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INTRODUCTION.

About the middle of October, 1904, 1 received from Mr. A. 1). Hard}', F.L.S.,

of the Lands Department, Melbourne, two slides of Alga1 from the Yan Yean

Reservoir, and their inspection revealed such a number of interesting species
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2 DR. G. S. WKST ON THE ALGiE OF

that I asked permission to examine more of the material. The sample had

been obtained in February, 1904, about two hundred yards from the shore,

and from the nature of the specie* observed I felt certain that the Algrc ot

the Yan Yean Reservoir would be well worth investigation.

Shortly afterwards, in response to my suggestion, Mr. Hardy very kindly

consented to obtain for me periodical collections from this large sheet of

water, and I have to tender him my best thanks for one of the most interesting

and instructive series of collections I have yet examined. Mr. Hardy

forwarded me, according to detailed instruction, samples of the plankton

taken by boat at regular monthly intervals for thirteen months, in addition

to samples from the weedy margin of the reservoir taken with the same

regularity, and others from various parts of the drainage area. The value of

these collections is greatly enhanced by records of the temperature, both of

air and water, by remarks upon the meteorological conditions prevailing at

the time of collecting and between the dates of collection, as well as

sundry information which has a bearing upon the distribution of Alga) in this

district of Victoria.

The Yan Yean Reservoir *, which has a superficial area of about 14(50

acres, furnishes part of the water-supply for the city of Med bourne, distant

about 25 miles. Some of the water conies by an open aqueduct from the

Toorourong Reservoir, a smaller body of water of 'M) acres, supplied by small

streams which, with their tributaries, drain a large portion of both the

southern and northern slopes of the range of mountains dividing Victoria

into a northern drier and a southern well-watered territory f- The formation

of the reservoir began in 1853 by the construction of an embankment, five-

eighths of a mile in length and 30 feet in height, to join the ends of low hills

which form the south-westerly extremity of the catchment basin—an area of

4500 acres. The reservoir was completed in 1857, but only since 1883 has

the main water-supply been along the aqueduct from the Toorourong

Reservoir. The intake by this aqueduct is roughly about six times the

amount received from the rainfall in the catchment basin J.

Much of the Toorourong supply is similarly obtained along an open channel,

* It may be of interest to know that the name " Yan Yean'* is recorded as having been

that of an Australian aboriginal chief, who signed the Batman Treaty (June 11, 1835), and

means " boyish " or a " bachelor.''

t A chart compiled by Mr. Hardy from data furnished by Mr. I\ Baracchi, the Govern-

ment Astronomer, clearly shows a wide difference in the rainfall of the northern as contrasted

with the southern district. Prof". J. \\\ Gregory, however, does not recognize the dividing

range, and from geological evidence states that, u in spite of geographers and biologists," the

Great Dividing Ifange is a misleading geographical myth.

X The intake by aqueduct in 1903 was 5,984,000,000 gallons, and by rainfall in catchment

basin was 1,021,953,000 gallons. In 1904 the figures were respectively 7,447,949,000 gallons

and 1,125,326,000 gallons.



THE YAN YEAN RESERVOIR, VICTORIA. 3

about 8 miles in length, partly natural and partly paved, which comes from
the Wallaby Creek Weir, a dam at almost a thousand feet greater altitude.

The water of the Wallaby Creek Weir is in a like manner partly brought
along an open paved channel from a still higher dam, the Silver Creek Weir,
distant about 5 miles.

A constant supply of water along the aqueduct to the Yan Yean Reservoir

is assured by the dams at Toorourong, Wallaby Creek, and Silver Creek.

The catchment area for the two upper dams is 11,500 acres, and the outflow

streams find their way into King Parrot Creek. The catchment area of the

Toorourong Reservoir is 10,500 acres, the water-supply from which is addi-

tional to that along the open channel from the upper dams, and the outflow

of the reservoir is the east branch of the Plenty River.

The following records of the rainfall, although incomplete, indicate a great

increase in the amount registered corresponding to a relatively small increase

in altitude :

Yan Yea n.

Altit. 400 ft

-_

Toorourong.

Altit. TM ft.

Catchment area

4500 acres.

Catchment area

10,500 acres.

Wallah
i
/ Creek.

Altit. 1717 ft.

Silver Greek.

Altit. 1740 ft.

Catchment area 11,500 acres.

f 1903.

Registered
1904.

29*03 ins.

rainfall

1905.

26'67

2963

99

36-85 ins,

3375 „

99

51-7 ins.

56-39 „ No records.

As the chief part of: the water-supply of the Yan Yean Reservoir (some

six-sevenths of the total volume) comes along the aqueduct from the

Toorourong Reservoir, which is in turn largely supplied from the Wallaby

Creek dam, it is therefore derived from a large area in which the rainfall

is considerably greater

catchment basin itself.

©
than that which actually obtains in the Yan Yean

The full capacity of the reservoir is 6,400,000,000 gallons, and its average

depth is a little over 24 feet.

The geological formations of the entire drainage area are Silurian and

Granitic. The more distant supplies come from the granite of Mt. Disap-

pointment (2630 feet), about 8 miles to the north, and the rest of the

drainage is on outcrops of Silurian.

Some of the banks of the Yan Yean Reservoir are natural, others are

stone-faced from below the low-level to above the high-water mark, and an

embankment forms an artificial boundary at the south-west corner. The

shores when gently sloping are weedy, but away from the margin the lake is

fairly free from evident vegetation.

b2
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me with much information concerning theMr. Hardy has furnished

spermatophytic and pteridophytic flora of the district. He records Prunella

B
pedia richea, Leptorhynchus tenuifi D Menziesii, D. Whittakeri,

Ifolia, Glycene clandestina, Ery

Fig. 1.
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SCALE OF ONE MILE

The Yan Yean Reservoir, showing the aqueduct from the Toorourong Keservoir, and the

lower, swampy parts of the two creeks (Rana Creek and Ottelia Creek) in the catch-

ment basin. The line of plankton collection is also indicated.

graminiifolium, Aster sp., Ileliclirysum sp.
?
Ranunculus lappaceus, R. aquatilis,

Diuris sulphurea, 7). maculata, etc., as growing on the grassy slopes draining

into the reservoir and sheltered by the pine plantation which almost surrounds

it. On the remoter parts of these slopes a few native Australian shrubs and

trees occur, such as Exocarpm cupressiformis, Baahsia marginata, Casuarina

k.
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quadrivalvis, Acacia metano,rylon
f
Eucalyptus globulus, E. citriodora, J/akea

laurina, etc. Mr, Hardy states that the few recent (Post-pliocene) deposits of

the catchment area of the Yan Yean carry only stunted growths, and that the

low-lying part o£ the Silurian country to the north is sparsely timbered with

several kinds of Eucalyptus, but that the timber improves with increasing

altitude, growing taller and

denser. The gullies are

straighter, while the undergrowth becomes

rich in shrubs, and the creeks afford moisture for

numerous ferns. Of the large tree-ferns, Dicksonia Billardieri and Alsophila

australis are common, the brown trunks often being draped with Hymeno-

phyllum. The shade-loving Pteris incisa and P. tremula are conspicuous,

but Pteris aquilina is everywhere, while along the aqueduct between Wallaby

and Silver Creeks Gleichenia circinata and species of Lomaria arc abundant.

At the weedy margins of the Yan Yean the marsh plants are chiefly the

rush-like Heleocharis sphacelata (the flowering shoots of which attain in places

Arundo Phragmites (only in the N.W. corner),a length of eight feet),

Trigloehin striata, Myriophyllum viriifolium, Limnanthemum exaltation, and

Potamogeton nutans, the two latter almost monopolising small areas. Further

out are Potamogeton obtusus, Trigloehin procera, Myriophyllum elatinoides,

Vallisneria spiralis, and a species of JSitella (about two feet in length).

Flourishing among these larger plants there is an abundant littoral Alga-

flora which will be considered in its relation to the phytoplankton,

Mr. Hardy's enthusiasm, combined with a sound knowledge of the require-

ments of the work he was so kindly undertaking for me, caused him to visit,

at considerable trouble and inconvenience to himself, the different parts of

the entire drainage area. Not only was this done for the collection of Algae,

but also for obtaining any information that might bear upon their distribution.

He procured me samples of plankton from the Toorourong lieservoir, and

from the dams at both Wallaby and Silver Creeks, for comparison with the

Yan Yean plankton. In addition, he made a number of collections from

different parts of the drainage area, especially in the vicinity of the two

swampy inlets of the Yan Yean to which he has given the names of ' Kami

Creek' and f Ottelia Creek/ the former owing to the congregation of multi-

tudes of frogs, and the latter by reason of the presence of Ottelia ovalifolia

in most of the pools.

The present paper is divided into several chapters, of which the first three

deal respectively with the phytoplankton of the Yan Yean Reservoir, the

littoral Alga-flora, and the general Alga-flora of the drainage area. The Alga3

of the entire area, and the different parts of it, are then discussed in their

various relationships ; the more important and interesting species are dealt

with systematically ; and lastly, attention is drawn to the peculiarities of the

Alga-flora of Australasian freshwaters.
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I. THE PHTTOPLANKTOX.

General Notice.
i

The reports upon phytoplankton from the southern hemisphere are so far

very few. The large lakes of Central Africa have been somewhat extensively

explored *, but apart from these investigations the only other records are a

few scanty notes on the limnetic flora of Lake Wakatipu, Xew Zealand f-

The present report is therefore of great interest, not only because it constitutes

the first plankton-investigation of Australian freshwaters, but also on account

of the extended period over which the collections were made.

Detailed periodical investigations of plankton have been carried out in

several parts of Europe, notably by Lemmermann, Schroder, Zacharias, and

Volk in Germany, by AVesenberg-Lund in Denmark, by (Jhodat and Bachmann

in Switzerland, and by Huitfeldt-Kaas in Norway. Other less comprehensive

studies have been made of the lakes of Sweden, Austria, and the British

Islands. Some excellent work has also been done in the United States, but

more especially on the zooplankton.

The collections from the Yan Yean Reservoir show very clearly that the

Australian plankton, when more fully investigated, will afford an interesting

comparison with that of the temperate and subtropical regions of the northern

hemisphere.

The plankton was collected in all cases along an easterly course, about a

mile in length, across the middle of the lake, any part of the littoral region

where weeds came near the surface being avoided. Mr. Hardy forwarded

me two samples of each collection, one preserved in )i per cent, formalin and

the other in 4 per cent, potassium acetate (containing a trace of copper

acetate).

In the tabulated account which follows, only those Algre have been recorded

which were fixed in the living condition. Empty individuals, obviously dead

at the time of preservation, have been omitted.

The meteorological observations accompanying the collections consisted

of barometric and thermometric records, together with notes on the general^

condition of the weather at the times of collection and during the intervals

between one collection and the next.

The barometric readings were taken by Mr. Wilson, the Resident Inspector,

at 4 P.M. on the dates of collection, at which time a start was made to obtain

the material, the temperatures being taken during the process of collection.

The barometer was contained in a house about 100 feet above the surface of

the lake, which is about 400 feet above sea-level, and the monthly readings

indicate a remarkable uniformity of atmospheric pressure extending over a

period of thirteen months.

* W. Schmidle, in En^l. Bot. Jahrb. xxvi. (1898); xxxii. (1903); xxxiii. (1904). G. S.

West, in Journ. Linn. Soc, Bot. xxxviii. (1907).

t E. Lemmermann, in Abb. Nat. Ver. Bremen, Bd. xvi. Heft 2 (1899), pp. 338, 339.
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Date.

1905.
Feb. 4th

July 1st

Oct, 7th

Temp, of

water.

• «

Mar. 4th ...

April 1st ...

May (5th ..

June 3rd ...

Aug, 5th ...

Sept. 2nd ...

Nov. 4th ..

Dec. 2nd ...

1906.
Jan. 6th ft # ft

Feb. 10th ...

17-8° 0.

( = 64° F.)

Temp, of

air.

311° C.

(=88° F.)

18-5° C.

(=65° F.)

17-8° C.

(=G4° F.)

13-3° C.

(=50° F.)

18-JP C.

(= 06° F.)

12-2° C.

(=54° P.)

22-8° C.

(= 73° F.)

122° 0.

(= 54° F.

)

(

100° c.
=50° F.)

(

122° 0.
=54° F.)

100° C.

(=50° P.)

10O° C.

(=50° F.)

12"2° C.

(=64° P.)

(

150° C.

=59° F.)

(

111 C.

(=52° F.)

15-0° 0.

(=59° P.)

15-6° C.

( = 00° F.)

20-0° 0.

=G8° F.)(

233° C.

(= 74° F.)

24-4° 0.

(=76° F.)

35-6° C.

(=90° P.)

(

0-0° c *

= 86° F.)

Barometer. Remarks on Weather

74(17 mm.
(= 29*4 ins.)

22-8° C.

(-73° F.)

7492 mm.
(=29-5 ins.)

Fine warm day, with continuous sunshine

;

light wind causing a rippling of surface.

Considerable rain two days previously.

Fine and sunny ; light breeze ruffling the
surface. No recent rain.

7581 mm.
(= 29-85 ins.)

749*2 mm.
= 29-5 ins.)

(

7492 mm.
(=29-5 ins.)

749*2 mm.
(=29-5 ins.)

14*4° C.

= 58° F.)

751*7 mm.
(= 29'6 ins.)

Calm and cloudy; cold after frost; light wind
gradually increasing in strength, and surface

becoming choppy.

Calm and sunny; surface smooth.

Cold and cloudy; surface smooth
rain before the collection.

A week's

Cold and sunny, wind strong and surface

choppy. Rain preceding day.

Sunny, with strong N. wind ; surface rough.
Should have been the coldest month, but the

N. wind made a relatively warm day. Water
risen 2 feet owing to rains, and increased its

area by about 30 acres.

749"2 mm.
(=29-5 ins.)

77(5*1 mm.
(= 30-56 ins.)

Dull and cloudy; surface at first smooth, but
ruffled with increasing wind.becoming increasing

Preceding week very wet, and depth of water
further increased.

Sunny, with light S. wind ; surface rippled.

Reservoir very full
;

preceding month with
frequent rains and fall of snow.

15'G° C
(=60° F.)

744 1 mm.
(=29-3 ins.)

746*7 mm.
(=29*4 ins.)

7517 mm.
(=29-6 ins.)

Surface slightly rippled by W. wind. Copious
rainfall during preceding month; reservoir very

full, and vegetation of shores almost invisible.

Storm of hail and rain immediately preceding
the collection

;
preceding week warm, ending

in tropical showers.

Calm and hot; reservoir still full. Weather
hot and dry during most of preceding month.

749*2 mm. Calm and hot; level of water falling slowly.

(= 29-5 ins.) Preceding month calm and hot.

* During the collection the temperature fell from 300° C. (86° F.) to 22*2° C. (72° F).
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The temperatures of the water are surface temperatures taken at a depth of
from six to twelve inches. The lowest recorded temperature was 10° C.
(50° F.), which occurred on each of the three dates July 1st, Aug. 5th, and
Sept. 2nd, 1905 ; the highest was 24' 4° C. (70° F.) on Feb. 10th, 190G.
The air-temperatures naturally show a greater range of variation, from

F.) on Oct. 7th, 1905, to 35'G° C. (96° F.) on Jan. Gth, 190G.C
On June 3rd, 1905, the temperatures of the air and water exactly coincided
at 12-2° C. (54° F.).

In the accompanying chart (text-fin:. 2) the thermometric observations
are plotted out, and they show at a glance the smaller rise or fall of the

1905,
1906.

FEB. MAR. APR MAY JUNE JY. AUG. SEP OCT. NOV. DEC. JAN. FES.
4tk 4t\. l«e 6tK. OrdO lir 5 th. £~L 7tk 4tk £>ui 6tk 10 tK.

Chart showing- the variations in the temperature of air and water at the Yan Yean
Reservoir, Feb. 1905 to Feb. 1906.

temperature of the water corresponding

temperature. It will be noticed that in no instance does the recorded

to a greater rise or fall of the air-

air-temperature fall below the minimum temperature of the water *. The

* rrThis feature is due to the almost entire absence of prolonged frosts, and is not shown in

a similar comparative series of observations relating to any lake in the temperate and more
northerly parts of Europe, in which the record of air-temperatures would several times

reach a minimum considerably lower than any shown in a correlated record of water-

temperatures.



THE YAN YEAN RESERVOIR, VICTORIA. 9

comparative coolness of the water relative to the maximum air-temperature

is most probably due to the supply conveyed along the aqueduct from the dams

ted by streams which drain the mountain slopes to the north. The constant

influx of this cool water may also account for the slowness of the changes in

temperature of the water following on considerable variations in the atmo-

spheric temperature.

There is an average daily evaporation from the Yan Yean Reservoir of

1,197,000 gallons, or ^ inch of the depth.

A chemical analysis of the Yan Yean water-supply furnished to Mr. Hardy
by the Metropolitan Board of Works of Melbourne shows a somewhat

unusual proportion of chlorides, but otherwise the data are in no way
remarkable*

Chemical Analysis of Melbourne Water Supply.

[For year 1905 only.]

hi parts per 1,000,000.

Where taken.

Silver Greek

Wallaby Creek

Toorourong Resei-Toli

Yan Yean Inlet

Yan Yean Outlet

i

Date,

1905.

Nov. 1 !

May 1

May 1

Nov. 1

May 1

May 1

Nov. 1

Total solid Free Album inc

matter. Ammonia. Anmioni

53 0010 0-004

58 0-018 0152

78 0038 0-212

74 0028 0134

70 0038 0- 1 60>

G2 0027 0-119

68 o-oio 0138

oid

ia.

Oxygen
consumed.

1

Chlorine, i

2-80 140

11-35 150 ;

9-35 17-5

• 5-30 190

9-05 18-0

3-25 21-0

3-45 20-0

The Yan Yean Reservoir has a very rich phytoplankton, which reaches its

greatest development in March and April, at the time when the Crustacea are

least evident. The collections were made over precisely the same course on

each occasion, and only from the open water away from the shore. I have

regarded the material as true plankton as contrasted with the benthos which

occurs at the weedy shores. The minimum amount of phytoplankton occurs

in September and October, in which months it is almost wanting.

The most striking feature of the plankton is the richness of its JJesmid-flora,

in this respect offering a close comparison with the plankton of many of the

lakes of the western British areas. This Desmid-flora is of exceptional

interest because of the Australian types abundantly contained in it. The

Desmids are dominant from about the middle of February to the end of

April, reaching their greatest maximum in March and April, The most

A
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abundant and noteworthy forms are discussed in connection with their

periodicity (consult page ID).

I ascribe the richness of tins Desmid-flora to the nature of the geological

formations upon which the Yan Yean Reservoir is situated, and from which

it derives its water-supply. During the past sixteen years I have made a

detailed study of the Desmidiaceso, and, so far as Western Europe is concerned,

the distribution of characteristic types, and also the richness of the Desmid-

flora, has a close relationship with the geological formations of the drainage

areas which may be under consideration *. The really rich Desmid-fioras

are only found on the Older Faheozoic and Precambrian formations t- The

pliytoplankton of lakes in these areas is much richer in the Desmidiacese than

that of lakes situated on newer formations. Even the lakes of a Carboniferous

area are poor as regards their Desmid-flora, unless part of the drainage is

derived from outcrops of Silurian or of still older rocks. Outcrops of Igneous

material also materially increase the richness of the Desmid-flora of a district.

It seems probable that one of the primary factors which brings about this

richness of the Desmid-flora is the hardness and durability of the rocks con-

stituting the older strata. The resistance of these rocks to subaerial denu-

dation is due in a large measure to their antiquity ; in other words, to the

great compression they have been subjected to owing to weight of overlying

strata, and to those movements in the earth's crust which have produced

folding and contortion. The direct outcome of this action has been the pro-

duction of mountainous regions which are suitable for the formation of peat-

bogs ; and wherever these conditions have been realized, there the Desmids

flourish very well. They unquestionably thrive in suitable situations where

the water contains small quantities of humic and other organic acids ; but it

seems probable that other chemical considerations play no small part in their

distribution, otherwise it is difficult to account for those types which are appa-

rently limited to the bogs and lakes of areas older than the Carboniferous.

With the one exception of Melosira granulata, the Diatoms are not very

conspicuous. The complete absence of Fragilaria and Asterionella is a note-

worthy feature %. The comparative scarcity of Diatoms and the absence of

some of the widely distributed plankton-genera is to be attributed to the

relatively high temperature of the water, which was not below 10° 0. at the

time of collection on any occasion during the thirteen months over which the

observations were made. Many of the European plankton-diatoms attain

* This relationship is at present being* worked out in detail in the British Islands, where
we are particularly fortunate in having almost a complete succession of geological strata.

t W. West & G. 8. West, "The Alga-flora of Yorkshire/' Trans. Yorks. Nat. Union, v.

(1901) p. 5
; G. S. West, Treatise Urit. Freshw. Alga* (1904), p. 0.

X The genera Fragilaria and Asterionella were entirely absent from the plankton of the

large African lakes in which the mean temperature of the surface-water was above 20° C.

Cf\ G. S. West in Journ. Linn. Soc\
7

J Jot, xxxviiL (1907) pp. 84 and 88.
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their maximum development at a temperature 5°-7° C. lower than the

minimum temperature recorded for the water of the Yan Yean *.

The great scarcity of Blue-green Algae (Myxophycese) is one of the most

r

1

emarkable peculiarities of the Yan Yean plankton. These Algae play a most

important part in the summer plankton of the shallower European lakes, in

which the water attains a temperature no higher than that attained by the

water of the Yan Yean, and, moreover, falls considerably lower in the winter

months. They likewise constitute a large part of the plankton of the lakes of

tropical Africa f, in which the surface-temperature of the water maintains

an average equal to the highest summer temperature of the Yan Yean. As
the Yan Yean Reservoir occupies an intermediate position between the

lowland lakes of temperate regions and the lakes of the tropics with regard

to its climatological conditions, but lacks the blue-green plankton-algje so

characteristic of both, it is possible that the chemical composition of the water

has a direct influence on the growth of the blue-green plankton-alira?. In the

light of this suggestion it is interesting to recall the fact that the Myxophycese

constitute the principal vegetation of hot-springs J, in which the water may
contain a great diversity of mineral constituents in solution.

Few Flagellates occurred in the Yan Yean plankton. Mallomonas and

Traclielomonas were both absent, but two forms of Dinobryon were not at all

uncommon.

Monthly Statement of Plankton fuom Feb. 11)05 to Feb. 3 906,

Feb. 4</i, 1905.—Desmids dominant, and a few scattered Crustacea

(Oopepodsy Bosmina, and Nauplii). Melosira granulata and Dinobryon

cylindricum var. divergens both common.

Mar. 4zth, 1905.—Desmid-flora exceedingly rich j dominance due to great

abundance of Staurastrum cornicidatam and its var. spinigerum
y S. assurgens

var. vwtoriense, S. longiradiatum, S. leptacanthum, S. muticum var. victoriense,

Micrasterias J/ardyi, Cosmarium capitulum var. australe^ C. Ilardyi, C. con-

traetum, and C. contortion forma trigona. Intermixed with the numerous

Desmids were a few members of the Protococcoidea?, chiefly Glceocystis gigas

and SpJuBrocystis Schroeteri. A few scattered Crustacea occurred, with many
Nauplii. Melosira granulata was abundant, and the Flagellate Dinobryon

cylindricum, with its var. divergens, was also very common.

* Vide C. II. Ostenfeld & C. Wesenberg-Lund in Proc. Roy. Soc. Edinb. xxv. part xii.

(190G) p. 1109.

t W. Schmidle, in Engl. Bot. Jahrb. xxxi. (1902); xxxiii. (1904). Cf. also G. S. West,

L c. pp. 89 and 90 (34 species of Blue-green Alga) recorded for the plankton of the three lakes

Nyasa, Victoria Nyanza, and Tanganyika).

X W. II. Weed, " Formation of Travertine and Siliceous Sinter by the Vegetation of Hot

Springs/' Report U.S. Geol. Survey, 1887-88 ; G. S. West, " On some Algae from Hot

Springs/' Journ. 13ot., July 1902.

-

!
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April 1st, 1905.—Desmids siill dominant, the most abundant species being

Cosmarium Ilardyi ; others in great abundance were Staurastrum lepfa-

canthum, S. longiradiatum, S. corniculatum and its var. spinigerum, and

Micrasterias HardyL Peridtnium Volzii var. australe was not uncommon,
but Dinobryon was rare, Melosira granulata still abundant, mostly with

- short filaments possessing the curious spines of var. spinosa, Schroder *.

Chvoococcus limneticus var. subsalsus was not infrequent ; and the Crustacea

wore beginning to be more conspicuous.

May 6th, 1905.— Reduction in quantity of Desmids and also in number of

species. The smaller species had almost vanished, but Cosrnarium Ilardyi

and Staurastrum leptacanthum were not uncommon, and Micrasterias Jlardyi

was still abundant. Melosira granulata still fairly common, and the

individuals of Peridinium Volzii var. australe are much larger, with thicker

walls and more marked areolation of the plates. No Dinobryon was

observed. The Crustacea now very evident, forming a relatively large

amount of the plankton,

June 3rd, 1905.—Crustacea dominant. Few Desmids present, only odd

specimens of Microsterias Ilardyi and a few other large species. Very little

Melosira granulata. Quantity of Sphcerocystis Schroeteri.

July 1st, 1905.—Crustacea dominant, and owing to mass of individuals

actual bulk of plankton is increasing. Micrasterias Ilardyi the only Desmid.

Sphwrocystis Sehroeteri quite common, Melosira granulata distinctly scarce.

Aug. 5th, 1905.—This month the plankton reached its greatest bulk owing

to the enormous abundance of Crustacea (Daplmia, Jlosmina, Cyclops, and

other genera). Phytoplankton almost wanting. Melosira granulata was

rare, and a few specimens of Micrasterias Ilardyi, Staurastrum victoriense,

and Desmidimn Swartzii were observed.

Sept. 2nd, 1905.—Crustacea still paramount, and actual bulk of plankton

little less than in August. Desmids represented by a few isolated specimens

of Micrasterias Ilardyi. Melosira granulata rare, but the Diatoms were

further represented a few fine specimens of Surirella robusta var.

splendida. The plankton contained quantities of the pollen-grains of Pines,

Oct. 1th, 1905.— Relative bulk of plankton only about half that obtained

in August. Great diminution in numbers of Crustacea, and a plentiful

admixture of Nauplii among the adults. Desmids rare. Very little Melosira

granulata, but a few specimens of Navkula bicapitata could always be found.

Tetraspora lacustris quite common, the colonies appearing to be young, some
of them having rather a tough integument.*-*

iVor. 4th, 1905,—The dominant constituents were Chlorophyceae and
Diatoms, but plenty of Copepods, Bosmina, and Nauplii were still present.

Of the Chlorophycese, Tetraspora lacustris was most conspicuously abundant,

* B. Schroder in Ber. Deutscli. Bot. Ges. xv. (1897) p. 373, t. 17. f. 3.
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the col beinomes oeing more expanded than in the preceding- month and the

mucous investment practically invisible. Micrasterias Ilardyi, Eudorina

eleganSy and Botryococcus Braunii were all fairly abundant, and a few of the

smaller Desmids were rare. Volcox aureus present in small quantity.

Fragmentary filaments of small species of Zygnema and Spirogyra were not

uncommon. Of the Diatoms, Melosira granulata was the most abundant, the

filaments varying much in relative thickness. Navicula viridis was not at all

frequency were Navicula bicapitata and

Surirella robusta var. splendida. Dinohryon cylindricum, with its vai\ diver-

uncommon, and next in order of

gens, had again appeared in fair abundance.

Dec. 2nd, 1905.—Chlorophyceie and Diatoms conspicuous, but Nauplii

could almost be said to be dominant. Micrasterias Ilardyi and Volvox

aureus were the most conspicuous of the Chlorophyceae, and Melosira

granulata much the most abundant of the Diatoms, Schroder's spiny

variety of the latter species was greatly in evidence. Few small Desmids.

Dinohryon cylindricum var. divergens present in great abundance. A feature

of this December plankton was the presence of an immense multitude of Ion
in

unicellular hairs of vegetable origin, and most probably brought into the

lake by the heavy rains of the preceding month. It has not been possible to

determine from which plant these hairs were derived.

Jan. 6th, 1906. —The dominant constituents of the plankton were three

species, one of each of the groups Bacillariese, Flagellata, and Chlorophyceae.

Melosira granulata and Dinohryon cylindricum var. divergens were present in

great abundance, and Pediastrum duplex var. reticulatum occurred in almost

as jjreat a profusion. Many of the filaments of Melosira granulata had

developed auxospores. The most interesting Diatom was Rhizosolenia morsa,

whick was quite common. Crucigenia and Oocystis make their first

The smaller Desmids show signs ofappearance after the colder weather.

becoming quite common, but Micrasterias Ilardyi was less abundant.

Feb. 10th, 1906.—The dominant feature was the quantity of Melosira -

granulata, with a plentiful sprinkling of thick filaments derived from the

auxospores of the preceding month. Dinohryon cylindricum var. divergens

La geroccurred in quantity, but the colonies were mostly broken up.

Desmids were common (e, g.^ Cosmarium Ilardyi, Micrasterias Ilardyi,

Staurastrum longiradiatum
y etc.), but there was no evident increase in the

number of the smaller species. The most interesting species of the Chloro-

phycere were Lagerheimia splendens, which was distinctly rare, Kirchneriella

lunaris, and Eudorina elegans.
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Dominant Forms and their Prriodicity.

Flagellata.—Two species and two varieties of the genus Dinobnjon formed

u characteristic part of the plankton. They attained their maximum very

rapidly, occurring in abundance from February (or even December) to

March, with a water-temperature of 18°-20° G. All the forms disappeared

wifli nnnnl rnnirlifv and WPfA ATltlTelv absent frOlll MaV to OctohlT. The

D
calls for special mention. In the British lakes this genus reaches its

Fig. 3.

T
MAR. APR MAY JUNE JULY

T
T

AUG. SEPT OCT. NOV. DEC. JAN. FEB.
1906.

DESMIDS
DINOBRYON

MELOSIRA GRANULATA
CRUSTACEA — t —^ f

Chart showing the periodicity of the dominant constituents of the Yan Yean plankton.

The relative frequency is indicated by the same lettering as in the Table of Phytoplankton.

maximum in spring, generally in May, at a time when the temperature of

the surface-water is little more than half the average summer temperature.

This
t
is in agreement with the observations of Tanner-Fullemann on the

occurrence of Dinobryon in certain of the Swiss alpine lakes *, and Ostenfeld

* M. Tanner-Fullemann, in (Bull, de l'llerb. Boissier, 2m* ser.
?

vii. (1907) p. 226.

[Max. development in May with a water-temperature of 11° C]

:
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I)

of higher altitudes in which the temperature of the water is nevei• very high.
In the Danish lakes, Wesenbero-Lund f also finds the maximum to occur in

May In the

m of I)

Ci Altwasser " of

D (

Yan Yean plankton the maximum ol' D. cylindrkum

the Danube, Brunnthaler % records the

ysoideum as occurring in January, that of

in June. In the

md also its var.

D

)
,o C, whereas in the European plankton the

maximum is attained at a temperature below 15° C. In the lakes of tropical

Africa, with a mean surface temperature of over 20° C, Dinobryon is entirely

absent §.

Peridinieae.

This f

Only one species of this group occurred in the plankton.
s torm, Peridimmn Volzil var. australe, which is of great interest from a

classificatory point of view, had two maxima, the first in November, with a
temperature of 15° C, and the second in February, with a temperature of
24-4° C.

Chlorophycese.—Fragments of Mougeotia were not uncommon, but no coiled
filaments were observed such as occur in the British freshwater plankton.
The dominant Chlorophycece are De From February to May the
plankton has all the characters of a Desmid-plankton. They attain their

maximum from February to April, at a time when the temperature of the
water is at its highest and when the Crustacea are least in evidence. The
most conspicuous of these Desmids is Micraderias J/anlyi, a handsome
species which up to the present is only known to occur in this one lake ||.

It is never absent from the plankton, and appears to have two maxima : the
first in April (temp. 17-8° C.) December (temp. 20

)
Cosmarium Hardyi, with its maximum in April, and C. eordractum are botl

conspicuous constituents of the plankton, especially the former. Staitrastritm

leptacantkum is common from February to April, and the extraordinary
S. victoriense, although always a scarce constituent, was only absent from
the plankton in September. In all, 58 species of Desmids occurred in the
plankton, many of them abundantly. Volvox aureus and Eudorina elegans

* C. II. Ostenfeld & C. Wesenberg-Lund, in Proc. Roy. Soc. Edin. xxv. part xii (1906")

p. 1098.
K ;

t C Wesenberg-Lund, " Studier over de Danske Soers Plankton," Dansk. Ferskv.-Biol.
op. 5, Kjobenhavn, J 904, p. 115

(

u Summary," p. 26).

% J. Brunnthaler, in Verb, der k.k.zool.-bot. Ges. Wien (1907), p. 185.

§ G. S. West, in Jonrn. Linn, Soc, Bot. xxxviii. (1907) p. 84.

||
This species may occur in other parts of Victoria, or of Australasia, but Mr. Hardy's

careful collections have failed to reveal its presence in any other part of the Yan Yean
drainage area. Micrasierias Jim
parallel to the occurrence of M. Murmyi, W. & G. S. West, in the plankton of Loch Ruar,
Sutherland. ( Vide W. & G. S. West, in Journ. Linn. Soc, Bot. xxxv. (1903) p. 538.)

C 2
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wero present in November and December, the latter also occurring very

sparingly at other times of the year. The former may be only a casual, but

the latter is a true plankton-alga both here and in Europe. Botryococcus

Braunii occurred only in June and July. Spkcerocystis Sehroeteri occurred

from February to September, attaining its maximum from June to July.

In the systematic part of this paper I have given reasons for considering

Fig. 4.
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MICRA5TERIA6 HARDYI
STAURA5TRUM VlCTORIENSE. —
STAURASTRUM LEPTACANTHUM

COSMARIUM HARDYI
SPH/CROCY5TIS 3CHA0ETERI
TETRA5PORA LACUSTRIS

Chart showing the periodicity of six of the characteristic Chlorophycese of

the Yan Yean plankton.

this Alga and Tetraspora lacustris as different stages of one and the same

organism (consult page 75). The TetrasporasUigQ commenced in October

and reached its maximum in November. Wesenberg-Lund *, from the

experience o£ his Danish plankton investigations, states that he is inclined to

believe that the two are not identical.

Bacillariese—Diatoms are not a feature of the Yan Yean plankton,

* C. Wesenberg-Lund, /. c. \cf. p. 19] (1904) p. 21 of Summary.
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although Melosira granulata occurs abundantly and is never absent from the

collections. It is most conspicuous from November to April, and reaches its

maximum in February, when the temperature of the water averages 21° C.

Auxospore-formation took place in January ; that is to say, at approximately

the period of highest temperature*. No coiled filaments were observed such

as occur in the plankton of certain European lakes. Rhizosolenia morsa

occurred abundantly in January (temp, of water 23'3° C), but was not

observed in any other month. As ii t

(or warm-water)

period. Of

and Vanheurckia viridvln was scarce from April to duly. Both these species

are shore forms and occurred abundantly in the benthos ; but it is worthy of

note that the plankton-specimens of the latter species were of much greater

size than those observed from any other situation. Species of Gyrosigma

are not infrequently met with in the freshwater plankton, but the species

which occurred in the November plankton of the Yan Yean is of more than

ordinary interest. It occurred very sparingly, and it is much more nearly

allied to certain of the marine species of the genus than to any of the known

freshwater species. For the present I have regarded it as possibly a variety

Tabellaria fiocculosa, althoughof Gyrosigma elongatum ( p. 79).

never frequent, was present in all the collections except those made in

August.

Jtyxophyceae.—The remarkable scarcity of Blue-green Algae has already

been commented upon, Osdllatoria Agardhii was common in July, and

Chroococeus limneticus var. subsalsus occurred abundantly in April. There

is no phase of the plankton in which Blue-green Algae dominate such as

occurs in so many European % and N. American lakes §.

In the report upon the plankton of Thingvallavatn, Iceland, C. H. Ostenfeld &
C. Wesenberg-Luud record the auxospore-formation of Melosira islandiea as commencing

rather suddenly between the middle of December and the middle of January (temp. 1°-

2° 0.) ; vide Proc. Hoy. Soc, Edin, xxv. part xii. (1906) p. 1117. This is in striking contrast

to the auxospore-formation of M. granulata in the Yan Yean at a temp, of 23'3° C.

t W. West & G. S. West, in Trans. Roy. Soe. Edin. xli. part iii. (1905) p. 509; Trans.

Roy. Irish Acad, xxxiii. sect. B, part ii. (1906) p. 109.

X Consult B, Schroder, " Das Pflanzenplankton preussischer Seen/' Westpreuss. Bot-Zool.

Verein, Danzig (1900), p. 73 ; E. Lemmermann, " Das Phytoplankton einiger Ploner Seen,"

Forschungsb. Biol. Stat. Pliiu, x. (1903) p. 126 ; K. v. Keissler, in Oesterr. botan. Zeitschr.

