants, Notes on, 217.

Orr, M. Y., 79, 281, xxviii, xxxvi.

Osmanthus Delavayi, xviii.

Paepalopsis Irmischiae, xiii.

Pandanus, vi.

Parthenium Hysterophorus, xv.

Patton, Donald. M.A., B.Sc, 345
;
xxxi.

PepUs Portula, 22.

Pernettya furens, xxxi.

Petasites albus, 98.

Peziza W'ilkommii, 9.

Phalaris truncata, 29.

Philonotis rigida, 96.

Photomicrography, 235.

Phyllody, 296.

Phytophthora infestans, 9.

Pilularia glnbulifera, 281.

Piptatherum multifiorum, 95.

Pittosporum rigidum, xviii.

Pleiogeny, iv.

Pleione Delavayi, xv.

Pleurospermum amabile, 154.

Plumbagella micrantha, 277.

Podostomaceae, xxxviii.

Polygonum aequale, 183.

calcatum, xx.

Pomaderris phylicaefolia, xv.

Potamogeton praelongus, 95.

Potentilla ambigua, xl.

Presidential Address, A. W. Borth-
wick, D.Sc, 1911—12, 1-21.

Primula, xiii.

ambita, 325.
—-——

- austrolisteri, 316.

barbicalyx, 337.

bracteata, 200.
——-—- bullata, 196.

chumbiensis, 118.
—

.

Dubernardiana, 203.
—-—

—

filipes, 318.

Forrestii, 198.
— Henrici, 204.

Inayati, xxxi.

Lacei, 201.

Liste.ri. 316.— Monbeigii, 202.
obconica, 301, 322

Primula obliqua, 119
—-—— oreodoxa, 338.——— parva, 321.
— petiolaris, xv.

Petitmengini, 328.
— pseudobracteata, 200.
—

- pseudocapitata, xi.

—•—— redolens, xxxi.— rufa, 197.

sinolisteri, 330.
Vilmoriniana, 329.

Primulas, xvi, xvii. xviii, xx.

Primulas of the Bullate Section, 188.

Psilostrophe Tagetinae, xi.

Pteridophyllum racemosum, xxi

Puccinia borealis, xxxvii.

Prostii, xxxiii.

septentrionalis, xxxvii.

Pulchriphyllum crurifolium, xxviii.

Pyrenochaeta Ilicis, 76.

Pyrola secunda, vi.

Ranunculus auricomus, 60.——— Monroi, xix.

Rhizoctonia violaceae, xvi.

Rhododendron ci/anocarpum, Note on,

274.
Davidsonianum, xxxi.

fastigiatum, xxxi.———
• Hanceanum, xxx.

—- lutescens, xxxi.
—

- moupinense, xxx.
——— oleifolium, xxx.

polylepis, xxxi.

Thompsoni. 274.

Ribes divaricatum, xxxii.

Henryi, xxx.
laurifolia, xviii.

viburnifolia, xviii.

Riddell, The Hon. William Renwick.
B.Sc, etc., 226, 411.

Robertson, R. A., M.A.
;
B.Sc, 432.

Roettlera Forrestii, xxxi.

Romanzoffia Suksdorfii, xvii.

Rosa spinosissima Eglanteria, xxviii.

—-— —— tomentosa, xxviii.

Roscoea cautleoides, xix.

Roseburgh, John, xxviii.

Rubus parvus, xvi.

Sagittaria sagittifolia, 25.

Salvia controversa, xii.

Samolus ebracteatus, xv.

Sanderson, Harry, xxix.

Saxifraga aizoides, 98.

cinerascens, xxvi.

Eastwoodiae, xix.

——•— hederaceae, xv.
— Hirculus, 73.

lilacina, xix.———• turfosa, xi, xxvi.
——— umbrosa, 58.

Saxifrages, xxxvi.
Schlinder, Dr. A. K., 285.

Scirpus fluitans, 24.

Sclerotinia parasitica, xi.

Scotch Pine, v.

Scots Pine, 4.

Scott, Miss Flora M., 296.

Scottish Alpine Botanical Club, Excur-

sion in 1911, 91 ; 1912, 144 ; 1913,

287 ; 1914, 429.



INDEX 44"

Scottish Plants, Notes on. 147, 404.
Sedum alamosanum, xv.— album, 58.——— cupressoides, xv.

longipes, xv.

stoloniferum, 58.

Selago spuria, xi.

Senecio, A tuberous, 279.— > Burchelli, DC., xvii.

tuberivagus. 279.

Shotts, Parish of. 101.

Silene fimbriata, 95.
'— inaperta, 28.

Sirex gigas, xxxix.
Smith E. Holmes B.Sc, x. xvii.— W. G., B.Sc. Ph!D., 36, v.

xxviii. xxxix.
W. W.. M.A., 118, 154, 17S.

274, 277. 279 vi. vii. xii. xv,

xvi, xxr. xxxvii. xxxix. xl.

xii.

Sophora tetraptera, xlii.

Sparganium. Scottish forms of, 49.

Spathoglottis edinensis. xxviii.

Sphaerocarpus terrestris. xlii.

Sphaerotheca mors-uvae, xvii.

Sterculia alata, vi.

Stevenson. Alex. P., 155.

Stewart, E. J. A . M.A., B.Sc. 345.
xxxi.

L. B., xxxii.

Stirton, James. M.D.. F.L.S., 44. 241
423. v, xxv.

Stratiotes Aloides, 180.

Stylidium arhculatum, xi.

Suksdorfia violaeea. xix.

Sicertia angustifolia, xi.

Symphytum asperrimum xxxvii.
orientate, 183.

peregrinum, 183.

_J, H. F., vi, xi, xii. xx. xl, xlii.

Teucrium montanum, xx.
Thalictrum alpinum, xxxvii.
Thlaspi Kovatsii, xix.

rivale. xix.

Thysanotus, Seedling of. 185.
Tieghem, M. Philippe van. xxxii.

Tragopogon pratense, xii.

Transpiration. 432.
Travis, William G., 120.
Trifolium agrarium. 58.

arvense, 58.

tomentosum. xiii.

Tulipa sylve.stris, xxxiii.

Uromyces onobrychidis, xii.

Urtica dioica. vi.

Ustilago Yaillantii. xix.

XJtricularia ochroleuca, 140.

vulgaris, 99.

Vaccinium uliginosum, 59, xxxiii.

Oxycoccus, 59.
Vaillantia muralis, 404.
Victoria regia, 56.

Viola Lloydii, 58.

Viscum album, xviii.

Vulpia cynosuroides, 234.
setacea, vi.

Whvtock, James, xii, xxix. xlii.

Wilkie. Miss S. J., B.Sc., 432.

Wilson, Dr. Malcolm, v, vi. x. xii,

xvi, xix. xxi. xxxii. xxxiii. xxxvii,
xxxix. xii. xlii, xliii.

Xeranthemum inapertum, 234.
Zostera nana. 97.
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BOTANICAL SOCIETY OF EDINBURGH.

SESSION LXXVI.

NOVEMBER 9, 1911.

A. W. Borthwick, Esq., D.Sc, President, in the Chair.

The following gentlemen were elected Office-Bearers for

the Session :

—

PRESIDENT.

A. W. Borthwick, D.Sc.

VICE-PRESIDENTS.

W. B. Boyd, Esq.

Sir Archibald Bdchan - Hep
burn, Bart.

J. Rutherford Hill, Esq.

Professor J. \V. H. Trail, M.A.,

M.D., F.R.S., F.L.S.

COUNCILLORS.

T. Bennet Clark, O.A.

Alexander Cowan, Esq.

James Fraser, Esq.

Symington Grieve, Esq.

R. Stewart MacDougall, M.A.,

D.Sc.

George W. Scarth, ALA.

W. G. Smith, Ph.D.

W. W. Smith, M.A.

Miss J. G. Thompson.

James Whytock, Esq.

Honorary Secretary—WSfciAM Craig, M.D., F.R.S.E., F.R.C.S.E.

Curator of Herbarium—W. Caldwell Crawford, M.A., F.H.S.E.

Foreign Secretary—Rev. D. Paul, M.A., LL.D.

Treasurer—Richard Brown, CA.
TRANT ~. BOT. SOC. EDIN. VOL. \XVI. (X
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Assistant-Secretary—M'Taggart Cowan, Junr., Esq.

Artist—Professor Francis M. Caird, M.B., CM., F.R.CS.E.

Auditor—Robert C. Millar, C.A.

LOCAL SECRETARIES.

Aberdeen—Professor J. W. H. Trail, M.A., M.D., F.R.S., F.L.S.