(1900) no. 6-6, p. 4 ; II. Iluitfeldt-Kaas, ' Planktonundersogelser Norske Vande,' Chris-

tiania (1906), p. 152 ; and many others.

§ C. Dwight Marsh, in Bull. Wisconsin Geol. and Nat. Hist. Survey, Sci. aer. 3, xii. p. 15
;

and others.
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II. THE LITTOEAL ALGA-FLORA (OK MICEOPIIYTIC BENTHOS).

General Notice.

Although careful investigations have been carried out on the phytoplankton

of many lakes, more especially in Europe and North America, very few

detailed observations have been made on the benthos of these lakes with a

view to discovering the relationships between the littoral species and those

of limnetic habit. Such observations, to be of any real worth, necessarily

demand a very extensive preliminary training in systematic work, and some

of the recent publications exhibit only too clearly an insufficient knowledge

of the plants dealt with. In many cases this has resulted in conclusions

having been put forward which are of very doubtful value.

Among the weeds at the margins of the Yan Yean Reservoir, and

especially in the vicinity of Honeysuckle Flat, there is a prolific Alga-flora

which constitutes the microphytic part of the benthos and affords an

interesting comparison with the phytoplankton. The collections were made

periodically on the same day as the plankton-collections, and the variations

of temperature, both of the water and the atmosphere, can be regarded as

approximately the same as those tabulated in respect of the phytoplankton.

The large weedy tract of the eastern bay of the lake, to which Mr. I lard

v

has given the name of Honeysuckle Flat, appears to be the principal recruit-

ing ground for many species found in the plankton, and the periodic collec-

tions from among the weeds were all made in this swampy area. Numerous
wild fowl, such as ducks, coot, teal, black swans, herons, cormorants, etc.,

haunt this weedy flat, and deposit much excreta, some of which forms in the

shallower parts a greasy scum on the surface. As the diet of these water-fowl

is largely one of perch, blacklist, trout, etc., the mud of the reservoir must

be considerably enriched by additional phosphates. The weed-collections

were always made outside the feeding-ground of the water-fowl, generally

from unnibbled weeds in from two to five feet of water. The coating; of

Algre was most evident on Trigloehin proeera, Potamogeton obtmirs, Jleleo-

clutns sp/iacelata, and Aft/riophglhtm variifolium ; and some of the larger

species of the genus Stanrastrum (especially S. leptaoanthum and S. vie-

torieme) were more than ordinarily prolific on the leaves of Vallisneria

spiralis.

As is commonly the case, and would naturally be expected, the algal

species observed among the littoral macrophytes were considerably more

numerous than those found in the plankton.

1
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Monthly Statement of the Microphytic Benthos from

Feb. 1905 to Jan. 1906.

Feb. tik, 1905.—Desraids dominant, with few Myxophycere and Diatoms.

The Protococcoidese were only represented by a few specimens of Pediastrum

Tetras.

Mar. till, 1905.—Desmids dominant, mostly small species. Zygospores

of Cosmarium contraction not uncommon. A species of Chjtridium was

abundant, parasitic on certain species of Cosmarium. A decided increase

in the number of Protococcoidese.

April 1st, 1905.—Desmids dominant, having reached their maximum

abundance. The most conspicuous species were Cosmarium obsoletum and

Staurastrum senarium. Diatoms numerous. A species of Anabama occurred

and shewed indications of spore-formation. Sterile species of Mougeotia not

uncommon.

May bth, 1905.—Desmids still dominant, but great diminution in the bulk

of the material. Much decomposition had taken place, and the material

consisted largely of decaying organic matter. The Anabama sp. was still

evident, but the "filaments were in a very fragmentary condition.

June 3rd, 1905.—Desmids very abundant, especially Cosmarium contractum

and its var. ellipsoideum, Staurastrum muticum, S. cornicidatnm, S. leptacan-

tkum, and S. victoriense. Diatoms few as regards individuals, but 20 species

represented.

July 1st, 1905.—Desmids dominant and most of them in a state of active

The most conspicuous were Staurastrum cuspidatum, S. muticum,

S. victoriense, S. assurgens, and Cosmarium contraction var. ellipsoideum.

The Myxophycea? were represented by quantities of Oscillatoria Agardhii and

somewhat fragmentary filaments of the same species of Anabama as occurred

in April and May. Number of Diatoms increased, more especially due to the

multitude of individuals of some of the smaller species.

Aug. 5th, 1905.—Desmids practically disappeared ; only living ones were

Closterium Venus, Staurastrum cvspidatum, and S. sayittariinn, all of which

Various dead and half-decayed remains of numerous

divisi>ion.

scarce.were very

species were conspicuous. The other Chlorophycese have also disappeared.

One solitary Volvox colony was seen. Diatoms more numerous and more

conspicuous ; especially noticeable were the large individuals of Eunotia

major var. bidens. A'few Crustacea were present, and also a Tardigrade

(
i in

Sept. 2nd, 1905.—No Chlorophycese observed. Fewer Diatoms thai

preceding month, both of species and individuals. Rather more of the small

Crustacea than in August,

•>
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0<rf. 7</i, 1905.—A few ChlorophyceEe had made their appearance, mostly

Desmidiacese. A few of the smaller Desmids were not uncommon, and
Cosmarium ammnum var. mediolceve was conspicuous. Filaments (sterile) of

a small species of Mougeotia were not infrequent. A few Diatoms were fairlj

general, and Vanheurckia viridula was abundant.

Nov. Uh, 1905.—The littoral Alga-flora very rich. Five species of Oedo-

r

B dbochcete with ripe oospores. Zygnema spontaneum and
five species of Mougeotia in fruiting condition, of which M. subcrassa and
M. victoriensis are interesting new species. Spirogyra gracilis in conjugation.

Protococcoidese represented by a multitude of small species. Also a vast

number of very small species of Desmids, of which Cosmarium capitulum var.

australe, C. quadratulum, and Staurastrum bibrachiatum var. cymatium were
particularly conspicuous. Diatoms numerous, but species relatively few.

Dec. 2nd, 1905.—Three species of Oedogonium and one of Bulbochcete were
in a fruiting condition. Large quantities of sterile filaments of Zygnema
spontaneum, and a few with zygospores, were observed. Intermingled with
the Zygnema were fruiting specimens of Mougeotia subcrassa and Spirogyra

gracilis. Small species of Desmids were very numerous, and one specimen
of Micrasterias 1lardyi was observed. There were a number of Protococ-

coideae, of which Glceocystis gigas was the most conspicuous, while species of

Scenedesmus and Cwlastrum spkcericum were fairly general. The con-

spicuous Diatoms were Tabellaria focculosa, Vanheurckia viridula, and
Synedra Acus. JDinobryon cylindricum (with its var. divergens) was abun-
dant, and Trachelomonas Mspida was not uncommon. The dominant feature

was the enormous abundance of the smaller species of Desmids.

Jan. 6th, 1906.—The amount of Zygnema, Mougeotia, and Oedogonium
greatly diminished. The most interesting Conjugate was Deharya JIardyi

in all stages up to the formation of ripe zygospores. The smaller species of

Desmids were still abundant, although not quite so numerous as in the

preceding month. Gonatozygon monotcenium was conspicuously abundant.
One specimen of Micrasterias llardyi was again observed. Of the Protoeoc-

coidese, Ankistrodesmus and Scenedesmus were the most frequent. There was
a considerable increase in the number of Diatoms, more especially in indi-

viduals. The species of Diatoms were few, Synedra Ulna and Tabellaria

fiocculosa being the most conspicuous. The dominant features were the two
Diatoms just mentioned and the numerous small species of Desmids. Many
species of Cosmarium (especially C. obsoletum) and the zygospores of

the Chytridiacese.

'ft
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Dominant Forms and their Periodicity.

/

Flagellata.—The genus Dinobryon was not so abundant as in the plankton,,

although I), cylindricum var. divergent was common in December. D. ele-

gantissimum is an interesting stipitate form which was very scarce in

January. Trachdomonas hispida occurred sparingly several times during

the year,

Peridiniese.—Two species occurred in the warmer part o£ the year, but

only one, P. inconspicuum, was abundant, occurring in quantity in December.

I\ Volzii var. australe was observed very sparingly in both May and

December, months in which the temperature was approximately the same.

Chloropliyceae.—From February to July the Desmids were the dominant

feature o£ the benthos, and they attained their maximum abundance in

April, with a water-temperature o£ 17'<S°0. In August (temp. 10° 0.) they

disappear with remarkable abruptness, the collections for this month con-

taining thousands of the dead and decaying remains of these plants. Very

few individuals persisted until the end of August, and in September, which

is che last month of the cold period, Chlorophyceoe of all kinds were entirely

absent. In October a few Desmids are again noticeable, and during the

rise f temperature through November and December vast numbers of

the smaller species make their appearance, amongst which should be specially

mentioned Euastrum Turneri forma minor, Cosmarium Capitulum var.

australe^ C. quadratulum, C. pygmcevm
}

C. angulosum, Staurastrum bibra-

chiatum var. cymatium, S. tetracerum, and a form of S. excavatunu

Although the number of species ((17) of Desmids present in the early part of

the warm season, from November to December, is almost as great as the

number (81) occurring during the autumn, from May to July, they do not

give such a pronounced character to the collections. This is entirely due to

the dominance of smaller and more inconspicuous species during the vernal

period, as compared with larger and more ostentatious species which

predominate in the autumnal period.

In November, and also to a less extent in December, the Zygnemacepe and

Oedoiioniacese are dominant, and almost all in the fruiting condition. Th
commencement of the fructiferous state simultaneously ivith a rising temperature

is strictly comparable with what occurs in the southern and southwestern

counties of England. 1 have observed repeatedly in Surrey and Hampshire,

and more especially has it been brought to my notice in Devonshire and

Cornwall, that the normal period of fructification in the Zygnemaceae and

begins at or towards the end of April, and continues

through May into June. With regard to thirteen species of the genus

the Oedogoniacese

Spirogyra, Fritsch & Rich * have recently brought forward observations to

* F. E. Fritsch & F. Hick in Aim. Bot. xxi. (July 1907) pp. 432 & 430.
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show that zygospore-forniation normally takes place during the vernal phase

of their lite-history.

Five species of Moit<jeotia \ver( 4 observed with spores, one, M. viridis, m
October, and the other lour in November. This is again strictly comparable

takes place in the British Islands.with the conditions und er whid i fruiting

Especially interesting is the first production of spores by Motujeotia viridis.

In the British Islands lliis is almost invariably the first species of the genus

1«ig. >>.

ZYONEMACE*.
CEOOGONIACE/G. -

TABE.LL.ARIA FL0CCULO6A
COCCONEIS PLAC£NTULA *- + *- * - + * + * -

VANHE.URCKIA V1RIDULA • ° • • • • • * ° • °°

Chart showing the periodicity of some of the more important Chlorophycese

and Diatoms of the Yan Yean littoral region.

to enter into the fructiferous condition in the spring. It begins its spore-

formation in the Midlands and the Southern countries in March, with a

water-temperature of 5°-7°0.; and in the more mountainous areas of the

Pennine Chain, the English Lake District, and North Wales, fructification

commences in April or May according to the state of the weather.

It must be distinctly understood that this period of spore-formation is

not necessarily the period of maximum vegetative growth of the species,

which varies much according to conditions of environment. In the upland

LINN. JOUitN.—BOTANY, VOL. XXXIX I)
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and subalpine lakes and tarns of the British Islands, in which species of

Mougeotia and Zygnema abound, the maximum vegetative abundance usually

occurs in the late summer and early autumn as the temperature is gradually

declining*. In these habitats spores are only rarely produced, the winter

season being passed in the form of " cysts "
t-

Only two species of the numerous Desmids of these weedy shores were

hunserve* i with zygospores, namely, Cosniariiim contractual var. ell'tpsoidcum

in March, and Cylindrocystis dlplospora in April. I do not think this is at

all remarkable, notwithstanding the abundance of Desmids in the littoral

f the Yan Yean, and it is entirely in accordance with numerous

observations I have made in the British Islands. The occurrence of zygo-

spores in the Desmidiaceae appears to be very spasmodic, and the conditions

which result in their production are apparently both local and special.

I have collected and examined, during an extended study of the group, large

rejnon o

numbers of the zygospores of Desmids, and have kept a careful record of

all the species which have come under mv notice in a fruiting condition.

Only two points are manifest on a study of these records : first, that zygo-

spores are not produced in the colder period of the year ; and secondly, that

they are more frequently formed in small pools, ponds, and ditches than in

such as lakes. This is doubtless owing to the greater

itli which the necessary conditions may be attained in the smaller

large bodies of water

case with w ic necessary s may

bodies of water. In no single instance have I known of the formation of

Desmid-zygospores owing to impending drying-up of the pools, because, as

a rule, Desmids only occur in permanent pools which are scarcely liable

to be dried up. Many Desmids produce zygospores in spring, with a rising

temperature, and many (perhaps the majority) in the late summer just

after the maximum temperature. Zygospore-formation can be observed in

stagnant pools and ditches in which there is practically no aeration of the

water; it can also take place at the margins of lakes or in ditches with

slowly flowing water, in which the aeration of the water is fairly good; and

it also occurs on dripping rocks in which the conditions of aeration are at

their maximum. Sometimes a species produces zygospores in abundance

* In the littoral Alga-flora of the alpine lakes of the Tike's Peak region, Colorado, species

of Zygnema and Mougeotia reach their maximum abundance in September, when the tempe-

rature is falling. Cf. Shantz, in Trans. Amer. Micr. Sue. xxvii. (March 1007) pp. 1)2 & 93.

f G, S. West, Treatise Brit. Freshw. Alg. (1904) pp. 115 & 121. The survival through

the winter of many species of the Zygnemacerc (but especially species of Mougeotia) by

means of these resting "cysts" is much commoner than is imagined, and it occurs in

lowland areas almost to the same extent as it does in the upland districts. I have found it

to occur commonly in Hie English Midlands in ditches and Sphagnu7n-\)oola which I have

had under continuous monthly observation for two years. Similar " cysts" occur frequently

in Ulothrix and in Rkizocloniam . Each " cyst " consists of one or several vegetative cells

which have entered into a period of quiescence or inactivity, after having developed rather

thicker cell-walls. Sometimes a gelatinous envelope is also evident.
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in one ty/ta^mw-pool, but in another adjacent pool, in which the'i same species
is equally abundant, no zygospores are formed, although the individuals are
apparently under precisely the same conditions. On the whole, we are at

present almost entirely in the dark concerning the physiological conditions
which result in zygospore-fbrmation in the Desmidiaccte. The precise con-
ditions are probably widely different tor various species of Desmids, owing to
the "

C5
froit differences in the normal habitats of these plants.

Species of the Protococcoideie never appear to become a dominant
feature of the benthos, and few of them can even be regarded as common.
Some species are represented all through the year except in September

1
and October, and the greatest variety of forms oceurs in Decembe
January.

r ant

Bacillarieae.

scarce.

all oilier AIi^jr

Mdosiva granulata is common in March, but is otherwise

jommon in September, at a time when//

^
maintains its abundance

•) Tin

until January, thus having its maximum
is species

period
during the vernal rise of temperature (10°-23*3C C). On the other hand,
Coceoneis Placentula (free-floating and unattached) is very common from
March to July, after which it gradually decreases in abundance. This
species therefore attains its maximum during the autumnal fall of temperature
(18*3 -10° C). Vanheurckia ciridula is one of the most conspicuous Diatoms
of the Yan Yean benthos, being commom nearly all the year round. It has
a minimum period towards the end of September, which is followed very
rapidly by a great maximum in October. For the complete annual periodicity
of these Diatoms consult the chart (text-fig. 5, p. 33).

Myxophycese.— As in the plankton there are very few Blue-green Al<»a3

in the benthos. One species of Anabcena occurred from March to July,
being most abundant in April and May, but in 1905 it produced no spores!
Oscdlaloria Ayardhii was common in July, but did not occur in any other
month.

III. THE ALGLE OF THE YAN YEAN DKAIXAGE AEEA.

Fools in the Yan Yean Catchment Basin.

Two pools were examined. The first one was a shallow grassy pool from
which collections were made in October, 1905. The material consisted of
Chlorophycese and Diatoms, and three species occurred in quantity. Those

Ulothruc subtilis, Kiitz., andwere Rh'izoclonmm hierogli/phicum,

Spirogyra porticalis, (Vauch.) Cleve, the latter in the fruiting condition.
Among these three dominant species the following were observed :

th

Chlorophyceae—Balbochcete sp. (

e fruiting condition), O.

Oedoyonium pismium, Wittr.

condition), Pleurotcmium

victoriense, G. S. West (in the fruiting

(B L)e Bary ( formsJ

d 2
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P. triuicatum, (Breb.) Nag., Euastruni Turnerii, West, Cosmanum tinetum,

Ralfs, C granatum, Breb., Staurastrum luwaarum, ( Ehrenb.) Wittr.,

S.asperum, Breb. (small form), Hyalotheca dissiliens, (W. Sm.) Breb., and

Premosphara liridis, De Bary.

Bacillarieae.

—

Eunotia peetinalis, (Dillvv.) Rabenh., /£ major., (W. Sm.)

Rabenh. var. &ufej», (Grreg.) Van Heurck, V£ lunaris, (Ehrenb.) Grun., fw-

cowWs Placentitis Ehrenb., Navkula viridis, Kiitz., Gomphonema ittirinttuw,

Kiit/-., Aitzschia Palm, (Kiit/,.)W. Sin,, JV. sigmoidea, (Ehrenb.) W. Sm.,

ILudzschia Amphio.ryt, (Ehrenb.) Grim.

The collections from the second pool were all made in September, 1007,

and consisted almost entirely of Chlorophycc;e. The dominating species were

all Dcsmids, some of them being present in quantity. Diatoms were entirely

absent. The following species were observed :

—

Chlorophycese.— Sterile spp. of Bulhoclmie and Oedogonium, Coleocluvte

scutata, Breb. (withoogonia andantheridia), Mougeotla sp. (sterile), Radiojilum

conjunctivvm, Schmidlo, Closterium Cormt, Ehrenb., (7. selaceum, Ehrenb.,

Triploceras gracile, Bail, (very abundant ; several varieties), Euastrum Tut-

nerit, West, forma, 2?. denticulatnm, (Kirchn.) F. Gay, Cosmarium Regnesi,

Reinsch, C. impressulum, Elf v., C. venustum, (Breb.) Arch., var. induratum,

Norilsk, C. quadratulum, (F. Gay) De Toni, C. pygmceum, Arch., C. pseudo-

protuberant, Kirchn., f. coutractum, Kirchn., var. ellipsoideum, (Elfv.) W. &

G. S. West, C. amplum, Nordst. (very abundant), Staurastrum dejectwn, Breb.,

S. alternans, Breb*, S. cyrtocerttm, Breb., S. neglectum, sp. n., $. excavatum,

W. it G. S. West, S. tetracerum, Ralfs, & longiradiatum
}
W. & G. S. West,

& zonatum, Borges., 5. sagittarium, Nordst., S. se<cangulare
r
(Buln.) Rabenh.

(abundant), Pesmidium Baileyi, (Ralfs) Nordst., Splimrozosma Aubertianum,

West, Spondylosium papillosum^ W. & G. S. West, Hyalotheca dis&iliens,

(W. Sm.) Breb., Characium longlpes
y
Rabenh., Tetraedron minimum, (A, Br.)

Hansg., T. gigas, (Wittr.) Hansg. (diam. 72-78 p), Anldstrodesmus falcatus,

(Gorda) Ralfs, var. acicularis, (A. Br.) G. S. West, Kircltneriella obexa,

W. & G. S. West, and Gloeocystis gigas, (Kiitz.) Lagerh.

Myxophyceae.— Merismopedia glanca, (Ehrenb.) Nag.

Peridinieae.—Peridinium inconspieuum, Lemni.

Small tools, Honeysuckle Flat.

These were a series of small "saucer-holes" only a few feet across and

very shallow. The water becomes warmed up almost to a tepid condition

in the sun, and the pools dry up in the warmest weather. The collections

were made in September 1907, and contained the following species :

—

Chlorophyceae.— Ulothrix idiospora, sp. n. (with a seriate development of

akinetes), Zygnema leiospermum, De Bary (in small quantity but in a

fructiferous state).
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*
Heterokontae.— 7 rihonema bombycina, (Ag.) Derb. & Sol., forma minor

(Wille) G. S. West, Opliiocytium majus, Nag.

Bacillarieae.— Eunotia lunaris, (Elirenb.) Grim., Navicula hicapitata,

hagerst m,Gomphonema gracile, Elirenb., Nitzschia Sigma, (Kiitz.) \\\ Sin.

Myxophyceae.— Oscillatoria Agardhii, Gom.
All the above species, except those belonging to the Heterokontn?, have

been derived from the Yan Yean lieservoir by -the overflow of the waters

during times of 1 leavy rain. Species of the genus Ophioeytium tl irive in

pools which become stagnant and foul in hot weather. Tlley appear to
m

flourish best where there is little* aeration of the water*. The dominant

species of the pools were UloihrLv idiospora and the small form of Tribonema

bombycina.

Small pools in Rana Creek.

The collections were made in September 11)07, and the dominating Alare

were Zygnema sp. (sterile ; filaments very thick) and Chcetophora elegant;,

(Roth) Ag. The others noticed were Volvo, r globator, (L.) Elirenb., Chara-

eium tenue, Herm., Navicula bicapitata, Lagerst., AT. radlosa, Kiitz., var. acuta,

(\Y. Sin.) Van Heurck, Gomphonema gracile, Elirenb., and its var. dichotomum,

(Kiitz.) Van Heurck, Nitzschia Palea, (Kiitz.) W. Sin., and Chanursiphon con-

fervicola, A. Br. The latter was attached thickly to the leaves of Mt/riophyllum.

Pools ix Ottelia Creek.

Two pools of very different character were examined in September 1907.

The first one was a stagnant pool dominated by Tribonema bombycina, (Ag*)

Derb. & Sol., forma minor, Ophiocytium parvulum, (Perty) A. Br.,0. capitatum,

Wolle, and Microtliamnion Kiitzingiannm, Nag. The two species of Ophio-

cytium are well-known inhabitants of small stagnant pools; Tribonema

bombycina f. minor thrives best in water whicl i fairly well aerated, but also

often occurs in stagnant pools ; Alicrothamnion Kfttzingiannm generally

occurs in small pools, not necessarily stagnant, and it is a decided vernal

type. In the British Islands it is seen at its best in April and May. Among
the species mentioned were small quantities of the following:

—

Chlorophyceae.— Oedogonium sp. (with developing oogonia), Oe. crypto-

porum, Wittr., Zygnema sp. (sterile), Spirogyra quadrata, (Huss.) Petit (in

the fruiting condition), Closterium Venus, Kiitz., Pleurotwnium truncation^

(IJreb.) Nag., (telastrum spJuericum, Nag., AnLi.strodeamus falcatus, (Cordaj

italfs.

Bacillariese .— Eunotia lunaris, ( Elirenb. ) Grun., Navicula hicapitata,

* Consult also K K. Fritseh in Ann. Hot. xxi. (1907) pp. 25G & 257 ; Kritsch gives a

gummary of the records of Opftiorytiton (up t<» 1900) in tropical pools.

»
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Lagerst., Navieula <iihl>a
}
(Ehrenb.) Kiitz., A. major, Kiitz., A. appendindata^

(Ag.) Kiitz., A
T

. //'i^, Ehrenb., var « affinis^ (Ehrenb.) Van Henrck, Gompho-

nema gracile, Ehrenb., 6r. tenet I urn, Kiitz., Nitzschia Palea, (Kiitz.) W. Sm.

The second pool was not stagnant, and really formed a part of the boggy

or marshv stream which drains Ottelia Crook into tlio Yan Yean Reservoir.

The Algao were mostly Chlorophycoie and largely Desmids. The following

species were observed :

—

Chlorophyceae. (Breb.) A.Br, (sterile)

irregularis, Pringsh., Ulothrix (diaspora, sp. n., lladiojihtni vonjundivum^

Sehmidle, Inploceras gracile^ Bail., var. robuslum var. n., Euastmrn ansatum,

Half's, 7*7. Turneri, West, Cosmarhtm obsoletum, (Hantzscb) Reinsch, var.

sitvense, (Jutw., (7. granatum, Breb., C. pseudoprotnherans, Kirchn., (7. bireme,

Nordst,, C. Megnesi, Reinsch, C. quadratulum, (F, Gay) Do Toni, C.renvstum,

(Breb.) Arch., var. induratum, Nordst., C. impressulum, El£v., forma svb-

orthogona (Uacib.) nob. ( = C. mhorthogonvm, Uacib.). C. sphahrostichum,

Nordst.j C* Blt/ttii, Wille, (\ amamvm, Breb., var. medioh/re, Nordst., Stan-

rastrum Hardg'u sp. n,, S. & Biss.,

S. dilatation
}
Ehrenb., var. obtusilohnm, Do Not,, 6'. striohtttnn, (Nag.) Arcb.

(with zygospores), Ongehonema filiform e, (Ehrenb.) Hoy & Biss., .Pediast ram

Tetras, (Ehrenb.) Ralfs, Seenedesmus acutiformis, Schroder, Dictyosphwrhtm

piilcJuHttm, Wood, Glwocystis gigas^ (Kiitz) Lagerh., var. maxima, West.

Bacillarieae.— Tahellavht fioreaiosa, (Both) Kiitz., Sgnedra Ulna, (Xitzsch)

Ehrenb., Navieula major, Kiitz., N. radiosa, Kiitz., I'anheuvcMa rhomhoides,

(Ehrenb.) Breb., Coceonema gvaciley (Rabenli.) G. S. West.

Myxophyceae.—Anaha na sp. (sterile).

Toorouroxg Reservoir.

I. /
}
Ia nl7 on.—This was coiled ed by boat on July 25th, 1907, along a

course clear of weeds. The material contain en I large quantities of decaying

organic matter and fine sand, mixed chiefly with Diatoms, and is of

particular interest in comparison with the plankton of the Yan Yean.

Ceratiam Hirundinella was nor uncommon although quite absent from the

Yan Yean, and a beautiful new variety (var. pulehernma) of Mirrasterias

7 homasiana was also frequent. The most interesting Diatom was Gyrosigma

distortum var. Parked, and the frustules of WtvhenrcLia rhomboides reached a

large size (l.->5/z, in length). The following wore the species observed :

—

Chlorophyceae.— Fragments of Oedogonium sp. and Mirrospora sp., Closterium

Venus, Kiitz., Micrasterias Thomasiana, Arch., var. puleherrima var. n.
mm • m •> * mill • ft / /1\i1VrX.-! /*V 9 T T 7 y "^ T- * , ix
Bacillarieae.— Tahellaria //

E,

(Dilhv.) 1M
Kiitz., JV. //

JV.
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JV*. rhynchocephala, Vanheurrkia rhomboides, (Ehrenb.) Breb., Gyro-

sigma distortum, \\\ 8m., var. Parkeri, (Harris.) Cleve, Gomphonema gracile,

Ehrenb., Coccomma cuspidatum, (Kiltz.) G. S. West, Surirelict robusta,

Ehrenb., var. splendida^ (Ehrenb.) Van Heurck, S. biseriata
J
'Br6h.

J
S* linearis,

W. Sin.

Myxophycese.— Oscillatoria sp. (fragmentary
;
probably 0. Agardhii, Goni.).

Peridinieae.

—

Ceratinm IIirandinella, 0. F. Miill. The forms wen 1 slightly

different from any others I have seen. The secoiK I autapical horn was

almost as long as the first one, and the third was of good length and curved

inwards. (PL 2. fig. 15.)

II. Littoral A /</</'.—The weeds at the margins of the reservoir were mostly

Eleocharis sphacelata, Ji. Br., and a species of rush. Like the plankton

the weed-collections were almost entirely Diatomaeeous. The greater part

of the material consisted of immense quantities of Tabellaria fiocculosa

and Navwda gracilis, amongst which the following species were observed

rather sparingly :

—

Chlorophyceae.—Sterile species of Oedogonhnn, Mougeotia, and Zygnema,

Closterium Venus, Kiitz,, Cosmarinm angulosum, Breb., Cr

. Regnellii, Wille,

C. impressulum, Klfv., forma mborthogona, (Kacib.) nob., Staurastntm

pygmeeum, Breb.

BacillariesB.—Synedra Ulna, (Nitzsch) Ehrenb., 6'. Acus
}
(Kiitz.) Grun.,

Achnantftes linearis, W. Sm., Navicula major, Kiitz., N. gibba, (Ehrenb.)

Kiitz., N. hidis, Ehrenb., X dieepfoda, Ehrenb., (K

Gomphonema gracile, Ehrenb., Coccomma gracile, (Habenh.) (i. S. West,

) W. Sm.

Wallaby Cheek Weir.

Plankton collections were obtained from the outlet by allowing the

outflowing current to pass through the net for about twenty minutes; at

a time. The material contained a vast amount of organic matter and a

uantitv of fine sand. No predominating species were noticeable, but the

following were observed :

Chlorophyceae.—Sterile species of Oedogonhnn, Mougeotia, Zygnema, and

Spirogyra, Closterium pnrfongum, Breb., forma brevior, West, C. Ulna,

Focke (very elongated form ; long. 675/*, lat. 20 ft), Penium margaritacewn,

Ehrenb., var. irreyidarim, W.&Gr. S.West, Cosmarhnn irachypleitritm, Lund.,

var. mbglahrum var. n., Tetrasporalacustris, Lemm.

Heterokontae.— Tribonema bombycina, (Ag.) Deri). & Sol., forma minor.

Bacillariese. (" net

Ehrenb., Namieidt ( r (El

(

V. viridnla, Breb., Gomphonema gracile, Ehrenb., SurireUa linearis, W. Sm.

Myxophycese.— Oscillatoria irrigaa, Kiitz.

.
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A small collection from amongst wet mosses on the Wallaby watershed

yielded the following :

—

Mougeotia sp., Netriam Digitus, (Ehrenb.) Jtzigs. &

Itoihe, Ifavicula viridis, Kiitz., JS\ bieapitata, Lagerst., Vanlteurelia rhom-

bo'ules, (Ehrenb.) l>reb # , V, viridula, Breb., Aehnanthes coaretata, Breb.,

Snrirella linearis, W. Sm.

Silver Creek Weir.

Samples of plankton were obtained both from the outlet and from alongside

the stone embankment of the dam. As in the case 1 of the material collected

from Wallaby Creek Weir, an enormous amount of decaying organic matter

was present, amongst which were numerous sporangia of ferns and fragments

of Bryophytes. The dominant algal constituent was Synedra Ulna, and the

following were also present in smaller quantity :

Chlorophyceae.— deuterium pnrlongum, Breb., forma brevior, West.

Bacillariese.

—

Melosira grantdata, Ualfs, Kvnotia major, (W. Sm.) Kabenh.,

var. hidens, (Greg.) Van Heurck, labellaria Jtocctdosa
y
(Kotli) Kiitz., Kavicula

JJrehissonii, Kiitz., I 'anheurekia rhomhoides* (Ehrenb.) Breb., Vm vulgaris,

(Thw.) Van Heurck, Surirella robttsta, Ehrenb. , var. splendida, (Ehrenb,)

Van Heurck, S. linearis, W. Sm.

Myxophyceae.— Oseillatoria irrigua, Kiitz.

In the channel above the weir, Tribonema bombyeinum forma minor occurred

in quantity along with Synedra Ulna,

The Wallaby and Silver Creek collections were made in July, 1!M)7.

IV. THE RELATIONS BETWEEX THE PLANKTOX, BEXTHOS, AXD
ALGLE OF THE DRAIXAGE AttEA.

*

The phytoplankton of the Van Yean Reservoir, in the thirteen months

from Keb. 1905 to Feb. 1
(

,H)G, contained 10 1 species and 1G varieties,

During the same period 20G species and 17 varieties were observed in the

microphytic benthos. Of these Algae, 79 species and (> varieties were common

to both plankton and benthos, and 2?> species and 5 varieties were exclusively

confined to the plankton. Of the latter, the following species and varieties

are true plankton-forms :

—

Closterhnn Kiitzingii, Cosmarbnn tortum forma I rigona, Staurastmin

muticam var. victoriense, S* bvvispmnm var. subbrachiat am, S. patens var,

planctonieunij S. paradoxum var, longipesy Pediastrum duplex var. clathratum,

dosteriopsis longissima, Kirehneriella lunavis, Oocystis lacustris, 0. parra
y

Lagerheimia splendens, Botryococcus liraunii, Melosira grantdata var. spinosa,

llhizosolenia morsa, Gyrosigma elongatum var., Chroococeus limneticus var.

substdsns, and IHnobrgon elongatum var, undulatum.

Some species, although present in both the plankton and the benthos, are

so much more abundant in the former that they also must be regarded
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as true plankton-forms. Such are:— Pleurot<rnium mamillatum
9
Mtcrastenas

Hardyi) Cosmarium flardy i, Staurastrum mucronafum var. delicatulum
}

Jfelosira granidata
y
Peridinium Vohri var. australe, IHnohryon eylindricum

and its var. divergens. To these mav be added Staurastrum longiradiatum '

Volvox aureus^ and Kndorina elegant.

A few species, such as Cosrnarium perfissum^ (\ achondroides, C* contraction

and its var. eltipsoideum, are ecjuallv common in both plankton and henthos,

thriving both in tlie comparative slielter of tlie weedy margins and in the

more disturbed limnetic region of tin 1 lake. Staurastrum victorious? was
*-*

present in small quantity in the plankton all the year round, but in the

littoral region it only occurred from April to duly, reaching a maximum in

the latter month and disappearing immediately afterwards.

Quite a number of species occur in the drainage area, and even in the

catchment basin, which have not been found either in the plankton or the

littoral region of the Yan Yean. In the cast 1 of certain species this is rather

remarkable, as they occur in quantity in small pools within a few yards of

the reservoir yet not in any part of the lake itself. Of these species, Radio-

/Hum conjunct!rum, Pleuroianium truncation, Cosmarium amphtm, and

Staurastrum zonatum are the most noteworthy, and they afford a direct

contrast to the 23 species exclusively confined to the plankton.

In comparison with the phytoplankton of the Yan Yean Reservoir, that of

(

the Toorouroiiii" Reservoir and of the AValla 1

almost insignificant. Compared with the 104

>v and Silver Creek Weirs is

species constituting th t

phytoplankton of the Yan Yean, 24 occurred in the Toorourong, 18 in

Wallaby Creek Weir, and only 11 in Silver (.reek Weir. Most of the

plankton of these upper dams consists of decaying organic matter and fine

sand, and the meagreness of the phytoplankton is due to the constant

agitation and continual renewal of the water *. Most of the constituents

are Diatoms, and the number of species gradually decreases as the dis-

turbance of the water becomes greater owing to the diminished size of the

reservoirs. The few species of Chlorophyceae were principally Desmitls, but

they were of <piito a distinct character from those found in the Yan Yean.

The most noticeable feature among the Diatoms was the large size attained

by the frustules of Vdnheurekia rhomhoides.

The algal investigation of the upper dams shows clearly that the Yan Yean

Reservoir does not receive any of its characteristic algal constituents from

these sources, even though six-sevenths of its total water-supply comes along

the aqueduct from the Toorourong, having been derived from the large

drainage area tapped by these upper reservoirs. Wc have, therefore, to turn

next to the Yan Yean catchment basin for information concerning the

* Cf. also II. L. Slmntz, " Prelim. Report on the Riul. Study of tin* Lnfo* of tlie Pike's

Peak Region," Trans. Amer. Micr. Soc, March 1907
? p. 01

«
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.source of the rich and varied assortment of Alga? constitutincr the phyto-^.. w «~i**«.,*«
tt

plankton and microphvtic benthos of the Yan Yean. It is aloii" the lx>ffffv

inlets of Rana and Ottelia Creeks that one finds a rich Alga-flora such as

would be able to furnish the microphvtic benthos, and also the plankton,

with some of their characteristic species. It seems highly probable that

many of the species of the littoral region arc recruited by means of indi-

viduals carried into the lake with the slow drainage from these two Ihmm'v
or*./

creeks, and that in turn the plankton receives recruits of certain of these

species from the littoral region.

Some of the species common to both the plankton and the benthos reach
their maximum development 'in the plankton (Feb.-April) some time before

they attain their maximum abundance (May-June) in the benthos. In this

respect, Cosmarium contraction (and its var. ellipsoideum), Staumstrum cor-

niculatum (and its var. sjnnigerum) , S. muticum, S. leptacanthum, and
O&cillatoria Af/anlhii are particularly noticeable. These species after practi-

cally disappearing from the plankton, reappear in the littoral region, and
under the new conditions attain a second maximum. Thus during the fall

of temperature in the early autumnal period the microphvtic benthos obtains

some of its constituents from the plankton.