Bathgate—Robert Kirk, M.D., F.RC.S.E.

Berivick-on-Tweed—Francis M. Norman, R.N.

Birmingham—W . H. Wilkinson, F.L.S., F.R.M.S., Manor Hill, Sutton

Coldiield.

Calcutta—Professor S. C. Mahalanobis, B.Sc, F.R.S.E., F.R.MS.,

Presidency College.

Cambridge—Arthur Evans, M.A.

Croydon—A. Bennett, A.L.S.

Dumfries—Professor G. F. Scott-Elliot, M.A., B.Sc, F.L.S.

Dundee—Professor P. Geddes, F.R.S.E.

East Liss, Hants—James Sykes Gamble, M.A., C.I.E., F.R.S.

Glasgow—Professor F. 0. Bower, Sc.D., F.R.S., F.L.S.

London—William Carrdthers, 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. David Prain, M.D., CLE., F.R.S., F.L.S., Royal

Botanic Gardens, Kew.

Melrose—W. B. Boyd, of Faldonside.

Otago, New Zealand—Professor James Gow Black, D.Sc, University.

Perth—Sir Robert Pdllar, F.R.S.E.

Philadelphia, U.S.A.—Professor John M. Macfarlane, D.Sc, F.R.S.E.

Ryde—George May Lowe, M.D., CM.
St Andrews—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—W. R. Riddell, B.Sc, B.A.

„ Professor Ramsay Wright, M.A., B.Sc.

The Treasurer, Mr. Richard Brown, C.A., submitted

the following Statement of Accounts for the Session 1910-

1911 :—

Income.

Annual Subscriptions for 1910-1911

Do. Arrears .

Transfer from Life Members' Fund

Transactions sold .....
Subscriptions to Illustration Fund .

Interest on Deposits in Bank .
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Expenditure.

Printing (including Transactions for 1910-1911,

£31, 2s. 9d.) £42 11 5

Rooms for Meetings and Tea 6 10

Stationery, Postages, Carriages, etc. . . . 2 15 9

Fire Insurance on Books, etc 5

Honorarium to Acting Secretary . . . 10

Excess of Income over Expenditure . . . . 10 8 3

£72 10 5

State of Funds.

Life Members' Fund.

Balance of Fund at close of Session 1909-1910 . . £83 8 9

Deduct—Transferred to Income . . . . . 7 112

Balance as at close of Session . £75 17 7

Ordinary Fund.

Balance of Fund at close of Session 1909-

1910 £67
Add—Increase during Session 1910-1911 10

2 4

8 3

Balance as at close of Session . . 77 10 7

Total Funds . . £153 8 2

Being :—Sum in Current Account with

Union Bank of Scotland Ltd. . £7 2 6

Sums in Deposit Receipt with do. 150

Due by Treasurer . . . 6 5 8

£163 8 2

Less — Honorarium due to

Acting Secretary . 10

As above 153 8 2

Note.—Subscriptions in arrear, 1909-10, £2, 5s. ; 1910-11, £8, 10s.

Edinburgh, 30th October 1911.—I hereby certify that I have audited the Accounts of

the Treasurer of the Botanical Society of Edinburgh for Session 1910-1911, and have found
them correct. I have also checked the foregoing Abstract, and find it correct.

ROBT. C. MILLAR, C.A., Auditor.

Dr. Borthwick gave his presidential address, entitled

' Some Modern Aspects of Applied Botany " (see p. 1).

Mr. Arthur Bennett communicated a paper on Carex

helvola, Blytt (see p. 30).
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Mr. James M'Andrew showed specimens of Silene

fimbriata, Sims, from the south bank of the Crinan Canal,

Argyll ; and Piptatherum multiflorum, Beauv., from near

Musselburgh (see p. 95).

Mr. James Fraser showed Centunculus minimus, Linn.,

from Wigtownshire (see. p. 95).

DECEMBER 14, 1911.

A. W. Borthwick, Esq., D.Sc, President, in the Chair.

Miss Augusta Lamont and Mr. J. R. Drummond were

elected Resident Fellows.

Mr. John Davidson was elected a Non-Resident Fellow.

Mr. N. Miller Johnson read a paper upon Ecological

Terminology as applied to Marine Algee (see p. 32).

Professor Giovanni Arcangeli communicated a paper

upon Victoria regia, Lindl. (see p. 56).

Mr. Symington Grieve read a paper upon Argania
Sideroxylon, and illustrated it with lantern slides (see

p. 88).
'

Mr. James Fraser exhibited a number of alien plants,

new British records, from near Edinburgh (see p. 28).

JANUARY 3, 1912.

A. W. Borthwick, Esq., D.Sc, President, in the Chair.

Mr. E. Holmes Smith was elected a Resident Fellow.

Professor F. O. Bower read a paper showing the need

for two new terms, " Pleiogeny " and " Meiogeny," as

signifying the increase and decrease in the number of

parts of plants, irrespective of the way in which that

increase or decrease took place.

Mr. Alex. Morrison communicated a paper on New or

imperfectly described Species of Acacia from Western

Australia (see p. 51).
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Dr. W. G. Smith showed stereoscopic photographs, taken

by Professor Massart, of Arctic-Alpine and other plants.

Dr. Stirton sent for exhibition specimens of Fissidens

incurvus, Starke, from Kyleakin, Skye.

Mr. Rutherford Hill showed fresh rhizomes of Zedoary

(Curcuma aromatica, Salisb.) from Tahiti.

FEBRUARY 8, 1912.

A. W. Borthwick, Esq., D.Sc, President, in the Chair.

Dr. D. H. Scott, Oakley, Hants, was elected an Hon.

British Fellow.

Dr. Malcolm Wilson and Mr. R. C. Davie were elected

Resident Fellows.

Mr. M. Y. Orr communicated a paper on " Kenfig

Burrows : an Ecological Study " (see p. 79).

Mr. W. Balfour Gourlay read a note on a fastigiate

Scotch Pine from Dryburgh, and showed specimens and

photographs.

A specimen of Leucobryum pumilum (Michx.), sent by
Dr. Stirton, the discoverer of this moss in Scotland, was

exhibited (see p. 44).

MARCH 14, 1912.

James Fraser, Esq., in the Chair.

Dr. D. H. Campbell communicated a paper on The
Embryo-Sac of Aglaonema.

Dr. Malcolm Wilson read a paper, illustrated by lantern

slides, on the plant distribution of a special area in North

Kent. Dr. Wilson gave an account of the various geological

formations—chalk, alluvial, and gravel—and contrasted the

floras corresponding to these geological formations both in

deep shade and in the light. He also pointed out the

zonation of the flora corresponding to the depth of soil

overlying the chalk. This was specially the case with

mosses.
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Mr. W. W. Smith exhibited abnormal leaves of Sterculia

alata, Roxb., showing great variation on a single tree.

On behalf of Mr. H. F. Tagg there was exhibited a

specimen of Urtica dioica, Linn., showing remarkable

development of the stipules into leaf-like structures.

A series of new Didymocarpi from South-East Asia was

exhibited by Mr. W. W. Smith.

APRIL 11, 1912.

A. W. Borthwick, Esq., D.Sc, President, in the Chair.

Dr. W. G. Smith read a paper entitled Anthelia : an

Arctic-Alpine Plant Association (see p. 36).

Mr. Alexander Cowan communicated a report upon the

excursion of the Scottish Alpine Botanical Club (see p. 91).

Mr. James Fraser showed specimens of Vulpia setacea,

Pari , JEgilops ventricosa, Tausch, var. truncata Boiss. et

Reut., Lolium remotum, Schrank, L. ric/idum, Gaud.,

found by him as casuals or aliens in the neighbourhood of

Edinburgh.

Mr. Symington Grieve showed specimens of Pyrola

secunda, Linn., from Glen Garry.

MAY 9, 1912.

A. W. Borthwick, Esq., D.Sc, President, in the Chair.

Dr. K. Goebel communicated a paper on the Inflor-

escences of the Ambrosiacese (see p. 60).

Mr. E. M. Holmes communicated descriptions of two new
species

—

Agathosma trichocarpa and Grateloupia sub-

pectinata (see pp. 76 and 78).

Mr. W. W. Smith exhibited specimens and made some

remarks upon the Himalayan Daphnes.

Dr. Malcolm Wilson exhibited specimens of a new
fungus-disease found on a Pandanus growing in the

Royal Botanic Garden, Edinburgh.
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JUNE 13, 1912.

A. W. Borthwick, Esq., D.Sc, President, in the Chair.

Dr. Malcolm Wilson showed a new species of Pyreno-

chceta (see p. 75).

Mr. W. W. Smith exhibited ten new species of Burmese

plants. These included a new Lettsomia and a Homalium
from Maymyo ; two Polygonums from Manipur ; a Vitex,

and a peculiar Globba from the Ruby Mines District of

Burma.
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BOTANICAL SOCIETY OF EDINBURGH.

SESSION LXXVII.

NOVEMBER 14. 1912.

A. W. Borthwick, Esq., D.Sc., President, in the Chair

e folio

the Session

The following gentlemen were elected Office-Bearers for

PRESIDENT.

Sir Archibald Buchan-Hepburn, Bart.

VICE-PRESIDENTS.

W. B. Boyd, Esq.

T. Bennet Clark, C.A.

W. G. Smith, Ph.D.

Professor J. W. H. Trail, M.A.,

M.D., F.R.S., F.L.S.

COUNCILLORS

A. W. BOETHWICK, D.Sc.

Alexander Cowan, Esq.

R. C. Davie, M.A., B.Sc.

James Fraser. Esq.

James Grieve, Esq.

Symington Grieve, Esq.

J. Rutherford Hill, Esq.

Miss .1. G. Thomson.

James Whytock, Esq.

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.

Assixtant-Secntary—M'TagGART Cowan, Junr., Esq.

TRANS. BOT. SOC. EDIN. VOL. XXVI.
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AHist—Professor Francis M. Caird, M.B., CM., F.R.C.S.E.

Auditor—Robert C. Millar, C.A.

LOCAL SECRETARIES.

A berdeen—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.

Berwick- on-Tweed—Francis M. Xorman, R.X.

Birmingham—W. H. Wilkinson, F.L.S., F.R.M.S., Manor Hill, Sutton

Coldfield.

Calcutta—Professor S. C. Mahalanobis, B.Sc, F.R.S.E., F.R.M.S.,

Presidency College.

Cambridge—Arthur Evans, MA.
Croydon—A. Bennett, A.L.S.

Dundee—Professor P. Geddes, F.R.S.E.

East Liss, Hants—James Sykes Gamble, M.A., CLE., F.R.S.

Glasgow—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.

Melrose—W. B. Boyd, of Faldonside.

Otago, New Zealand—Professor James Gow Black, D.Sc, University.

Philadelphia, U.S.A.—Professor John M. Macfarlane, D.Sc, F.R.S.E.

Ryde—George May Lowe, M.D., CM.
St Andrews—Professor M'Intosh, M.D., LL.D., F.R.S.E.

„ Robert A. Robertson, M.A., B.Sc.

J. H. AVilson, D.Sc, F.R.S.E.

Toronto, Ontario—W. R. Riddell, B.Sc, B.A.

„ Professor Ramsay Wright, M.A., B.Sc.

Mr. E. Holmes Smith read a preliminary note on the

Occurrence of Mucilage on the Roots of Melastomaceae, and

exhibited photographs and specimens illustrating it.

Mr. R. C. Davie read a note on the Structure of the Leaf

of some Species of Banksia (see p. 179).

Dr. Malcolm Wilson gave a preliminary account of a

disease in plums caused by a Gladosporium.

A paper on the Structure of the Embryo of Laguncidaria

racemosa, Gaertn., was read on behalf of Professor Bayley
Balfour (see p. 186).

Mr. James Fraser showed specimens of the foliowing-

plants :

—

Barbarea rujncola, Moris, Cnicus (Picnomon)



BOTANICAL SOCIETY OF EDINBURGH XI

Acama, Linn., Crucianella latifolia, Linn., Paronychia
argentea, Lam., Gorynephorus fascicidatus, Boiss. et Reut.,

Festuca Poa, Kunth, F. hemipoa, Del., F. dertonensis, var.

Broteri, Asch. et Grbn., F. (Vulpia) setacea, Pari., Loliv/m

subulatum, Vis., L. remotum, Schrank, Triticum ventri-

cosum, Ces. Pass, et Gib. var. truncatum, Hackel—casuals

found by him in the count\^ of Edinburgh ; also Barbarea
praecox, Br., Guizotia abyssinica, Cass., Sedum album,
Linn., Alopecurus utriculatus, Pers., Gaudinia fragilis,

Beauv.—casuals from Wigtownshire.

The following plants, new or uncommon in cultivation

were shown from the Royal Botanic Garden :

—

Arenaria picta, Sibth. et Sm., from Asia Minor and
Syria: a pink-flowered species resembling Tunica Saxi-

fraga. Cyananthus Forrestii, Diels, a new species from
Yunnan : a small-flowered species with pale lavender flowers

and graceful habit. Erodium Stephanianum, Willd.,

Eastern China : a plant of the shores, with dark purple

flowers. Gentiana gent His, Franch., from Yunnan : an
annual free-flowering Gentian with purple-blue flowers.

Lobelia taliensis, Diels, a new species from Yunnan : small-

growing, with purple-blue flowers. Primula pseudo-

capitata, Ward: a new undescribed species from Yunnan,
with rotate capitula, resembling P. capitata, but much
smaller. Psilostrophe Tagetinae, Kuntze : a beautiful

yellow-flowered composite from the Southern United

States. Saxifraga turfosa, Engl, et Irmscher : a new yellow-

flowered species from Yunnan, allied to S. diversifolia and
S. pamassifolia, but distinguished by its long stolons.

Saxifraga sp. : a new Yunnan species with yellow flowers,

allied to S. cinerascens, Franch. Selago spuria, Linn. : a
free-flowering, white-flowered species from South Africa.

StyHelium articulatum, R. Br., Australia : one of the

riband-leaved rosette forms of the genus. Swertia angusti-

folia, Ham. : a delightful pale lavender-flowered species

with spotted petals from the Himalaya.

Mr. H. F. Tagg exhibited specimens of Sclerotinia

parasitica (Massee), the tulip disease.
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Mr. W. W. Smith exhibited many new and interesting

Compositae collected by Mr. George Forrest in Yunnan.

DECEMBER 12, 1912.

W. W. Smith, M.A., in the Chair.

Mr. J. T. Johnstone was elected a Resident Fellow.

The Assistant Secretary communicated a paper by Mr.

George Brown giving a Survey of the Vegetation of Shotts

Parish, Lanarkshire (see p. 101).

A paper on the seedling of Thysanotus was read on

behalf of Professor Bayley Balfour (see p. 185).

Professor J. B. Bews gave a brief account of the

botanical survey work being done in Natal, and indicated

the various formations characteristic of that area.

Mr. James Whytock showed plants of Begonia injured

by an insect of the genus Tarsonemus.

Dr. Malcolm Wilson exhibited specimens of Ophiobolus

graminis, Sacc, a disease on wheat.

Mr. H. F. Tagg showed examples of phyllody of flower

parts in Tragopogon pratense, Linn.

Mr. W. W Smith showed two new Himalayan Primulas

from the Chumbi Valley (see p. 118).

The following plants, many new to cultivation in this

country, were shown from the Royal Botanic Garden :

—

Haplopappus scap>osus, Remy, a Chilian undershrub

of the general feature of Primula sufrutescens, A. Gray :

a good rockery evergreen. Helichrysum Selago, Benth. et

Hook, f . : a New Zealand shrubby species showing markedly

imbricate as well as spreading leaves. Hydrocotyle

hirsuta, Sw. : a small-leaved form from San Domingo, with

spikes of whorled sessile flowers. Salvia controversa,

Tenore : a curious species from the Mediterranean region

with bullate pinnatisect leaves and small blue flowers

;
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not very showy. Trifolium tomentosum, Linn.: a small-

leaved form from the Mediterranean region with pretty

trusses of red flowers.

A number of species of Celmisio., including: Small-

tufted forms with short linear leaves

—

0. laricifolia, Hook.
f . : G. sessiliflora, Hook. f. Longer linear-leaved forms

—

G. Armstrongii, Petrie ; C. Petriei, Cheesem. ; C. ps&udo-

Lyo.llii, Cockayne ; G. longifolia, Cass.; C. viscosa, Hook,

f. Broad-leaved forms

—

G. holosericea, Hook. f. ; C. Dattii,

Buch. ; G. hieraciifolia, Hook. f. ; G. densiflora, Hook, f
.

;

C. discolor, Hook, f
.

; G. incana, Hook, f
.

; C. Lindsay i,

Hook, f
.

; G. Traversii, Hook, f
. ; G. petiolata, Hook, f

.
; C.

spectabilis, Hook. f. ; G. Brownii, F. R. Chapm. ; C. verba-

scifolia, Hook. f. ; G. coriacea, Hook. f.