Turning now to a consideration of the phytoplankton, many of the species

are without doubt derived from the microphvtic benthos, and some of them
thrive as well under limnetic conditions as they do among the weeds at the

shores. The chief interest centres around the 23 species and 5 varieties

exclusively confined to the plankton, and the few others which are so much
more abundant in the limnetic region than elsewhere. Whence did they
originate ? Some of them have most probably been derived from the
littoral region, and finding the conditions of plankton-existence eminently
suitable, have thrived to an unprecedented degree. Some have in con-
sequence become dominant features of the plankton throughout.the "realer»-> — ,-

part of the year, whereas either they cannot be detected at all in the littoral

region, or the most diligent search fails to reveal more than very few isolated

individuals. Micrasterlas Ifardi/'i is a case in point. This Desmid is the
rarest of casuals among the weeds of the littoral region, but it is the most
conspicuous and dominating species of the phytoplankton throughout the
entire year. It most likely had an origin from a littoral or even from a ho»-
species, and the great development of its outstanding lobes at once distin-

guishes it from any of its bog or swamp relatives. This feature has most
certainly been developed as a result of adaptation to a limnetic existence

as the outstanding lobes materially increase the floating capacity of the

individual. The occurrence of MJrmsterias Hardyi in the benthos is merely
accidental, and the only clue to the original species from which it has been
derived is such as is furnished by its morphological peculiarities. These
point most decidedly to some form of Mkrasteriw makabidesjtwaren.sis as
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being the ancestor of Mirrasterias Ifardyi, and this is further confirmed by

the occurrence of M. maliabulesincarensis in the bogs and swamps of several

parts of Victoria.

With regard to species such as Rhizosolenia morsa^ Laf/erheimia spleiuhms^

and others, there is no definite information as to how they have obtained a

footing in the plankton. Much more investigation is yet required con-

cerning the Formation of resting-spores in these Algie, the resistance of such

spores to desiccation, and the possibilities of transport by means of water-

fowl such as abound on the Yan Yean Reservoir.

V. SYSTEMATIC ACCOUNT OF THE MOKE NOTEWORTHY
SPECIES.

The first systematic account of importance dealing with the freshwater

Algsc of the Australasian region was by Xordstedt in 1888 \ In this work the

author described and figured with great care a number of Alow (especially

Desmids) which are more or less peculiar to tin's region of the earth. Very

few of the species were Australian, the great majority being from New
Zealand, the Alga-flora of which country had already been partially inves-

tigated by Spencer" and also by Maskell \

Other contributions to the Alga-flora of Australia have since appeared by

Raciborski \ 3Ioebius
5

, Schmidle
,:

, and Borge 7
; and three papers have

recently been published in the 'Victorian Naturalist' by Mr. Hardy \

enumerating a variety of Algre from parts of Southern Victoria. In the

latter papers, at Mr. Hardy's request, J described the new forms, and

descriptions of some of them have also appeared in the 'Journal of Botanyr 5 9

1 O. Nordstedt, "Fresh-water Alga* collected by Dr. S. Berggren in Xew Zealand and

Australia/' Kongl. Sv. Vet.-Akad. Ilnndl. xxii. no. 8 (1888).

2 W. J. Spencer, a Notes on Fresh-water Algae." Trans, and I 'roc. X. Zeal, [nstit. xv.

(1883).
3 W, M. Maskell, "On the New Zealand Desmidieae." Trans, and Proc. N. Zeal. Instit.

xv. (1883); also xviii. (1885). To these must be added MaskelTs Inter paper, " Further

Notes on the Desmidieae of New Zealand," /. c. xxi. (1889).
1 M. Raciborski, " Desmidvja zebrane przez Dr. E. Ciastonia etc.'' Rozpraw Wydz.

matem.-przyr. Akad. Umiej. Krakow, xxii, (1892).

M, Moebius, " Australische Siisswasseralgen." Flora, Heft 3 (1892).
|: \V, Schmidle, " Siisswasseralgen ans Australien." Flora, Bd. 82, Heft 3 (189(>).

7 O. Borge, u Australische Siisswasserchlorophyceen.*' Uih. till K. Sv. Vet.-Akad. Ilandl.

xxii. no. 9 (189(5). Most of this work and some of the preceding works have been partly

republished in F. M. Bailey's i Contributions to the Queensland Flora,' xi. (189/3), xv.

(1898); unfortunately the defective figures of Cooke and of Wolle have been largely copied

in these publications.

H A. D. Hardy, "The Fresh-water Algae of Victoria," Victorian Naturalist, xxi. (19£t)

;

£n.

xxii. (1905); xxiii. (]<J0fl).

a G, S. Wesi, "Desmids from Victoria." Joutn. I!ot., Sept, MK>o,
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The latest contribution to our knowledge o£ Australian Algre is a paper

by Playfair on Desmiils from Now South Wales *. This paper is unfortu-

nately too reminiscent of AW B. Turner's "Fresh-water Algre of East

India "
f. It affords a marked contrast to the careful work of Nordstedt,

exhibiting a want of experience of the family dealt with {. Especially is

this the case in the suggestions for grouping well-marked types under one

species and in the founding of other species on the most trivial characters.

There is likewise an inexactitude in the figures which is but too common
among the students of this group of Aljm\ Judging by his continual

references to "immature forms," Sir. Playfair seems to have rather curious

ideas on the growth of Desmids. He appears to imagine that a Desmid may
change its form, or develop spines or warts, at any time during its existence,

losing sight of the fact that, unless dealing with monstrosities, at least one

/ ( VIl-<li vision, exeopt under abnormal

circumstances, does not take place until the two halves of a Desmid are

equally developed, the newer half having arrived at maturity. Consequently,

in ami Desmid in which (he tiro semicelh are e.mctl// alike, growth hat ceased,

and that individual is mature {. Further alteration of form, excluding the

possibility of changes caused by the attacks of parasites, does not take

place after the completion of the development of the new half, and spines

once formed cannot become bifid or trifid, or in some other way change their

to imagine. Neither do monstrosities appear
to be particularly common in Australia. I have examined large numbers of

M r s

\

Australian Desmid s, and cell-division amongst this family appears to take

place in Australia much as it does elsewhere, the new semieells arriving at

maturity with but slight variation from the old ones.

The works which have just been cited, together with the present inves-

tigation, although dealing with very limited and somewhat remote parts of

the Australian continent, yet enable one to form a general idea of the Ah>a-
flora of Eastern Australia. They are also sufficient to show that among the
more cosmopolitan forms there are a number of types peculiar to Australia

and New Zealand. These are specially considered in a succeeding chapter.

* G. J. Playfair, "Some new and little-known Desmids found in Now South Wales/ 1tS~ * (<. J. Playfair, " Some new and 1

^ Proc. Linn. Soc. N. S. Wales, xxxii. rupart 1 (1007), pp. 100-200, t. 2-5.

t W, B. Turner in Kongl. Sv. Vet.-Akad. Iiandl. xvv. no. .1 (1893).

t Mr. Playfair describes under the name of " Closterium Cancer, sp. n." either a species
of the Protococcaceous genus Reinschiclla or a restmg-cyst of one of the Peridiniales ; his
description and figure are insufficient to determine the point. Under the name of " Closterium
namculoideum, sp. n." he appears to have described one of the common attenuated Dhtoms
of the genus Nitzschia, presumably Mtzsehia acicularis. lie also states that another species
of Closterium («* C. calamus, sp, n.") possesses parietal chloroplasts, whereas his figure clearly
shows the usual axile ridged chloroplasts of Closterium with a central row of pyrenoids.

§ The only exceptions to this are those few species of Closterium and Penium which
develop a "girdle-band." This is a cylindrical piece of cell-wall intercalated between the
new and the old half-cells, and resultw from a growth to maturity subsequent to the
completion of cell-division.
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The present chapter deals only with those species observed in Air. Hardy's

collections which are deemed worthy of special mention, cither because they

have not previously been described, or because the Australian specimens have

furnished new facts concerning them.

It is difficult to sav which of the following 68 species should be regarded

as the most interesting, but one could with justice include in such a selection

Llothria: idiospora, Hadiofihnn cmijniidkum, Ucbarya Jfardyt, Mimuterias

flardyi, Staurastrum vktorieme, La<jerheimia splendent, lihizosolenia morsa,

Gyrositjnta elongatum, and I'eridiuium Volzii var. australe.

Class CHLOROPHYCE^

Order OEDOGONIALES.

Family OEDOGONIACE^.

J.1

Genus OEDOGOXIUM, Link.

1. Oedogomum suecicum, Wittr. hi Botan. Xotiaer (1872) p. 5 ; Him, in

[da Soc. Scient. Fmiiiea; xxvii. (1900) p. 82, t. 2. fig. 15.

Forma AUSTRALis. (Text-fig. o, E.)

Forma cellulis vegetativis paullo crassioribus ; echinis robustioribus et

sparsioribus.

Crass, cell, veget 14-lb'
fj, ; altit. 4-5-plo major

;

„ oogon 40-41 fi ; „ 40-41 fi ;

,, oospor. (sine echin.) ol-«3v> fi ; u .31—oo fi-

Long. echin. 'l'h-'.\ a.

llab. Van Yean Reservoir, at the weedy margin (Nov. 1905).

2. Oe oogonium oblongim, Whir, in Botan. Nother (1872) p. 2 ; Hirn,

1. c. p. 185, t 2!). lig. 181.

Crass, cell, veget G'5-7'5 fi ; altit. 4-s-pio major
;4-8-nl

?* oos

„ 46-60 /*

;

.pur 19-22 p; „ 34-36/*.
„ oogon 20-24 ft;

Hah. Van Yean Reservoir, among the weeds (in fruiting conditiion Nov.

and Dec. 1905).

3. OedogoNIVM moxilk, Berk. S; Hare, in HooL.f. Flora Tasmania, ii.

(1860) p. 342, t. 196. fig. B ; Hirn, I c. p. 229, t. 38 et 39. tig. 235.

Forma viCTOMENSE. (Text-fig. 6, A & B.)

Forma paullo major ; nannandribus elongatis et angustioribus, in cellulis

isiift'ultioriis sedentibus.
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Crass, cell, veget 12-44 /x ; altit. 5-7-plo major
;

V

>?

5?

1?

V suttult. ... 27-2X fi; j?

oojion 4.^-4 ~ ,i .

oospor 40-42 \x
;

stip. naiimindr. . 6'5- 8 /x
; ??

2i—3-plo major
;

42-52 fi ;

40-42 /x
;

:5«-44 /x.

//«//. Van Yean Reservoir, among the weeds (in fruit in u; condition
Dec. 11)05).

jii

Fisr. ti.

A aiul ]J. Oedogoninm monile, Berk, & Hurv., forma victorieme, XoOO;
CO. victorivji.se, G, S, West, X470: I). 0. pimaum, Wittr., x5i>0;
E. O. suecicum, Wittr., forma austmle, oOO. ao, uogonia ; />, uanuan-
drium; aw, autheridium ; #«</, androsporangiuin.
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The oojjonia of tl10 xAustralian form were solitary or biuate, ami not

infrequently a single oogonium terminated the filament. Not only is typical

O. monile known from Victoria, but three distinct forms of it arc known to

occur in Australia. The present form is distinguished from them all by the

narrower and more elongated dwarf-males. It should be compared with

forms of 0. Boriaianum, (Le CI.) A\ ittr.

4. Oedogonium victories si:, 6r. S. Wed in Victorian Naturalist, xxiii.

(nun;)' p. 22.

O. dioicum, nannandrium, gynandrosporum ; oogoniis singulis, ellipsoideo-

lobosis vol ellipsoideo-doliiformibus, poro superiore apertis ; oosporis exacte

globosis, oogonia non complentibus, episporio glabro ; androsporangiis 5-6-

cellularibus ; nannandria in cellulis suffultis situ, stipite curvato, antheridiis

iuternis bicellularibus ; cellulis suffultis levissime dilatatis. (Text-fig. (5, < ?.)

Crass, cell, veget 25-29 fi ; altit. 2-3-plo major
;

v

??

•}">

^

49/*;

39/a;

androsporang.... 25-2G /t

;

cell, antherid.... 7*5 /t

;

oogon.

oospor

•>•>

?>

r

.>>

5 7 ju,
;

39 fi ;

4*2-8 fi ;

4-8 /A.

7A«A. Tn a shallow pool in the Yan Yean drainage area (Oct. 1905).

This species is perhaps nearest to 0. crassiusculum, Wittr., but differs in

its solitary oogonia and exactly globose oospores, the latter by no means

lillino- up the former. The nannandria are also much more curved and the

antheridia two-celled. From 0. maerandrium, AVittr., it is distinguished

by the greater thickness of its vegetative cells, by the solitary oogonia with

a superior pore, and by the relatively smaller size of the oospore. It is also

gynandrosporous, whereas 0. maerandrium is not. 0. vidoriense should

also be compared with 0. cataradum, Wolle.

Order CILETOPHORALES.

Family ULOTRICKACEJE.

Genus UL0THB1X, K'tilz.

;>. Ulotiiiux i diospoua, sp. n. (PI. 2. figs. 12-14.)

/'. in ciespiiibus parvis inter alias algas aquaticas reperfa ; fills vegetativis

subtiexuosis, cellulis diametro 5-25-plo longioribus ; chromatophora parva

1
I irietali leviter lobata, cum pyrenoide singulo conspicuo ; sporis solitariis

vel seriatim dispositis, ellipsoideis, doliformibus, vel elongatis et subcylin-

dricis, diametro cell, veget. majoribus, menibrana erassa, grosse et irregu-

lariter scrobiculata.
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Crass, cell, veget, 8-10 fi; long, spor. 18-JJO fi ; IaL spor. 10-13 /^.

//(«/>. Van Yean liescrvoir ; snaringlv anion*; Moutieulia nctoriensis and

several species of Oedogonhnnwt (lie weedy margins (Nov. 1905). Also more

abundantly, mixed with Tribonema bombycina, in small, shallow pools in

Honeysuckle Flat (Sept. 11)07).

This species of Ulothrix is at once characterized by the peculiar nature of

its spores. They arise, either singly or in chains of upwards of 20, From the

ordinary vegetative cells. During the formation of a spore the vegetative

cell increases to about twice its volume and becomes ellipsoid or doliform.

The cell-wall increases much in thickness and possesses in the ripe spore

numerous coarse scrobienlations. It is the scrobiculated character of the

wall of these spores which distinguishes U. idiospora from all other described

species of UlothrLv. The spores are resting-spores (hypnospores) and come
under the heading of " akinetes," as they arise by the further growth of the

original mother-cell, and not by the formation of an entirely new cell-wall

within that of the mother-cell.

In the thickness of its vegetative filaments U. idiospora is very similar to

U. tenerrima, Kiitz. {vide liazen in Bull. Ton*. J3ot. Club, xi. (11)02) p. 15.1,

t. 21. figs. 3—1), but the cells are generally proportionately longer. The
akinetes of U. tenerrima, and indeed of all the allied species, are shorter and

more angular than those of U. idiospora, with thinner, perfectly smooth

walls.

Spores were rarely observed in the filaments from the weedy margins of

the reservoir, but from the shallow pools in Honeysuckle Flat most of the

filaments were in a state of spore-formation, Mr. Hardy writes that the

water of these pools was warmed by the sun almost to a tepid condition, as

they were only about four feet across and but a few inches deep, having been

left by the receding of the water of the reservoir. Spore-formation seems

thus to have been produced by the increase in temperature of the water and

the incipient drying-up of the pools. The spores would remain in the mud
on the pools becoming quite dry, germination taking place on the re-flooding

of these hollows, which takes place when the water of the reservoir is very

high.

Genus KADIOFILUM, Schmidle.

C. Ramofilitm OLWirxcTivuM, Schmidle, in Flora, Bd. 78 (1894), p. 47,

1. 7. figs. 4-5
; Chodat, " Algues VeHes de la Suisse.''

1

Beitr. Krypiagamenfi.

Sehweiz, 1902, p. 271.—II. apieulatum, W. § G. S. West, in Joan,. Bot.

xxxiii. (1895) p. 52 ; Bohlin, in Bih. till K. So. Vet.-Akad. JJandl, xxiii.

(1897) p. 10, t. 1. figs. 0-8.

Lat. cell. 4-5-6 ft ; long-, cell. 5-8 fi. (PL 6. figs. 1-3.)
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Hah. Among weeds, Honeysuckle Flat, and in small pools, Ottelia Creek
(Sept. 3, 1907)

III

Germany, the United States, and Paraguay. The Australian forms agree
witu those described as Radwjdum apiculatum in the presence of a slight

apiculus at each side of the cell, but the cells themselves are proportionated
longer. R. apiculatum must now be regarded as identical with R. conjunc-

tivum, since Schmidle has re-examined his specimens of the latter and
found that he omitted some of the most salient characters from his original

description—characters upon which the species R. apiculatum was founded
(vide Schmidle, in Botan. Zeitschr. (1900) no 12).

The wall of each individual cell is composed of two halves, and cell-

division appears to take place much as it does in some of the simpler types of

Desmids, such as Penium, by the interpolation of two new half-cells between
the old ones. The line of junction of the old and new halves of the wall is

distinctly visible in most specimens, and is particularly obvious at the
marginal apiculations, the latter owing their prominence to the projecting
suture at this region. Each fully-grown half is helmet-shaped, but in its

earliest stages the young half is much flattened. The chloroplasts are parietal

and cup-shaped, occupying about two-thirds of the interior of the cell-wall.

They are disposed very largely back to back in pairs of adjacent cells. The
connections between the cells are not mucilaginous, but are caused by polar
thickenings of the cell-wall. In the apical cell of a filament the terminal,

free half of the cell is hemispherical.

1 (PL 6
the basal cell of the branch being attached by a forked polar connection to

two cells of the main filament. This branch most likely arose as a result o£

rapid cell- division, the middle cell of three sliding out laterally and deve-
loping a connection with each of the other two.

Mobius has described (in Abhandl. d. Senckenb. naturf. Ges. xviii. (1894)
p. 320, t. 1. figs. 22-25) from Queensland an Alga which he placed as a
variety of Jlormospora transversalis, Breb. ; but it appears probable from his

description of the cell-division, that the plants he observed should be relegated

to the genus Radiofilum. In the two known species of the latter genus
R. conjunctivum (including R. apiculatum) and R. jiavescens—no longitudinal

division of the cells has been observed such as Mobius describes as occurring

in his Queensland plants. Mobius considers that the genus Hormospora
should have a place in the Tetrasporacese in proximity to Palmodactylon

; but,

so far as I can judge from a wide knowledge of all these genera, there is no
doubt whatever that both //

members of the Ulotrichacese.

,jil

LINN. JOURN. BOTANY, VOL, XXXIX. E
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Order CONJUGATE.

Family ZYGNEMACE.E

Genus MOUGEOTIA, Ag.

7. MOUGEOTIA SUBCRAB8A, sp. n. (PI. 2. figs. 4-5.)

M. crassa, cellulis vegetativis diametro fi-G^-plo longioribus, chromato-

phora magna et crassa cum pyrenoidibus subirregulariter dispositis numerosis

(15-24); sporis ubi conjugatione scalariformi producfcis, globosis et sub-

parts, diametro cellularum veget. asqualibus ;
membrana spora3 glabra et

indistincte lamellosa ; cellulis conjugationibus fere rectis vel levissime

eurvatis.

Crass- cell. veg. 41-5-43 u, ; diam. spor, 40-41 p.

Hal 2 the weeds (Oct

The best conjugated specimens of this species were observed in November.

It is remarkable for the relatively small size of the spores as compared with

the diameter of the vegetative cells, a character which distinguishes it from

M. scalaris, Hass., and M. crassa, Wolle. It is also distinguished from the

former by the much greater thickness of its vegetative cells and by the larger

chloroplasts with more numerous pyrenoids ; and from the latter by its

slightly longer and thinner vegetative cells.

The spore-wall is thicker next the sterile cells than at its exposed parts, as

in these regions the partition-walls which cut off the fertile cell (spore) from

the two sterile cells are fused with the more newly-formed wall of the spore.

It was this manifest partition of the conjugated structure into fertile and

sterile cells, before the formation of any actual spore-icalls, which induced

Wittrock to regard this part of the life-history of Mougeotia as a rudimentary

sporophyte.

8. Mougeotia eecurva, (Hass.) Be Tmi.—Mesocarpus recurvus, Hass.

Brit. Freshio. Alg. 1845, t. 43. fig. 2.

Crass, cell, veget. 12-14 p ; diam. spor. 25-28 fi.

)

I am in considerable doubt about this determination. Only a few speci-

mens were observed, and they differed in the proportionately longer vegetative

cells and in the straightness of the conjugating cells. The plants observed

were probably abnormal states, as some of the filaments had produced both

globular and cylindrical aplanospores, the former (diam. 24 p) at the outer

angles of geniculate cells (vide Wittrock, in Bih. till Sv. Vet.-Akad. Handl.

i. (1872) t. 2. figs. 7, 8), and the latter (long. 34 /* ;
lat. 14 fx) in the middle

of straight cells.
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0. MOUGEOTIA VICTORIENSIS, sp. 11. (PI. 2. fig. 1.)

.1/. subparva, celhilis vegetativis iliametro 9^-14-plo longioribus, chroma-
tophora elongata cum pyrenoidibus 2-7 mque 5-6) in serie singula
subirregulariter ordinatis

; cellulis conjugatis elegante genuflexis
;

iilobosi y • intra cellulas steriles parte inclusis, meml >rana glabra
;

sporis

circa
sporara unamquemque et partes propinquas cellulae sterilium cum tegumento
mucoso amplo spha?rico.

12 fi ; diam. spor. 21-24 fi ; diam. integ. mucos.Crass, cell, veget. 11*5

€0-63 fi.

1905)
M. victoriensis is undoubtedly nearest to M. parvula, Hass., but is distin-

guished by its slightly thicker vegetative cells, which are also somewhat more
elongate, and by the large gelatinous envelope surrounding the spores. One
•other species of this genus is known with a wide gelatinous coat enveloping
the spores, namely, M. gelatinosa, vVittr. (in Wittr. & Nordst. Alg. Exsic.

(1889) no. 957, fasc. 21, pp. 26, 27 cum fig.). This species, which I have
examined from both England and Scotland, differs much from the Australian
plant in the thickness of its vegetative cells and in the form of its spores.
Moreover, the mucous coat of the spore is usually interpolated between the
spore-wall and the adjacent parts of the conjugating-tube, whereas in
M. victoriensis the mucous coat envelops not only the spore but also the
adjacent parts of the gametangia (the sterile cells of Wittrock). The con-
jugating-tube of M. victoriensis is relatively much wider than that of
M. parvula or M. gelatinosa, and the spores are partially immersed in the
gametangia.

The gelatinous coat surrounding the spore of M. victoriensis is almost three
times the diameter of the spore itself, and is commonly encrusted with
minute particles of mineral and organic detritus.

Genus DEBAEYA, Witir.

10. Debarya Hardyi, sp. n. (PI. 2 )

I) inter alias Conjugates intermixta ; cellulis vegetativis 9-16-plo lon-
gioribus, pyrenoidibus 2-4 in seriem unicam dispositis in chromatophoro
uroquoque

; zygospores ubi conjugatione scalariformi productis, quadratis,
lateribus roctis vel levissime concavis interdum incrassatis, angulis incrassatis
et cornutis, cornubus cylindricis et solidis e semigamitangiis reliquis formatis

;

inmibrana cornu delicatissime lamellosa. .

Crass, cell, veget. C'4-7'5 fi ; diam. zygosp. (sine corn.) 22\5-27 /*.

IJab. Found sparingly amonst Zygnema spontaneum, Gonatozyyoti mono-

»' O •*• W9MM

This is the narrowest described species of the If

(Jan. 1906)
_^ ^^^v^ Vi tuv/ ^wuuo X/Ct/ti/ Vttj clllU 111

or.tward appearance presents marly resemblances to Mougeotia gracillima.

e 2
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The conjugating-tube is formed in the normal way and becomes very wide.

During e fusion or! the gametes the gametangia undergo a marked change.

The terminal transverse walls increase greatly in thickness by the deposition

of layer after layer of cellulose, and a slight thickening of the side walls

also occurs. As this thickening goes on the cavity of the gametangium is

oradually reduced and a hemispherical, or sometimes a bluntly conical mound

of cellulose projects into the emptying gametangium. The metamorphosis

of the gametangium, which might almost be described as a " solidification,"

keeps pace with the receding of the gametes, and when the latter have

completely coalesced in the wide conjugating-tube, the proximal ends of the

four solid processes project as four rounded buttons into the cavity of the

zygospore. The mature zygospore possesses four cylindrical truncate horns,

each of which has arisen without external change of form from one half of

a gametangium, the latter having become solid by the deposition of an internal

thickening of cellulose.

I have pointed out on previous occasions the carious change which is

undergone by the gametangia of species of 1)

J)

D. Hardyi. In J). af\ ©

considerable, and laid down evenly except for the terminal pits, but the

cametangia do not become solid.&"•"- r>

The gradual acquirement of solidity by the erstwhile thin-walled gamet-

ic, llardm is well shown in figs. 7-0, PL 2

Genus ZYGXEMA, Ag

11. Zygnema spontaneim, Nordst. AUj. wj. dulc, et Char. Sandvic. 1878,.
_ ^

W
leutta, vi. (1907) p. 184.—Z. Heydrichi, Sckmidle,,

Floral lxxxiv. (1897) p. 109, t. 5. figs. 5-7, 10, 11.

Crass, coll. veget. 15*5-17 fi ; diam. zygosp. 29-34 ft ;
diam. aplanospor.

20/i. (PL 2. figs. 2-H.)

Hah. Yan Yean Reservoir, at the weedy margins (Nov. and Dec. 1905 ;

Jan. 1900).

In size and proportions, and also in the aplanospores, the Australian

examples agreed almost exactly with those described by Nordstedt from the

Sandwich h., but the zygospores exhibited a considerable degree of variation

in form and position. The zygospores previously observed from AY. Africa

and from Burma were entirely contained in the female gametangium, which

was slightly swollen to accommodate the spore. In the Australian specimens

the zygospores were of relatively greater diameter, and that part of the

* W. & G. S. West in Journ. Bot., March 1903, p. 8 ; G. S. West, Treatise Brit. Freshw.

Alg. 1904, p. 127 ; in Journ. Linn. Soc, Bot. xxxviii. (1907) p. 104.
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female gametangium in which the spore was lodged was of necessity much

inflated, although the inflation was restricted to the exact place of lodgment.

The conjugating-tubes were generally very wide and the zygospore projected

into them, in some cases almost into the male gametangium. A few sped-
-

mens were observed in which the zygospore was situated in the conjugating-

tube midway between the two gametangia, and these examples afford further

evidence of the identity of Z>j<jnema 7fe>/dricJii, Schmidle, with Z. spontaneum.

Schmidle's specimens were from near Sydney, and the conjugation was

lateral, the zygospores being formed in the conjugating-tube. The Victorian

specimens exhibited no lateral conjugation, but aplanospores were formed in

filaments which in other parts were conjugating in a scalariform manner.

Family DESMIDIACEJE

Genus PEXIUM, Breb.

12. Peniitm zuargaritaceum, (EhrenJ>.) BrS. in Rolfs, Brit. Desm. (1848)

p. 149, t. 25. figs. 1 a-c ; W.
fy G. S. West, Brit. Desm. i. (1904) p. 83, t. 8.

figs. 32-35.

Var. irregulare, W. 8f G. S. West, in Trans. Bot. Soc. Edin. xxiii. (1905)

p. 14, t. 1. fig. 23.

Long. 142 fi ; lat. max. 30 /x ; lat. apic. circ. 20 li.

/lab. Wallaby Creek Weir, at the outlet (July 1907).

Genus PLEUROT.EXIUM, Nag.
i

13. Pleurot.enium mamillatum, G. S. West, in Victorian Naturalist,

xxii. (1905) p. 70 ; in Journ. Bot. xliii. (1905) p. 252.

I\ submediocre, modice elongatum, cellulis diametro 14-17-plo longiori-

bus ; semicelluhe subcylindricse, leviter et gradatim attenuate e medio apicem

versus, inflatione subprominenti ad basin et marginibus 10-11-undulatis,

undulis gradatim minoribus apicem versus; apicibus convexo-truncatis,

verrucis magnis conico-mamillatis (subunguiculatis) subdivergentibus 6-7

(visis 4) instructis ; membrana subsparse punctata.

Long. 372-495 ll ; lat. has. semicell. 28-32 ll ; lat. med. semicell. 27-31 fx ;

lat. apic. semicell. sine verruc. 17-29 ll, cum verruc. 21-25 ll. (PI. 3.

figs. 1-2.)

)

(J

This species is readily distinguished by the large size and elongated

character of the apical warts. The latter are mamillate in appearance, and

possess a slight outward and upward curvature, which in some individuals is

intensified until the warts become almost unguiculate. The total number of
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apical warts on any individual semicell may bo six or seven. The margins of

the semicells are undulate from base to apex, the undulations, which are 10

or 11 in number, becoming gradually less distinct towards the apex. The
lower halt' of each semicell is approximately cylindrical, but the upper half is

distinctly attenuated. Specimens of 1\ mamUlatum are frequently found

attached by their apices in pairs, separation of the cells not following imme-
diately after division.

14. Pletrot^enium OvATUM, Nordst. in Ofvers, of K. VeL-Akad. Fork.

no. 3 (1877), p. 18.—Docidium ovatum, Nordst., 1870.

Var. tumidum, Mashdl, in Trans. X. Zeal. Instil, xxi, (1889) p. 29, t. 6.

fig. 54.—? Docidium rotundatum. W.B. Turner, in K. Sc. Vet.-Akad. HandL

) »->

Forma marginibus latcralibus superioribus semicellularum levitcr concavis

(= Docidium pyriforme, W. B. Turner, /. c. t. 7. fig. 3) ; tuberculis apicalibus

magnitudinis variabilis 6-9 ; membrana lateruin inferiorum incrassata.

Long. 241-202 /u ; lat. max. 94-100 fi ; lat. apic. 35-40 /*.

flab. Yan Yean Reservoir, at the weedy margins (Nov. and Dec. 1905)

.

The form seen differs from that described by Maskell from New Zealand

in the retuseness o£ the upper parts of the lateral margins of the semicells.

Almost exactly the same form was observed from Cheltenham, Victoria :

long. 240-255 fi ; lat. max. 89-98 fi ; lat. apic. 29-5-32-5 /*. From the latter

locality one zygospore was found (consult Hardy in Victorian Naturalist, xxiii.

(1900) p. 21). It was subglobose, externally smooth, and the wall consisted

of three distinct coats, each of which was lamcllose. The middle and inner

coats had shrunk away from the outer one, especially at one side, and the

middle coat was papillate, the papilla) being sparsely scattered, blunt, and
2-2 :

7/t in length. Diam. zygosp. 96-108 ft. (PI. 6. fig. 9.) For a zygo-

spore to possess a papillate middle coat is a most unusual occurrence.

•^

Genus TRIPLOCERAS, Bail.

15. Triploceras gracile, Bail, in Smithson. Contrih. ii. (1851) p. 38, 1. 1.

fig. 10 [figure poor] ; Wittr. in Kor. Act. reg. Soc. Sci. Upsala, vii. (1809)

p. 21, t. 1. fig. 10 [figures not good].—T. gracile, forma, W. <y G. S. West,

in Trans. Linn. Soc. ser. 2, Bot. v. (1890) p. 23(5, t. 13. figs. 9-13. [Etiam
inchis. T. gracile forma elongata, T. gracile/. gracillima, T. gracile/. quadri-

loba, et T. gracile subsp. bilobatum, IT. B. Turner, in K. Sc. Vet.-Akad.

HandL xxv. no. 5 (1893), pp. 25, 20, t. 2. figs. 1-4.]

Turner's statement (/. c. p. 20) that " Triploceras gracile is perhaps the

most polymorphic species known " is singularly near the mark, but whatever

virtue the statement possessed he at once destroyed by naming four forms of

this most variable species on characters which are not only trivial, but which
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appear to be founded mostly on inaccuracies of observation and drawing.

Trwlijnoceras gratdie certainly exhibits the widest range of variation of any

known Desmid, and contusion lias always existed as to which form, if any,

should be regarded as the type-form.

The form described and figured as " T. gracile, forma " in the Trans. Linn.

See. ser. 2, Bot. v. (1896) p. 23G, 1. 13. figs. 9-13, is the generally-distributed

Maine Bailey's original

specimens were also collected in the eastern parts of the United States, and

it is therefore highly probable that they were in no way different from this

form. In fact, a close scrutiny of Bailey's figure, although a wretched

drawing, confirms this opinion. Moreover, precisely the same form occurs

Q Taking all these facts

into consideration, there is every reason for regarding this form as the

type-form of the species
* The characters of importance of this form, which

I shall henceforth consider as the type-form, are the whorls of acuminate

verruca? and the peculiar apical lobulation. The apex of each semicell is

slightly flattened and is furnished with two divergent processes, somewhat

obliquely disposed and bispinate (rarel) ate) at their extremities.

Alternating with these processes are two shorter apical lobes each of which

terminates in an upwardly-curved spine. These more rounded lobes some-

times possess a subsidiary papilla (or even a spine) below the terminal one,

and the relative proportions of the two spinatc processes vary much. These

variations, which are shown in the accompanying figures (text-fig. 7, A & B),

in no way affect the distinctiveness of the apical characters. The number of

Fig. 7.

Apices of two semicells of the type-form of Ttiploceras gracile, Bail.

In B the obliquely disposed processes are shorter and broader than m A.

a, front view ; b, apex seen from the vertical view ;
c, side view. All X 500.

(9-16), and the

these warts often graduate into shortly spinate apices.
whorls of acuminate

acuminate apices of

These are the limits of variation I have noticed in the type-form. Most of

Dr. 0. Borge has also regarded this form as the type. Of. Borge, in Bih. till K. Sv.

Vet.-Akad. Ilandl. xxii. no. 9 (1896), p. 28, t. 4. fig. 57.
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the misconceptions in the past have resulted from the failure to realise the

differences which the apex presents when viewed from various positions.

The second well-established form of Triploceras gracile is var. Lidentatum,

Nordst., in which the warts of the rings are bidentate. This well-known
variety is frequent in Brazil, and has been found in India and New Zealand.

The three following varieties are less well known ; they all occurred in the

Van Yean area of Victoria :

Var. aculeatum, Nordst. [T. gracile, subsp. aculcatum, Nordst. in Kongl.

Sv. Vet.-Akad. HandL xxii. no. 8 (1888), p. 64, t. 7. figs. 13, 14.]

Forma aculeis verticillorum plus elongatis et patentibus ; verticillis 8- (J in

semicellula unaquaque.

Long. 238-200 /x ; lat. bas. semicell. (sine acul.) 22 /a, cum acul. 36-38 fi ;

lat. apic. c. spin. 28-31 fi. (PI. 3. tigs. 6-7.)

Ilab. Yan Yean Reservoir, at the weedy margins (Mar. 1905) ; also in

pools in Ottelia Creek (Sopt. 1907).

The verticillate warts of the semicells were aculeate, but the aculei were
more spreading than in Nordstedt's New Zealand specimens. Playfair has
described a forma australica of this variety from New South Wales, but the
Victorian forms all possessed more spreading spines.

Var. robustum, var. n. (PI. 3. figs. 4-5.)

Var. major, elongatum et robnstior, verticillis 16-18 in semicellula una-
quaque, verrucis verticillorum mamillatis et spinatis

; processibus duobus ad
apicem semicellularum elongatis et robustis, 2-4-aculeatis.

Long. 560-584 p; lat. bas. semicell. c. spin. 43-45 ft; lat. max. apic. c.

spin. 60 fi.

Hab. Yan Yean Reservoir, at the weedy margins (Jan. 1906) ; also in
pools in Ottelia Creek and in Honeysuckle Flat (Sept. 1907).

This large and handsome variety stands near to that described from New
Zealand by Nordstedt as "var. Udentatum f. intermedia" (cf. Nordst. I.e.

p. 64, t. 7. fig. 17).

Var. denticulatum, nob. [= ?T. denticulatum, Playfair, in Proc. Linn.
Sor. New South Wales, xxxii. part, i. (1907) p. 164, t. 2. fig. 11.]

Var. verrucis verticillorum plerumque bispinatis (in parte apicali non-
minquam unispinatis), apice semicellulse ut in var. aodeato verisimiliter.

Long. 388-464 /a
; lat. bas. semicell. c. spin. 21-5-26 p ; lat. apic. semicell.

c. spin. 19-27 (i. (PL 3. figs. 8-10.)

Ilab. Yan Yean Reservoir
j (M.

It does not seem possible to separate the form observed from Victoria
from Playfair's T. denticulatum, as the double rings of spines are charac-
teristic of each form. In the Victorian specimens, however, some of the
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upper rings (from 2-9) possess only a single series of spines us in the m-

typical forms of Triploceras gracile. Such a form as that figured on PL

fig. 8 is clearly but a variety of T. gracile, notwithstanding the absolute

agreement of the basal half of the semicell with T. denticulatum.

Although the three Australian forms from the Yan Yean area differ very

considerably in the character of the verticillate warts, the apices all conform

to one pattern, which on careful comparison is not so very different from that

found in the type-form. No specimen was observed with three apical

processes such as are figured by Playfair for T. denticulatum.

Genus EUASTEUM, Ehrenb.