Young plants of the Bastard beeches of Xew Zealand

:

Xothofagus Menziesii, Oerst., X. fusco, Oerst. ; and twigs of

N. clirfbrtioides, Oerst, Also young plants of X. obliqua.

Blume, from Chili.

JAXUARY9, 1913.

Sir Archibald Buchax-Hepburx, Bart., in the Chair.

Miss Bertha Chandler was erected a Resident Fellow.

Mr. M. H. Tagg was elected a Xon-Resident Fellow.

The Treasurer. Mr. Richard Brown, C.A., submitted

the following Statement of Accounts for the Session 1911—

1912:—
Income.

Annual Subscriptions for 1911-1912

Do. Arrears .

Transfer from Life Members' Fund
" Transactions " sold

Subscriptions to Illustration Fund .

Interest on Deposits in Bank .

Diploma......
Excess of Expenditure over Income
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Expenditure.

Allowance to "Scottish Botanical Review" for Printing

" Transactions".......
Printing Notices for Meetings, etc. .....
Rooms for Meetings and Tea ......
Stationery, Postages, Carriages, etc. ....
Fire Insurance on Books, etc

Honorarium to Acting Secretary .....

State of Funds.

Life Members' Fund.

Balance of Fund at close of Session 1910-1911 . . £75 17 7

Add—Life compositions received 210

£32
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•" A Contribution to the Flora of Arran," by Wm. G.

Travis, was communicated by the Assistant-Secretary (see

p. 120).

Mr. N. Millek Johnson read a paper, " The Invasion of

Vegetation into Disforested Land " (see p. 1 29).

A paper on the Primulas of the Bullate section was read

on behalf of Professor Bayley Balfoub (see p. 188), and

dried specimens of most of the members of the group were

exhibited.

Mr. M'Taggart Cowan read a paper on CochZearia

danica, Linn, (see p. 136).

Mr. W. W. Smith exhibited a series of new Chinese

plants collected by Mr. George Forrest, and also a new
Burmese species of Cordia— G. globifera, W. W. Sm.—with

very tomentose leaves.

The following interesting plants in flower were shown
from the Royal Botanic Garden :

—

Acanthocarpus Preissei, Lehm. : a remarkable South-

West Australian plant of that group of Monocotyledones

which seem to connect Juncaceae and Liliaceae ; the

twisted leaves are a prominent feature of adaptation to

dry conditions. Bulbine favosa, Schult. : a strong-

scented yellow-flowered South African plant. Parthewiu/m

Hysterophorus, Linn. : an American white-flowered species.

Pleione Delavayi, Rolfe : a tine dark-flowered species of

much better colour than any other in cultivation. Poma-
derris phylicaefolia, Lodd.: an Australasian ericoid form.

Primula petiolaris, Wall. var. pub:evidentl

a, Hook, f .

:

a delightful plant introduced as P. Winteri from

Kumaon, W. Himalaya. Samolus ebracteatus, H. B. K.: a

Central American form with rather smaller flowers than

our native species, S. Valera/nd/i, Linn. Saxifraga

hederacea, Linn. : white-flowered species of the Cymbalaria

section from South-East Europe and Asia Minor, forming a

nice cover on a rockery. Sedum alamosanum, S. Wats.
;

8. cupressoides, Hemsley ; S. longipes, Rose—three Mexican

species of Sedum of which 8. cupressoides is of special
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interest as a companion growth form to that of the South

African Crassula lycopodioides, Lam.

FEBRUARY 13, 1913.

Sir Archibald Buchan-Hepburn, Bart., in the Chair.

A paper was read on behalf of Professor Bayley
Balfour on the Primulas of the Candelabra Section (to

be published in part iii. of this volume).

A paper on the occurrence of Utricularia ochroleuca,

Hartman, and U. intermedia, Hayne, in Scotland, was

read on behalf of Mr. Arthur Bennett (see p. 140).

Dr. Malcolm Wilson showed specimens of potato tubers

attacked by Rhizoctonia violacea, Tul. The fruiting stage

of the fungus Corticum vagum, B. et C, var. Solani, Burt.,

occurs on the lower leaves, and in the specimens exhibited

this stage existed in organic connection with the sterile

mycelium on the tuber. The disease known as " little

potato " is probably caused by this fungus.

Mr. Alexander Cowan forwarded his report on the

1912 excursion of the Scottish Alpine Botanical Club to

Killin and district (see p. 144).

Mr. James M'Andrew exhibited a new lichen, Lecanora

Andrewi, B. de Lesdain, found by him near Edinburgh

(see p. 184).

Mr. W. W. Smith exhibited some new Saxifrages from

the frontiers of Yunnan and Tibet collected by Mr. F.

Kingdon Ward.

The following noteworthy plants in flower were shown

from the Royal Botanic Garden :

—

Clematis fasciculiflora, Franch. : an evergreen species,

with greenish-white flowers. Rubus parvus, Buch. : a

very distinct species from New Zealand, of creeping habit,

with slender stems, and 1-foliolate leaves, which are of a

bronzy yellow colour on the upper surface. The fruits are

said to be large and juicy. It is a good rockery plant
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likely to prove hardy. Echeveriu Pringlei, Rose. Senecio

Burchelli, DC. : a shrubby dense foliage-plant with bright

yellow flowers from the Cape. Omphalodes cornifolia,

Lehm. : a pretty blue-flowered plant from Asia Minor

requiring a dry sunny position. Romanzoffia Suksdorfii,

Greene : in appearance somewhat resembling a compact

Saxifraga with dense green foliage, and flowers which are

a very pure white.

MARCH 13, 1913.

Sir Archibald Buchax-Hepburx, Bart., in the Chair.

The President intimated the death, since the previous

meeting, of Dr. Paul Ascherson, who had been a corre-

sponding member of the Society since 1878 ; and of Dr.

J. J. Kirk Duncanson, who had been a Resident Fellow

since 1865.

A paper on the Primulas of the Sinensis Section : Part I.,

was read on behalf of Professor Bayley Balfour (to be

published in part iii. of this volume).

Mr. George Bryce read a paper on The Wild-Rubber

Country of Madagascar, which was illustrated by lantern

views of the restricted area where one of the species of

Landolpliia abounds. The vines, owing to the geological

formation, are slender, and the yield scarcely repays the

labour expended.

Mr. E. Holmes Smith read a paper on the Growth and

Preparation cf Flax Fibre in Belgium, illustrated with

lantern slides.

Dr. R. S. MacDougall showed specimens of the fruits

of the red currant infected with the American Gooseberry

Mildew, Sphaerotheca mors-uvae, and pointed out that this

is the first time this fruit has been recorded in this country

as attacked by the fungus.

Mr. R. C. Davie gave an account of Strut iotes Aloides,

Linn., the water soldier, in a small loch near CriefF, where

it was planted in 1861 (see p. 180).
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Mr. G. Claridge Druce communicated Notes on Scottish

Plants (see p. 147).

Professor J. Arcangeli communicated a note on Arau-

caria Bidiuilli, Hook, (see p. 151).

Mr. W. Balfour Gourlay exhibited a specimen of

Viscum album, Linn., growing on Abies pectinata, DC.

The following interesting plants in flower were shown

from the Royal Botanic Garden :

—

Androsace Delavayi, Franch., a species with pinkish

or white flowers, smelling of hawthorn, from Yunnan.

Gheiranthus asper, Cham, et Schlecht. ( = Erysimum capi-

tatum, Greene) : a half-hardy species with creamy white

flowers ; not often seen in cultivation nowadays. Pitto-

sporum rigidum, Hook., f. : a hardy New Zealand species.

Ariopsis peltata, Nimmo, Himalaya. Osmanthus Delavayi,

Baill., Yunnan. Ribes laurifolia, Jancz. : an evergreen

with numerous racemes of greenish flowers ; one of Wilson's

Chinese plants. Ribes viburnifolia, A. Gray : a compact

bushy plant from California ; flowers reddish brown.

APRIL 10, 1913.

T. Bexnet Clark, Esq., C.A., in the Chair.

Mr. James Brebner and Mr. R. E. Cooper were elected

Non-Resident Fellows.

Professor Bayley Balfour read a paper on the Primulas

of the Sinensis Section : Part II. (to be published in part

iii. of this volume), and exhibited many living plants, dried

specimens, and photographs.

Mr. James Fraser showed specimens of the following

plants recently gathered by him :

—

Fumaria purpurea,

Pugsley, F. Bastardi, Bor. var. hibernica, Pugsley, Sisym-

brium officinale, Scop. var. leiocarpum, DC, Petasites

fragrans, Presl, Symphytum peregrinum, Ledeb., and

Mentha rubra, Sm.—from Wigtownshire ; Fumaria offici-

nalis, Linn., var. Wirtgeni, Haussk., Anarrhinum bellidi-
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folium, D-^sf.. Festuca rigida, Kunth. var. patens, Asch. et

Grbn.—from Midlothian.

Mr. James M'Andrew showed specimens of CoronUla

varia, Linn., and Bromus inermis, Leyss.. which he recently

gathered—the former at Slateford. Midlothian ; the latter in

the same place and at Leven. Fifeshire.

Mr. W. W. Smith showed Plcurospermtwm a/mobile, a

new species from the Chumbi Valley. Tibet (see p. 154 i.

Dr. Malcolm Wilson showed UstUago Vdittantii, TuL
on Ohionodoxa Lueiliae, Boiss.. obtained in the Royal

Botanic Garden. Edinburgh.

The following interesting plants in flower were shown
from the Royal Botanic Garden :

—

Alyssum pyrenaicum, Lap.: Ca/rdamine rhomboidea,

DC: Orenvlaria eunomoides. Boiss.: Gytisus Beanii, x
;

Go. utiheria Forrestii, Diels, one of the finest flowering shrubs

introduced for Bees. Ltd.. by Mr. Forre-t from Yunnan, the

racemes of white flowers being 8-10 inches long : Saxifraga

K H liae < Small )} an American sasifrageof theBoraphila

section; Ban wnculus Monroi, Hook., f.. var dentatus, a New
Zealand plant with large yellow flowers : Boscoea ca utL

Gagnep., var. lutea, a delightful acquisition from Yunnan,

the result of Mr. Forrest "s collecting (there is also a purple-

flowered form in cultivation ) : Saxifraga lilacina, Duthie.

a Kabschia saxifrage from Kumaon introduced by Kew in

1900. not yet common in gardens (recent esplorations in

China show that the section Kabschia occurs also there

in S. pulcl'.ra. Engler, also now in cultivation): Suksdorfia

viaiacea, A. Gray, a purple-flowered sasifragaceous plant

which gives promise of being useful on the rockery

:

Thlaspi Kovatsii, Heufl'.; Thlaspi rivo.le, Presl.

MAY 8, 1913.

Sir Archibald Buchas-Hepburs, Bart., in the Chair.

The Hon. Secretary communicated a paper by Mr. Alex.

P. Stevens :>x on William Gardiner. Author of the Flora

of Forfarshire (1848)" (see p. 155).

1 Under Heterisia in " Nor. Amer. Fl.,'" xxii. 156.
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Mr. H. F. Tagg read a paper on the occurrence of

Agaricus melleus, Vahl, on Gooseberry bushes in fruit

plantations in Kent.

Professor Bayley Balfour exhibited a large and

interesting series of photographs of Chinese Primulas,

cultivated at the Royal Botanic Garden, and also a series

of photographs of dried specimens of the great majority of

the species known from China.

A specimen of Polygonum calcatum, Lind., gathered

on Arthur's Seat, Edinburgh, was shown on behalf of

C. E. Moss, D.Sc, this being a new record for Great

Britain for this plant.

Mr. R. C. Davie gave an account of a new locality near

Eisenach, Germany, for Teucrium montanum, Linn., which

is generally distributed over Central Europe and Asia

Minor.

A collection of interesting plants in flower was shown

from the Royal Botanic Garden :

—

Of Primulas

—

P. Bulleyana, G. Forrest; P. Forrestii,

Balf. fil. ; P. geraniifolia, Hook. fil. ; P. lichiangensis, G.

Forrest ; P. luteola, Rupr. ; P. membranifolia, Franch.

;

P. pinnatifida, Franch. ; P. sino-listeri, Balf. fil. ; P. sino-

mollis, Balf. fil. (a new introduction raised by Mr. J. C.

Williams from seeds collected by Mr. George Forrest in

Yunnan) ; P. Veitchii, Duthie ; also the two beautiful

hybrids P. Edina (Bulleyana x Beesiana) and P. Inverleith

(Bulleyana x pulverulenta).

Of Meconopsis

—

M. aculeata, Royle ; M. Delavayi, Franch.

(a new introduction flowered for the first time in cultiva-

tion, raised from seed collected by Mr. George Forrest for

Bees, Ltd.) ; 31. grandis, Prain (one of the few perennial

species) ; M. Henrici, Bur. et Franch. (the plant came to

Edinburgh from the Royal Gardens, Kew, and this is

probably the first flowering in cultivation) ; M. horridula,

Hook. fil. & Thorns. ; M. punicea, Maxim. ; M. racemosa,

Prain ; M. rudis, Prain ; M. simplicifolia, Walp. ; M. sinu-

ata, Prain, var. racemosa ; M. Wardii, Prain (a new species

flowered for the first time in cultivation, raised from seed

collected by Mr. Kingdon Ward for Bees, Ltd.).
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Also the interesting Japanese plant Pteridoph.yUum

racemosum, Sieb. et Zucc. a curious fumariaceous plant

with pinnatisect fern-like leafage and spray of white

flowers.

JUXE 12, 1913.

Sir Archibald Buchax-Hepburx, Bart., in the Chair.

Mr. James Fraser exhibited Lychm is Predii, Sekera. and

other plants from the Lothians (see p. 183).

Dr. Malcolm Wilson exhibited specimens from Forfar-

shire of leaf spot or shot hole disease of the plum caused

by Cylvncforosporiurn Pod*. Karst.

Mr. W. W. Smith showed specimens of Astragalus

orotrephes, a new species from the Tibetan frontier (see

p. 178).
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The following gentlemen were elected Office- Bearers for

PRESIDENT.
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VICE-PRESIDENTS.

T. Bnran Clark, C.A. W. G. Smith, Fh.D.

Symington Grieve, Esq. Jakes YVhytock, Esq.

COUNCILLORS.

A. W. Borthwick, D.Sc.

Sir Archibald Bechan-
Hepburn, Bart.

Alexander Cowan, Esq.

Cecil B. Crampton, M.B., CM.
R. C Davie. M.A., B.Sc.

James Fraser. Esq.

James Grieve. Esq.

J. Rutherford Hill, Esq.

Harry Sanderson, Esq.

Malcolm Wilson. D.Sc, F.L.S.

Honorary Secretary—W. TV. Smith. M.A.

Curator of Herbarium—TV". Caldwell Craweord. 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.
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^r&s/!_Professor Francis M. Caird, M.B., CM., F.R.CS.E.

Auditor—Robert C. Millar, C.A.

LOCAL SECRETARIES.

A berdeen—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.

Berwick-on-Tweed—Francis M. Norman, R.N.

Birmingham—XV . H. Wilkinson, F.L.S., F.R.M.S., Manor Hill, Sutton

Coldfield.

Calcutta—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.

Dundee—Professor P. Geddes, F.R.S.E.

East Liss, Hants—James Sykes Gamble, M.A., CLE., F.R.S.

Glasgow—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.

Melrose—W. B. Boyd, of Faldonside.

Otago, New Zealand—Professor James Gow Black, D.Sc, University.

Philadelphia, U.S.A.—Professor John M. Macfarlane, D.Sc, F.R.S.E.

St Andrews—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.

Dr. James Stirton was elected a Resident Fellow.

A motion by the Honorary Secretary, seconded by

Mr Rutherford Hill, "that only two of the Winter

Meetings be held in the afternoon instead of three as at

present " was carried unanimously.

The Hon. Secretary gave notice of the following motion

on Alteration of Laws : That Chap. II. paragraph 1 be

altered to read " A Meeting of the Society shall be held on

the Second Thursday of every month from October to June
inclusively."

The Chairman announced the death since the previous

meeting of Mr Robert Lindsay, who had been elected an

Associate in 1879 and a Resident Fellow in 1883.
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A paper was read on behalf of the Hon. W. R. Riddell
giving an account of the pharmacopoeia of the botanical

physician eighty years ago (see p. 226).

Mr. W. W. Smith gave an account of the vegetation of

Sikkim, illustrated by numerous lantern slides.

Mr. James Fraser showed specimens of Lino via rubri-

folia, Rob. et Cast., Ammochloa pungens, Desf., Vulpia

cynosuroides, Boiss., Arrhcnatherum erianthum, Boiss. et

Reut., from Midlothian; and Symphytum peregrimim,

Ledeb., from nine Scottish counties (see p. 234-).

Specimens of Bryum attanticv/m, Solms., were exhibited

on behalf of Dr. Stirtox, which he had obtained last year

at Plockton, Ross-shire, a new record for Great Britain.

Mr. R. C. Davie showed specimens of Inula Helenium.