16. Euastrtjm Turneri, West, in Journ. Linn. Soc, Bot. xxix. (1892)

p. 141, t, 20. fig. 18. ("Eu. sp. ad E. denticulatum accedens," Nordst.

1888.)

Forma minor.

Forma minor, granulis paucioribus.

Long. 21 fi ; lat. 15'5/x. ; lat. isthm. 5 /*.

JIah. Yan Yean Reservoir, at the weedy margins (common from Nov.

1905 to Jan. 1906).

Geuus MICEASTERIAS, Ag.

17. Micrasterias Hardyi, G. S. West, in Victorian Naturalist, xxii.

(1905) p. 71, fig. 1 ; Journ. Bot. xliii. (1905) p. 253.

M. submagna, paullo longior quam lata, profundissime constricta, sinu

vnlde aperto acutangulo ad extremum angustissimo semicellulse trilobse ;

lo jo polari magno et leviter exerto, parte inferiore angusta cum marginibus

subparallelis et cum serie denticulorum circ. 7 intra marginem lateralem

unumquemque, apicibus cum verrucis emarginatis binis et processibus minutis

brevibus emarginatis duobus asymmetrice dispositis, angulis superioribus in

processus longos denticulatos gradatim attenuates sursum divergentes pro-

ductis ; lobis lateralibus profundissime bilobulatis, lobulis magnis elongatis

denticulatis divergentibus et gradatim attenuatis ; apicibus lobulorum et pro-

tfessuum lobi polaris 4-dentatis ; cum serie denticulorum intra lobulos laterales

et processus lobi polaris ; a vertice visse anguste fusiformes, in parte mediana

subrhomboidese, apices versus gradatim attenuate in processus denticulatos

quadridentatos products}, marginibus lateralibus denticulatis.

Lon<r. 198-235 fi; lat. lGl-219/x; lat. isthm. 10-18 /x; crass. 28/*.

(PI. 5. figs. 1-2.)

JIah. Yan Yean Reservoir, abundant in the plankton for the greater part

of the vear.
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This handsome species belongs to that section of the genus including

Micrasterias americana and M. mahahuleshii'arensis, in which the polar lobe is

furnished with accessory processes. It is at once distinguished from these

species by the great length and divergence of the lateral lobules and the

processes of the polar lobe. Accompanying this is a great reduction of the

two accessory asymmetrical processes of the polar lobe, which are very

minute, with smooth margins and bidenticulate apices.

M. Hardyi is one of the most conspicuous constituents of the plankton of

the Yan Yean Reservoir, and for thirteen months it was never absent from
the tow-nettings. It exhibits little variation, and only one abnormal spe-

cimen was observed among many thousands. In this individual the lateral

lobes of one semicell were undivided, resembling the lateral lobes of M. tropica

but much more attenuated. Large numbers of specimens were observed in

various stages of cell-division, and in the young semicells the lateral lobes

are always entire and bluntly rounded. The four teeth at the attenuated

apices of the lobes are not easily all observed, but they were present in every
specimen examined.

18. Micrasterias Thomasiana, Archer, in Journ. Micr. Soc. new ser. ii.

(1862) p. 239, t. 12. figs. 1-5
; W. $ G. S. West, Monogr. Brit. Desm. ii.

(1905) p. 110, t. 51. figs. 3-6.

Var. pitlcherrima, var. n. (PL 4. fig. 1.)

Semicellulro cum processu brevi bidentato extrorsum curvato intra basin

lobuli lateralis uniuscujusque ; dente magno infra incisionem lobi lateralis

superioris
; processibus lateralibus magnis duobus ad basin semicellularum

dente magno superiore instructis.

Long. 219 ix ; lat. 197 p ; lat. isthm. 30 /m ; crass, max. G5ya.

JIah. Toorourong Reservoir, in the plankton (July 1907).

This beautiful Desmid was not uncommon in the tow-nettings obtained by
boat from the Toorourong Reservoir, and was one of the only two Desmids
present in the collections. It differs in a conspicuous manner from all other

described forms of M. Thomasiana in the sixteen short, bidentate processes

disposed one within each lateral lobule. The teeth within the divisions of the
lateral lobes, 32 in the front view of a single cell, are present exactly as in

the type, but there is an additional tooth close to the base of each superior
lateral lobe, and there are some extra ones near the margin of each polar

lobe. The larger, outwardly curved, lateral processes at the base of each
semicell also possess an extra dorsal tooth of large size.

M. Thomasiana is known from the western parts of Europe, from the
United States, and forms of it from Ceylon, Singapore, and Java.
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Genus COSMAK1UM, Corda.

19. Cosjiarilm dorsitritncatum, (Nord&t.) nob.—C. Scenedesmus, T)elp.,

var. dorsitruncatum, Aordst. in K. Sv. Vet.-Akad. Handl. xxii. no. 8 (1888),

p. 59, t. 3. fig. 15.

C. parvum, circiter 14,-plo latius quam longum, profundissime constrictum,

sinu angustissimo-lineari cum extremo leviter ampliato ;
semicellula3 depresso-

subsemicirculares, angulis basalibus obtusis, apice leviter depresso ;
a vertice

visa» anguste elliptica?, polos versus leviter attenuatis ; a latere visse circu-

lares; membrana subtilissima punctato-granulata ;
pyrenoidibus conspicuis

hin is.

(ILong. 30-32 fi ; lat. 38-42 p. ; lat. isthm. 12-14 p ;
crass. 15-18 p.

Hah. Yan Yean Reservoir, at the weedy margins (Feb.-Apr., and also

This Desmid was described and figured from New Zealand as " C. Scene-

/3 by Nordstedt, who was in doubt, however, con-

cerning the nature o£ the chloroplasts. It has been recorded by Raciborski

(

(1892) )

plasts contain one pyrenoid. In this statement it would appear that Raciborski

is incorrect, The specimens from Victoria were in absolute agreement with

Nordstedt's published dimensions and with his figure, but in all cases every

semicell possessed a partially subdivided axile chloroplast containing two

co aspiaious pyrenoids.

The cell-wall is most minutely granulate, so that the margin is very

slightly rough. These granules are less evident in the centre of: the semicells

than near the margins.
Lund. (= C. Scene-

C. dorsitruncatum differs from C. depressum, (Nag.) Lund.

desmus, Delp.) in its narrow, closed sinus, in the semicircular-depressed form

of the semicells, in the minute granulation of the cell-wall, and in the presence

of two pyrenoids in the chloroplast. The poles of the vertical view are also

more attenuated.

(190

greater length, its less deep constriction, its thicker vertical view, and by the

dense but exceedingly fine granulation of the cell-wall.

of

Quite

if*

f)

(
Bull. Acad. Sci. Cracovie, Nov. 1902,

p. 592, t. 38. fig. 35). This is, however, merely one of the common tropical

fc rms 11) of typical (H

mentioned as occurring in Koh Chang in the Gulf of Siam in Botan. Tidsskiv
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xxiv. (1901) p. 87. The same form has been observed by LiitkcmUiler from
Ontral China.

20. Cosmarium moniliformis, {Turp.) Ralfs, Brit. Desm. 1848, p. 107,
1. 17. fig. 6.

t. 67. figs, (i, 7.

Sf G. S. West, Monogr. Brit. Desm. iii. (1908)

Long. 49-52 /* ;
Iat. 26-29 ft ; lat. isthm. 18/*. (PI. 5. fig. 15.)

Hah. Yan Yean Reservoir, in the plankton and at the weedy margins.
This variety was most abundant in the plankton in March 1907, but it

reached its greatest profusion among the weeds in July. Chains of four
individuals were not uncommon. The broad isthmus and the thickened poles
easily differentiate it from other forms of the species.

21. Cosmamum amine, Racib. in Rospraw. Wydz. matem.-przyr. Akad.
')

Var. excavatum, var. n. 5. fig. 7.)
Var. semicellulis ad medium apicis minute excavatis ; membrana glabra.
Long. 16-4 /*; lat. 11-8 /t ; lat. isthm. 8-5/*; crass. 9'3/*.
//aft. Yan Yean Reservoir, at the weedy margins (Mar. 1905).

22. Cosmamum tortum, Lagerh. 8f Nordst.in Whir., NonUt.. et Lagerh.
Atg. F.mc. no. I486 (1903), fasc. 35, pp. 16, 17 (cum fig.).

Forma tmgona, f. n. (PI. 5. figs. 3-4.)
Forma cellulis a vertice visis rotundo-trigonis, angulis levissime producto-

submamillatis
; membrana delicatissime punctulata.

Long. 21 24^ ; hit. 15-16/* ; lat. isthm. 10/*.
Hah. Yan Yean Reservoir, in the plankton (Feb.-Apr. 1905, very abun-

)

This small species, which might&~~ equally well be placed as Staurastmm
tortum, is a connecting-link between the genera Cosmarium and Staurastmm.
lhe twisting of the cells at the isthmus is a much commoner and more
marked feature of Staurastmm than of Cosmarium, and the discovery of this
trigonal form adds weight to the suggestion that the species would perhaps
be better transferred to the former mentis

23. Cosmarium tjibehomgense, Gutw. m Bull. Acad. Sci. Cracovie, Nov.
1902, p. 591, t. 38. fig. 34.

Forma minor, semicellulis plus regulariter elliptico-hexagonis
; chromato-

phons centralibus cum pyrenoide singulo et lobis compressis radiatis.
Long. 33 /* ; lat. 22-23/* ; lat. isthm. 5/*. (PI. 4. fig. 3.)
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Hub. Yan Yean Reservoir, at the weedy margin (June 1905).

This deeply constricted Cosmarium appears to be referable to C. tjibenon-

gerise, Gutw., but the specimens possessed more regular semicells than would

be inferred from GutwinskPs figure. It seems most closely allied to C. con-

traction, Kirchn., differing in the hexagonal form of the semicells and in its

lobed chloroplasts.

24. CoSMAFdlJM perfissum, sp. n. (PL 4. fig. 2.)

C. parvum, circiter 1j-plo latius quam longum, profundissime constrictum,

(
extrorsum © )

celluhe anguste oblongo-elliptica?, ventre leviter convexiore quam dorso, in

medio apicis cum undulis minutissimis binis ; a vertice visse anguste oblongo-

elliptica?, ad medium utrobique leviter inflatis ; a latere visas subcirculares

;

membrana subtiliter scrobiculato-punctata ;
pyrenoidibus singulis.

Long. 23-24 /a ; lat. 30-31 fi ; lat. isthm. 4;t ; crass. 13/a.

(Mar.-May 1905)

This species is a near relative of

)

(Nag.) Lund., but as it

possesses very constant characters which readily distinguish it and render it

easy of recognition at all times, it is perhaps best to regard it as specifically

distinct. A form of C. Phaseolus occurred amongst it, but the two Desmids

were obviously not the same. tf

bv its deeper constriction, its very narrow isthmus, the more open sinus, the

presence of the two minute undulations in the middle of each apex, and by

the slight inflation on each side of the vertical view. The cell-wall is also

more distantly punctated, and the punctulations themselves are larger.

25. Cosmarium Phaseolus, Breb. in MenegL ' Synops

(1840), p. 220 ; W. # G. S. West, Brit. Desm. ii. (190

D

figs. 12-14.

Forma semicellulis depressis, tumore centrali reducto et minute punctulato.

Long. 28-30 p; lat. 28-30 ft; lat. isthm. 7^; crass. 14'5/a. (PL 4

fig. 7.)

(M

and Dec. 11)05 ; Jan. 190G).

2G. CoSMAMlM ACHONDROIDES, Sp. n. (PI. 4- figS. 0-10,

C. mediocre, circiter tain longuin quam latum, profundissime constrictum,

sinu ad apicem angusto sed extrorsum valde aperto ; semicellula? subhexagono-

©llipticse, dorso convexiore quam ventre, angulis lateralibus subrotundatits

apice in medio subrecto vel levissime retuso ; a vertice visa? ellipticce
:
a
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latere visas subcirculares ; membrana punctata ; ckromatophoris parietalibus

cireiter 8 in semicellula unaquaque, tamia unaquaque late et irregulare cum
pyrenoide singulo.

Long. 7G-80//, ; lat. 72-78/* ; lat. isthm. 10-17-5/z, ; crass. 38 j.i.

JIab. Yan Yean Reservoir, in the plankton and at the weedy margins
throughout the greater part o£ the year. Among the weeds it was at its

maximum abundance in March.

In general appearance Cosmarium achondroides somewhat resembles

C. depression var. ackondrum, (Boldt) W. & G. S. West, especially some of

the largo forms which occur in the British freshwater plankton. It is distin-

guished, however, by the form of the semicells, which have a more con-

tinuously rounded ventral border, and by the peculiar chloroplasts. The
latter are disposed as broad parietal bands, with irregular margins. One
pyrenoid is present in each parietal chloroplast, but its position relative to the

centre of the semicell is very variable.

27. Cosmarium rseudoprotuberans, Kirckn. Alg. Scldes. 1878, p. 150.

Var. angustius, Nordst. in K. Sv. Vet.-Ahad. Ifandl, xxii. no. 8 (1888),

p. 58, t. 6. figs. 15, It).

Long. 28-35 fi ; lat. 23-28 fi ; lat. isthm. 6-8 ft.

Ilab. Yan Yean Reservoir, at the weedy margins (Dec. 1905 and Jan.

1906).

Many of the Desmids recorded as C. Elfvingii, Racib. (= C. hexagonum,
Elfv. non Nordst.), should be transferred to this variety of C. psendo-
protuberans. The Victorian forms were delicately punctate as in the New
Zealand specimens, and some of them possessed the minute papilla at the

basal angles of the semicells described by Raciborski in his C. Elfvingii var.

saxonicum {vide Pamietnik. Wydz. matein.-przyr. Akad. Umiej. Krak
xvii. (1889) p. 780, t. 5. fig. 14).

ow.

28. Cosmarium Caritulum, Boy fy Biss. in Journ. Bot. 1886, p. 195,
t. 268. fig. 9.

Var. australe, G. S. West, in Victorian Naturalist, xxii. (1905) p. 71
;

in Journ. Bot. xliii. (1905) p. 253.

Var. ventre semicellulse minore, angulis capitulis leviter sursum diver-

sion ti bus.

Long. 16-19 fM ; lat. 20-23 ^ ; lat. isthm. 5'5-6 fi ; crass. 8*5-9 fi. (PL 5.

fig. 6.)

Hah. Yan Yean Reservoir, at the weedy margins and in the plankton

from Nov. to July, sometimes very abundant.

The upwardly diverging angles of this variety give the semicells a relatively
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straighter apex than in the type. The ventral part of the body of the semi-

cell is also much less developod.

It is interesting to note that a stout northern variety of this species

(var. gramlandicum, Borgesen) occurs in the plankton of certain lakes in

Scotland and in the Faeroe Is.

'&/<

(1

Desmid observed from Victoria were not in strict

agreement with either the description or figure given by Playfair. The sinus

The specimens of this

was rather deeper, and the projecting apex, although widely truncate,

possessed somewhat rounder angles and a pair of minute median undulations.

From the vertical view the semicells were broadly elliptic, and every indi-

vidual showed a very small, somewhat faint protuberance at the middle on

•each side. This minute protuberance is situated nearer the apex than the

ba^e of the semicell and is rather more evident in the side view. The basal

angles of the semicells are also slightly thickened and projecting, a fact which

although faintly indicated in Playfair's figure, is omitted from his description.

Long. 20-21 ft ; lat. 17-18 fi ; lat. isthm. 5 fi ; crass. 10 ft. (PI. 4. fig. 5.)

flab. Yan Yean Reservoir, among weeds at the margin (Nov. 11)05).

M, (F. Gay) Be Tom, Sgll. Alg. (1889) p. 934

6r«y, Monogr. loc. Conj. MontpelUer (1884)

p. 58, t, 1. fig. 15.

Long. 12-5-14-5 \i ; lat. 11-2-12-7 //. ; lat. isthm. 3-3-4/*. (PL 4. fig. 12.)

(N

abundant).

wer

This minute Desmid was observed in great abundance, and as its characters

e remarkably constant I think it is best retained as a species. The some-

what peculiar angularity of the semicells and the widely refuse apices are

features which at once distinguish it from C. norimbergense or any of the

forms of C. Mene</1unii,

31. Cosmarium trachypleurum, Lund, in Act. It. Soc. Sci. Upsal. ser. 3,

viii. (1871) p. 27, t. 2. fig. 12.

Var. subglabrum, var. n. (PL 4. fig. 11.)

Var. aiiiiulis basalibus semicellularum subreetangularibus, granulis in

'Centro semicellularum nullis.

Long. 4G/-6 ; lat. 40 fi ; lat. isthm. 14 p ; crass. 23-24 p.

Hah. Wallaby Creek Weir, in the plankton (July 1907).

This variety differs from all other described forms of C. trachypleurum in

the entire absence of the central granules.
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32. Cosmauutm subtriordixatum, W. § G. 8. West, in Journ Bot., April

(1897), p. 122, t. 368. fig. 11.

Forma ad var. rotundatum, Schmidle, accedens, sinu extrorsum plus

( 9 in centro semiccllularum

in seriebus verticalibus multe irregularibus tribus.

Long. 24 p ; lat. 24 p ; lat. isfchm. 6*5
/j, ; crass. 14*5 p. (PL 4. fig. 6.)

Hob. Yan Yean Reservoir, in the plankton (Feb. and Mar. 11)0.5, and
Feb. 1906) and at the weedy margins (Mar-May, Nov. and Dec. 1905, and
Jan. 1906).

This Cosmarium was never abundant, but for about six months it occurred

sparingly in the weed collections. It differs from the original African form
principally in the more open sinus, in which feature it agrees with the

var. rotundatum described by Schmidle from Zanzibar and Mozambique {vide

Eugler, Bot. Jahrbiich. xxvi. (1898) p. 36, t. 2. fig. 21).

33. Cosmaril'm AM(ENUM, BrS. in Ralfs, Brit. Desm. (1848) p. 102, t. 1 i

fig. 3.

p. 50, t. 5. fig. 12.

Nordst. in K. Sv. Vet.-Akad. IFandl. xxii. no. 8 (1888)

Long. 45-54 ft ; lat. 26-32 p ; lat. isthm. 9-10*5 p ; crass. 16-5-17-5 p.

Jfab. Yan Yean Reservoir, at the weedy margins.

This Desmid was fairly general throughout the year at the weedy margins
of .the lake, reaching its greatest abundance in February. It was also

frequent at Heidelberg, Victoria, in March 1905. The specimens were in all

cases smaller than those described from New Zealand, having dimensions
more in accordance with the typical plant. The granules of this variety are

much smaller than in the type form, and not only are they wanting in the

centre of the semicells, but their arrangement is quite different.

34. Cosmauium Hardyi, G. S. West, in Victorian Naturalist, xxii. (1905)
p. 72 ; in Journ. Bot. xliii. (1905) p. 253.

C. mediocre, circiter 14,-plo longius quam latum, profunde constrictum,

sinu broviter lineari extremo ampliato et extrorsum valde aperto; semicellulse

subsphaerico-semicirculares, lateribus et angulis inferioribus late rotundatis

granulis minutis subpapilliformibus instructis, apice levissime truncato et

glabro, intra margines laterales et infra apicem granulis minutissimis irregu-

lariter ordinatis praditse ; in parte magna mediana semiccllularum cum
scrobiculfs confertis quincuncialiter ordinatis ; a latere visa:* subsphsericse,

apice subdepresso-truncato ; a vertice viste late ellipticae et latissimc tumida*
utrobique, polis granulato-subpapillatis, lateribus scrobicuiatis.

Long. 84-89 y. ; lat. 5(5-61 fi ; lat. isth. 20-22 fi ; crass. 50-52 /*. (PL 4.

fig. 8.)

flab. Yan Yean Reservoir, in the plankton throughout most of the year
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(very common in Apr. 11*05 and Feb. 1906) ; also rare at the weedy margins

(Apr. and May, 1905).

Cosmarium Ilardyi is a very characteristic species. The form of its semi-

cells, with their granulate lower margins, and the numerous central scrobicula-

tions easily distinguish it from any others with which it might be confused.

fts great thickness is also a distinctive feature.

35, Cosmarium amplum, Nordst. in Bot. Nods. (1887) p. 163 ; /. c. (1888)

p. 63, t. 6. fig. 20.

Long. 130-135 p ; lat. 92-97 p ; hit. isthm. 28-29 ft.

Hah. Pool in the Yan Yean Catchment area, common (Sept. 1907).

Genus XANTI11DIUM. Ehrenb.

36. Xanthidium hastiferum, IT. B. Tarn, in Journ. Roy. Micr. Soc.

ser. 2, v. (1885) p. 938, t. 15. fig. 20.—X. Antilopseum var. angulatum,

Josh. (188(5).

Forma cellulis Iatioribus, apicibus paullo elevatis ; spinis apicalibua

reductis, singulis vel binis, nonnunquam papillaris vel rarissime nullis.

Long. s. spin. 45-40 /a ; lat. s. spin. 48-50 fi9 c. spin. 85-98 /-i ; lat.

isthm. 10-11 fi.

Hah. Yan Yean Reservoi r
, in the plankton (Mar. and April, 1905) and at

the weedy margins (Mar., May, and June, 1905).

This form is of interest as it connects the typical plant with the New
Zealand var. inevotutwn, . Nordst. (K. Sv, Vet.-Akad. Handl. xxii, no. 8 (1880),

p. 43, t. 4. fig. 24). It is quite possible that the semicell upon which Nordstedt

founded his New Zealand variety belongs to the same form as the Victorian

specimens, as semicells of the latter were occasionally destitute of the shorter

apical spines.

Genus AETHBODESMUS, Ehrenb.

37. Authkodesmus Incus, (Breb.) Hass. Brit. Fresliw. Alg. (1845) p. 357;

Ralfs, Brit. Desm. (1848) p. 118, t. 20. figs. ±a-d.

Two forms were noticed in moderate abundance.

Forma a. Large form of fairly typical shape, with strong divergent spines.

Long, s. spin. 25 fi; lat, s. spin. 2G-28 /^, c. spin. 53-56 fju; hit. isthm. fi.

Forma l>. Small form somewhat resembling A. plumus, \V. B. Turn,, var.

occidentalism W. & G. S. West (in Trans. Roy, Irish Acad, xxxii. (11)02) p. 58,

t. 2. fig. 17), but with a straight apex.

Long. 16 fx ; lat. s, spin. 17-18 /t, c. spin. 22-23 /j,; lat. isthm. 4*5-5 ft.

Hah. Yan Yean Reservoir, Both forms occurred in the plankton and at

the weedy margin of the lake; forma a was much more frequently met with

than forma h.

LINN. JOl'IIN. BOTANY, VOL. XXXIX. F
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38. Authrodesmus triangularis, Liojerh. in Offers. K. Vet.-ALad. Fork.

xlii. (1885) p. 244, t. 27. fig. 22.

Forma MINOR. \_
— A. Incus, forma, Racib. in Rospraw. Wydz. matem.-przyr.

Akad. Umiej. Krakow, ser. 2, xxii. (.1802) p. 377, t. 7. fig. 25 ;
A. Incus,

forma Saidse, .£M. A' /faci'fc. tfctf. xxvi. (1893) p. 120.]

Long. 17-18 /a; lat. s. spin. 11-5-1 2-5 fi, c. spin. 35-37*5 /a; kit. istbm. 4 ft.

Ilal>. Yan Yean Reservoir, in tlie plankton and at the weedy margin.

Genus STAUKASTKUM, Meym.

39. Staurastrum mucroxaitm, Ral/s, in Ann. JXat. JJist. (1845) j). 152,

i. 10. fig. 0.

Var. drlicatulum, G. S. Wert, in Victorian Xaturalist, xxii. (1905) p. 72
;

in Journ. Bot. xliii. (1905) p. 254.

Var. semicellulia elliptico-fusiformilms, singulis hiteralibus submamillaiis

vt delicatissime apiculatis.

i-^

5. fig. 5.)

Ilab. Yan Yean Reservoir, in th< (

)

40. Staurastiu'M muticum, Bret), in Menegh. Synops. Desm., Linnata

(1840) p. 228 ; in Ralf.% Brit. Desm. (1848) p. 125, t, 21. fig. 4, t. 34.

tig. 13.

Var. victohiense, G. S. West, in Vict. Nat. L c. : Journ. Bot. /. c.

Var. cellulis longioribus (|uam in forma, typica ; semicellulis late ellipticis ;

nrenibrana delicatissime punctata.

Long. 30 fi ; lat. 20*5 fi ; lat. isthm. 7-5 fi. (PL 5. fig. 8.)

Ihth. Yan Yean Reservoir, in the plankton (most abundant from Mar. to

May, 1905) and at the weedy margins (common in June, 1905).

41. Staurastrum pigitatum, sp. n. (PL 5. figs. 11-12.)

S. parvum, circiter ljj-plo latins quam longum (cum processibus), leviter

constrictum, sinu ininuto ; semicelluta subglobosre, cum processibus elongatis

glabris et leviter divergentibus apicem versus utroque, processu unoquoque

oradatiin attenuato sed constrictione minuto ad basin, apicibus processuum

obtusis ; a vertice visie corpore circular!, cum processibus elongatis glabris

4-5-radiatis ; membrana tenue et glabra.

Long. s. proc. 19-21 /x, c. proc. 30-32 /x; lat. s. proc. 12-13 /x, c. proc.

48-52 fi ; lat. isthm. 8-9*5 /*.

Hah. Yan Yean Reservoir, at the weedy margins (Mar, and Apr. 1905).

This species is a close ally of S. hrcispinutn, liissett, S. suhkewspinuni,

W. & Gr. S. West, and S. subnudibmchiatnm, W. & G. S. West. It stands

nearest to S. hvvispinum var. tropicum, W. & G. S. West, (in Ann. lioy.
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Bot. Gard. Calcutta, vi. (11)07) p. 215, t. 1(5. fig. 1), which is known from
Burma, but differs in the more elongated processes, each of which is con-

stricted at the base, and in the proportionately smaller body of the semicells.

In all forms of Staurastrum kcvispinum the processes gradually merge into

the body of the semicell from a dilated base, whereas in S. digitatum, as in

S. victoviense, the processes are narrowed at the base and attached at definite

points to the body of the semicell.

The cell-wall is very thin, and the processes are hollow, a lobe of the

chloroplast passing into each process and extending almost to its apex,

42. Staurastrum victoriense, sp. n. (PL 5. figs. 13-15.)—S. nudi-

brachiatum, Barge, car. victoriense, 6r. S. West, in Victorian Naturalist,

xxii. (1905) p. 12 ; in Journ. Bot. xliii. (1905) p. 253.

S. mediocre, circiter 1^-plo latins quam longum (cum processibus),

levissime constrictum, sinu minimo vix conspicuo ; semicell uhc subhemi-

splucrico-globosa?, apice valde convexo (non depresso in parte mediana),

corona processuum longorum leviter sursum divergentium 10-11 praeditse ;

processibus rectis glabrisque, ad basin leviter constrictis et apicem versus

gradatim attenuates, apicibus processuum integris et obtuse conicis; a vertice

visre circulares, processibus glabris 10-11-radiatis ; chromatophoris ut in

S. nudihrachiato ; membrana corporis subtiliter et irregulariter punctata,

membrana processuum tenuiore et glabra.

Long. s. proc. 45-4G yu,; lat. sine proc. 35—3(]*5 /j,, c. proc. 71)-% fi-, bit.

isthm. 31 fi ; crass, proc. 4*8-5'8 fi ; long. proc. 25-34 fi.

Hah. Yan Yean Reservoir, in the plankton (somewhat scarce throughout

the entire year) and at the weedy margins (April-July, 11)05; common in

-June and July).

This curious species stands nearest to S. nudibrachiatum , Borge (in

Arkiv Botan. K. Sv. Vet.-Akad. Bd. i. (1903) p. 109, t. 4. fig. 20),

a Desmid recently described from Brazil ; but as the characters of the

Victorian plant are remarkably constant, and it can be so easily distinguished

from the Brazilian plant, T have thought it advisable to place it as a distinct

species.

The Australian species differs from the Brazilian one in the proportionately

longer body of the cells, the slighter constriction, the narrower processes

with entire apices, and in the greater number of processes on each semicell.

Xo specimens were observed with any trace of teeth at the apices of the

processes. The walls of the processes are much thinner than those of the

body of the Staurastrum, and are perfectly smooth, whereas the rounded

.semicells are distinctly punctate. Each process is slightly constricted at the

base j the widest part being about one-third the length from the base. All

the specimens seen were either 10- or 11-radiate in vertical view.

Compare also with S. subnudihracliiatum, W. & G. S. West.

F 9
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43. Staurastrum la:yisi>ixum, Biss. in Joitm. Roy. Micr. Soc. (1884)

p. 195, t. 5. fig. 5.

Var. subbrachiatl'M, G. S. Wed, in Victorian Xataralist, xxii. (1905)

p. 72 ; in Joiirn. Bot. xliii. (1
(J05) p. 253.

Var. processibus angu.stioribus basin versus et srcpe einarginato-Eurcatos

ad apices.

Long. s. pro-c. 17-18-5 /i, cum proc. 30-35 /j, ; lat. 11-12 /x, c. proc.

30-32 fM ; lat. isthm. 0*5-7 \i. (PI. 5. fig. 10.)

Hah. Yan Yean Reservoir, in the plankton (Mar. and Apr. 1005).

This variety is distinguished by the greater differentiation which exists

between the processes and the body of the semicells. Some or all of these

processes are often emarginate at the apex.

It should be compared with S. livvispinuni forma .sydiieyensis, Raeib. (in

Rospraw Wydz. inatem.-przyr. Akad. Umiej. Krakow, xxii. (1802) p. 370

t. 7. fig. 10).

44. Staurastrum senarium, (Ehrenb.) Rcdfs, Brit. Desm. 1848, p. 21G ;

Wolle, Demi. U. S. 1884, p. 147, t. 52. fig. 1 ; W. B. Turner, in K. St.

Vet.-Akad. IfandL Bd. 25, no. 5 (1893) p. 119, t. 15. fig. 13.—S. pseudo-

pisciforme, Eichl. cy Otitic, var. denticulatum, Li'ttkem. in A tut. k. k. Nat.

Jlofmus. Wien, Bd. xv. (1900) p. 124, t. 6, figs. 37, 38.

Long. 42-46 fi ; lat. c. proc. 4G-58 /ir ; lat. isthm. 11-1 5 /i. (PL 6. tig. 13.)

Jfal). Yan Yean Reservoir, in the plankton (Mar.-May, 1905) and at the

weedy margins (Mar-July, 1905).

Much doubt prevails concerning the exact identity of Staurastrum settarium^

although it is generally accepted as a species closely akin to S.furcaturn
9

Ehrenb., hut provided with twelve accessory processes in place of the six

which are so characteristic of the latter species. The Australian plants

reached their maximum abundance in April. Six of the accessory processes

were in the same plane as the three angular processes, and six were apical.

The angles of the semicells were gradually produced into a slightly divergent

process which was either quite smooth or furnished with a ring of four small

denticulations. The presence* of these denticulations is a feature of little

importance, as they may be present on the angular processes of one semicell,

but absent from those of the other.

45. Staurastrum patens, W. B. Turn, in K. Sc. Vet.-Akad. Handl.

Bd. 25, no. 5 (1893) p. 108, t. 14. fig. 21.

Var. TLANCTOXicrM, G. S. Wed, in Victorian Naturalist, xxii, (1905) p. 73;

in Journ. Bot xliii. (1905) p. 254.—S. patens f. australica, Play/air, in

Proc. Linn. Soc. X. S. Wales, xxxii. pt. 1 (J 907), p. 189, t, 5. fig. 9.

'

Yar. paullo minor, angulis leviter productis trispinatis; semicelluUe a

vertice visa* lateribus subreclis, angulis leviter productis et trispinatis.
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Long, s. spin. 32//,, c. spin. 52-51) /x; lat. s. spin. 38-44 /x, c. spin. 58-66 \i\

lat. isthm. 11-5 /*. (PL 6. fig. 14.)

Ilab. Yan Yean Reservoir, in the plankton (Feb.-May, 1905L

Judging by the front view only the Australian forms are unquestionably

Staurastrum patens, W. B. Turn., but the drawing given by Turner of the

vertical view does not seem to me to be correct. Assuming this to be the

case, the onlv striking difference between the Australian and Indian forms is

the presence of three large spines instead of two at each angle. The elevated

triangular platform on the apex of each semicell is furnished with a pair of

denticulations near each angle and within the lateral margins. This same

variety has also been described by Playfair (under the name of u forma aus-

traliea ") from New South Wales.

S. patens should be compared with S. Freemanii var. trhjuetrum, "\\
. &

G. 8. ^e^t ('Freshw. Alg. Ceylon,
5

Trans. Linn. Soc. scr. 2, Bot. vi. (1902)

p. 177, t. 21. fig. 22).

S. javanicum, Gutw. ('Alg, Java/ Bull, de FAcad. Sci. Cracovie (1902)

p. (504, t. 39. fig. 59), does not differ sufficiently from S. patens to warrant

•separation as a distinct species.

40. Staurastrum unicorxe, IT. J). Turn* L c p. 107, t. 15. fig. 1(5.

Var. sodiferum, (W. B. Turn.) W. tf G. S. West, in Trans. Linn. Soc.

ser. 2, Bot. vi. (1902) p. 175.—S nodiferum, W. B. Turn. I. c. p. 130, t. 14.

fig. 26.

Forma minor, aculeis curvatis 4-5 ad capitulos processuum ;
semicelluhe

a vertice visse lateribus subrectis et constrictione infra angulos capitatos

prominentiore.

Long. c. spin. 18-20 fi ; lat. c. spin. 18-19 ft ; lat. isthm. 4 /j,. (PI. 3.

fig. ID
Hah, Yan Yean Reservoir, at the weedy margins (Mar. 190,)).

S. unicorne appears to be a species with an eastern distribution, and the

•extension of a small form of it as far south as Victoria is decidedly interesting.

The extreme forms of the species are rather different in appearance, but the

connecting forms are numerous and include a large series of intermediate

states.

The form under consideration is the smallest jet found, and differs from

all other known forms in the straightness of the sides of the vertical view.

From four to five curved aculei are attached to each capitate angle.

47. Stavrastrum striolatum, (Ya</,) Archer, in Pritch. Infus. (1861)

p. 740 ; JVordst. in VidensL Aledd. Naturli. Foren. Kjahenh. (1869) p. 225,

t. 4. fig. 45.

Long. 21-23 [i ; lat. 21-24*5 fi ; lat. isthm. 7-8 ft ; diam. zygosp. 37—39 ft

;

crass, zygosp. 24 p. (PI, 6. figs. 10-12.)
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• t

Hub. Ottelia Creek, Yan Yean Reservoir, in pools (3 Sept* LOOT).

Several zygospores of this species were observed, and they were of a type

most unusual in the genus Staarastrum. They were considerably flattened

or compressed, being oblong in the side view, but having a circular outline

in the front view with 10-12 prominent marginal undulations. Tbes

undulations were not caused by wart-like elevations but by ridges extending

from one flattened side to the other.

Wittrock has described a similar zygospore from Oland which he referred

to &. striolatam var. oelandicum (vide AVittr. in Bih. till K. Sv. Vet.-AkaiL

HandL 13d. i. no. 1 (1872) p. 52), but 1 can see no essential differences

between Wittrock's variety and typical S* utriolatum*

The zygospore of S, dilatation, as described by Messrs. Hoy and Bissett,

is of a similar nature to that of S. driolatum, but, according to Kail's, that

of S. alternans is globular and furnished with forked spines.

48. IStaurastrum NEGLECTUM, sp. it. (PL 3. fig. 12.) S. income, (JJn'b.)

Menetjh. var. /3, Half*, Brit. Demi. (1848) p. 1)14, t. 34. figs. 8 />, r, d.

S. parvum, 1^-H-plo latins quam longuin (cum processibus), minutissime

(vix conspicue) constrictum ; semicelluhe parte basali breviter cylindrical

parte superiore incudiformi apice convexo, angulis in processus attenuates

minute denticulatos horizontaliter dispositos productis ; a vertice visse tri-

angulares, lateribus corporis parva> concavis, angulis in processus attenuates

sublongos rectus vel leviter curvatos productis
; processibus cum annulis

denticulorum minutorum (J-7 pnvditis, apices versus leviter dilatatis et

apicibus tridenticulatis ; cellulae plerumque torta?, nonnuiKjiiam processibus

alterius semicellulae cum iis alterius alternantibus.

Long. 2JV5-2(j p; lat. c. proc. 32-35 fju ; lat. med. cell. 6*5-7 fi.

Hab. Yan Yean Reservoir, among weeds

in pool in the catchment area (Sept. 1907).

(

This species differs from S. /uwacerinn, (Khrcnb.) Wittr. (= S. triconu\

as described and figured by Ralfs), in the smaller body of the semicells, the

cylindrical median part of the cells, with the faintest indication of a con-

striction, and in the more elongate processes. The latter are also much more

elegant and are dilated towards the extremities. Halt's figure .1 the zvjjospores

of both S. he.mceram and S. (

=

s. £
that of the latter is distinguished by the repeated furcation of the extremities-

of the s

S. neglsctum is widely distributed, although rare, in the British Islands,

n
.A M

49. Staukastbum bibrachjatum, Eeinsch, Contrib. Ah/, et Fmuj. (IS 75)

p. 85, t. 16. fig. 2.