Linn., a new record for Mull.

The following living plants in flower were shown from

the Ro}'al Botanic Garden :

—

Alternanthera paronych ioides, St. Hil.: a South American

plant of creeping habit and small green foliage. Buddleia

asiatica, Lour.: a not quite hardy species, with fragrant

white flowers and smallish silvery foliage, from subtropical

Asia. Dracocephalurn tanguticum, Maxim: this species

from China is perhaps one of the best autumn plants for

its profusion of bloom, and is suitable either for the rockery

or border. Euryops virgineus, Less., South Africa: a

tender shrub, hardy in Cornwall and the Scilly Islands,

flowering out of doors at Edinburgh. Genista salditana,

Pomel : an Algerian plant requiring protection in the

north, but perhaps hardy in the southern parts of the

country. Gentiana rhodaniha, Franch.: of good bushy

habit and a vigorous grower : the flowers are of a pinky-

white colour, with a fringed corolla : Yunnan. Hydrocotyle

hirsute,, Sw. : a peculiar umbellifer from the island of St.

Domingo. Jasminum lineare, R. Br.: a rather pretty

plant with fine foliage and white flowers. Lepidiwm

piscidiwm, Forst. f. : a plant from the Pacific Islands said

to be used by the natives for catching fish ; the plant

c2
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itself was raised from seed obtained on Henderson Island.

Lobelia puberula, Michx., North America : a late flowering

species with blue flowers. Saxifraga cinerascens, Engler

et Irmscher : a doubtfully hardy species from Yunnan with

yellow flowers. Saxifraga turfosa, Engler et Irmscher

:

somewhat like S. diversifolia, Wall., with yellow flowers,

but propagating itself by stolons ; Yunnan.

DECEMBER 11, 1913.

E. Stewart MacDougall, M.A., D.Sc, in the Chair.

The Treasurer, Mr Richard Brown, C.A., submitted

the following Statement of Accounts for the Session

1912-1913:—

Income.

Annual Subscriptions for 1912-1913

Do. Arrears

Transfer from Life Members' Fund
" Transactions " sold

Subscriptions to Illustration Fund
Interests on Deposits in Bank
Excess of Expenditure over Income

£35
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State of Fuxds.

Members' F

Balance of Fund at close of Session 1911-1912 . £89 2 3

Add—Life compositions received . . . . . 210

£110 2 3

Deduct—Transferred to Income 7 15 5

Balance as at close of Session . £102 6 10

Ordinary Fund.

Balance of Fund at close of Session 1911-

1912 £69 3 11

Deduct—Decrease during Session 1912-

1913 21 15 5

Balance as at close of Session . . 47 8 6

Total Funds . . £149 15 4

Being :—Sum in Current Account with

Union Bank of Scotland Ltd. . £30 3

Sums in Deposit Receipt with do. 190

Due bv Treasurer . . . 7 8 10

£227 11 10

Less— Accounts unpaid at

31>t October 1913 . 77 16 6

As above . . £149 15 4

Note.— Subscriptions in arrear, 1910-11, £3 ; 1911-12, £3 ; 1912-13, £6, 5s.

Edinburgh, 5th December 1913.—I herebv certify that I have audited the Accounts of

the Treasurer of the Botanical Society of Edinburgh for Session 1912-1913, and have found

them correct. I have also checked the foregoing Abstract, and find it correct.

ROBT. C. MILLAK. C.A., Auditor.

Mr. Thomas Anderson and Mr. T. M. Finlay were

elected Resident Fellows.

A motion by the Hon. Secretary, seconded by Mr.

James Fraser. " that the two afternoon meetings of the

Winter Session be held in December and January." was

carried unanimously.

The following motion on Alteration of Laws by the

Hon. Secretary, seconded by Mr. James Fraser. was

carried unanimously :—Chap. II., Ordinary Meetings. That
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paragraph 1 be altered to read :
" A Meeting of the Society

shall be held on the second Thursday of every month from

October to June inclusively."

Dr. W. G. Smith gave some notes on Danish vegetation,

illustrated with numerous lantern slides.

Mr. M. Y. Orr showed specimens of the leaf insect

Pulchriphyllum crurifolium, Serv., and gave notes on its

habits.

Dr. R. S. MacDougall exhibited some Ceylon insects

injurious to tea, rubber, and coffee.

On behalf of Miss Hayward, specimens were exhibited

of the hybrids Rosa sjnnosissimax Eglanteria from Rox-

burgh, and Rosa spinosissvnia x tomentosa from Selkirk.

On behalf of Mr. John Roseburgh, specimens were

exhibited of Epilobium alsinoides, A. Cunn., a New
Zealand plant which he had gathered at Galafoot in 1913,

a new record for Great Britain.

From the Royal Botanic Garden living plants in flower

were shown of :

—

Gentiana ri</rscens, Franchet : a sturdy grower of a

bushy habit, with persistent stems and foliage. The
flowers are of a violet pink colour. Very floriferous, and

a late blooming species worthy of being better known.

Yunnan.

Spathoglottis edinensisx, Rolfe : raised at the Royal

Botanic Garden from seed procured by crossing S. Fortuni,

Lindl., and S. puldhra, Schlechter.

Mr. Symington Grieve exhibited a piece of wood show-
ing the ravages of the beetle Anobium domesticum.

JANUARY 15, 1914.

R. Stewart MacDougall, M.A., D.Sc, in the Chair.

The President announced that His Majesty King
George had been graciously pleased to become Patron of

the Society.
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Mr. Sydney Latimer was elected a Resident Fellow.

Mr. Harry Sanderson gave an account of a visit to the

Prenj Planina in Herzegovina, with some notes on the

vegetation of the district.

Col. H. H. Johnston, C.B., read two papers :
" Additions

to the Flora of Orkney," as recorded in Watson's Topo-

graphical Botany. 2nd edition (see p. 207). and "Notes on

some Rare or Interesting Orkney Plants," which he

illustrated with photographs and dried specimens (see

p. 217).

Mr. W. W. Smith gave a note on Rhododendron cyano-

carpum, Franch. (see p. 274-).

FEBRUARY 12, 1914.

R, Stewart MacDougall, M.A., D.Sc, in the Chair.

Mr. Donald Macpherson, Mr. Alexander Macpherson.

and Dr. John Macwatt were elected Resident Fellows.

Mr. MoKTAGU Drummond gave an account of a summer
vacation in Jamaica, with lantern illustrations, with special

reference to the Botanic Gardens at Hope, near Kingston,

at Castleton, twenty miles inland, and at Cinchona in the

Blue Mountains at an altitude of 5000 ft. He pointed out

the special advantages of Cinchona as a tropical station

for research, and drew attention to the project which is on

foot to make that station more fully available to British

students.

Miss Lamont read a paper on the Ecology of the Estate

of Knockdow, with lantern illustrations (see p. 248).

Dr. R. S. MacDougall exhibited the Citrus White Fly

(Aleyrodes c-itri) parasitised by the Red Fungus (Ascher-

sonia abyrodis) and the Black Fungus (Aegerita Webberi).

Mr. \Yhytock showed a collection of flowers gathered

that morning from shrubs growing in the open at Dalkeith

Palace Gardens, including species of Hamamelis and

ChimonantJtas fragrans, Lindl.
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The following living plants in flower were shown from

the Royal Botanic Garden :

—

Cullumia setosa, R. Br. : a peculiar South African com-

posite. Rhododendron rnoupinense. Franch. : a very nice

dwarf free-flowering species suitable for the rockery and

producing large whitish flowers (sometimes spotted) in the

middle of a Scottish February. Introduced from Western

China by Veitch's collector, E. H. Wilson. Rhododendron

oleifolhvm, Franch. : also a hardy species with whitish

flowers tinged sometimes with lilac. Also bi'ought from

Western China by E. H. Wilson.

MARCH 12, 1914.

W. G. Smith, Ph.D., in the Chair.

The Chairman intimated the death since the previous

meeting of Arthur E. Davies, Ph.D., F.L.S., a Resident

Fellow and former Office Bearer.

Dr. W. Balfour Gourlay gave some notes on the

trees and flowers of British Columbia and Washington,

illustrating his remarks by numerous lantern slides of

the vegetation of the Rocky and Selkirk mountains and

of the district round Mt. Olympus and Mt. Rainier.

Mr. M. Y. Orr read a paper on the occurrence of

Pihdaria globulifera, Linn., in Glamorganshire (see

p. 281).

Dr. Borthwick communicated a paper by Mr. W. S.

Jones on Photomicrography as applied to Timber Study

(see p. 235).