Var. cymatii'm, IT. $ (t. S, Went, in Trans. Linn. Soc. ser. 2, Jht. v.

(181)5) p. 74, t. 8. fig. 28.
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Cellulse plerumque tort*; long, cum proc. 35-39 p; lat. cum proc. 39-44 fi;

lat. isthm. 4*5 (i ; crass. 7-5-8 /*. (PL 6. figs. 15-10.)

Hah. Yan Yean Reservoir, at the weedy margins (July, Nov., and Dec.

li>05 ; Jan. 1906).

This peculiar Staurastrum was particularly common in July. The speci-

mens agreed very well with those originally described from Madagascar, but

the cells in nearly all cases were twisted at the isthmus, and the processes

were minutely tridenticulate. Bohlin has recorded this Staurastrum from

the Azores {vide Bohlin, in Bih. till K. Sv. Vet, -Akad. Handl. Bd. 27, no. 4

(1901) p. 55, fig. 13), but was greatlv in error in regarding it as allied to

S. gradllimum var. biratliatum, W. & G. S. West. The Desmid which

Bold in mentions and figures under the name of S. gracillimum var. biradiatum

is typical S. tetracerum ,Rz\te, and there is little question that S.Ubrachiatvm

var. ojmatium has had a direct origin from S. tetracerum. Specimens in

hicl one semicell agrees w ith S. tetracerum are occasionally observed

(Pi. 6. fig. 15 ; also Bohlin, /. e. fig. 13), and the denticulation of the pro-

ume. The marked twisting of the cells at the isthmus is also
cesses istl le s

a character in common with S. tetracerum.

50. Staurastrum bxoayatum, W. $• G. S, West, in Trans. Linn. Sac.

ser. 2, Bat. v. (1805) p. 78, t. 8. fig. 42.

Forma isthmo cellularum breviore et sinu minore, processibus cum undulis

numerosioribus ; cellulis tortis.

Long, (max.) 15-25 fi ; lat. s. proc. circ. * 8'5 jx : c. proc. 34-47 fi ; lat.

isthm. 4-5 /* ; crass. 5 5 p. (PL 6. figs. 19-20.)

Hob. Van Yean Reservoir, in the plankton and at the weedy margins ;

very common in the plankton, Jan. and Feb. 1900 ;
abundant among the

weeds, Mar., Nov., and Dec. 1005.

The specimens were almost invariably twisted at the isthmus, and the

processes showed much variation in length. The species bears a considerable

resemblance to S. tetracerum, RalEs, but the broad excavation at the apex of

each semicell and the more horizontally disposed processes easily distinguish it.

51. Staurastrum Hardyi, sp. n. (PI. 6. figs. 21-22.)

S. parvum, pame duplo latins quam longum cum processibus, modice

constrictum ; semicelluke subcampanulata? (vel incudiformes e basi sub-

ammsta), parte basali subcylindrica et angulis basalibus leviter rotundatis,

apiece leviter triundulato, angulis superioribus in processus longos attenuates

horizontaliter dispositos productis, marginibus processuum nodulosis, apicibus

processuum minute tridenticulatis ; a vertice visa) fusiformes, corpore elliptico,

polis in processus sublongos rectos attenuates gradatim productis, marginibus

processuum undulatis : membrana glabra.
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Long. 21-24 /x ; hit. c. proc. 39-43 /a ; lat. isthm. 5-5'5 /a; crass. 9-9'5/a.

7/a/;. Yun Yean Reservoir, at the weedy margins (July, Nov., and Dec.

1905 ; Jan. 190G).

This small species, winch occurred abundantly in November and December,

appears at first sight to have no very distinctive peculiarities. It is most

(J 895)
(

West (I. c. fig. 38), two species described from Madagascar, but is larger than

either of them, with more finely nodulose processes, a more expanded apical

region of the semicells, and a fusiform vertical view.

S. Hardyi was also frequent in a lagoon of the Yarra-Yarra liiver (Mar.

52. Staurastrum assurgens, Nordst. in K, Sc. Vet.-Akad. Handl Bd. xxii.

no. 8 (1888), p. 37, t. 4. fig. 8.

Vac VICTORIENSE, var. n. (PI. 6. fig. 17.)

Var. minus, verrucis dorsalibus majoribus prominentioribusque ; semi-

col lulis a vertice visis angustioribus, sine tumore utrobique.

Long. 35-37 fi ; lat. cum proc. 75-80 ll ; lat. isthm. 7-5-8*5 /x ; crass.

Id- 5 p.

Haf>. Yan Yean Reservoir, somewhat rare in the plankton, but abundant
at the weedy margins (1905-6).

A curious monstrosity of this variety was observed wbich possessed four

.semicells" united at a central point. Each " semicell " was quite normal
in character, and the monstrosity is unique. The specimen was fully grown
and I can offer no suggestion as to its origin unless it represents an abnormal
growth from a zygospore. It would appear impossible for cell-division in

the Desmidiaceae to give rise to such a monstrosity.

Forma major
; processibus elongatis et patentioribus.

Long. 57 n ; lat. c. proc. 148-1 o0 p. (PI. 6. fig. 18.)

Only two specimens of this large form were seen amongst a multitude of

smaller ones.

<..

It should be mentioned here that Playfair (Proc. Linn. Soc. N. S. Wales,
xxxii. (1907) p. 192) has expressed some extraordinary views about " young
forms w

of S assurgens which are contrary to all known facts concerning
the Desmidiaceae.

53. Staurastrum indentatum, W. & G. S. West, in Trans* Linn. Soc.

Bat. vi. (190 12.

Forma dorso semicellularum minus dentato ; semicellula a vertice visa

paullo angustiore.

Long. 38-41 p ; lat. c. proc. 65-73 fx ; lat. isthm, 8-9*5 fi ; crass. 12 /jl.
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Hah. Yan Yean Reservoir, in the plankton and at the weedy margins

(1905;

This species was originally described from Ceylon, and the Australian

specimens only differ in the less prominent denticulate warts at the apices of

the semicells, and in the less inflated body of the semicell as seen in vertical

view. Playfair has expressed the opinion that Staurastrum indentation is an

"immature form" of S. assurgens, Nordst , but he does not appear to have

recognized the fundamental differences between these species.

54. Staurastrum longiradiatum, W. § G. S. West, in Trans. Linn. Soc*

ser. 2, Bot. v. (18%) p. 2G7, t. 17. fig. 23.

Var. SUBNITDUM, var. n. (PL 6. fig. 23.)

Yar. parte basali semicelluhe leviter subrectangulari, apice sine verrncis

emarginatis et levissime concavo, apicibus processuum subtrifurcatis ; semi-

cellulis a vertice visis fusiformibus, corpore elliptico.

Long. 30-31 /J, ; hit. c. proc. 68-76 fx ; lat. isthm. 6*5-8 fi : crass. 11 fi.

Hob. Yan Yean Reservoir, at the weedy margins (Nov. and Dec. 1905,

and Jan, 1906).

This variety occurred abundantly in Dec. 1905, and also occurred in the

collections made in the preceding and following months. The type form o£

the species was never so abundant, but at the same time it was found in the

material from April 1905 to Jan. 1906, and occurred in plenty in the

plankton throughout the greater part of the year.

55. Staurastrum zonatum, Barges, in Vidensk. Medd. NaturJi, Foren.

Kjohenhavn (1890), p. 46, t. 5. fig. 48.

Long. s. proc. 34 /^, c. proc. 42-44 /x ; lat. c. proc. 48-5(5 fi ; lat. isthm.

10 fi.

Jlab. Pool in the Yan Yean catchment area, frequent (Sept. 1907).

Previously known from Brazil, and a variety oE it from Ceylon.

Genus SPIIiEROZOSMA, Conla.

56. Spilekozosma AVallichii, Jaeobsen, in Botan, Tidsskrift, viii. (187(>)

p. 211.

Ftrina al'stralis, f. n. (PL 3. fig. 3.)

Forma tluplo-minor, lateribus semicellulse rectis et parallelis com denticulis

prominentibus tribus.

Long. 8 fi ; lat. c. dentie. 8*5 fi ; lat. isthm. 4 fi.

Jfaf^ Yan Yean Reservoir, at the weedy margins, very rare (July 1905).

In this form the lateral margins of the semicells are quite straight and

furnished with three denticulations, one at each angle and one in an

intermediate position.
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Order PROTOOOCCOIDEiE.

Family PROTOCOCCACEJE (or AUTOSPORACE.E) .

Genus ANKISTEOBESMUS, Corda.

57. Ankistrodesmus falcatus, (Corda) Ralf.% Brit.Desm. (1848) p. 180,

I 34. fig. 3 ; G. S. West, Treatise Brit. Freshw. Alg. 1904, p. 221.

Two curious forms of this plant were observed. One, from the May weod-

collections of the Yan Yean Reservoir (1905), was strongly arcuate with

incurved extremities : lat 7 fx ; long. max. 94 fi ; apic. inter se distantihus

68 fi. (Text-fig. 8, A.)

Fig. 8.

i

Mi

c

A and 15. Two forms of Ankistrodesmus falcatus, (Corda) Half's ; C. A. falcatus var.

aclcularis, (A. Br,) G. S. West. All x 500.

chloroplast.

B and C show fragmentation of the

The other form was almost straight in the middle, but strongly incurved

at the extremities, which were much attenuated. The chloroplast was
divided into four segments : long. 116 fi; lat. 3'2 fi. (Text-tig. 8, B.)

Genus LAGERHEIMIA, Chodut.

58. Lagerheimia bplendeks, sp. n. (PL 6. figs. 4-8.)

L. conspicua et solitaria ; cellulse cylindricse cum polis obtuse conicis :

infra polum unum-sedsetis sublongis, rectis vel curvatis, 3-4 juxta

qnemque, tuherculis expansis et conspieuis ad basin setarum ; membrana
cellularum sparse et levissime spirostrioluta ; chromatophora singula parietali,.

sine pyrenoide (?).
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long. coll. 28-38 fx ; lat. cell. 7-5-0 (i : long. set. 13-20 fi.

/fab. Yan Yean Reservoir, in the plankton (Feb. 1906, scarce).

This large and conspicuous Lar/erheimia possesses cells wind l are almost

The outward form ofthree times tlie size of those of any other species.

the cells, with conical poles, is also quite distinctive. The bristles are most

distinctly tuberculated at the base, the flattened tubercles being closely

applied to the sloping sides of the poles and never at the extreme apex.

The number of bristles attached to each pole is either three or four, and not

uncommonly three are present at one pole and four at the other pole of the

same individual. The bristles are readily detached from the cells, the

tuberculated base leaving a minute scar on the conical pole from which it

has become detached. The cell-wall is delicately marked with a few decus-

sating spiral striations, which can be >oen very well in some of the empty

cells. There is a single parietal chloroplast, which only covers part of the

wall of the cell, and, so far as could be ascertained, it contained no pvrenoids.

Genus OOCY8T18, Nihj.

59. Oocystis submarine, Layerh. in Botan. Notiser (188G), p. 45, fig. 1.

Forma major : long. cell. 23-25 /x ; lat. cell. 7"5-8 ll.

flab. Yan Yean Reservoir, at the weedy margins (Mar. 1905).

0. mbmarina was described by Lagerheim from brackish ditches in Sweden.

In the form of the cells the Australian plant exactly agrees with it, but the

dimensions are larger. The colonies observed consisted of either two or four

ce lis.

Family PALMELLACE.E.

Genus TETKASPOEA, Link:

GO. Tetrasrora lacustris, Lemm. in llolan. Centralbl. (1898) lxxvi. ; in

Forschunysber. Biol. Stat. Plan, vii. (1899) p. 23, t. 1. fig. 13.

some time regarded Tetraspora lacustris, Lemm., as mostI hilave rorf

probably merely a stage in the life-history of Sphcerocystis Schruteri, Chodat

(vide Treat. Brit. Freshw. Alg. 1904, p. 242), and the Yan Yean plankton-

collections furnish much evidence in support of this view*. From February

htnkton contained colonies of a green ^..Mira which i-to September the p
unquestionably referable to Sphcerocystis Sehroeterl These colonies reached

their maximum abundance from June to July, and best exhibited the charac-

teristic features of Spherocystis from

colonies became mostly dissociated into the component smaller groups, Avhick

then developed more conspicuous gelatinous coats with much firmer outer

May to June. In July the larger
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envelopes. In September many of these small colonies became irregular, and
in October all of them were irregular and a considerable ran ire in size was
•evident. The investments of the larger colonies, which reached n diameter
oi 200 (i, were very gelatinous and inconspicuous. Among these larger

colonies were colonies of an intermediate size, which could be seen clearly

arising by further cell-division from the small groups with tough envelopes.

Ihis growth was accompanied by the extension of the inner, more gelatinous

•coats of mucus, as the outer, firmer coats were exfoliated. The second,

Fig. 0.
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A—F. Stages in the life-history of Sphccrocystis Schroeteri as seen in the

plankton of the Yan Yean Reservoir. x300.

A and J>, typical Sj>/uerocystis-*tn<re
; C, group of daughter-cells escaped from

larger colony; 1), growth of colony C by exfoliation of tougher outer mem-
branes

;
E, further advanced j F, Tetraaporastoge.

irregular type of colony was abundant from October to December, reaching

its maximum abundance in November, and it appears to me that it must be

regarded as identical with the Alga described by Lemmermann as Tetraspora

lacustris.

The different colonies described above are stages in the life-history of one

Alga, the SpJueroeystis-tyye of colony flourishing from February to August,

and then giving rise to the imperfect Tetraspora-tyipe, which is abundant from
September to December. No trace of the Alga was observed in the January
collections.
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Class BACILLARIE^E.

Order CENTRICjE.

Family RHIZOSOLENIACEJE.

Genus KHIZOSOLENIA, Ehrenb.

61. Rhizosolenia mousa, IV. § G. S. West, in Trans. Roy. Irish Acad.

xxxiii. sect, B (1906), p. 109, t. 11. figs. 5-7—R. eriensis, If. L. Smith,

var. morsa, W. § G. S. West, in Trans. Hot/. Soc. Edhu xli. part iii. (1905)

p. 509, t. 6. fig. 23.

Lat. valv. 5-9 fi ; long. set. 1S-22 fx. (PL 3. figs. 15-16.)

Hob. Yan Yean Reservoir, in the plankton (Jan. 1906).

This Diatom was not uncommon in the January plankton, but no trace of

it was observed in any of the other collections. It thus appears in the

plankton only when the temperature of the surface water is at its highest

(74° F. = l> ;

>)-3° O.)- In the possession of the peculiar excavated extremities

the specimens exactly agreed with those which occur in the summer plankton

of the lakes of the western British area, but they were all proportionately

smaller with shorter bristles.

It is probable that the vegetative period of R. morsa lasts only for about

five or six weeks in the warmest part of the year, and as I have never yet seen

a single individual except from a purely limnetic habitat, the vegetative

phase appears to be confined to the plankton. At its conclusion, resting-

spores are formed, which presumably remain dormant for an extended period

until the requisite conditions for germination again supervene, but practically

nothing is known concerning the resting-spores during the lengthy period

they appear to be quiescent.

Order PEXNATiE.

Family EUNOTIACEJE.

Genus EUNOTIA, Ehrenb.

62. Eunotia major, (W.Sm.) Rahenh., var. bidens, (Greg.); Van Heurck,

Sgnops. Dial. Belg. t. 34. fig. 15.—Himantidium bidens, Greg.

This Diatom was very common among the Yan Yean weeds, and the valves

exhibited a great variability of size. Some of the tiny specimens were only

36 fi in length, whereas the largest reached a length of 158 //,, a much more

normal size for forms of Eunotia major.
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One form was noticed with four undulations instead of the two wide ones

on the dorsal margin. As this feature at once marks it off from all the

hiundulate forms, it might stand as forma quadriundidata. Long. 88 fi ;

lat. med. 12 /x ; lat. apic. 8*5 fi.

63. Eunotia crispula, sp. n. (PL 3. tig. 14.)

E. submediocris, cellula ut in visa aspectu valvulari subelongatisetlevissime

curvatis, polis suhangustis sed rotundatis, margine ventrali et dorsali valde

undulato-noduloso, nodulis dorsalibus iis ventralibus alternantibus ; strns

validis, 8 in 10 p, ; nodulis terminalibus conspicuis ; in aspectu cingulato

reetangulari, laterihus levissime et latissime biundulatis.

Long, 41-112 /x ; lat. 11—12'5 /j, ; lat. pol. 5-6'5 p.

Hah. Van Yean Reservoir, at the weedy margins (Mar. and June, 1905).

This species of Eunotia is very characteristic, and I can find no published

record of one which agrees with it. The crinkled nature of the valves, with
r>

the alternating nodulations of the dorsal and ventral margins, and the com-

paratively slight curvature, are its distinguishing features. The apices are

somewhat narrow, hut rounded and exactly equal, and the terminal nodule is

ventral and conspicuous. The striatums are rather coarse and very distinct.

The individuals varied much in length and consequently in the number of

nodulations. According to the length there are from 3 to 7 nodulations on

the dorsal margin and from 2 to 7 on the ventral margin. In the more

elongated individuals both margins possess an equal number of nodulations,

but in the shortest forms there are three dorsal and only two ventral

nodulations. In the girdle-view the cell is rectangular and the longer

margins of the valve are very slightly hiundulate.

The nodulation of Eunotia crispnla reminds one very much of Actinella

mirabilis, Grun., hut the extremities of the valves are not asymmetrical, and

the cells are not united to form colonies as in Actinella and Desmagonium,

E. crispula was also frequent in some collections made by Mr. Hardy at

Heidelberg, Victoria (Mar. 1905).

Family NAVICULACEJE.

Genus NAVJCULA, Ehrenb.

64. Navjctla I)

Van ffeurcki St/nops. Diat. Belg. p. 7<S
?

t. 6. fig. 14,

(1853)

•(Greg.) Cleve, Synops. Navic. Diat. ii. (1895) p. 76 (= X. biceps, Gre r̂>*7

fa W. Sm. Brit. Diat. ii. p. 96). (PL 3. fig. 13.)

This Diatom occurred in considerable abundance both in the plankton and

among the weeds at the lake-margin. The extremities are less capitate than in
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Lagerstedt's Spitsbergen specimens of Navieula bicapitata, but are distinctly

produced and slightly dilated. There is a clear space of considerable width

on each side of the raphe, owing to the shortness of the stria?, and in the

middle opposite the central nodule this clear area widens still further. The

strire do not cease, however, in the median part of the valve ; they strongly

converge towards both the central and terminal nodules, and are about 9-10

in 10 fi.

In outline this form agrees fairly closely with Pinnularia mierostaurony

Cleve, Synops. Navic. Diat. ii. 1895, p. 77 (= JS\ bicapitata var. Iiybrida,

Grim. ; cf\ Van Heurck, /. c\ t. (I. fig. 9), but the striae do not cease in the

middle. It is also very near Navieula subcapitata, Greg., especially in the

less capitate poles, but as the strife do not stop on each side of the middle,

and the poles are distinctly angular, I have regarded it as more nearly

approaching 3. bicapitata. In outline it bears much resemblance to

JS
r
. kefvingensis, Ehrenb., from Jaaling, figured in Schmidt's Atlas Diat. t. 47.

fig. t53, but the extremities are not quite so narrowed and the stria? do not

reach so close to the raphe.

Perhaps the form seen so abundantly from Australia should be regarded as

Pinnularia niicrestauron, (Ehrenb.) Cleve, but it seems almost impossible to

demarcate between P. interrupta, P. mesolepta, P. nucrostauron, N. bicapitata,

and 3\ mbcapitata, as their numerous forms constitute a continuous series.

The Australian forms agree more closely with the published figures of

N< bicapitata than with any other, and I have for the present adopted that

name.

Genus GYKOSIGMA, Has*.

65. Gyrosigma elongatum, [W. Sm.) nob., var. ?

Long. 362 fi ; lat. med. 22 p. (PL 3. fig. 17.)

Half. Yan Yean Reservoir, very scarce in the plankton (Nov. 1905).

This Gyrosigma differs very much from any other species I have observed

in fresh water, and I can find no figure exactly corresponding to it in

Peragallo's ' Monogr. Gen. Pleurosigma, y Le Diatomiste (1890-91). The

nearest are " P. decorum, AY. Sin., var. ? americanum, Per/' (= P> longura

Cleve, var. americanum (Per.), Cleve), and P. elongatum, W. Sm. (vide

Peragallo, Le. p. 5, t. 1. fig. 9, and p. 7, t. 3. fig. 5). The first of these is

perhaps the nearest as regards outline and the position of the raphe, but the

striae are very delicate and oblique as in P. elongatum. The extremities of

the valves are about as acute as those of P. elongatum (especially Peragallo's

fig. 8 on t. 3), but the raphe is very decidedly oblique and not central. The

Australian plant has also a more elongate median part of the valve, in which

the margins are parallel for some distance, and the central nodule is likewise

oblong-elliptic.
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I have only observed five specimens of this interesting Gyrosiyma, and if

the examination of further individuals indicates that its characters are constant,

it would perhaps be better to regard it as a new freshwater species. If Cleve's

separation of the genera Gyrosigma and Pleurodynia be accepted (cf. Cleve r

Synops. Navic. Diat. i. (1894) pp. 32 and 112), the Australian species would

come under the latter genus ; if his separation be not accepted, then it is a

species of Gyrosigma.

Class PERIDINE^E.

Order PERIDINIALES.

Family PERIDINIACEJE.

Genus PEBIDINITTM, Ehrenh.

66. Peridinium Yolzii, Lemm. in Abh. Nat. Ver. Brern. xviii. (1904)

p. 100, t. 11. figs* 15-18.

Var. australe, var. n. (Text-fig. 10, A-G.)

Var. paullo major : hvpovalva cum tabulis antapiealibus duoi us asym-

metritis ; tabulis rhoinboideis et tabulis apicalibus 4 epivalva? cum iis formse

typicae nnn plane congruent!bus ; fossa longitudinis ut visa ventrali sine

spira minuta terminal!.

Long. 40-5 G fi ; lat. 39-59 /i.

Hah. Yan Yean Reservoir, in the plankton (mostly from Nov. 1905 to

Feb. 1906) and at the weedy margins (May and Dec. 1905).

The general disposition of the plates composing the cell-wall is very similar

to the arrangement in a species of Peridinium recently found at Singapore*

and described by Lemmermann as P. Vohii. There are, however, certain

differences in the shape of the four apical plates and the two dorsal plates,

and in the asymmetrical disposition of the two antapical plates, not to

mention a few other minor distinctions.

Mr. Lemmermann very kindly examined both specimens and drawings of

the Australian form, and as he regards it as somewhat different from the

organism he recorded from Singapore, I have described it as a variety of that

species.

The most interesting feature exhibited by P. Vohii var. australe is the

asymmetrical disposition of the two antapical plates, as such a character

leads one to suspect that the Australian form is one of the connecting links

between the two genera Peridinium and Gonyaulax. In the latter genus the

hypovalve possesses one central antapical plate and an occasional plate, and it

is quite conceivable that by a further slight rotation of the two antapical

plates of P. Volzii var. australe, until one of them attained a central position.
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a condition corresponding to that which obtains in Gonyaidax may easily

have been produced. It is therefore quite possible that the genus Gonyaidax *,

Fig. JO.

%

F K

A-G. Peridinium Vokii, Lemm., var. aurtrale, var. n. A, ventral view; B, dorsal

view ; C, epivalve ; I), hypovalve. E, outline of epivalve with the various

plates named:—1-7, pro-equatorial plates; ad. 1 and ad. 2, dorsal apical

plates; av. l-av. 4, ventral apical plates; r, rhomboidal plate. F, outline of

hypovalve to show plates:—1-5, post-equatorial plates; ant. 1 and ant, 2,

obliquely disposed antapical plates. A-F, x 500. G, single plate to show
areolations, xlOOO.

1I-J. Peridinium inconspicuum, Lemm., X 1000. J, old cell-wall containing a cyst.

K. Dinobryon elefjantisRimum,^. n., x500.

the species of which are neither so numerous nor so widely distributed as

those of Peridinium, litis had a direct origin from the latter genus.

f 7. Peridinium inconsficuum, Lemm. in Abh. Nat. Ver. Bremen, xvi.

(1902) p. 350; in EngJer, Bot. Jdhrh. xxxiv. (1905) t. 8. fig. 1.

Long, 17-18
fjb ; lat. 13*5-15 /j, ; diain. cyst. 13*5-15*5 //,. (Text-

fig, io/h-jo
I lab. Yan Yean Reservoir, at the weedy margins (Nov. 1905—Jan, 1906).

This minute species was very abundant in December 1905, in which month
a few resting cysts were formed. These were ovoid-globose, with smooth walls,

and a little smaller than the somewhat distended wall of the mother-cell,

* The genus Gonijaulax has been recently revised by Leiumermann in Uotan. Centralis*

xxi. (1907) pp. 296-300.

LINN, JOURN.—BOTANY, VOL. XXXIX, G
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Class FLAGELLATA.

Family DIN0BRYACE53.

Genus DINOBRYON, Ehrenb.

68- DlNOBRYON ELKGANHSBIMUM, sp. n. (Text-fig. 10, K.)

Mombrana evacuata firma et hyalina; parte mediana ellipsoidea, parte

superioro producta et angustiore, colliformi cum osculo expanso ad apicem,

parte inferioro acute eonica et in stipitem tenuem elongatum producta, cum

basin stipitis expnnsa.

Long, (sine stip.) 34 ft ; long. stip. 28 fi ; lat. max. 13 fi ; lat. coil. 4 fi

;

lat. oscul. 7*5 p.

Hah. Yan Yean Reservoir, at the weedy margin (Jan. 190G) ; very rare.

Only two empty tests of this species were observed. It is distinguished by

its elegance of outline, by its rather narrow neck with an expanded mouth,

and by its elongated stalk. The stalk possesses a slight basal disc for attach-

ment, from which one would conclude that the individuals are solitary. In

the two specimens seen no traces of the cell-contents were present, and for

this reason I am rather doubtful about the correct inclusion of this organism

in the genus Dinohryon,

VI. THE PECULIARITIES OF THE AUSTRALASIAN ALGA-FLORA.

As 1 have previously pointed out *, no group of the freshwater Alga?

exhibits such marked geographical peculiarities as the Desmidiaeere. Some

of the subaerial Alga1
, such as many species of Trmtepoldia^ Cephaleuros,

Phyllo&iphon, of the Seytonemaeea1

, Nostocacete, etc., are restricted to certain

regions, but, apart from indefinite 1 limitations to tropical or temperate zones,

their distribution is rather a question of atmospheric conditions than of

geographical situation. Most of the Oedogoniaeea?, Ulotriehacere, Clado-

phoracese, Zygnemaceae, and Protococcacere are more or less world-wide as

either temperate or tropical species, or as both ; and there is no reason to

suppose that the new species of these groups described in the present paper

(UhtJiriv idiospora, Deharya Uar&y'i, Momjeotia victoriensis, etc.) are restricted

to Australia. It is more than probable that they will be found in New
Zealand, in various islands of the Pacific, in the East Indian Archipelago, and

parts of Eastern Asia, and not unlikely in Central and South Africa and

South America.

.
• G. S. West in Journ. Linn. Soc, Bot. xxxviii. (1907) p. 82; W. & G. S. West in Ann.

Rov. Bot. Gard. Calcutta, vol, vi. (1907) p. 176.
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The Yan Yean collections were fairly rich in the Desimdiacese, and it is

this group which must be examined for the peculiarities which enable one ta

recognise from what part of the world the collections were obtained without

having previously been informed. Even with our present imperfect know-

ledge, one can almost invariably do this with a rich Desmid collection.

On contrasting Nordstedt's valuable contribution to the freshwater Algae of

New Zealand* with the present paper, it is at once obvious that Australia

and New Zealand have much in common amongst the Desmids, including

manv species which are only known to occur in this region. In the

Yan Yean collections the Australasian types were the following:

—

Pleurotcenium mamillatum, G. 8. \\ est,

Mirrasterkis Hardyi, G. S. \\ est.

Cosmarium Capitnlmn, Hoy & Biss., var. australe, G. S. West,

*

**
/ <*

?J

?5

/ l

?>

perjissum, G. S. West.

achondroides
9
G. 8. "W est.

dorsitruncatum, (Nordst.) G. S. West.

MuiTU/jl, Playfair.

turgidum, Breb., var. ovattnn, Nordst.

amphmt, Nordst.

flardyi
9
G. S. West.

amamvm, Breb., var. mediolace. Nordst.

Staurastrttm assitrgens, Nordst.

„ mgittavium, Nordst.

yy

??

victoriense, G. S. "West.

digitatum, G. S. West.

sexangulare, (Buln.) Kabenh., var. production, Nordst.

The following species, although not observed in the Yan Yean drainage

area, are also Australasian types so far as can be judged from our present

knowledge :

—

Euastnnn multiqibbennn. Nordst.

Micrasterias suboblonga, Nordst.

Co.smarium securiforme, Borge.

Xanthidium bifuratm, Borge.

}>

**

gloriosum, G. S. West (=X ptdclierrimum, Playfair).

multicorne, Borge.

Staurastrum cruciforme, Playfair.

?>
elegant, Borge.

Hyalotheca Mans, Nordst.

The Australian Desinid-flora is a rich one, probably far richer than that of

* O. Noidstedt in Kongl. Sv. Vet.-Akad. Handl. xxii. do. 8 (1883).

^^
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Europe, and even as far south as Victoria it is largely tropical in character.

It includes a number of species which are general in the Indo-Malayan
region, amongst which may be mentioned :

—

Pleurotunium Kayei, (Arch.)

Kabenh.; Triploceras gracile, Ball, and varieties*; Euastvum longicolle^

Nordst.
;
E. rostratum, Ralfs, var. prcemorsum

}
Nordst. ; Micrasterias Mobil,

W. &G. S. West; Cosmarium Askenasyi, Schmidle ; C. ijihenongense, Guhv.

;

Staurastrum unkorne, W. B. Turn., and varieties; S. patent, W. B. Turn.,

and varieties; and S. indetdatum, W. & G. 8. West. It appears as though

the Australian Desmid-flora had a good sprinkling of tropical Indo-Malayan
species, even such a common tropical species as Staurastrum unicome in the

Indian region extending as far south as Victoria.

A few African and Malagasy species occur, such as forms of Cosmarium
subtriordinatum, W. & G. S. West ; Staurastrum crcaratum, W. & G. S.

West ; S. bibracldatum, Reinsch, var. cymatium, W. & G. S. West f.

A few South American (Brazilian) species likewise exist in Australia,

and others which are more closely allied to South American species than

any other known forms. Pleurotanium oratum, Staurastrum leptaeanlhum,

S. zonalum, and S. leptocladum were originally described from Brazil,

and Staurastrum vietoriense is more nearly allied to the Brazilian S. nudi-

brachiatum than to any other known species.

VII. GENEEAL SUMMARY.

1. The PHYTOPLANKTON of the Van Yean Reservoir, Victoria, is rich both in

/ ft reaches its greatest development in March
and April, although the greatest hulk of the plankton as a whole is in July,

August, and September, when the Crustacea are dominant. The phyto-

planlton is poorest in September and October, in which months it is almost

absent.

It does not contain many Flagellates, and remarkably few Myxophycea\ The
i •absence of the Blue-green element at all times of the year is one of its most

noteworthy features*

The complete absence of Ceratium Hirundinella is also surprising, especially

as this organism occurs in the plankton of the Toorourong Keservoir which
supplies the greater part of the water to the Yan Yean.

It has a rich ])esmid-jiora, containing many characteristic Australasian types.

The plankton for a great part of the year can be described as a " Desmid-
plankton," and from February to April (or even May) it consists almost

exclusively of these interesting and elegant Conjugates. In the richness of

* Triploceras yracile exhibits more variation and abnormalities in the Australasian region

thtin in any other part of the world.

f Bohlin lias also recorded this species from the Azores.
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its Desmid-Hora it compares very well with the lakes of the western British

lake-areas. The Yan Yean Reservoir furnishes another instance of a rich

Desmid-plankton occurring in a lake situated on the Older Palaeozoic formations

and receiving the drainage from eAeusire outcrops of these old rocks, A portion

o

i

til le c Irainage, as is so often the case in mountainous, Older Paleozoic areas,

is also derived from outcrops of igneous material.

In the complete absence of Fragilaria and A&terionella, and of the star-

dispositions of the frustules of Jabellaria, the phytoplankton differs con-

spicuously from the European plankton, hut agrees with the known plankton

of the jjreat African lakes.

In the plankton of the Van Yean Reservoir there are three distinct

phases

:

I. Sov-Jan. (beginning of warm period).

—

Melosira grantdata and

Dinohryon are the chief constituents, together with a few of

the Protocoeeoidese (such as Pediastrum duplex var. clathratum

and Eudorina elegans).

II. Feh -Mag (warm period or summer phase).— Desmids dominant,

with a little Melosira grantdata.

III. June-Oct. (cold period).— Crustacea dominant; phytoplankton

almost absent.

The summer phase of the plankton )
most

European and North American lakes is dominated by Blue-green Algre, is

here dominated by Desmids (as in many lakes of the British area) and >y

Melosira grantdata. The latter is an exception to most of the freshwater

Baeillariese in having its maximum in tbe warmest period of the year.

Out of 104 species and 1(> varieties observed in the phytoplankton,

23 species and 5 varieties were exclusively confined to it, not having been

seen from any other part of the entire drainage area.

2. The microphytic benthos or littoral Alga-flora of the Yan Yean

Reservoir was richer in species than the phytoplankton and contained many

interesting tvpes. Many species common to the 'plankton and the benthos attain

first a maximum in the plankton and subsequently a nuuimum in the benthos,

the time which elapses between these two maxima varying from three to

eight weeks.

There are three phases in the benthos during the year, but these are not so

marked as the phases of the phytoplankton. They may be stated as

foilows :

I. Noc-Jan. (vernal rise of temperature).— Dominance of Oedo-

goniacese and Zygneinaceaj (mostly in the fruiting condition).

Many Desmids present, and some species abundant,

and Dinohryon frequent.

Feridtnium
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II. Feb.-July (warm period or summer phase).—Desmids dominant.

Metosira granulata and (Dceoneis Placentula conspicuous.

III. Sept -Oct. (cold period).—Very little Aljjal lite, at any rate in the

active vegetative condition. Tabellaria ftoccidosa and Van-

heurckia viridula both noticeable.

3. Some light is thrown on the oitlGix ok the microphytic benthos and
OF THE PHYTorLANKToN by the investigations carried out in other pnrls ol" the

drainage area. The upper clams (Toorourong Reservoir, Wallaby Creek

Weir, and Silver ( -reek Weir) yield few plankton species owing to the disturbed

state of the water, but their examination indicates that the Yan Yean Reservoir

does not derive its numerous Ahjal constituents from these dams although receiving

si&'-sevenths of its water-supply from them. The rich Alga-flora of the Yan
Yean appears to he derived almost entirely from its own small catchment basin,

and along the two marshy inlets of liana Creek and Ottelia Creek.

The phytoj)lankton is partially recruited from the microphytic benthos, and it

also consists in part of well-established forms which are not recruited from the

shore-regions. Some of these icelUestahlished plankton forms seemingly supply

the benthos with recruits in greater or smaller numbers during the autumnal fall

of temperature.

Some of the plankton species are not derived from the benthos, and neither

do they appear to be acquired by the aqueduct which brings the chief water-

supply from the large drainage area. As these species are in some cases

dominant forms, they must have been established in the plankton for some
time. Their actual origin is mostly a matter for future investigation.

4. Over 300 species of Algce were observed in the complete collections from
the entire Yan Yean drainage area. Of these, 14 species and 11 varieties are

/ 5 varieties which had

previously been only partially described are here dealt with in greater detail,

ind for the first time figured.

University Botanical Laboratory; Birmingham,

April 1<>08.

EXPLANATION OF THE PLATES.

Plate 1.

Photomicrographs of plankton from the Yan Yean Reservoir. Two upper photographs

January and March ; two lower photographs April. All X 100.

Figs. 1 & 2. Pediastrum duphw var. reticulatum ; 3. Scenedesmus bijuyatus forma armata
;

4 & 5. Melosira granulate ; 0. Tabellariafiocctdosa ; 7 & 8. Binobryon cylindrimm

var. divergens'j 9. D. elonyatum var. undulatum.

10. Micrasterias Ilardyi; 11. Staurastrum leptacanthum) 12 & 13. 8. corniculatwn
;
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14 & 15. S. corniculatum var. spinigerum; 16 & 17. S. mueronatum var. delicti-

tidum ; 18. S. sexanyulare ; 19. Melosira yranulata ; 20. Cosmarium pseudo-

protuberam var. anyustim; 21. Closteriopsis lonyissima.