The following interesting plants in flower were shown

from the Royal Botanic Garden :

—

Ribes Henryi, Franch. : male plants of this species in

good flower. Androsace Delavayi, Franch. : a pretty

species forming dense cushions and bearing numerous pink

and sweetly scented flowers just above the foliage.

Rltododendron Hanceanam, Hemsl. : a pale yellow-

flowered Chinese species which is very floriferous in the
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young state. Primula Inayati, Duthie : a North-west

Himalayan plant nearly allied to P. purpurea. Pemettya

furens, Klotzsch. : a hardy Chilian shrub suitable for the

rockery.

APRIL 9, 1914.

R. Stewart MacDuugall. M.A., D.Sc, in the Chair.

Mr. A. Scott Dodd was elected a Resident Fellow.

Mr. E. J. A. Stewart and Mr. Donald Patton read a

paper on the Flora of the Culbin Sands.

A paper was read on behalf of Dr. Stirton on

Additional Mosses from West Ross-shire (see p. 241).

Mr. \V. W. Smith read papers on an Himalayan variety

of PlwmhageWa micrantha, Spach (see p. 277). and on

a tuberous Senecio from China (see p. 279).

Dr. Borthwick exhibited specimens of Nectria cucur-

bitula, Ft., which is known to do considerable damage to

spruce plantations on the continent, and whose distribution

seems to be fairly general in the midlands of Scotland.

The following plants in rlower were shown from the

Royal Botanic Garden :

—

Rhododendron fastigiatum, Franch. : a dwarf plant of a

few inches in height with small foliage and bright purple

flowers about half an inch in diameter. Rhododend/ron

lutescens, Franch.: a yellow-flowered species of shrubby

habit, with bronzy foliage, also from China. Rhododendron
David8orbianum, Render et Wilson. Rhododendron poly-

lepis, Franch. Roetilera Forrestii, Diels. : an interesting

Gesnerad of neat habit with hairy foliage and yellow

flowers. Primula redolens, Balf. til. : a new species of

the section Suffruticosae, closely allied to P. Forrestii,

Balf. fil. : this was raised at the Royal Botanic Garden,

Edinburgh, from seed presented by A. K. Bullev, Esq.,

collected by F. Kingdon Ward on the borders of China and
Tibet.
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MAY 14, 1914.

R. Stewart MacDougall, M.A., D.Sc, in the Chair.

The President announced the death since the previous

meeting of M. Philippe van Tieghem, one of the Society's

Honorary Foreign Fellows.

Mr. Alex. Cowan read the Report of the Scottish Alpine

Botanical Club for 1913 (see p. 287).

Dr. R. S. MacDougall exhibited specimens of Chelura

terebrans and Limnoria lignorum, and of wood damaged

by them.

Specimens of a species of Ribes were shown from The

Woll, Hawick. This species, last year, from its fruit, was

taken to be a hybrid between a gooseberry and a black-

currant. Mr. Bennet Clark did not agree with this view,

one reason being that the plants at The Wold had been

established there for sixty or seventy years. On examina-

tion of the flowers this year Mr. Bennet Clark identified

the plant as Ribes divaricatuvi, Dougl., a North American

species introduced into Great Britain about 1830, and

figured in the Botanical Register. In the discussion which

followed this determination was confirmed.

Dr. Wilson and Mr. J. M. Cowan exhibited specimens

of Cromatium Okenii, Ehrh., one of the Sulphur Bacteria.

JUNE 11, 1914.

R. Stewart MacDougall, M.A., D.Sc, in the Chair.

Miss R. Crosse read a paper on Variations in the

Growing Region of Root and Shoot (see p. 289).

Miss F. M. Scott read a Note on Phyllody and Diatropism

in the Primrose (see p. 296).

Mr. L. B. Stewart gave an account of some experiments

on imbricate-leaved Veronicas.
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The Hon. Secretary communicated a paper by Dr. A. K.

Schindler giving a description of two new Legumii

p. 285).

Dr. Borthwick exhibited specimens of Chrysow

Rhododend/ri, De Bary. on the spruce, a new record for

Scotland.

On behalf of Mr. G. G. Blackwood, a note was read

recording the rinding of Vacdnium id i a i no* urn. Linn..

on the hill plateau to the south of the Talla district in

Peeblesshire.

Dr. Malcolm Wilson exhibited specimens of Puccinia

Prostii. Maug., attacking the leaves of Tv.lipa sylccstris.

Linn. , from the Royal Botanic Garden. Edinburgh.

Paccini< i. Prostii has been recorded only once before from

Britain by Massee in 1913, who discovered it on cultivated

tulips in England. Only teleutospores have up to the

present been found in this fungus, but the specimens

exhibited contained numerous spermagonia of normal

structure in addition to the teleutospor ••-.
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BOTANICAL SOCIETY OF EDINBURGH.

SESSION LXXIX.

OCTOBER 7, 1914.

R. Stewart MacDougall, M.A., D.Sc, in the Chair.

The following gentlemen were elected Office-Bearers for

the Session :

—

PRESIDENT.

R. Stewart MacDougall, M.A., D.Sc.

VICE-PRESIDENTS.

Alexander Cowan, Esq. I Symington Grieve, Esq.

James Fraser, Esq.
I

James Whytock, Esq.

COUNCILLORS.

A. W. Borthwick, D.Sc. ! J. Rutherford Hill, Esq.

Sir Archibald Buchan-
Hepburn, Bart.

T. Bennet Clark, C.A.

R. C. Davie, M.A., B.Sc.

James Grieve, Esq.

Harry Sanderson, Esq.

W. G. Smith, Ph.D.

Jean G. Thompson, 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.

Artist—Professor Francis M. Caird, M.B., CM., F.R.C.S.E.

Auditor—Robert C. Millar, C.A.

tkans. bot. soc. edin. vol. xxvi. cl
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LOCAL SECRETARIES.

Aberdeen—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.

Berioick-on-Tweed—Francis M. Norman, R.N.

Birmingham—W. H. Wilkinson, F.L.S., F.R.M.S., Manor Hill, Sutton

Coldfield.

Calcutta—Professor S. C. Mahalanobis, B.Sc, F.R.S.E., F.R.MS.,

Presidency College.

Cambridge—Arthur Evans, M.A.

Croydon—A. Bennett, A.L.S.

Dundee—Professor P. Geddes, F.R.S.E.

East Liss, Hants—James Sykes Gamble, M.A., CLE., F.R.S.

Glasgow—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.

Melrose—W. B. Boyd, of Faldonside.

Philadelphia, U.S.A.—Professor John M. Macfarlane, D.Sc, F.R.S.E.

St Andrews—Professor MTntosh, 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.

Mr. Donald Patton and Mr. Edward J. A. Stewart

were elected non-Resident Fellows.

Miss Isa Martin was elected a Resident Fellow.

Mr. James Fraser communicated a note on the occur-

rence of Megastigmus pini, Parf., in the seeds of Abies

nobilis, Lindl. (see p. 405).

A paper on the Saxifrages of the Diptera section was

read on behalf of Professor Bayley Balfour and illus-

trated with photographs of living plants and of the type

sheets.

Mr. James Fraser gave notes on certain Scottish plants

which he illustrated with specimens of his own collecting

(see p. 404).

On behalf of Mr. M. Y. Orr, a new species of Aeschynan-

thus (A. chorisepala) from China was exhibited.
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Dr. Malcolm Wilson gave an account of two Rusts

which had not been recorded definitely before from Great

Britain—Pucdnia borealis, Juel, and Puccinia septen-

trionaZis, Juel—both on ThaZictrv/m alpinum, Linn.

Mr. James M'Andrew showed a specimen of Symphytu m
asperrim/u/m,

s
Donn, from East Lothian.

A new genus of Ranunculaceae found on the borders of

Tibet and China and named Kingdonia was exhibited by
Professor Bayley Balfour and Mr. W. W. Smith.

A collection of some twenty new species from West

China collected by Mr. George Forrest was shown. The
collection included interesting examples of the genera

Clematis, Tmpatiens, and Styrax

NOVEMBER 12, 1914.

R. Stewart MacDougall, M.A., D.Sc, in the Chair.

The Treasurer. Mr. Richard Brown, C.A., submitted

the following Statement of Accounts for the Session

1913-1914:—

Income.

Annual Subscriptions for 1913-1914
Do. Arrears

Transfer from Life Members' Fund
" Transactions " sold

Subscriptions to Illustration Fund
Interest on Deposits in Bank .

Excess of Expenditure over Income

£36 15
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State of Funds.

Life Members' Fund.