Figs. 22 & 2*n Micrasterias Hardyi ; 24. Staurastrum a^suryens var. victoriense ; 2o. &
leptacanthum ; 26. 5. defectum ; 27. Cosmarium pseudoprotuberans var. (tnyustius

;

28. C Capitulum var. australe ; 29. Ankistrodesmm faleafits ; 30. Melosira

yranulata.

31 & 32. Micrasterias Hardyi\ 33. Damaged semicell of Cosmarium ackondroides :

34. CI Hardyi; 35. 6Y
. Capitulum var. australe

; 30 & 37. C. tortum forma

triffona : 38. Staurastrum corniculatum ; 39. >$'. assuryens var. rictorioise
;

40. *S. paradoxum var. longipe&\ 41. >S'. cuspidatumx 42. Old carapace of

Bosmina, with quantities of decaying organic matter attached.

JVbfc.—The dark, ill-defined patches in the March and April plankton consist of irregular

masses of decaying organic matter.

Plate 2.

Fig. 1. Mouyeotia victoriensi*, sp. n. X 500. Conjugating filaments showing two spores

each surrounded hv a wide mucous coat to which are attached numerous small
«

particles of mineral matter.

Figs. 2 3. Zyynema spontuueum, Nordst. X 500. In fig. 3 one zygospore (r) is shown and

two uplanospores (apL).

4-5. Mouyeotia mthcrassa, sp. n. 4, x 200; 5, spore with portions of walls of attached

cells, x 500.

6-11. Debarya Hardyi, sp. n. 6, X 500; early stage of conjugation, just after forma-

tion of conjugating-tube ; 7-9, X 1000, extremities of emptying gametangia to

show the internal thickening which is gradually laid down until they become solid.

10 & 11, two adult zygospores, X<500.

12-14. Ulothrir idiosjiora, sp. n. 12 & 13, two filaments showing vegetative cells and

adult akinetes (apt.), 500. X cfth, chloroplast
; py. }

pyrenoid. 14, akinete to show
* scrobiculation of wall, X 1000.

15. Ceratium Hiruudiucl/a, O. F. Mull. X 200. A form from the plankton of the

Toorourong Reservoir showing an inward curvature of the third antapical horn (<<).

Plate 3.

Figs. 12. Pleurotmiium mamillatum, G. S. West. 1, X 520; 2, X 430.

3. Splwrozosma Wallichii, Jacobs., forma australis. x 840.

4-5. Triplocera* yruciie. Bail., var. robustum, var. n. X 500. 5, side view of another

apex,

(j 7. Triploceras yracile
9
Bail, var. aculeatum, Nordst,, forma. X 500. 7, side view

of apical region.

8-10. Triploceras yrocite, Bail, var. denticidatum, (Playfair) nob. X 500. Fig. \)

shows side view of apical region.

11. Staurastrum unicorne, W. B. Turn., var. nodiferum, (\V. B. Turn.) W. & G.

S. West. A form, x 840.

12. Staurastrum neylectum, sp. n. a and b, X 500; //, X K40.

13. Navicula bicupitata, Lagerstedt. X 840.

14. Eanotia crispula, sp. n. X 500.

15-16. lihizosolenia morsa, AY. & G. S. West, x 840.

17. Gyrosir/ma elonyatum, (AY. Sm.) nob., var. ? X 500,
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Pi.

Fig

3.

4.

6.

0.

7.

8.

9-10.

1L
12.

4.

1. Micrasterias Thamasiana, Arch., var. pukherrima, var. n, x 350.

2, Cosmarium perfimm, sp. n. r/ and fc, X 500; </', x 840.

tjibenongenge, Gutw., forma. X 500.

dors itriw caturn, (Nordst.) nob. 500.

Murrayi, Playfair. a
} X 1 000 ; b and c, X 840.

subtriordznatum , W. i!t CI. S. West; forma. X 840.

Pkaseolu&y Breb., forma. X 500.

Hardyi, G. S. West, x 480.

ac/wudroides, sp. n. X 500.

traehypUurutn, Lund., var. sitbylabrum, var. n. x 500.

t/uadratulum, (Gay) I)e Toni. X 1000.

}}

}}

t9

»

V

M

M

H

'•

Plate 5.

Figs. 1-2. -Micrasterias Ilardt/i, G. 8. West, X 500. 2, basal view of semicell.

3-4. Cosmarium tortmn, Lagerh. & Nordst., forma trit/ona, G. S. "West. X 430.

5. Staurastrum mucronatum, Palfs, var. delicatulunij G. S. West, x 430.

(J, Cosmarium Capi'tufum, Hoy & Piss., var. australe, G. S. West. a, x 520; a' and

ft, X 430.

7. Cosmarium affinc, Pacib., var. excavatum, var. n. x 840.

8. Stmtrantrum muticum, Breb,, var. victoriense, G. 8. West. X 430.

9. Cosmarium goniodes
}
\f . & G. 8. West, var. subturt/idum, W. &G. 8. West.

X 840.

10. Staurastrum Icevispinum, Piss., var. subbrachiatum, (J. 8. West, x 430,

11-12, Staurastrum dit/itatum, aip.n. X 500. II, foui-rayed specimen; 12, five-rayed

specimen.

13-15. Staurastrum victoriense, sp. n. X 500,

1(5. Cosmarium monillforme. (Turp.) Palfs, var. limneticum^Y. & G. 8. West, x 500,

Plate 6.

Figs. ] :!. liadiofilum coujunctuum, Hchmidle. x 1000. Fig. 2 is the apex of a filament t«>

show the rounded apical cell. Fig. 3 shows a curious branched condition. cht.
f

parietal, cup-shaped ehloroplast.

4 8. Latjerheimia spkndem, sp. n. 4-6, X 500; 7 & 8, X 840. Figs. 5 & 8 show the

parietal chloroplast (chl.).

0. Zygospore of Plrurotcenium ovatum, Nordst., var. tumidum, Mask, x 220. Tl

inner and middle coats have shrunk away from the outer coat, and the middl

coat is externally papillate.

10 12. Staurastrum strhhttum, (Nag.) Arch. 10 & 11, x 550; 12, x 500. Fig. 10,

front view of zygospore with attached semieells ; tig, 1 1, zygospore seen from the

side; tig. 12, empty vegetative cell.

13, Staurastrum seuarium, (Ehrenb.) Balfs. X 500.

ie

»

14.

15 10.

patens, \V. P. Turn., var. plauctonicum, G. 8. West, x 520.

bibrachiutum, Keinsch, var. ci/mathun, W. & G. 8. West, x 500.

Fig. 15 shows an abnormal lower semicell almost identical in character with a

semicell of S. tetracerum, Palls.

)i

"

17. Staurastrum assur(jens
}
Nordst., var. vietoricuse, var. n. x 430.

18. Very large form of preceding variety, x 500.

10-20. Staurastrum evmvatum, W, & G. 8. West, forma, x 500.

21 22.

23.

>)

"

Hardyi, sp. n. 21, X 840; 22, x G50.

hmt/iradiatum, W. & G, 8. West, var. mhnudum
}
var. n. x 500.
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INTERNATIONAL CATALOGUE OP

SCIENTIFIC LITERATURE.

9

The Royal [Society has been engaged for some years past in arranging for

the publication of an International Catalogue of Scientific Literature,

beginning from the 1st January, 1901 . Each science is represented in

an annual volume containing lists arranged under authors and subjects, of

all books and papers published during the yearj these are contributed

through official channels of information—abroad, by direct control of the

respective governments—at home, by means of the various Societies which

devote themselves to particular sciences those Societies whose domains

overlap having arranged for mutual cooperation.
i

The collection of title-slips for the United Kingdom of Great Britain

and Ireland as regards

BOTANY

has been undertaken by the Council of the Linnean Society, and they appeal

to all botanic workers for support in their endeavour to compile a complete

record, by sending- notices promptly of all botanic issues to the undersigned.

The seventh volume, for 1907, is in preparation.

B. DAYDON JACKSON,

General Secretary, Linn. Soc
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Note on Juniperus taocifolia, Hook. & Arn. By Bunzo Hayata (Tokyo)

(Communicated by W. Botting Hemslf.y, F.R.S., F.L.S.)

(Plate 7.)

[Read 3rd December, 1908.]

The object of the present paper is to give a full description and illustration

of this interesting species and to terminate the confusion of identification,

due to the imperfect original description. The present Juniperus was first

described by Hooker and Arnott in 'Botany of Beeehey's Voyage/ p. 271,

as early as 1841, the authors basing their description upon a specimen

collected in the Bonin Islands.

So far as I am aware, no complete account has ever been given of this

Juniperus. It has been recorded from the Bonin, the Loo-Choo Islands, and

some parts of China. I have, however, wondered if this subtropical Juniperus

had reached, through the Loo-Choo islands, as far north as China. Therefore,

I have been longing to examine the Chinese specimens referred to this species.

Fortunately enough, I have enjoyed the opportunity of examining the Chinese

plant which wras recorded under the name of J. taxifolia. The specimens in

my hands are two—one of them was sent to Dr. H. Shirasawa from the

Royal Gardens, Kew, in the year 1903 ; the other was collected by Mr. A.

Henry, and contributed by him to the Herbarium of the Botanical Institute

of Tokyo, The former is labelled as "E. H. Wilson, W. China, Changyang

(Hupeh), No. ±28;' and the latter as " A. Henry, Prov. Hupeh, No. 2876 A."

Both specimens were referred to J. taxifolia by the late eminent authority

Dr. M. T. Masters, in the Journal of Botany, xli. p. 2(37, and in the Journal

of the Linnean Society, xxvi. p. 543, and xxxvii. p. 413. On examining

these specimens, I have found that they are altogether different from the

Bonin Juniperus in the shape of leaves, cones, and male flowers. I have no

Chinese specimen bearing female flowers. In the Chinese Juniperus the

leaves are very acute or even acerose, the male flowers are rather short, the

anthers are sessile or stipitate and irregularly arranged, the appendices of

the connectives are inconspicuous or sometimes obsolete, and the fruits bear

pointed vestiges of the innermost bracts. In the Bonin Juniperus the leaves

are obtuse, the male flowers are much longer, the anthers are sessile, never

stipitate, regularly arranged, the appendices of the connectives are very clearly

seen, and the fruits bear rounded vestiges of the innermost bracts, and usually

also of the bracts of the next series. On account of these differences,

I think the Chinese Juniperus is not J. laxifolia, and must receive a new

name. But at present I am not in a position to describe the Chinese species,

as I have not yet a perfect specimen of it.

* Gordon, i The Piuetum/ ed. 3
; p. 139 ; Beissner, 'Handbucli der Xadelholzkunde/ p. 181.

LINN. JOURN. BOTANY, VOL. XXXIX. H
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I add a full description of the Benin plant based upon a very perfect

specimen from the same islands, which I owe to the kindness of Mr. H. Hattori.

Juniperus TAXIFOLIA, Hook, et Am. in Dot. Beech. Vorj. p. 271. (PL 7.)

Arbuscula circ. 10 pedalis, trunco plus minus tortuoso, ramis horizontaliter

patentibus, ramulis pendulis. Hamuli novelli triquetri, angulis subalatis,

glabri. Folia linearia, 12 mm. longa, 1*5 mm. lata, obtusiuscula, patula, per

triennium persistentia, basi articulate, sessilia, ternato-verticillata, integerrima,

glabra, superne concava, glauca, subtus obtuse carinata. Flores amentacei,

dioecii. Amenta $ ex axillis foliorum annotinorum solitaria, cylindracea,

obtusa, 5 mm. longa. Stamina 8-10, ternato-verticillata, dense imbricata,

sessilia; connectivi appendicula squamiformis, late triangularis, obtusa, basi

rotundata, ferruginea, obscure carinata, in ejus basi dorso anthera pendula,

loculis 5-6 ellipticis utrinque obtusis 2-valvibus longitudinaliter dehiscentibus.

Amenta ? ex axillis foliorum annotinorum solitaria, globoso-elliptica, 3 mm.

lono-a, squamis 3-4-seriatim ternato-verticillatis. Squama) intimre 3, verticil-

late, crassiuscula?, basi leviter connects^ subrotundate, obtusissim»,C8eterum

libera, triangulares, obtuse, dense imbricate. Ovula 3, erecta, cum squamis

intimis alternantia, post foecundationem squamis auctis clausis operta. Galbulus

globosus, 8-10 mm. in diametro, carnosus, extus squamarum apicibus et mar-

ginibus prominulis notatus, coeruleo-fuscus. Semina 3, erecta, trigono-elliptica,

subcomplanata, apice breviter costata, mucronata; testa ossea, in ficiebus

dorsalibus glandulis 2-3 resiniferis oblongis insculptis notata, in ventral!

facie pauciglandulosa.

Ifab. Bonin Islands [F. Kawate, 1908).

I)

EXPLANATION OF PLATE 7.

Fig. 1. Fragment of a branch bearing fruits, natural size,

2. Fragment of a branch bearing male flowers, natural size.

3. Male flower.

4. Stamen seen from without.

5. The same stamen seen from within.

6. Female flower.

7. The same flower seen from a little above,

8. Apical portion of the same flower, one of the innermost bracts taken oil, showin

three ovules alternate to the bracts.

9. Young fruit, showing the innermost bracts much enlarged after fertilization.

10. Fruit seen from a little above.

11. The same fruit seen from a little below.

12. Seed, dorsal view.

13. The same seed, ventral view,

14. Embryo.

15. Section of a leaf.

(Figs. 3-15 are more or less enlarged.)
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*

The Forms o£ Flowers in Valeriana dioica, L. By It. P. Gregory, M.A.,
University Lecturer in Botany, Cambridge. (Communicated by A. 0.'

Seward, F.R.S., F.L.S.)

(Plate 8.)

ent

[Read 17th December, 1908.]

In 1877 Hermann Muller * described four forms of Valeriana dioica, L.,
distinguished one from the other by structural peculiarities of the flowers'.
The descriptions which Muller gave of these forms are :—(1) male, without
the rudiment of a pistil, with the largest corolla; (2) male, with the rudim_
of a pistil, with a rather smaller corolla

; (3) female, with distinct rudiments
of anthers, with a still smaller corolla

; (4) female, with scarcely visible
rudiments of anthers, with the smallest corolla.

A somewhat similar case of dimorphic male and female forms, occurring in
Rhamnus catliarticus, is described by Darwin f. A comparison of Midler's
figures and descriptions with those of Darwin, suggests that Miiller's first
form of Valeriana dioica corresponds with what Darwin called the " short-
styled male " of Rhamnus

; the second form with the " long-styled male "
;

the third with the " short-styled female/' and the fourth with the " lonff-
styled female."

Darwin's description of the various forms of Rhamnus indicates that we
are there dealing with a dioecious heterostyled plant. To work experimentally
with such a plant as Rhamnus is out of the question, but it seemed likely
that Valeriana dioica offered a parallel case, in which some results mi<dit be

e>

hoped for from experimental breeding. For several reasons the VaL„„
has proved unsatisfactory as a subject for experimental work, but durino- tl

erian

& -ie
past six summers numerous observations have been made upon the forms of
flowers which occur in the species. It is with these observations that the
present paper deals.

In May 1903, forty-six plants of Valeriana dioica were brought in for
experimental purposes from Dernford Fen, near Cambridge, where

&
they were

growing wild. These and their offspring (which numbered about four
hundred), together with numerous wild plants, which were examined from
time to time at Dernford and Wicken Fens, form the material upon which
the observations were made. I have no exact record of the total number of
plants which I have examined, but it is well over a thousand.

Four fairly definite types of flower can be recognized among the plants

* "Das Variiren der Grosse gefarbter Bliitenhiilleii," Kosmos, Bu. ii. 1877 p. 131
t ' Forms of Flowers/ p. 294 (in Reprint of 1892).

'

H2
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which have come under my notice. I£ suitable examples be chosen there

is no difficulty in discriminating between these four types, but each type-

form is connected with the next in the series by a number of intermediate

forms, which so completely fill in the gaps between tin 4 types, that the latter

can only be looked upon as the central forms of the groups in which it is

convenient to arrange the various forms of flower*.

For the sake of convenience I have applied Darwin's terms of " long-

styled" and " short-styled " to the two type-forms in the males, since these

terms fairly describe the main point of difference between them. At the

same time it must be pointed out that, in Valeriana dioica, there is no sharp

discontinuity between the two forms, such as the use of these terms might,

by analogy, seem to imply.

Among the female plants, I have found large numbers of plants which

agree with the description of Mulleins fourth class :
—" Female, with scarcely

visible rudiments of anthers "
; but with regard to his third group there is

some doubt. Perhaps it corresponds with those plants which it has seemed

to me to be best to class as hermaphrodites.

In the following descriptions, therefore, the four groups are called :

(1) short-styled male
; (2) long-styled male ; "(3) hermaphrodite

; (4) female.

Of these the last is much the most easily recognized, and perhaps shows

fewer transitional forms, if only for the reason that, in the production of

pollen, one has a definite character which marks off the hermaphrodite. For

this reason the description of this form is given first, and is followed by those

of the other forms, in the reverse order to that used by Miiller.

Female Plants.

The great majority of the female plants which I have examined have borne

flowers which correspond well with the description of Miiller s fourth type

" Female, with scarcelv visible rudiments of anthers, with the smallest

corolla.

These plants can be recognized readily by means of the small corolla and

relatively inconspicuous flowers. The fully open flower measures about 4 mm.
from the base of the inferior ovary to the tips of the petals. In such a flower

the ovary will be about 2'b mm. long, the corolla about 1*5 mm. long, while

the stvle projects beyond the corolla-lobes for at least 1 mm. (PL 8. tig. lj.

These measurements are of course only roughly approximate ; the more so as

the relative sizes of the various parts vary very much as the age of the flower

increases. In the newly opened flower, the style scarcely projects at all

beyond the corolla, and the ovary is relatively short (figs. 3, 3 a). As the

* Miiller leaves open the question of the existence of forms intermediate between his

types.
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flower ages, the style undergoes marked elongation and the ovary increases
rapidly in size.

The stamens of these flowers are the merest rudiments, in by far the largest

number of cases, and are scarcely visible from above (figs. 3 a, 4). There is,

however, considerable variation in this respect, not only as regards the

flowers of different female plants, but also between different flowers of the

same individual plant. Of course, the degree of visibility of the stamens
depends to some extent upon characters, such, for instance, as the openness
of the throat of the corolla, which have nothing to do with the stamens
themselves. Jt depends, too, on the age of the flower, the stamens being

somewhat more conspicuous in the young flower. But there is also a real

variation not dependent on such factors as these, which is sufficiently great

to render the stamens, in some cases, easily visible from above. The variation

may be either in the size of the rudimentary anthers, or in the length of the

filaments, or in both (see figs. 5, G).

In the more extreme forms of this variation, the staminal rudiments are

sufficiently obvious to give rise to some doubt as to whether the plants might
not correctly be placed under Midler's third type— 44 Female, with distinct

rudiments of anthers." Especially is this the case when this variation is

accompanied by another, in the form of an unusually large corolla. The
combined effect of masses of such flowers upon the general appearance of the

flower-head is such that the plants could be picked out from the other female

plants of more usual type, among which they were growing. The plants were

therefore kept under observation for two or three years, when it became
quite clear that no real line of separation could be drawn between them and

the more usual types into which they grade.

Although such plants as these just mentioned cannot be separated from the

females, on the other hand, in their more extreme forms (see figures 10. 11,

11a, 11//) they closely approach another type of flower which is herm-
aphrodite both in structure and function.

Plants icitlt Hermaphrodite Flowers*

In making the records of the plants examined, I have included under the

title " Hermaphrodite," all plants which produced pollen and indicated, by

the continued growth of the ovary after the corolla had fallen and by the

development of a pappus, the power to produce good seed. The possibilities

of testing the seed produced by these plants were limited ; the wild plants

had already begun to set seed from the earlier flowers when they were

transferred to the garden, but they suffered so much from the transplanting

during their flowering period that only one plant ripened a few seeds, from

which one seedling was obtained. Exceedingly poor harvests were obtained

in all cases from plants which had been raised from ^ied in the garden, and
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the two hermaphrodite plants were no hotter than the rest in this respect. In

1905 both plants were badly blighted, in 190G one of the plants did set four

seeds, in spite of the attacks of Aphis, but no seedlings were obtained. As,

however, this result is hardly, if at all, worse than that experienced in the

attempts to obtain seed from the ordinary females which were raised in

captivity, it does not reflect on the power of the hermaphrodite plants to

produce good seed under more favourable conditions.

There is, of course, some variation of flower-structure within the limits of

this group of plants as defined above. Even so, the number of plants which

fall within the group is very small. In the course of this work I have

examined about a thousand plants, of which only eight belonged to the group

in question. Two plants % which I have included with the females, nearly

approached this type in all characters but the production of pollen, while on

the other side, the line between the hermaphrodite and the long-styled male

forms is not always easy to draw, since it depends chiefly on the negative

character of non-production of seed. At the most, however, this uncertainty

only affects three plants which I have classed with the males. Of the eight

hermaphrodite plants, five were found in the wild state at Dernford Fen, and

three have appeared among the offspring obtained by breeding from them.

The flower of the most typical hermaphrodite form (figs. 14, 14 a) has a

somewhat larger corolla than that of the typical female flower. Neither the

style nor the stamens project much beyond the corolla ; the style bears

stigmatic lobes at its apex, and the stamens contain pollen, though not always

in very large quantity. Such plants as this might perhaps be considered to

represent Midler's third type, although his description " with distinct

rudiments of anthers " hardly seems to meet the case where good pollen is

produced. On the whole, I think both bis description and his figures of this

type agree more closely with the more extreme forms which I have classed

as females.

Among the hermaphrodite forms one meets with variations from the

central type just described, approaching respectively the female and the male

types. Examples of the former occurred among the offspring of a cross

between a female plant and one of the wild hermaphrodite plants. From
this cross, 25 offspring were obtained, of which 15 were female of the usual

type, and 6 male. The remaining four were provisionally classed as herm-

aphrodite ; two however failed to give pollen, and had to be placed among

the females. It should be noted that these two plants (figs. 10-12) showed

distinct structural similarities to the hermaphrodite type. The flowers were

rather larger than in the typical female, the staminal rudiments were larger

and easily visible, and showed a faint reddish tinge, in which they resembled

the distinctly reddish young anthers of the hermaphrodite and male plants,

* See also p. 03 and PI. 8. tigs. 10, 11.
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whereas the staniinal rudiments of the females are colourless. Further, these

two plants, together with the two hermaphrodites obtained from the same

cross, were in flower on May 11, 190G, at a time when as yet the only other

plants in flower were males.

Both the two hermaphrodite plants produced small quantities of pollen,,

which appeared to be good. The death of one of these plants, during the

winter of 1905-G, prevented further observations on it. The other plant is

shown in figs. 13, 13 a. Although not very different from its sister plants, it

had somewhat larger anthers, which showed the reddish tinge like that of the

young anthers in male plants. Many of these anthers contained a small

amount of pollen, but, on the other hand, those of other flowers of the same

plant were devoid of pollen. These two plants therefore approach the female

type very nearly.

One other hermaphrodite plant, raised by breeding from another cross,

must be placed at the other end of the series of forms, approaching the type

of structure shown in the long-styled males (see p. 9G). In this plant

(figs. 15-18), the corolla was as large as that of the ordinary male plants, the

stamens were larger than in the typical hermaphrodite (and therefore very

much larger than those of the plants just described), and the stigmatic

lobes at the apex of the style were smaller. In 190G this plant showed its

hermaphrodite nature by producing some fruits.

One of the plants found growing wild was of a type almost exactly similar

to this. It was used successfully as a male parent in some breeding

experiments. These " Hermaphrodite ,J plants, then, constitute a series of

forms, which may be grouped round such a form as that shown in fig. 11 as

a central type, but on either side approach the neighbouring classes very

closely.

Male Plants.

Muller divides the males into two classes : (1) those without the rudiment

of a pistil, with the largest corolla; and (2) those with a rudimentary pistil,

with a somewhat smaller corolla.

It may be said at once that, in all the males which have come under my
notice, some rudiment of a pistil is present, though it may be scarcely half a

millimetre in length, requiring careful dissection of the flower in order to

expose it.

There is not, in my experience, any constant difference in the size of the

corolla in the different types ; and although the usually shorter ovary of

the short-styled forms gives a higher value to the ratio (length of the

corolla) : (length of the ovary), I have not found the size of the corolla any

guide as to the nature of the flower. The point at which the stamens are

inserted on the corolla-tube is so nearly the same in the different types, that

I have not been able to discriminate between them in this respect. On the
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other hand, in some cases the size of the ovary may be made use of. Tims in

figs. 19 and 20 two sister plants are illustrated, the one long-styled, the other

short-styled. In the former, the ovary of the central flower of the cyme in

several cases reached, after the corolla had dropped, a length of 3 mm., and

in one case was 3 B 6 mm. long (fig. 22) ; while the ovaries of the corresponding

flowers in the latter plant were never more than 1 mm. long.

The male plants may be fairly readily divided, on inspection, into two

classes, according as the style is visible from above, without dissection of the

flower, or not. But this line of separation is a very rough one, since the

degree of visibility of the style depends upon many other factors than its

length, and is largely affected by such characters as the openness of the

throat of the corolla, and the development of the hairs in the throat. More-

over, even in plants in which the style ultimately reaches some length, in the

younger stages it is much shorter and often quite invisible from above. For

these reasons such a line of separation would include, with the short-styled

plants, many which, if the classes are to be retained at all, ought to be placed

among the long-styled forms.

At an early stage of this investigation it became apparent that, under each of

the two classes
u long-styled " and u short-styled," more than one type of flower

would have to be included. For convenience of recording, five forms were

therefore chosen as types, and each plant was entered according to the type

which it most nearly resembled. Of the five types A, B, C, i), and E (see

figs. 32, 34-37 and explanation of Plate), A and B are long-styled, I) and E
are short-styled, and is intermediate between the two. The lengths of the

styles in the flowers referred to the different groups were approximately :-

Group A : 2 mm. and over. Group : 1'1-1*6 mm.
Group B : 1*4-1*9 mm. Group 13 : OH-l/O mm.

Group E r 0*5 mm. and under.

But a really nearer idea of the types may be given by saying that :

In Group A, the style reaches nearly or quite to the top of the corolla-

tube.

In Group B, the style is somewhat shorter, but reaches a point above

the level at which the stamens are inserted on the corolla-tube.

In Group C, the style barely reaches the level of the insertion of the

stamens.

In Group D, the style does not reach the level of the insertion of the

stamens,

hi Group E, the style is a very small rudiment.

Plants belonging to group A are easily recognizable, the style standing up

prominently in the middle of the corolla-tube in the mature flowers (figs. 21,

23, 25). Plants belonging io the other groups are by no means so easil 1

j
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recognized, for, since the style undergoes elongation while the flower iis open,

the younger flowers of each type tend to resemble the older flowers of the

succeeding one. In addition, there is often considerable variation between

the different flowers of the same plant *, apart from any differences due to

the age of the flower. In practice, therefore, each plant was recorded as

belonging to the group indicated by the structure of that flower which had

the longest style, a large number of flowers from each plant being examined

in each case, especially in the short-styled plants. It may be mentioned here

that flowers of the type C (figs. 21), 35) were most frequently met with on

plants which bore other flowers conforming to one or both of the long-styled

types, although in one or two cases such flowers were found on plants which

otherwise bore only flowers of the short- styled types.

While there is no doubt that the majority of the males can be separated

into two groups, according to the length of the style, if care be taken to

dissect several fully mature flowers, there is equally no doubt of the existence

of a series of connecting forms. I do not wish to suggest that there is any

true line of separation whatever between my groups A & B, and D & E,

which were used merely for convenience in recording types intermediate

between those described by Miiller. That such types were of not infrequent

occurrence is shown by the fact that of 60 t male plants recorded under this

system,

21 were placed in Class A,

4 were recorded as intermediate between A & B,

8 were placed in Class B,

4 were placed in Class C,

(J were placed in Class D,

17 were placed in Class E.

CO

Not only are there connecting forms between the various types of male

flower, but the long-styled males, in their extreme forms, approach the

hermaphrodite type. Thus, one of the plants found in the wild state, which

was classed as a long-styled male, had a very well developed style with

inct (stigmatic) lobes at its apex. Two other plants, offspring of a cross

male X Long-styled male], in some of their flowers approached so nearly

the hermaphrodite type, that they were distinguishable from the plant shown

[F

in figures 15 ( somewhat smaller ovary and

* One very extreme case of this is referred to later (p. 98.)

t All the offspring of one cross are excluded from these figures, because continued

examination of Some of the plants has shown that such extreme variation occurs in the

different flowers of the same plants, that the accuracy of the classes recorded for the remainder

is laid open to doubt (see figures 32-37; and the description on pp. 98, 99).
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in the fact that, in their young flowers, the style was not visible from above,

whereas it was visible in all the open flowers of the hermaphrodite plant.

Finally, mention must be made of the variation which exists between

flowers of the same individual male plant, quite independently of any

differences which may be referred to the age of the flower. It is of course a

common occurrence that different flowers of the same plant should show slight

differences. Not infrequently these differences are more pronounced : thus,

the plant shown in tigs. 29-31 was classed in 11)05, according to the flowers

showing the longest style, as type B ; in lOOfi, in the 7 flowers examined,

the style scarcely exceeded that of type 0. In 1907, this plant gave

16 flowers in which the style was visible from above; from 12 of these

III flowers the anthers had already dropped, and the style was in most cases

clearly visible ; in the other four flowers the anthers still remained, and the

fact that, in them, the style was only visible with difficulty, serves to illustrate

the elongation of the style which takes place with age. But in 8 other

flowers, the style could not be seen at all from above. Among the 24 flowers

ji x? ii length of theatvle • i r 1*7 • tin
the measures ot the r ., ..,,

-

n varied trom - „ in an old flower in
length ot flower over all o*2'

which the style was easily visible, to t^, in a flower of similar age in which

the style was not visible. The former is of type B, approaching type A ;

the latter scarcely more than type D.

A quite extreme case of the same kind is illustrated in figs. 32-37, which

show the different types of flower encountered on the same plant on

May 27, 1907. The range of variation is so remarkable that it is worth

considering in detail. In 1005, this plant was classed as a short-styled

male; in 1906, twelve flowers were taken from one inflorescence of the

same plant ; of these, ten were of the type E, two of the type D, while

flowers taken from another spike showed similar characters. In 1907, the

flowers borne on nine inflorescences of this plant were examined and

measured. These inflorescences were numbered respectively A I-IV, B I & II,

and C I—III. The four heads A I-IV bore flowers corresponding exactly

with the description of 1900 ; some, or all, of the flowers borne on each of

the remaining heads were long-styled, while in one case (B II) every type

of flower from A to E was represented.

On the inflorescence B I, the flowers ranged between types B-D ; the

longest style measured 2 mm.,* the shortest was only half that length.

On the inflorescence B II, the range was even greater, viz. from A-E, the

majority being B ; the longest style recorded was 2*G mm. in length, the

shortest (fig. 37) only 0*4 mm.

* These measurements apply to the mature state ; flowers in which the stamens had

withered, or actually fallen, being chosen wherever available.



FORMS OF FLOWERS IN VALERIANA DIOICA. 99

On the inflorescence C I, most of the flowers were of the types A & B,

the styles ranging from 3*2-2*2 mm. in length, but one flower of the type D
was found, whose style measured only 1*1 mm.
On the head C II, the only four flowers in a mature condition were all

within the limits of the type A, while on the inflorescence C III, four

flowers were of the type A, two between A & B, and one of the type 13.

Similar, though less extensive, variations having been noticed in other

plants, an analysis of several inflorescences was made, in an attempt to

discover whether any phyllotactic or symmetrical arrangement of the

different types of flower might be found to exist. The flowers in Valeriana

dioica are borne in a series of opposite axillary cymes ; in some cases there

seems to be some suggestion that the shortest-styled flowers are generally

borne in the lowest pair of cymes. In the spike referred to above as B I,

long-styled flowers of the type B were present in all the cymes except the

lowest pair. Of the flowers borne in this pair of cymes, only one approached

type B ; in the four other flowers the style readied respectively 1*2, 13, 1*0,

and 1'2 mm. in length. That these were not simply young stages is shown

by the fact that the anthers had dropped in each flower.

Again, in the inflorescence C I, one flower of the upper cymes had a short

style (1*1 mm.), but the average length of the style in the remaining six

flowers was 2*8 mm. In the two mature flowers on the lowest cyme the

length of the style was only 2*2 mm.; and young flowers, of about the same

age taken from the upper and lowest cymes gave, respectively, lengths of 2*0

and 1*6 mm.
In another plant, the flowers of one inflorescence were mostly of the

type A, but two flowers of type B were found on the lowest pair of cymes;

while on another inflorescence of this plant, in which most of the flowers

were of the type B, a few found on the uppermost cymes were type A.

On the other hand, in the inflorescence B II, no sort of arrangement

could be discovered. One cyme of the uppermost pair bore five flowers

(in three of which the anthers had either withered or dropped), all of

type E or D, the styles measuring from 0*4-0*0 mm. The corresponding

cyme on the other side of the axis bore three flowers, one near type A, with a

style 2*6 mm. long, and two of type D in which the longer -style only

measured 0*9 mm.
One other type of variation may be mentioned. In one plant all the

flowers examined in 1905 had an unusually long corolla-tube below the

spur (fig. 28). In these flowers the style measured from 1*8-2 mm. in

length, and yet scarcely reached the level at which the stamens were inserted

(fig. 28 a). In later years this elongation of the tube was less marked and

the plant bore several flowers of the type A.
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Conclusion.

It appears that the individuals of Valeriana dioica may, for convenience,

be arranged in classes, distinguished from one another by the relative

development of the male and female reproductive organs, and to some

extent by the size of the corolla. Each class consists of a number of plants

which differ slightly from one another, but may be arranged around a

central form, which may be taken as the type for the group. In each group

the extreme forms approach very nearly the extreme forms of ihe neigh-

bouring group or groups ; and, while the central forms of each type are

easily distinguishable from one another, there is absolutely no sharp line of

separation between successive groups, although the intermediate forms occur

in relatively small numbers. The wide range of variation shown by flowers

of one individual, in certain cases, tends to emphasise this continuity of the

series from type to type.

Whether the hermaphrodite plants described above may properly be

regarded as a group, or whether they ought to be regarded simply as a

series of transitional forms, is a debateable matter. It would be natural to

suppose that in a species where the males are separable into two groups,

according to the degree of development of the rudiments of the female

organs, a corresponding line of division might be found in the sex in which

these organs are functional. Midler's class of " Females with distinct

rudiments of anthers'' corresponds much more closely, I think, with certain

forms which I have classed with the females, than it does with the herm-

aphrodite group ; yet I think a separation of these forms from the commoner
type of female would be extremely difficult to effect, and the boundaries of

the two resulting classes would be even more ill-defined and artificial than

they are in the males. On the other hand, the eight hermaphrodite plants

would form a group most disproportionately small in comparison with the

size of the other groups.

As regards the relative numbers in which the various forms occur, in the

wild state at Dernford Fen the males appeared greatly to outnumber the

females. On the other hand, of the plants obtained by breeding under

cultivation, 298 were females, 3 hermaphrodite, and 65 males. Of the 298

females, 132 were obtained from crosses of which all the offspring were

female. With regard to the apparent preponderance of males at Dernford

Fen, two circumstances, both of which introduce a source of error into any
counts which may be made, must be taken into consideration : first, that

the flowering period of the males tends to be slightly earlier than that of the

females (at any rate when the plants are cultivated in a garden), so that

the counts might vary substantially, according to the season at which they

were made ; second, that, owing to the stoloniferous habit of the plant, the
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more profusely branched male plant would tend to give rise, vegetatively, to

a larger number of apparently separate plants than would the more compact

female.

From what has been said above, it will be clear that Valeriana dioica is-

not a favourable subject for experimental work which requires the rapid

and accurate determination of the characters of large numbers of offspring.

Other sources of difficulty He in the fact that the plant is a perennial, and

frequently does not flower until the third year, and also in that plants

raised from seed in the garden have, in my experience, generally proved

weakly and very liable to the attacks of Aphis, rarely ripening any useful

quantity of good seed. It has therefore been decided to abandon the

experimental work begun in 1903. Below I give a summary of such

results as have been obtained.

So far as they go, they indicate that

:

(1) The cross ( ? X c? Long) may give, according to the individual plant

used, either

(a) Both of the parental types, and no others. The total numbers

obtained here were G2 $ , 23 £ L., or 2*52 : 1.

(/>) Female only, no male offspring. Three crosses gave 116 ? , $ .

(c) Two crosses of this type are recorded as giving three types of

offspring, viz. 22 ? , 4 <$ L., 5 £ Sh. But as these records were

made before the great variation, which may occur in the flowers of

the male plant, was fully realized, 1 do not wish to lay stress

on them.

((/) Male offspring only, occurred in one cross, viz. $ ,
-1 £ Long.

From the above figures the offspring of one cross are omitted, owing to

the widely different types of flower borne on the same male plant (see pp. 98,

99, and figs. 32-37). This cross gave 7 ? , 9 <J.

Taking into consideration only the sex of the offspring, we find that the

above ci'osses give, in the cases where both sexes appeared among the

offspring, 84 ? , 32 J, or 2'62 : 1.

(2) The cross ( ? X <J Short) may give, according to the individual plant

used, either

(a) Three types, viz. ? , <$ L., and $ Sh. This occurred in one cross

only, the numbers obtained being 30 $ , 10 $ L., 7 & Sh.

(b) Both parental types, and no others. These occurred in the pro-

portions of 37 ? , 10 <$ Sh. (In one of the male plants the style

was somewhat longer than usual, reaching type C.)

(c) Female only, no male offspring. One cross gave 16 ? , £ .

i
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Taking into consideration only the sex of the offspring, the above crosses

give, in the cases whore both sexes occur among the offspring, 67 ? , 21 cf,

or 2-48 : 1.

Combining the results of all the above crosses in which both sexes occur

among the offspring, the numbers obtained were 151 ? , 59 £ (including

both long- and short-styled), or 2'5G : 1.

(3) only obtained in those crosses in which one

of (the parents was of that character. In one case the hermaphrodite plant

was used as the female parent ; one seedling only, an hermaphrodite, was
raised. In the other case the hermaphrodite plant was the male parent

;

the offspring were 15 ? ,

p. 93, and figs. 10, 11), 2 I

\>
? approaching the hermaphrodite form (

' cJ L., 1 J doubtful (died without produci

a sufficient number of flowers ; those examined were short).

r>

The most interesting fact shown by the above results is the large pre-

ponderance of females which occurs in the offspring. In each type of cross

where the two sexes appear among the offspring, this preponderance is in

the proportion of, roughly, 2'5 : 1. This ratio may, however, be affected by
the power which this species appears to possess of producing seed in the

absence of pollination. In the course of these experiments 30 inflorescences,

borne upon 20 plants, were covered to prevent accidental pollination, and
were left without artificial pollination. The majority of these spikes

produced nothing, but from 5 of them G2 fruits were obtained, many of

which indeed appeared empty, but others appeared good, and 11 seedlings

have been raised from this harvest.

EXPLANATION OF PLATE 8.

The figures are from free-hand sketches drawn to scale from measurements of the flowers

represented. The scale is the same for all the figures except Nos. 5, 0, 19, & 20. In
iigs. 5 and 6 the scale is twice, and in figs. 19 and 20 it is one half, that employed for the

other figures. For the sake of clearness no attempt is made, in the figures showin
which have been dissected, to represent the hairs which occur in the corolla-tube.

g flowers

Fig. 3 a. The

Figs. 1 & 2. Female flowers in side view.

Fig. 3, Young female flower in side view
; the style is not yet elongated.

same flower seen after the corolla has been split up from the side.

Fig. 4. Diagram of a typical female flower as seen directly from above.

Figs. 5 & 6. Female flowers displayed by splitting up the corolla from the side, to show
the variation in the form of the anther rudiments. (The magnification is twice
that used for the other figures of female flowers.)
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Figs. 7-9. Flowers of an abnormal female plant. The corolla is relatively very

large, and, except in one flower, always divided into more than 5 lobes.

Fig, 7. Side view of a flower showing supernumerary corolla-lobes. Fig. 7 a. The same

flower after splitting the corolla. Fig. lb. View from above.

Fig. 8, Flower with two separate styles, displayed by splitting the corolla. Fig. 8 a. View

from above.

Fig. 9. View from above of a flower with supernumerary corolla-lobes.

Figs. 10-12. Flowers of a female plant which approached the hermaphrodite type

in the large corolla and the large staminal rudiments (see p. 93).

Fig. 10. A young flower, in which the style had not yet elongated, displayed by splitting

the corolla.

Fig. 11. Side view; fig. 11a, view from above, of a mature flower of the same plant.

Fig. 116. The same flower after splitting the corolla.

Fig. 12. Style from another flower of same plant, to show the splitting of the stigmatic

lobes which occurred in many flowers.

Fig. 13. Flower of a sister plant to the foregoing. The anthers were reddish in colour and

produced a small quantity of pollen. Fig. 13, the same flower displayed by

splitting the corolla ; fig. 13«, view from above.

Fig. 14. Flowers of the typical "hermaphrodite" type. It may be noticed that the style

does not much exceed the corolla-tube in length. The anthers produced good

pollen in fair quantity. Fig. 14, side view ; fig. 14 a
9
the same flower displayed

by splitting the corolla.

Figs. 15-18. Flowers of an hermaphrodite plant which approached the form

of the lon^-stvled male flower.

Fig. 15. A flower in which the anthers had not dehisce,!, displayed by splitting the corolla,

to show the short style of the young flower.

Fig. 10. Side view of a mature flower whose anthers had dehisced.

displayed by splitting the corolla.

Fig. 17. Similar flower seen from above.

Fig. 18, Ovary of a flower from which the corolla dropped.

Figs. 19 & 20. Cymes from two mule plants, offspring of the same cross, one long-styled

(type A), the other short-styled (type E), showing the marked difference in the

size of the ovary of the central (oldest) flower of the cyme. In the left-hand

flower of fig. 19, the long style is visible, standing up in the corolla-tube. (The

magnification is half that used for the other figures of male flowers.)

A flower of the plant represented in fig. 19, displayed by splitting the corolla.

Ovary of central flower of cyme, the corolla having fallen, of the .same plant.

Flower from another plant, displayed by splitting the corolla. The flower

is of type A, but the style is rather shorter than in the plant represented in

Ovary of central flower of cyme of the same plant, for comparison with fig. 22.

Flower of the type A, from another plant, seen obliquely from above.

Fig. 2(5. Ovary of a flower, the corolla having fallen, from the same plant. A comparison

of tigs. 22, 24 & 2G will show the variation in the size of the ovary which exists

in different long-styled plants.

Fig. 16 a. The same

Fig. 21.

Fig. 22.

Fig. 23.

Fig, 24.

Fig. 25.
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Fig. 27. Longitudinal section of the young bud of a flower of the type A. In the young

bud the style only reaches to the level at which the stamens are inserted (cf. the

preceding figures in which the style has reached to the top of the corolla-tube).

Fig. 28, Flowers from one plant showing unusual elongation of the corolla-tube below the

spur. In these flowers, although the style reached a length of from 1*7 to nearly

2 mm., it was quite invisible from above, and, as shown in the long. sect. (fig. 28 a),

it did not reach above the level at which the stamens were inserted. Subsequently

this plant bore numerous flowers of the type A, and a few of the type B, in which

the variation shown in these figures was not present.

Figs. 29-31. Flowers from a plant varying between types B & C.

Fig. 29. A flower of type C, displayed by splitting the corolla. This flower was well open

and apparently about the same age as that shown in fig. 80, but not as old as that

shown in fig. 31.

Fig. 30. A flower of type B, displayed by splitting the corolla.

Fig. 31. An old flower whose anthers had fallen, displayed by splitting the corolla; from

the same plant as the two preceding.

Figs, 32-37 represent the various types of flower which were all borne on one male

plant. All the flowers represented were fully mature, while the

anthers had withered in that represented in fig, 33, and had fallen in

that represented in fig. 37, which had the shortest style of all.

(For full description see pp. 98, 99.)

Fig. 32. Type A.

Fig. 33. Type A, but with rather shorter stvle than the preceding.

Fig. 34. Type B.

Fig. 35, Type C.

Fig. 31). Type D.

Fig. 37. Type E.
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Fucus spiralis, Linne, or Fucus platycarpug, Thuret : A question of Nomen-
clature. By F. Borgesen, Ph.D. (Communicated by the General

Secretary.)

(Plate 9.)

[Rend 4th February, 1909.]

It is indeed r F,

which occurs, for example, commonly along the whole west coast of Europe,
is designated by most botanists under different names in different countries.

Prof. Sauvageau has also pointed this out in his recent paper :
" Sur deux

Fucus recoltes a Arcachon (Fucus jjlatt/carpus et F. lutarius) " *.

In this paper Prof. Sauvageau tries to make it clear that we must use the
name Fucus platycarpus of Thuret for the plant in question, and not Fucus
spiralis, L., as I have done in my work on the Marine AW& of the Fa3roes
(' Botany of the F*rC>es/ Part ii., Copenhagen, 1902, p. 472). Prof. Sauvageau
considers that we know nothing certain as to Fucus spiralis of Linne ; he
especially tries to make it clear that the species of Linne includes different

forms of Fucus vesiculosus, e. g. F. vesiculosus f. spharocarpa, common in

the northern seas, which Linne might have collected during his journey
in Finmarken.

Prof. Sauvageau writes, for instance, p. 1G :
" Puisque cette variete

sphcerocarpus du /*'. vesiculosus est si repandue et si abondante dans le

mers boreales, ii est presque evident, a priori, que Linne l'a recoltee durant
son voyage en Laponie, presque evident aussi que, Fayant recoltee, il l'a

confondue avec son F. spiralis lequel, on ne doit l'oublier, est simplement
caraeterise par les deux mots :

' interne nudo/ et non par la nature sexuelle

des receptacles/' And on page 23 we read :
" Je ne disconviens nullement que

le Fucus hermaphrodite, corymbiforme et spirale entrait dans la constitution

du F. spiralis rencontre par Linne dans son voyage en Laponie, niais

celui-ci renfermait certainement aussi les Fucus vesiculosus spiralis le

F. vesiculosus var. sphcerocarpus et peut-etre d'autres a base'inferne nudo '

des regions boreales." And page 25, repeating the same, Prof. Sauvageau
even adds Felvelia and Fucus iujiatus.

I have thought it right to reprint here my text of Fucus spiralis in
' Botany of the Faeroes/ pp. 472-477, as perhaps not every reader of the
present essay has my paper at hand. I would add, that until my paper
appeared, this species not only figured under different names by most
authors, as there mentioned, but its different forms were even considered as

different species by the same author in the same work. Just to mention one

* Societe acientiiique d'Arcachon. Station Biologique. XI"ue Anuee Bordeaux
1908.

>
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example : De Toni's ' Sylloge Algarum,' vol. iii., where we find Fucus platy-

carpus, Thuret, p. 205, Fucus vesiculous var. limitaneus, Mont., pp. 206-7, and

Fucus spiralis, L., p. 207. I am pleased to see that Prof. Sauvageau quite

agrees with me as to the definition of the species.

In ' Botany of the Freroes,' T have written as follows :

—

u Frcus spiralis, Lirute, Flora Lapponiea, p. 350, No. 4G7 ;
Species

Plantannn, Tom. ii. p. 1159, Holmise, 1753; Systema Naturae, Editio

daodecima, Tom. ii. p. 715, Holmue, 1707 ; Kjellm., N. I. p. 252 (202).

Fucus pilocarpus, Thuret, Etudes phycolog. p. 70. Fucus Areschougii,

)

f. typica. Fucus Areschougii', Kjellm., the main form, Handb. I. c.

f. NANA, Kjellm., Handb. p. 11; Fucus limitaneus, Mont., Thuret, /. c.

pp. 41-42; Fucus platycarpus, var. limitaneus, Sauvageau, Sur les

Al«>ues du golfe de Gascogne, p. 35 (Journal de Kotanique, vol. xi.

p. 2(58).

" I am quite convinced that all the species mentioned here and described

f>

)

spiralis. Linne/s description in the works quoted is, though short, yet fairly

exhaustive, so a sufficiently clear idea may be formed of what he meant.

" Now the alga named by Thuret Fucus platyearpm and figured by him

on tab. 10; /. c—original specimens of which were very kindly sent to me

from Thuret's herbarium by Prof. Sauvageau—differs rather considerably

from what, e. g., Kjellman calls Fucus Areschougii, and of which a typical

example is to be found in Aresehoug's Exsicc. No. 54 (compare also my

fio-ure 1)4*). But to this I may remark that both in the Firth of Forth near

North Berwick, and at Heligoland I gathered specimens which are exactly

intermediate between these. And even among my Freroese material I found

a very few specimens or portions of plants which reminded one strongly of

Fucus platy'carpus , Tliur., e.g., the portion of the plant given in fig. 95 t, the

other part of the same plant being like the main species. My opinion is, that

Thuret's Fucus platycarpus is a more southerly variety of Fucus spiralis,

while the typical form occurs more particularly in the northern regions, but

may also be found growing together with var. platy<carpa in the southern.

I would point out as particularly characteristic of var. platycarpa that its

main branches are distinctly continued along its whole length, while

Fucus spiralis, L., typica—as I regard it, and to which as I said before

* I. e. fig. 1 of the present paper. t Fig. 2 on p. 103.
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FW 1

-Fkcus spiralis, L. From Thorsliavn. 2/3 : 1. (H, Westergaord, del.)

I
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Fig. -J,

iucm spiralis, L. Part of a plant approaching var. platycarpa, Thur. From
Tliorshavn. 3/4 : 1. (II. Westergaard, del.)

I refer, e. g., i'l/cus Areschmigii as a synonym—has all its branches, even the

topmost, distinctly tlichotomous, and the latter terminating in receptacles,
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which are usually more or less swollen and roundish-oval, and occur terminally

either two on each branch, or cordate if the bipartition is not complete. On
observing a well-pressed herbarium specimen of a typical Fucus spiralis

{e-<J., Areschoug's Exsicc. No. 54), all the receptacles will be seen to occur

along the periphery of the plant, while in var. platycarpa they are situated

along the main branches, beginning from somewhere near their base. It is

a pity that Kjellman, who in N. I. refers this species to Fucus spiralis, does

not give any reason for having in ' Handbok ' given it the name F. Aresclwugii.

In his description of ft. borealis, Kjellman just writes in a footnote :

—

' If the

name Fucus spiralis, L., agrees with this species, then it must most properly

be applied to the northern form/
u With regard to forma nana (fig. 96*), the latter is only a small dwarf

form of f . tt/pica. I have reported Fucus Umitaneus, Mont., as synonymous
with this form on the strength of some specimens gathered in the Canary

Islands by the late Mr. 0. Gelert Further, Prof. Sauvageau kindly sent

Fisr
°

e-
-J -

Fucus spiralis, L.
7

f. nana. 1 : 1, (H. Westergaard, del.)

me specimens of this form from Cap du Figuier in the Bay of Biscay
;
he

Fi

writes, l. c. pp. 171-2 :— 4 En 1896, j'en ai recolte sur un bloc situe en avant

du Casino, de petits, greles et bien fructifies, en touffes eparses, de 2 a 3

centimetres de longueur, et j'etonnerai probablement les algologues qui ont

explore seulement les regions plus septentrionales, en disant que j
aie pu

faire rentrer dans une boite d'allumettes ma recolte, qui se composait d'une

dizaine d'exemplaircs bien entiers.' The Fseroese specimens from exposed

localities are often as small.

9(3, i. e. figure 3 of this paper, as shown ahove.
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" Several Fa?roosc examples are shown in fi#. 97, the small ones being forma

nana, the large f. typica. Tins species occurs in the littoral zone along the

Fa?roes, and grows in fairly sheltered situations (especially forma typica) as

well as on exposed coasts (forma nana). In more particularly exposed places

the latter may he found growing at a considerable height above high-water

mark, e. g m} at Vaags Ejde it occurred at a height of some 5 metres. It

grows by preference on steeply inclined cliffs which are incessantly dashed

by the sea in rough weather. On the other hand, in calm weather it often

suffers from desiccation, and I have frequently gathered it so dried that it

could easily be broken. It always grows gregariously, and this applies

especially to forma nana. It has also sometimes been found in rock-pools at

high levels, e. c/., in abundance near Velbestad, specimens from such situations

being thinner and of slenderer build, answering to L linearis oi Fucus inflatus,

as f, nana answers to f. disticlta.

" Fructifying plants were found in April, May, June, July, and October.

A few specimens gathered in December were sterile. Its period of fructifica-

tion corresponds exactly to that of plants in the Norwegian Polar Sea where,

according to Kjellman L c, they bear receptacles during summer and a part

of October.
»

Now Prof. Sauvageau thinks that the name of this plant ought to be Fucus

platycarpus, Thur., with var. spiralis., Sauv. ; while on the contrary I have

called it, and still maintain it ought to be called, Fucus spiralis, L., with var.

platycarpa (Thur.) Borgs.

The question at issue is now : Is Linnets description of Fucus spiralis such

as would make it quite certain what plant it is applied to ?

In 'Species Plantarum/ torn. ii. p. 1159, Holmise 1753, Linne gives the

following diagnosis :
—" Fucus spiralis. Fucus fronde dichotoma Integra,

caule folium percurrente : inferne nudo, vesiculis verrucosis tenninalibus.

IT. lapp. 467. Fl. suee. 1003, Rov. lugdb. 514.
u Fucus spiralis maritimus major, l\aj, angl. ?>. p. 41.

" Habitat in Oceano."

The diagnosis itself is short, and, but for a single less essential exception,

literally like that of Fucus vesiculosa*, but if the species-name is to be

considered, the characteristic twisting of this plant is justly pointed out.

However, it is not to be forgotten that Linne, with regard to the diagnosis

of Fucus vesiculosus, adds: " Fucus marinus L Quercus maritima vesiculas

habens." *

* Prof. Sauvageau does not mention this, and when he on p. 7 writes :—" II n'est meme
pas certain que le nom specifique soit plus expressif que la diagnose, car Linne appelle les

receptacles vesicules, et tous les Fucus meriteraient le meme qualificatif de vesiculosus," it is

not quite correct, as Linn<5 calls the receptacles " vesiculae verrucoses; " hut the vesicles only
u vesiculae.

7 '
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To get a clear idea as to Linne's plant, we are of: coarse obliged to

examine his quotations. In ' Flora Lapponica/ which Linne quotes first, the

diagnosis of Funis spiralis is almost the same, but Linne adds :
" Spiralis

dicitur, quod contorqueat se in spiram, nee facile, si exsiccatur, in planum

extendi possit/
J
as a further explanation.

Further, Linne quotes 'Flora Suecica/ where the diagnosis is :
.

" Fucus

folio dichotomo integro, caule medium folium transcurrente infeme nudo,

vesiculis verrucosis terminatricibus," Roy. lugdb. 514 (which I have not

seen), and lastly, Raj. angl. 3. p. 41, where the following description of

Fucus spiralis maritinius major is written: " Prrecedenti proxime accedit,

foliis angustioribus, dichotomis, intortis, dodrantem aut pedem longis.

? seminales, quam in priori, brcviores sunt &

tumidioros." The previous species to which Ray refers is Fucus vesiculosus.

Here I do not think there can be anv doubt as to the plant intended.

In my paper I quote * Systema Naturae,' Editio xn. t. ii. p. 715, where

the diagnosis of Fucus spiralis is :
" Fronde plana dichotoina integerrima

punctata : inferne lineari canaliculata, fructif. tubcrculatis geminis "
; and

Linne adds : " Frons membranacea, plana, sed inferne angustior, hinc

canaliculata. Fructific. terminales, geminse, pedunculate, oblongse, erassi-

usculce. Dum crescit in mari contortus est in spiram." Linne has here

altogether omitted " vesiculse verrueosse " from the diagnosis, but instead

Vesiculis caret, extremitatess vei

he gives a detailed description of the terminal, swollen receptacles. The

misleading description of the lowest part of the thallus, " inferne lineari

canaliculata," which has here been given in the diagnosis, and upon which

Prof. Sauvao-eau lavs so much stress, seems to me to be only of secondary

significance, ami may easily be explained by the fact that Linne has relied on

badly prepared plants, which, during the drying process, may easily get the

margin somewhat upward bent, or folded together (cf. Oder's figure in

' Flora Danica,' pi. 286", about whiel i ')

Starting with the diagnosis in ' Species Plantarum.' and the authors quoted

by Linne. especially Ray, and also with what Linne has added in his other

works quoted by me, it seems to me that all doubt is at an end with regard

to the plant which Linne calls Fucus spiralis, and that it cannot possibly

contain, e. g.> forms of Fucus vesiculosus, as Prof. Sauvageau suggests.

As we have seen, the plant of Linne is not characterized by the two words

only, " inferne undo," but by a series of essential characters, by which the

plant may easily be known, even if Linne had not emphasized the sexual

nature of the receptacles (cf. the quotation of Prof. Sauvageau, /. c. p. 16),

an unreasonable demand of Linne considering the period. This statement is

well supported by examining the specimens in Linne's herbarium.

During a visit to London in October 1907, I had, through the kindness

of the General Secretary of the Linnean Society, Dr. Daydon Jackson, the

opportunity of seeing these specimens. Mr. Howe had also seen them earlier,
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and writes (Bulletin Torrey Bot. Club, 32, 1005, p. 581) that " they seem to

support Borgesen's position.*'

Two specimens are to be found in Linne's herbarium with his inscrip-

tion "4 spiralis/' and as these specimens have a special interest, I shall

try to describe them as explicitly as possible, also giving a reproduction of

them (PI. 9).

Both the specimens are pasted on to small sheets of paper, which are

themselves pasted on full-sized sheets, viz. 32 cm. x 21 cm. Linne's writing-

is on the big sheets, but in one case, in writing the word " spiralis," his

pen has passed up with the letter " 1 " on to the smaller sheet.

On the one specimen (upper figure) there is also written in pencil

"Liyhtfoot? G," possibly by Dawson Turner, and furthermore a nearly effaced

"spiralis" in what Dr. Daydon Jackson thinks to be Linne's handwriting.

Beside this, Dr. Daydon Jackson has also written me the following:
" In the herbarium here, is a sheet of memoranda by Dawson Turner (of

Yarmouth), in which he says :
' Fuais spiralis, 2 spec"

8

, one very singular

(see sketch by Mr. Hooker), the other, the common small plant.' I do not
know where Hooker's sketches are at present ; but it seems quite clear that

Lmne wrote up his species as you still understand it, but pinned something-
else besides, with the same name, to it."

The specimen represented by PI. 9, upper figure, is about 10 cm. long ; it

is badly spread and prepared, the branches are naked at the base, towards the
top £-£ cm. broad, rather twisted, bearing in the top rounded, sometimes oval

bifurcate receptacles about 5-8 cm. long. The plant quite agrees with a smaller
specimen of the form, which is commonly found on the shores of the northern
seas, viz. with what I call var. typk-a. It is an understood thing that any
examination of this unique herbarium, which necessitates a cut into the
plant, the specimens of which are so very small, is quite out of the question,
and thus a microscopic examination to decide whether these plants are
hermaphrodite or not, is impossible ; but anybody, having at least some
knowledge of Funis spiralis, will, at first sight, admit that it is that plant
which we have before us.

The other specimen (PI. 9, lower fig.) is only a smaller fragment of a some-
what larger plant. It has an almost even, broad thallus, downwards c. 4 mm.
broad, upwards a little broader, the margins bent a little upwards, which lias

perhaps been the reason of Linne's bewildering statement " liinc canaliculata."
The receptacles vary somewhat in form, those in the middle being broadly
oval, the others elongated, the longest reaching a length of almost 2 cm.,
while the short ones are only 1 cm. long and £ em. broad. The whole length
of the specimen is 18 cm.

On sending me a photograph of this plant. Dr. Howe asked for my opinion
of it, when I answered, " It may be Funis spiralis, but it may also very well

//at
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Both these species are hermaphrodite, and some of their forms may give

rise to difficulties * when studied in the herbaria ; but in nature, where these

species occur together, it will always be easy to decide to what species a given

specimen belongs, as they grow at different tide-levels, viz. : Fucus inftatus

on sheltered coasts at about low-water mark, while Fucus spiralis occurs at

about high-water mark. As before said, I dare not say anything decided

as to this specimen ; the long receptacles suggest Fucus inflatus, while the

short roundish ones might belong to Fucus spiralis, L. : possibly we have to

lo with a bastard of these two species.

Even if one of Linne's specimens is doubtful, it is my opinion that we

have sufficient support in the other typical specimen ; no doubt most herbaria

have, besides typical specimens, others also more or less differing. At all

events the Linnean specimens show that they have nothing in common with

Fucus vesiculosus, and Prof. Sauvageau's chief complaint against Fucus

spiralis, L., that this included also forms of Fucus vesiculosus, is thus not

supported by Linne's herbarium.

Finally I want to emphasize a point which 1 find is highly in favour of my
opinion, namely :— that Linne, in the group of Fucus, which he describes as

" Dichotomi frondeccentes," has the following six species : serratus, vesiculosus,

ceranoides, spiralis, injiatus, and divaricatus. With the exception of the last

mentioned, which is a form of Fucus vesiculosus rich in vesicles, the species

which Linne was clear-si oh ted enough to recognize have remained till to-day.
c» o o

One may contrast with this the great number of species which J. Agardh

has in " Bidrag till kannedomen af Spetsbergens Alger w (K. Vet.-Akad.

Handl. vol. vii. no. 8, p. 31), and which, for a long time, brought confusion

into the svstematics of the genus Fucus.

Strictly speaking, I could very well stop here, as I think, from what has

been already written, that we have gained a sufficiently clear idea of Fucus

spiralis, L. ; but as it is of interest to follow the history of this species to the

present day, and as I do not quite agree with Prof. Sauvageau's representation

of tliis also, I shall here enumerate the chief facts.

S. Gr. Gmclin mentions ('Historia Fucorum,' Petropol. 1768, p. 62) Fucus

spiralis as a variety of his Fucus Quercus marina=Fucus vesiculosus, L.,

while he, in the 13th edition of ' Systema Naturae/ 1791, p. 1386, has Fucus

spiralis as a distinct species, but adds :
" An vesiculosi varietas ?

)•>

AVhile Hudson ( Anglica/ editio altera, torn. 2, London, 1778,

p. 577) only copies the diagnosis of Linne in ' Systema Naturae/ edit. VI,

Lightfoot, on the contrary, has an excellent description of this species in

£ Flora Scotica ii)

* Compare for instance Setehell and Gardner, a Algae of North-Western America," p. 281,

and Yendo, " The Fucaceae of Japan/' where the forms which he calls Fucus evanescens and

of which he gives an illustration (pi. i. figs. 1 & 2) highly resemble Fucus spiralis.
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Having first copied the diagnoses of this species in ' Systema Naturae/
ed. 13, and 'Species Plantarum ' ed. 2, p. 1627, Lightfoot gives the following
description :—"It has the whole habit of the /'. vesiculosa, except that, so far

as we have seen, it is destitute of air-bladders. The stalk or rib is naked at

the base, being made so by the violence of the waves, but we never observed
it channelled, as Linnaeus mentions. The branches of the leaf are very apt
to be twisted spirally in their growth, so as to be expanded with difficulty ;

and their edges, though naturally entire, are often torn or jagged by the rocks
and waves even to the middle rib, appearing as if cut into lanceolate segments.
The seminal vesicles grow in pairs at the extremities of the segments, thick,

obtuse, and generally bifid."

It seems to me that this description is so inclusive and striking, that we
are doing the author an injustice if we have any doubt as to what plant he
speaks of.

As to Oder's figure in 'Flora Danica' (vol. ii. Ease. 5, tab. 286), the
oldest existing figure of this species, so far as I know, published as early as

1766, I willingly admit that it is not particularly good. But nevertheless I

decidedly maintain that there can be no auction as to its beino- Fucus
spiralis, L. The specimen used was badlv prepared and is highly " canalicu-

latus" (comp. Linne's description in 'Systema Natura?,' edit. 12). It has
apparently a vesicle, indeed several small ones are figured in some copies,

there being a great difference in the reproduction of the various copies. In
one copy that we have in the library of the Botanical Garden, Copenhagen,
there are besides the larger "vesicle" in the middle of the plant, drawn on
the left side of the branch, at a little distance from the midrib, and rather far

from its apex, also two small ones, but these are placed in such peculiar parts

of the thallus that it is quite clear that they are not. real vesicles; they are
moreover quite absent from my own copy of ' Flora Daniea/ As to the large

"vesicle," it is, in both the copies at the Library, drawn in agreement with
the receptacles, viz. : with the surface dotted all over; the position would be
a peculiar one in which to find a receptacle, but, judging from the dotted
surface, it was not intended for a vesicle. In my own copy the vesicle-like

body is not dotted, but its outline is rather indistinctly sketched, so that it

can scarcely be considered as other than a curving of the thallus which the
painter has been at pains to represent. By the way, considering my figure

(fig. 1, p. 107) a little closer, it struck me that here also, on the upper side

of the lower branch, to the left of the figure, a folding of the thallus is

drawn in such a way that it greatly resembles a vesicle.

At the same time it is possible for Funis spiralis to have vesicles, though this

would apparently be infrequent. In the herbarium of the Botanical Museum,
Copenhagen, a specimen, collected at Haugesund, on the west coast of Norway,
by Dr. Rosenvinge, has an oval vesicle about 1£ cm. long at about J cm.
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distance from the apex of the thallus. It is rather like the swellings we

commonly find in Fucus inflatus *.

Prof. Sauvageau reproaches the modern algologists that they more often

quote the figure of Oeder, instead of that of Lamarck in ' Tableau encyclo-

pedique/ vol. iii. pi. 880. But it may be said (1) that this figure is much

more recent than Oder's, and also (2) that it is given as a type of the genus

Fucus without any text. For the rest I agree willingly with Prof. Sauvageau

that

years

we have here a rather good figure of Fucus spiralis, L. And a tew

we also get a good description of it, as Poiret, who
hit er

continued the publication of Lamarck's ' Encyclopedie lnetbodique/ quoting

Lamarck's figure, gives in Tome 8 (p. 35b) of the work a very good

description of this species, which he considers as distinct from Incus

vesiculosa*. Goodenouoh and Woodward also have in "Observations on

British Fuci " (Trans. Linn. Soc. iii. 171)5, p. 17) Fucus spiralis as a distinct

species and give a good description of it.

In 'English Botany/ vol. xxiv. Ifc07, Smith has given a good figure

and description of Fucus spiralis (pi. 1085), and regarding its habitat he

writes: "Growing about high-water mark, and always in such situations as

to be exposed to the air after every tide." Furthermore, he here describes the

specimens in Linne's herbarium: "In one of the Linnaean specimens indeed

some of these extremities are more oblong, but they are still obtuse and

rounded at the ends," evidently pointing to the above mentioned, non-typical,

specimen.

Turner, in 'Fuci/ vol. ii., London 1809, on the contrary, considers Fucus

spiralis as a variety of Fucus vesiculosus, agreeing with Koth's conception in

' Flora Germanica.'

Lyno-bve also takes the same view in ' Tentamen Hydrophytologia?,' p. 3,

Hauniaj, 1819.

In . Nereis IJritannica/ p. 0, tab. 5, 1816, Stuckhouse Inis a good

description of Fucus spiralis, which he considers as a species ; it is accompanied

by a large and a small pretty good figure. In the same paper iStackhouse

has also described the species Fucus Sherardi, which judging from his figure

is nothing else than a sterile specimen of Fucus spiralis.

In this way Fucus spiralis has been treated sometimes as a species, some-

times as a variety of Fucus vesiculosus, or as a synonym of Fucus vesiculosus

(1810-51)) In the middle of the centurv there

appeared Thuret's important treatise, " Recherches sur les zoospores de

Almies et les antheridies des Cryptogames" (Ann. Sc. nat., ser. 3, vol. xvi.

Prof. Sauvageau also mentions such swellings in "Note sur les Algues marines du

Golfe de Uascogne," p. 22, and also Thuret and Bornet mention them in " Etudes

Phycologiques," p. JO.
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carpus, which was distinguished firstly by its hermaphrodite condition in

contradistinction to Funis serratus, ceranoides, and vesicidosus, which have

unisexual receptacles f, and secondly, and especially, by its " receptaculis

lateral ibus," which were so different from the hitherto known form of Fucks
spiralis, that it is quite natural that Thuret should consider it to be a new and

characteristic species.

However, if Thuret had not happened to work on the coasts of Normandy
but instead on the coasts of the Faeroes or Norway, he would certainly

have arrived at another conclusion. He would then have discovered that

the hermaphrodite condition is not only characteristic of Funis spiralis but

also of Fucus iujfatiis ; he would furthermore have been able to study the old

well-known forms of Fucus spiralis, and would of course have used Linne's

name.

The strange form of the var. platycarpa in conjunction with the discovery

of its hermaphrodism, which Thuret thought characteristic of it alone, made
him introduce his species.

Not until much later on (187b
l

) did Thuret and Bornet give in ' Etudes
Phycologiques ' an account of forms, described by earlier authors, which,

in their opinion, ought to be classed with the Fucus platycarpus, and they
mention here, first of all Fucus spiralis, L. et auct. partim.

It is interesting to see that the brothers Crouan, the year after, in their

excellent exsiccata, " Algues marines du Finistere," No. 103, distributed a

Fucus which they indicate as F. vesiculosus var. sj>iraiis=Fucus spiralis, L.,

a specimen closely allied to the var. typica, whereas the next number 104 is

var. platycarpa, by Crouan called Fucus vesiculosus var. evesiculosus, Or.

Fucus evesiculosus, Bory= Fucus Thuretii, Le Jolis MS. Thus the brothers

Crouan consider here the two forms as different, and in contradiction to

Greville and Harvey as varieties of Fucus vesiculosus. It is also rather

peculiar that they do not use Thurot's name for No. 104, but this may
possibly be due to the short time that elapsed between the publication of

Thuret's work and Crouan's exsiccata. If we now follow Fucus spiralis, L.,

and Fucus platycarpus, Thur., up to the present time wo shall discover that,

as a rule, they are considered as different species,

Areschoug has thus in his paper :
" Slagtena Fucus (L.) Decaisne et

Thuret och Pycnophycus Kiitz., jomte tillhorande arter " (Bot. Notiser, 1868,

p. 106), Fucus platycarpus, Thur., and Fucus Sherardi, Staekh., a. spiralis.

* In an earlier paper, which Thuret had already edited together with Decaisne,
" Recherches sur les antheridies et Ies spores de quelques Fucus '* (Ann. Sc. nat., ser. 3,
vol. iii. 1845), it is shown that dioecious, as well as hermaphrodite, species of Fucus are to be
found.

t Regarding Fucus ceranoides this statement of Thuret is not quite right, as Fucus
ceranoides, as Le Jolis (Liste des Algues marines de Cherbourg, 1863, p. <J5) has pointed out,
may sometimes appear dioecious, sometimes hermaphrodite.
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No. 54, but he points out that on further reflection he considers them to be

different species, on account of the ramification of Thuret's plant, Areschoug

quotes as synonym of Fucus Sherardi var. spiralis, Fucus spiralis, L., and

adds as an explanation as to why he uses Stackhouse's name, instead of that

of Liiinc, that the latter has reference to changes due to casual or local con-

ditions *. This proceeding is of course quite unjustifiable, even if it really

should be the case. We also notice that Kjellman, in ' The Algae of the

Arctic Sea/ p. 202, consequently uses Linnets name, " Fucus spiralis, L.,

Spec. Plant. 2. p. 1159, sec Aresch. Fuc. et Pycnoph. p. 106," and further-

more enumerates :

" Descr. Fucus Sherardi a spiralis, Aresch. 1. c.

Fig. spiralis, Fl. Dan. t. 280 : non bona.

Exsicc. - platycarpus, Aresch, Alg. Scand. exsiec. No. 54,"

Fucus platijcarpus of Thuret is not mentioned : this plant Kjellman, who

liked small specific differences, surely considered as a species distinct from

Areschoug' s plant ; and this view of his has been furthermore expressed in his-

' Handbok i Skandinaviens Hafsalgflora/ Stockholm 1890, p. 11, where he

gives to the form of Areschoug the name of Fucus Areschougii f

.

In the same year as the 'Handbok ' of Kjellman appeared, Foslie has in

" Contribution to the Knowledge of the Marine Algae of Norway : I. East-

Finmarken " (Tromso Mus. Aarshefter, xiii. p. GG, ItiDO), Fucus spiralis, L.,

as a distinct species.

To further mention a few examples from later days, Collins has in 1890

5) 1ic

says, that it is closely related to Fucus platijcarpus :
" there may be inter-

mediate forms, but the types seem distinct, Fucus platycarpus being a larger

plant, with broader frond, having the fruiting segments lateral/'
1 And in

• Preliminary Lists of New England Plants.—V. Marine Algae " (Rhodora,

1900) Collins also has Fucus ArescJiouyii, Kjellm., and Fucus platijcarpus, Thur.

Having already, in the introduction of this paper, mentioned how this

(18 *r point out, that

)

j)

Batters has in 'Catalogue of the British Marine Alga?/ p. 50, Fucus

spiralis, L. (=Fucus Areschougii, Kjellm.) and var. platijcarpa, Thur.

(= Fucus platfjcavpus, Thur.), quite agreeing with me, but not giving any

proofs of his point of view.