Balance of Fund at close of Session 1912-1913 . £102 6 10

Add— Lift- compositions received . .... 770
£109 13 10

Dediict—Transferred to Income ..... 829
Balance as at close of Session . . £101 11 1

Ordinary Fund.

Balance of Fund at close of Sassion 1912-
1913 £47 8 6

Deduct—Decrease during Session 1913-
1914 10 19 7

Balance as at close of Session . . 36 8 11

Total Funds . . £138

Being :—Sum in Current Account with
Union Bank of Scotland Ltd. . £9 14 3

Sum in Deposit Receipt with do. 150

£159 14 3

Less—Due to Treasurer £11 14 3

Due to acting

Secretary . 10
21 14 3

As above £138

Note.—Subscriptions in arrear, 1912-1913, £1, 10s. ; 1913-1914, £5, 5s.

Emnburgh, 5th November 1914.—I hereby testify that I have audited the Accounts of

the Treasurer of the Botanical Society of Edinburgh for Session 1913-1914, and have found
them correct. I have also checked the foregoing Abstract, and found it correct

ROBT. C. MILLAR, C.A., Auditor.

Mr. J. H. Alexander and Mr. James L. S. Smith were

elected Resident Fellows.

Mr. Andrew Harley was elected a non-Resident Fellow.

Dr. R. S. MacDotjgall gave his Presidential Address

(to be published in a subsequent issue).

A paper on William Arthur, M.D., was communicated on

behalf of Professor Bayley Balfour (see p. 375).

Mr. R. C. Davie exhibited an interesting series of

P<»lostomaceae from Ceylon and Brazil.
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DECEMBER 10, 1914.

R. Stewart MacDougall. M.A.. D.Sc, in the Chair.

Mr. R. C. Davie gave an account of a botanical tour in

Brazil, in the neighbourhood of Rio de Janeiro, and illus-

trated the description with numerous lantern slid-

Dr. R. S. MacDougall gave a note on the Giant Wood
Was] ngas. Linn., as a feeder on chocolate

British Armerias from the Herbarium of the Royal

Botanic Garden were exhibited illustrating a possible new
species. A. scotica, C. Reid. MSS.

An anomalous Thymelineous plant from China allied to

Wikstroemda was also shown from the Herbarium of the

Royal Botanic Garden.

Mr. W W. Smith exhibited a new specie^ of Alangium
(A. kinabaluense) from Mt. Kinabalu. Borneo.

JANUARY 14, 1915.

K. Stewart MacDougall, M.A.. D.Se , in the Chair.

Mr. Allan Arnold Pinkerton was elected a Resident

Fellow.

Dr. W. G. Smith exhibited papier-mache models illus-

trating the distribution of peat, heather, and other plants

in the south of Scotland.

Dr. Malcolm Wilson demonstrated a method of in-

specting micro-organisms by means of which the real shape

i^ shown more effectively than by the usual methods.

Dr. R. S. Mac] K)UGALX exhibited an imported w< >od-block

with an alien beetle.

A paper on Hydrilla verticfflata, Caspary, in Great

Britain, was read on behalf of Mr. Arthur Bennett
(see p. 422).
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A paper on Juncus tenuis, Willd. : its Distribution in

the British Isles, was communicated by Mr. Arthur
Bennett (see p. 408).

A paper was read on behalf of the Hon. W. R. Riddell
giving an account of the Pharmacopoeia of the Botanical

Physician eight}' years ago (second paper) (see p. 411).

FEBRUARY 11, 1915.

T. Bennet Clark, Esq., in the Chair.

Mr. Donald Patton read a paper on Some Norwegian
Plant Associations, in which he dealt with observations

made during a tour in Norway in the previous July. The
various plant associations were discussed chiefly in con-

nection with the respective floras of the localities, Voss,

Finse, Myrdal, and Balholm. At Voss the flora was very

similar to that of certain parts of Scotland. The Finse

flora was typically alpine, but not arctic. Both alpine and

lowland plants were found at Myrdal and Balholm.

An interesting Bornean plant, Clerodendron jistulosum,

Becc, was shown by Mr. H. F. Tagg, the stems of which

are hollow and inhabited by a species of ant, Colobopsis

Clerodendri, Emery.

On behalf of Colonel H. H. Johnston a series of the

rarer Orkney plants was exhibited, some of which were

new records for Orkney.

Flowers and nectar-sacs of Marcgravia myriostigma,

Fr. et CI., were exhibited by Mr. R. C. Davie.

Mr. W. W. Smith showed a peculiar form of Potentilla

ambigua, Camb., which from appearance might have been

grown by the side of a waterfall.

MARCH 11, 1915.

James Whytock, Esq., in the Chair.

Miss A. S. M. Alexander was elected a Resident

Fellow.
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Mr. R. C. Davie read a second paper on his Botanical

Tour in Brazil, dealing chiefly with Forest, Scrub, and

Savannah. He described the chief features of the rain-

forest of the coast " Serras " at Rio de Janeiro and Santos,

of the " Serra " at Petropolis, and of the awesome Organ

Mountains. Lantern-slides were shown to illustrate the

flora of the forest, the coast " restingas " or sand-banks,

and the dry elevated plateau of the interior. Reference

was made to the methods of travel, the native system of

agriculture, and the almost untouched mineral and botanical

wealth of the country.

A new and peculiar genus Moultonia was exhibited by

Professor Bayley Balfour and Mr. W. W. Smith. The

plant above ground consists of a single large leaf and the

flowers arise in the furrow of the leaf-stalk and in the

furrow of the mid-rib of the leaf.

Dr. Malcolm Wilson exhibited the Rust Fungus

Uromy'ees onobrychidis, Lev. The fungus which was

collected in Kent has not been previously recorded for

Britain.

Dr. Wilson also exhibited Euphorbia Pseudo-cyparissias,

Jord., a variety of Euphorbia Esida, Linn., as a casual in

the same country.

APRIL 8, 1915.

R. Stewart MacDougall, M.A., D.Sc, in the Chair.

A communication was read on behalf of Dr. James

Stirton, dealing with some new species of mosses which

he had obtained in West Ross-shire (see p. 423).

A new genus of Ranunculaceae from the borders of

Burma and China was exhibited by Professor Bayley
Balfour and Mr. W. W. Smith. The name given to this

new genus, Beesia, is in honour of the well-known firm of

Bees, Limited, whose enterprising collector, Mr. F. Kingdon
Ward, discovered the plant last year.
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Dr. Malcolm Wilson exhibited a rare fungus which

attacks the flowers of Primula—PaepaZopsis Irmischiae,

Ktihn. This fungus has only been found once previously,

and that in Germany.

Dr. Wilson also exhibited early stages of the so-called

bacterial disease of ash, and Sphaerocarpus terrestris, Mich.,

a rare British hepatic.

A very peculiar fasciation in Gypsophila was exhibited

by Mr. H. F. Tagg.

Dr. R. S. MacDougall exhibited some insect pests of

timber.

MAYl'S, 1915.

R. Stewart MacDougall, M.A., D.Sc, in the Chair.

Dr. Malcolm Wilson showed an important disease of

the Scots pine

—

Dasyscypha subtilissima, Cooke.

Mr. James Fraser showed specimens of Fumaria

Bastardi, Bor., a new record for Midlothian.

Dr. A. W. Borthwick exhibited peculiar larch cones,

showing great abnormality of growth.

Mr. H. F. Tagg showed malformations on the flowers

of the ash caused by Eriophyes fraxini (Karp.), Nal.

Mr. Tagg also exhibited specimens showing the damage

done to telegraph poles by wood-peckers.

Sir Archibald Buchan-Hepburn showed a fine form of

Berberis Damvinii, Hook., which was raised from a seedling

;

also a flowering branch of Sophora tetraptera, F. Mull.

Mr. Whytock showed a branch of a rare larch

—

Larix

dahurica, Turcz.

JUNE 10, 1915.

R. Stey/art MacDougall, M.A., D.Sc, in the Chair.

Mr. Alex. Cowan read the Report of the Scottish Alpine

Botanical Club for 1914 (see p. 429).
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Mr. R. A. Robertson and Miss S. J. Wilkie contributed

a paper on a New Method of Automatic and Continuous

Registration of Transpiration (see p. 432).

Dr. Malcolm "Wilson exhibited Ha/palosphaeria. de-

/"i'iu'Ihs. Syd., from near Aberlady. a rare fungus

recorded for the first time in this country.

Sir Archibald Buchan-Hepburn showed a yellow-

flowered seedling of Cytisus praecox, all the other seedlings

being white like the parent plant.

THAN.*. BOT. SOC. ED1.V. VOL. XXVI.







fkmy











New York Botanical Garden Library

3 5 85 00280 635