* a Antyder endast tillfalliga eller lokala afvikelser."

f Kjellm an's reason for giving this plant the new name, Fucus AreschoKffii, was I think

because he considered this form as specifically different from Fucus platyearpus, Thur., and

furthermore he does not use Linne's name because Linne's plant, if 1 rightly understand his

note, 1. c. p. 11, in his opinion only included the boreal form occurring on the shores ol

Nordland and Finmarken.
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From what lias been said above, it is evident, firstly, that Linnets name

for the plant in question has been used up to the present time ; the species of

Linne being at one time considered as a distinct species, at another as a

variety of Fucks vesiculosus. When Prof. Sauvageau writes 1. c. p. i) :
" II est

interessant de constater que les auteurs accepterent d'abord le F. spiralis, en

firent ensuite une variete du F. vesiculosus, puis Tincorporerent entierement a

celui-ci et entin Poubliferent/' I cannot quite agree with him j
true, Greviile

and Harvey refer Facus spiralis as a synonym to Fucus vesiculous, but,

almost at the same time, the brothers Crouan have, as mentioned above,

" Fucus vesiculosus var. spi ral is = Flicks spiralis, Lu"

It is, secondly, evident from what has been said that Fucus platycarpus, up

to the present time, has been by most authors considered as a species distinct

from Fucus spiralis, L., or whatever else it be called. But quite recently,

more thorough investigations, including my own in the Faeroes, have shown

that the.M 1 two forms belong to the same species ; a result which, by the way,

Dr. Kolderup Rosenvinge arrived at several years ago, relying not only

upon his examination in the northern seas, but also on those on the shores of

France. Prof. Sauvageau * also adopted this view in 181)7 after corres-

pondence with Dr. llosenvinge, and he maintains it in his latest paper.

But as the matter now stands, and as furthermore proved above, no

justifiable doubt can exist as to Linne's Fucus spiralis t, and we have nothing

* Sauvageau, C, u Note pr&iminaire sur les algues marines du Golfe de Gascogne," p. 22

(Journal de Botanique, t. xi., 1897). As it seems to me to be of interest what Prof.

Sauvageau writes here I shall quote the following-. Prof. Sauvageau mentions firstly

Pelcetia canaltculata :
'* an niveau superieur de la mariSe," and continues: u Au-dessous, sont

des Fucks d'un aspect particulier. Les froudes, denudees a leur partie inferieure, ont au-

dessus environ un centimetre de largeiir et sont d'un brim rougeatre ; chacune se termine

par un petit receptacle hermaphrodite, globuleux, moina large qu'elle, sans )a bordure

marffinale du F. platycarpus. Ces frondes sont tordues, font un on deux tours de spire;

elles ne possedent pas de vesicules, mais des boursouflures, irregulieres dans leur forme et

leur situation, de chaque cottS de la nervure, comparables a celles du F. ceranoides.

M. Rosenvinge a bien voulu m'ecrire que ce Fucus de San Vicente correspond tont-a-fait au

F. platycarpus qui vit a la limite superieure de la mer sur les cotes de Danemark et dont les

receptacles sont tantot un peu coniprimes et margines, tantot presque spheriques et non

marlines. Ce serait 1'ancien Fucus spiralis de Linne." It is evident from this that

Prof. Sauvageau at first was rather unfamiliar with this plant; it being so differeut from

Fucus platycarpus, Thur. And furthermore, it also seems to me that Prof. Sauvageau's

description of Fucus spiralis has some interest, as it, properly speaking, does not contain so

very much more than Linne's description including remarks and quotations, with the

exception that Prof. Sauvageau mentions that it is hermaphrodite.

t However, should there still be investigators who do not consider Linne's description

sufficiently precise, then we can write, just as we do with Fucus biflatm, L.,M. Vahl, Fucus

spiralis, L., Lightfoot, as the description by Lightfoot is, as mentioned above, so good that

there is no doubt as to its identity, but this seems to me quite unnecessary.

That we should be obliged to give up Linne's name and use Thuret's because this

estimator has found one important character, not only of the plant in question, but alsom\
common to other species of Fucus, is really not allowable

; strictly speaking, one could with

iust as good reason urge the impossibility of using the names of the other i'Vtctcs-apeciea,
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else to do but to refer Facus platycarpus as a variety of Linne's old species

Fucus spiralis, L. We then not only agree with the adopted nomenclature-

rules (/;/>, Verhandlungen des intern, hot. Kongresses in Wien, 1905, Jena

190G), but it so fortunately happens that Linne's old species, var. ti/pica as

I call it, has'by far the largest distribution
;

just to mention only one side of

the Atlantic Sea, it occurs from the North (Jape to the Canary Islands, while

var. platt/rarpa mainly occurs on the Atlantic coast of France and in the

Chiunn 1.

As to var. limitanea (Mont,), I shall, referring to Prof. Si, - > j -.vw^g Wv, *. ^.. r^auvageau s

account (Bot. Fseroes, p. 47 7), only emphasize that one ought to use

Montague's name for this dwarf form which, if it is the same as my forma

nana from the coast of the Faeroes, is due to the exposed locality, just as is

forma disticha of Facus inflatus ; the size also of Fucus spiralis and of Facus

inflatus is also entirely dependent on this. As this dwarf form, at all events

the Frcroese one, differs in nothing else from var. tt/pica, it ought to be

referred as a forma limitanea of this variety.

Summing up shortly, I contend to have proved :

(1) That \ve are able to form a sufficiently certain opinion as to the identity

of Facus spiralis, L.

(2) That we accordingly ought to write Fucus spiralis, L., as the name of

the species, with the varieties :

—

Var. tf/jucUj Borgs. ( = f. tt/pica, Borgs. 1. c), with f. limitanea (Mont.)

f . nana, Kjellm. (Borgs. 1. c.) ; and

Var. platycarpa (Tliur.), Borgs. L c.

EXPLANATION OF PLATE 9

Fucus spiralis, Linn.

The upper figure is reduced by nearly one-third from the Linnean type-specimen; the

legend "4 spiralis " is in Linne's handwriting at the bottom of the sheet, close to which

Sir J, E. Smith has written in pencil " Lightfoot's " [species], implying that Lightfoot\s

description in his i Flora Scotica,' p. 911, suits this plant.

The lower figure is a portion also reduced by one-third from a second sheet pinned

by Linue to the previous sheet ; he has also written at the foot " 4 spiralis/' but this plant

is regarded as quite distinct from the former, of. p. 112.

The very dark hue of these Fuci has rendered their reproduction by photography very

difficult ; it will be seen that they are illuminated from the side, so as to emphasize difference

in elevation.
^
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[Read 18th March, 1909.]

L Introduction*

The objects with which this research was undertaken were :

(1) To determine whether the fungus of dry-rot of potatoes (Fusarium

Solani) is capable of inducing disease in the growing potato plant,

as well as of setting up the well-known pathological condition in

the stored tuber.

(2) To ascertain whether dry-rot cui be induced in potato-tubers

directly by inoculation with spores of Fusarium Solani, or whether,

as is commonly supposed, dry-rot only follows upon wet-rot.

(3) To determine experimentally whether tubers infected by F. Solani

can be sterilized by heat, L e. whether the death-temperature of the

fungus is higher or lower than that of the tuber.

With respect to (1) the conclusion is reached that F. Solani is a true

parasite not only of the resting tuber but also of the growing potato-plant.

With respect to (2) it is shown that there is no necessary time-relation

between an outbreak of dry-rot and one of wet-rot. Dry-rot may be induced

by inoculating healthy potato-tubers with pure cultures of F. Solani spores.

These conclusions, arrived at independently, confirm those reached at an

earlier date by Smith and Swingle and published in their memoir on the Dry-

Rot of Potatoes ('04).

Among the other conclusions reached in this paper may be mentioned those

relating to the systematic position of the fungus. Whilst reasons are given

(p. 12;$) for assigning Fasarium Solani to a place among the Ascomycetous

fungi, no support is offered to the claims of Massee (
;

04) that F. Solani

possesses a definite aseus-stage.

II. The Symptoms of the Disease, ani> the Life-IIistory of

Fusarium Solani.

Fasarium Solani causes the potato disease known as " dry-rot/' In autumn,

wdien potatoes are being harvested, a few may be seen already showing

symptoms of dry-rot, but the disease is far more wide spread amongst stored
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potatoes; after Christmas, and, indeed, when the conditions of storage are
defective, dry-rot may cause considerable loss. The earliest outward sign of
the disease is the wrinkling of the skin as the potato shrinks. The wrinkles
are often first seen round the place of infection, and spread from this point in

more or less concentric rings until the whole tuber is dry and shrunken.
Before the potato begins to wrinkle, however, changes take place within.

The presence of the fungus inside the tuber is shown by a brown staining,

which appears in the vascular bundles and spreads into the flesh, which then
begins to dry and shrink, and becomes powdery owing to the fundus leaving
the starch untouched.

If the fungus has not killed the whole potato before the spring, the eyes on
the sound parts may sprout in a normal way; but as soon as the disease

reaches the shoots their stems shrink at the base, their leaflets blacken, and
the shoots die.

The fungus in some cases does not break through the skin of the potato

until it is covered with wrinkles, but in other cases the fungus appears on

the surface of the potato at a comparatively early stage.

It appears on the surface of the potato either in white patches (often

covering wounds) or else in the form of small pustules breaking through the

skin at the place where it first wrinkled. As the wrinkling progresses the-

pustules increase in number ; but they never appear on the sound part nor
within 1 cm. of the margin of the wrinkled part of the potato. Saprophytic
fungi often follow on the dead part of the potato amongst the oldest pustules,

but they never mix with the younger ones nor precede them. At Heading
by far the commonest saprophyte following thus in the wake of F. Solaniwiix

a species of Monosporium.

Phases in the Development of Fusarium.

The mycelium is septate and much branched, and varies a good deal at

different stages of growth in colour, thickness, and number of transverse

septa. The hyphse sometimes intertwine, forming rope-like strands. Such
strands occur both in cultures growing on living potatoes and also on chunks

of sterilized potato in Buchner-tubes. The first spores to appear, whether

borne on patches of mycelium or in pustules, are the typical Fusarium spores,

although on young mycelium they are often poorly developed. The typical

spores are transparent, colourless, and usually sickle-shaped though occasion-

ally spindle-shaped, with 0-7 transverse walls. The spores are very variable

in size ; the average of 160 measured being 35/4.

On mature mycelium, spores having three transverse walls are the

commonest ; but young mycelium often produces smaller spores with one

LINN. JOURN. BOTANY, VOL. XXXIX. K
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transverse wall or none. Since, however, all transitions from aseptate to

7-septate forms occur, the aseptate spores cannot be considered to belong to

a type distinct from those with septa (see PI. 10, A).

On potatoes attacked by dry-rot two types o£ pustules are frequently pro-

duced. The simplest consists merely of small tufts of hyphse bearing typical

Fusarium spores, and these pustules, though sometimes pink, are usually

white or buff-coloured. In the second type the spores are enclosed in a thin

wall of closely-interwoven hyphx\ The pustule-wall is sometimes buff, but

more often pink in colour (PI. 10, D).

The walls of some pustules have no opening, but others have a small

circular orifice near the apex, and may thus be regarded as pycnidia. If a

pustule of the latter kind is mounted in a drop of water, masses of the

typical Fusarium spores are ejected through the circular opening at the apex

of the pycnidium, and by their swelling, rupture its walls.

As the pustules get older they lose their somewhat hemispherical and

regular form, and give place ultimately to mere spore-bearing patches of

mycelium. In some cases, before they have lost their shape the hyphre at the

base of such patches turn dark blue and become very closely interwoven, thus

forming a hard, dry sclerotium. Meanwhile the upper part turns bright

blue, and two different types of spore appear.

The spores of the first typo resemble the typical Fusarium spores in shape,

but contain one or several round refractive bodies, situated either towards the

end or in the middle of the spores (PL 10, B).

The spores of the second type resemble somewhat the round bodies included

in the spores of the first type, but are borne directly on the mycelium, either

singly or in groups of two or three. In some cases the spores do not remain

round, but become more or less pointed at the apex (PL 10, 0).

The spores of the first type remain viable for years. Thus spores of a blue

culture made in 1905 and allowed to dry up, grew freely when planted out

in 1908, giving rise again to a blue culture.

The period of viability of the blue Fusarium spores of Type II. has not

been tested.

The resting spores when dry are capable of resisting a fairly high

temperature, withstanding 64'5° C. for 10 hours. When wet they are

readily killed at 50° C. •

It has been seen that Fusarium Solani varies a great deal in form and

colour. All the variations already described are to be met with in the fungus

growing on living potato ; and with the exception of the pustules, which were

only found breaking through the skin of potatoes, they occur also in cultures

growing on sterilized potato.

The different colours of the fungus therefore appear, like the different

types of spores, to mark stages in its development rather than to be caused
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by any external condition such as the medium in which the fungus grows,
unless, indeed, they are due to chemical changes in the medium caused by
the fungus itself.

This conclusion is in disagreement with that of Smith and Swingle ('04), who
find that " the form, colour, and habits of growth of this fungus depend much
on the medium in which it is grown."

The colours found by these authors and by myself were in most cases the same,

but whereas I have not seen the lilac, violet, and purple shades that they

describe, they do not get the shades of light and dark blue commonly found
at Reading.

Smith and Swingle obtained the purple shades in Fusarium growing on the

following media :

Boiled rice, lilac (also pink and white). Silicate jelly, lilac (also pink, rose,

and salmon). Boiled corn, purple (also pink and white). Boiled tapioca,

deep violet (also white). Whereas I have obtained white, buff, pink, and light

and dark blue, all in one and the same medium, viz. potato.

Fusarium Solani has been placed among the lowest of the Fungi imperfecta

in the Hyphomyeetes. It would appear from the pycnidial nature of the

pustule that it should rather be placed in the highest group, viz. the

Sphreropsidales (Lindau, '00).

By reason of the pycnidia, the fleshy and waxy stroma and the hyaline

spores, it falls into the Nectrioidaceae, sub-division ZythieaB ; and by its

spindle-shaped spores and general characteristics of stroma (being brightly

coloured, etc.) it may be placed in Ascliersonia.

It is not unlikely that in an appropriate medium F. Solani might be induced

to form ascus-fruits, and so show itself to be a typical ascomycete. In this

connection it may be noted that Massee ('04) claims to have observed typical

ascus-fruits succeeding the conidial stage. As this is a matter of some
importance, a brief account of Massee's statements may be given.

This author finds that in its first stage F. Solani, or, as he prefers to

name it, Nectria Solani (Pers.), forms spores of the Monosporium type. He
may have regarded as " Monosporium " spores the young, aseptate, but

undoubted Fusarium spores which it has been shown can be connected

up by transition forms with the typical Fusarium spores. In any case no

Monosporium stage was found on the pure cultures of the fungus grown at

Reading.

The second stage described by Massee, in which the fungus changes from
white to pink, and the typical Fusarium spores are produced, exactly corre-

sponds to that described in the foregoing pages. Massee further states that

the typical spores yield a third type of spore produced in ball-like masses of

gelatine (the Cephalosporin stage). In no case amongst the many germina-

tions of spores watched in the course of this research, was this Cephalosporium

k2
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type of spore obtained. In every case from each spore there pushed one, or

frequently several germ-tubes. The germ-tubes soon branched and gave rise

to the ordinary mycelium, which in its turn bore the usual typical spores.

Massee finally states that after a long time blood-red flask-shaped bodies

appear on dried up bits of skin that have been exposed to the open air.

These fructifications he depicts as typical perithecia, each bearing a number

of asci, and each ascus containing eight spores. No such fruits have been

met with during this investigation, and that although the fungus has been

kept under observation for several years. The last stages in the development

of the Fusarium watched at Heading consist either in the pink pustules

containing the typical Fusarium spures, or else in the blue mycelium, with

its two peculiar types of spores.

III. Parasitism of Fusarium.

It has been thought that dry-rot is always preceded by wet-rot, but this

is not the case, F. Solani may infect tubers that have previously been

attacked by wet-rot, but it is also quite capable of attacking healthy tubers.

This was proved during the autumn and winter of 1907, when many
healthy tubers were inoculated with the spores of F. Solani, with the result

that the symptoms of the disease made their appearance in them.

Smith and Swingle ('04) have shown that the disease also invades the

growing plant, and this my experiments confirm. They state that the fungus
ordinarily enters the plant by the roots, and slowly spreads through all the

underground parts of the plant. As the roots die the stems fall over, and
the leaves and upper parts of the shoot wilt. Although the mycelium,

spreads throughout the root system, few or no hypha? are found at the

ground level, and as a rule, the brown staining only penetrates for a few
centimetres above ground.

During the summer of 1907 many of the potato plants grown for the

purposes of these experiments in the ground neighbouring the Botanical

Laboratory at University College, Reading, were attacked by Fusarium.
The infected plants resembled in most particulars those described by Smith
and Swingle, but differed from them in the following respects

:

I. When the shoots began to wither the lowest, and not the uppermost,

leaves were the first to become black and die ; the stems also died
a*

from belowT upwards.

II. The brown staining frequently spread about half way up the stem,.

although it was never found in advance of the highest dead leaf.

III. In some cases the stems died at the same time as the leaves, but in

others they remained green and standing for some time after the

leaves were dead.
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IV. The stems did not fall down until some time after they were quite

dead, but, as they were very shrunken at the base, this was probably
owing to their having been very thoroughly earthed up.

('04)

(July 27th) s curious as

the disease does not appear to have spread from a centre of infection, but
diseased plants appear scattered singly or in small groups throughout the
plots. In many cases not all the shoots from one "seed-potato" were
attacked

; some remained perfectly healthy after others had been killed.

The distribution of the disease in the Reading plots, on August 1st, 1907,
Mas strikingly like that described by these authors.

The potatoes at Reading were grown on a freshly broken pasture, to

which no manure had been added, and which was therefore thought to be
free from disease. The seed-potatoes also appeared to be free from disease
up to the time of planting.

Some of the Reading plots were planned for spraying experiments, and
were sprayed with " Bordeaux mixture " during the summer. Other plots

were devoted to Infection Experiments : some of the seed-potatoes of one plot

and the ground of another plot being inoculated with blue Fusavium at the
time of planting.

On August 1st diseased plants appeared to be evenly distributed throughout
all the plots, even the plants from the inoculated seed-potatoes showino- no
lgher percentage of disease than those from the uninoculatcd, sprayed or

control plots.

What the source of infection is, is unknown. It would be natural to

suppose that the fungus gains an entrance into the sprouting tuber or the

damaged root from the soil. But the occurrence of the disease in plants
grown on a freshly broken pasture which had not borne a potato-crop fo

many years, suggests either that the fungus has a wide-spread saprophytic
existence in the soil or that it is commonly present in the potatoes themselves.

Bernard ('02) has made the interesting suggestion that the tuber of the

potato is itself a hypertrophy due to the irritant action of Fusarium.
Without claiming the results of the Reading experiments as confirming this

hardy Irypothesis, they would seem to offer some slight support thereto.

On this view, a nicely balanced struggle between fungus and potato
results in a healthy tuber, whereas the balance, slightly disturbed in favour
of the fungus, results in the diseased plant. In any case F. Solani appears to

be a somewhat erratic parasite and often incapable of infecting actively

growing potatoes, although, as has already been shown, it attacks the
stored and dormant tubers with much greater ease.
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IV. Heating Experiments.

Since the fungus of dry-rot is of frequent occurrence in potato tubers and

since, as shown by these investigations and by those of Smith and Swingle,

it not only sets up pathological conditions in the tuber but also attacks the

aerial shoots, it was evidently useful to ascertain whether tubers could be

sterilized with respect to the fungus by means of heat. To this end a serie

of experiments wore made of which Tables I. & IL are summaries.

In the first series (Table L) batches of infected tubers were heated in tins

iw

up to certain temperatures and the effects on the tuber and on the fungus

determined subsequently by cultivation-tests.

A Hearson incubator was used in these experiments, and the temperature

of the potatoes determined in each case by means of a thermometer inserted

into the middle of a tuber. It was found that when tins containing each

five tubers were used, it took 7 hours for the potato-thermometer to read

the temperature recorded by the incubator-thermometer. The records in

Table I. (2) were obtained by heating batches of tubers during one day until

the temperature of the potato-thermometer corresponded to that of the

incubator-thermometer ; allowing the tubers to cool for one day and then

reheating them again on the third day.

Table I. (1) shows that when the tubers were heated gradually till they

attained a temperature of 53'5°C. neither potato nor fungus was damaged
;

but that when heated up to 57*2° C. the fungus was uninjured though some

potatoes were killed.

Table I. (2) gives the results of intermittent heating. Under these

circumstances the tubers failed to withstand heating up to 54'5° ('. whereas

the fungus withstood this treatment. Table I. (3) records the results

of heating infected tubers up to certain temperatures and of maintaining

them for 10 hours at these temperatures. As will be seen from the Table,

exposure for 10 hours at a temperature of 49*5° C. is fatal neither to tuber

nor fungus; exposure for a like time to 50'5° (J. suffices to kill the tuber

but not the fungus.

A second series of experiments (Table II., p. 128) was made in order to

determine the heat-resistance of the fungus in dry, moist, and wet conditions.

As was to be expected, the fungus in a dry state (blue sclerotium) proved most

resistant, withstanding a temperature of 64*5° (J. for 10 hours. A moist

culture was killed when allowed twice to reach a temperature of 50° C, and

a wet culture (in a Buchner-tube with water) if it once reached f>0° 0.

Hence the heat-resistance of the fungus in the living potato is greater than

that of a moist culture on sterilized slabs of potato.
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The experiments lead to the conclusion that the method of heat-sterilization

employed successfully in various cases of " seed " infection, such as barley

infected with smut (Heald '08), is useless in the case of dry-rot.

Table I.

—

Heating Experiments,

(+) signifies living. (— ) signifies dead

Temp.
Centigrade.

1(1)

Infected tubers

heating gradually

during 1 day
)

up to:

t

41-5

42-5

51

52

53-5

57-2

61

64-5

r

Infected tubers

intermittently heated,

1(2).

1st day. 3rd day

viz.

:

1st day up to:

3rd day up to

:

51-5

50

51-7

52

51

54-5

54-5

49-5

50-5

50

52-5

53

53-5

54 5

Effect of Temperature.
onon

Potato

.

(+ )

(+ )

(+ )

(+)

some alive

(-)

(+)

(+)

(+)

(+)

(+)

(-)

1(3).

Infected tubers

heated for

10 hours

at Temp.:

Fusarium.

(+)

(+)

(+)

(+)

(+)

(+)

(+)

(+)

(+)

(+)
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Table II.

Effect of Temperature on Cultures of Fusarium in dry, moist,

and wet states,

(+) = Culture not killed. (-) = Culture killed.

Cultures heated gradually
(

during 1 day up to |

Dry . .

.

State of culture<( Moist . .

IWet....

ultures heated intermittently

)

for 1st and 3rd days up to j

• •

f
Dry

State of culture^ Moist .

.

• •

LWot....

Cultures heated for 10 hrs.
|

at temp
f

45-5° C.

Dry . . .

.

(+)

State of culture^ Moist .

.

LWet

(+ )

(+ )

• * m° c.

t ff (+)

• (+)

• * (-)

54-5° C. 58-5° C.

(+ )

(-)

(-)

50° C.

(+)

54-5° C.

(+)

(-) (-)

(-) (-)

50 C. 54-5°

(+) (+)

(-)

(-)

(-)

(-)

(+)

(-)

(-)

• ft

•

• •

* •

* •

4 *

•

» •

00° c.

(+)

(-)

(-)

64-5° C.

(+ )

64-5° C

(+ )

(-)

(-)

(+)

G0° C. 64-5° C.

(+)

1. F
Summary.

2

potato and also of killing the aerial shoots.

The fungus has a reduced pycnidial stage, but Massee's ascus-stage has
not been met with.
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V

3. The colour-phases o£ mycelium and spores appear to be associated with

stages in the life-history of the fungus and not, as Smith and Swingle

suggest, with the nature of the culture-medium.

4. Sterilization of tubers by heat is not possible since the death-temperature

of the fungus is higher than that of the potato.

In conclusion I desire to express my thanks to Messrs. Sutton for their

kindness in providing the large quantity of healthy potatoes (" Abundance ")

used in the course of these experiments ; and to Professor Keeble, in whose
laboratory the work was carried on, for the help and advice which he has

given me whilst this enquiry was in progress.

('88)

Coo)

(

('04)
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EXPLANATION OF PLATE 10.

A. Spores of Fusarium Solani, showing aseptate and septate forms.

E. Spores of the first type, p. 122, containing- refractive bodies.

C Spores of the second type, I.e., directly borne upon the mycelium.

D, Pustules of Dry-rot, x 7 ; 1)1, the same, natural size.
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A Contribution to the Montane Flora of Fiji (including Cryptogams), wit!

Ecological Notes. By Lilian S. Gibbs, F.L.S.

t

[Read 4tk March, 1909.]

(Plates 11-16, Map and Text-fig.)

The Fijian Archipelago is situated in the South-Western Pacific, between

176° East longitude and 178° West longitude and between 1(5° and 21° South

latitude.

The group consists of about 200 islands only 80 of which are inhabited,

the total surface occupying about 7450 square miles.

Viti Levu, the largest island, has a length of 85 miles and a maximum
breadth of 60 miles, and is about 4100 square miles in area. It is a

magnificent island of continental configuration, with a series of forest-clad
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mountain ranges which culminate in Mt. Victoria (Tama ni ivi), 4000 ft. in

height *. These ranges are intersected by many fine rivers, the largest of

which are the Itewa, navigable for about 50 miles and, with its branches,

having a total length of 200 miles, and the Sigatoko, which takes a south-

westerly course across the island.

* Given as 4500 ft. in the Admiralty Chart. Mr. A. Joske informed me that the latest

measurements had corrected the altitude to 4000 ft.
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Both these rivers rise in the Mt. Victoria range, which forms the water-

shed. This range is situated, as will be seen from the map *, in the extreme

north-west of the island. To the windward or S.E. portion, which includes the

major part, the rainfall is very great and the vegetation of tropical luxuriance;

whilst the N.W. or leeward side receives drying winds, the moisture of the S.E.

trade being condensed by the ranges of mountains crowned by Mt. Victoria,

This dry country forms a narrow belt on the north, but widens out considerably

on the western side. It is undulating, rising to higli^ ridges in parts, and

for several months of the year receives next to no rainfall. Trees occur

in the soak areas on the mountain-slopes, and fringe the streams. Otherwise

this country is chiefly reed-covered (MLscanthus japonicus, Anderss.).

Of the chief botanical collections made in Fiji, the first was by Hinds and

Barclay in 1840, who accompanied Sir Edward Belcher in H.M.S. fc Sulphur.'

Brackenridge, liich, and Pickering, botanists to the United States Exploring

Expedition under Captain Wilkes, which touched at the islands in 1840, made

important collections, the results of which were published by Asa Gray in his

splendid work, 'The Botany of "Wilkes' U.S. Exploring Expedition.'

In 185G Milne, who was attached as naturalist to H.M.S. ' Herald,' under

Captain Denham, collected in the islands, which at about this time were also

visited by Professor Harvey of Dublin for the same purpose. The most

important work, however, was done by Dr. Seemann in 1860-61, who, as

botanist, accompanied a Government Mission sent from England to Fiji

to report on the advisability of annexation. Seemann visited many districts

in both Viti and Vanua Levu and a number of the smaller islands, and

succeeding botanists owe him a great debt of gratitude for the admirable

way in which he embodied his own results and those of all previous

collections in the 'Flora Vitiensis.' Dr. Eduard Graeffe, a zoologist,

visited Yiti Levu in 1862, and collected many plants which were included in

Seemann's ' Flora.' In 1877 Home, then Director of the Botanic Gardens

at Mauritius, spent a year in the country collecting, at the invitation of the

Governor, Sir Arthur Gordon.

More recently, Sir J. B. Thurston made several small collections, while

Governor of the Islands ; and the present Governor, Sir Everard im Thurn,

whose work of exploration and botanical collections in British Guiana are

well known, has collected largely during his tenure of office, especially

orchids and ferns, in which he is chiefly interested. The publication of his

results will be awaited with interest in the botanical world.

Previous collectors having chiefly explored the coasts of the different

islands, the actual montane species known were limited to those found by

Seemann and Home on Voma Peak in Viti Levu, under 4000 ft. high,

and by Seemann, Graeffe, and Storck on Buke Levu, 2500 ft., the highest

* The dotted line roughly indicates the limits of the forest-chid S.E. region,

mountain ranges of the interior have been omitted.

The
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point on the island of Kadavu. It was therefore my object while in Fiji

only to work above a certain altitude, and so cut out the widely dis-

tributed Indo-Malayan littoral flora and what one may call the ethno-

botanical element, both more or less common to all the Polynesian islands.

Through the kindness of the Governor, I was enabled to carry out this

ea by spending most of the spring months of August, September, and
October at Nadarivatu, 2900 ft. in altitude, on the northern slopes of the

Mt. Victoria range, a small police-station and the highest inhabited point

in Fiji.

Sir Everard im Thurn not only facilitated my journey across the island

from Suva, but by lending me official quarters at Nadarivatu gave me full

opportunity to work the neighbourhood from a botanical point of view.

Nadarivatu, besides being the residence of the Governor, who comes up
from Suva for two months during the rainy season, is also that of Mr. Adolf
Joske, the Resident Commissioner for Colo North ; and these two houses,

with the Stone Cottage, which was lent to me, comprised the only available

accommodation there at the time of my visit.

Mr. Adolf Joske, having kept a complete series of temperature and rainfall

observations since 1901, very kindly placed his results at my disposal. The
following is the rainfall table for seven years (p. 133). The variation in this

table is so great that it is necessary to quote the series of years. The
temperature is only given for 1907, the year of my visit.

It will be seen from the table that there is a well-marked dry season durino-

the months of July, August, and September, and the early part of October.
This holds for the whole of Fiji. The summer is the rainy season, which
lasts from the middle of October till May. In the lower parts of the islands

the damp heat is intense and very enervating. At Nadarivatu, owintr to its

elevation, the temperature does not vary much ; but this fact is compensated
for in summer by excess of moisture from mountain mists, as it lies on a
small plateau only 1)00 feet below the cloud-topped ridges of the encircling

mountains. In spring the temperature is delightful, and there is very little

mist or rain. The evenings, however, are always chilly, necessitating fires

all the year round.

There is very little exposed rock-surface in Fiji. The principal formation
is red volcanic clay of great depth, of which even the narrow wooded ridges,

so characteristic of all the higher mountains, are formed. The rock is

chiefly volcanic agglomerate, which, where exposed, weathers quickly and is

reduced to huge blocks, whicli are especially frequent on the dry side of the
island. Columnar basalt is general

; granite and diorite also occur largely
in certain areas. Whether these plutonic rocks were present in situ was a
point which had aroused the interest of geologists, from its bearing on the
possible continental origin of Fiji.

Dr. Woolnough (13) of Sydney University, who spent some weeks in Viti
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Leva in 1901 to investigate this question, divides the geological formations

of the island into two main groups : the first including continental rocks of

high hut undetermined geological age ; the second. Tertiary to recent forma-

tions of volcanic and sedimentary origin. Dr. Woolnough considers that

Viti Levn consists of a core of very ancient, perhaps archaic rock, surrounded

and partially covered by marine deposits of Tertiary and recent age, and

Cainozoic lavas ; but so far no traces of Palaeozoic or Mesozoic formations

have been observed. He accounts for the absence of these formations by a,

prolonged subsidence since very early geological time. He admits that there

is no direct evidence up to the present to prove a continental origin for Viti

Levu, and he states that the rocks collected by him show no marked similarity

with either New Caledonia or New Zealand, the nearest undoubted con-

tinental areas. Also rocks characteristic of continental areas have nowhere
i

been met with so far from land-masses. The great depth and extent of the

ocean hetween Fiji and the nearest areas of continental land is also an

argument against such origin. The latter difficulty is not considered

insuperable, and the case of Madagascar is cited amongst others—the

Mozambique Channel, due to extensive faulting, being quite as deep, though

not so broad, as the sea which separates New Caledonia and Fiji. Other

arguments are brought forward to prove the possibility of such continental

origin.

Professor Woolnough notes the interesting fact that evidence afforded by

land-shells is more towards affinity with the New Hebrides to the west, than

with Samoa and Tonga on the east.

The botanical evidence, as far as it goes, shows no such preponderating

influence. The flora is markedly Indo-Malayan, which the low altitude of

the mountain ranges and the small area of open country practically restrict

to forest types. In mosses and liverworts the affinity would apparently lie

more with Samoa, but these plants have been systematically collected in

Fiji and Samoa, which, as far as I know, has not been the case in other

Pacific areas.

That it is inadvisable in the present imperfect state of our knowledge of

the flora of these groups, to draw any far-reaching conclusions as to the

distribution or endemism of particular genera or species, is proved by

the results of the present collection. It was made in one locality, within a

radius of 20 miles, and an altitudinal range of only 1300 feet, starting

from 2700
;
yet it includes 40 new species and 7 new records, comprising

7 genera not previously recorded for the islands.

Of the new records the most interesting is Melicytus ramiflorus, widely spread

in New Zealand, and also known from the Kermadec and Norfolk Islands and

Tonga, Cyrtandra glahrata has previously only been recorded from Tahiti.

Pilocarpus elatus, growing as a slender tree in the forest, and one of the

chief denizens of the mountain ridijes about Nadarivatu. is known from
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New South Wales, Queensland, and New Caledonia, and adds a fifth to the

four members of the family already found in the Archipelago, The Indo-

the new records by KlatosternaMalayan element is represented among

sessile, and in ferns by Trickomanes pelt B !J

all widely spread in the Pacific, and recorded from Samoa. The universal

Lycopodium clavatum, abundant on dry open hillsides about Nadarivatu, also

occurs in Samoa.

Of the new species, the most interesting are the large-flowered Pilocarpus

Kamhi (a handsome forest tree), two species of Polyscias and one of Plerandra,

and Discocahjx fusca, very near the Tongan /). Listen. In Piperacese,

Piper and Peperomia are well represented in Malaya, but only four species

of the former and two of the latter were known from Fiji. I was much

struck by the important part played by species of Piper in the undergrowth

of the forest, and attempted to collect the various varieties, all of which wore

were obtained, of which M. C. de Cundolle, whothen in flower. Eight

very kindly worked them out, found five to be very well-defined new species,

P. Gihhske and P. oxycarpum being interesting from their hairy ovaries—

a

very rare character in the genus. In Peperomia, of the seven species

collected, all proved new ; P. Gibbsice, P. flavida, and P. lasiostiyma are

particularly marked by their spikes being inserted in the axils of imperfect

leaves—a point shown in two other species recently received by him from

New Guinea, which otherwise entirely differ from the above.

In Orchids, out of 17 collected 9 were new, and of these, three, viz.

Phreatia vitiensis, Glome ra Gibbsiw, and Ancectochilus vitiensis, are in genera

new for Fiji. This result can in no wise be considered a representative one,

for Sir Everard im Thurn informed me that the late summer months was the

Orchid flowerii ^
In contrast with the other new species, in which, with two exceptions, the

affinity is Indo-Malayan, these Fijian Orchids, Mr. liolfe informs me, show

a deviation from their congeners. They belong to Malayan genera, but

show peculiar specialization on lines not apparent in the other Pacific

regions.

In the Mosses the affinity, so far as we know, is chiefly Samoan, though a

few extend to New Caledonia, the New Hebrides, and E. Australia. Graeffe

made large collections of mosses and liverworts in Fiji and Samoa, and many

of my species are identical with his. In liverworts, Treubia bracteata is an

interesting record. Originally discovered by Goebel in Java, this magnificent

genus is common in the northern portion of the North Island of New Zealand,

and the above species is recorded by Reinecke * for Samoa. Dendro-

ceros javanicus, of Malayan distribution, and known from Tahiti and the

* Reinecke, F., " Die Flora der Samoa-Inseln," Engl. Bot. Jalirb. xxiii. (1897) pp. 237

368, t, 4-5.
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Marquesas, was also found ; but it is not given for Samoa in Reineeke's

paper, where Stephani enumerates all the species collected in those islands,

of which many are identical with the Fijian.

In Fungi, Miss A, Lorrain Smith has described three new species, two
being in the little-known genus of Laschia and one in Lentinus.

From these results it will be seen that the present collection confirms the

Indo-Malayan character of the Fijian Flora, and at the same time emphasizes

its relationship to the islands to the east, viz. Samoa and Tonga, and to a less

extent Tahiti—a fact already noted by Hemsley *
# There is one point that

analyses of different collections brine out very clearly, and that is, the

relation of the flora to the topographical character of the various islands.

Fiji with its large islands, mountain ranges, fine rivers, and fertile depth of

soil, harbours, as might be expected, a larger and more varied flora than

Samoa, where the islands are smaller in area, Upolu having only one

mountain range, which is the watershed, whence the streams pour down its

sides to the surrounding ocean. Climatic conditions being practically the

same, the predominating features of the vegetation agree, but the magnificent

Conifers of Fiji are absent, restricted topographical conditions not allowing

their development. The Tongan Islands are of coral formation, perfectly

flat, Tongatabu and Haarpai being practically all over in a state of culti-

Eua isvation, and even the smallest islands are planted with coconuts,

the one exception : standing out like one mountain from the rest of the

group, 1000 ft. in height, with a volcanic soil and heavy rainfall, it has

species approximating strikingly to Fiji, asa much greater number of

sshown in the presence of MelivyUts ramiflorus and JJiseocalyx Lhteri. The
Vavau group is composed of raised coral-reefs, the highest point being

400 ft. f Having no rivers, these islands depend on the excessive rainfall for

their water-supply. Their flora is characterized by the drier types of Fiji,

and the generally distributed ethno-botanical plants with the usual Indo-

Malayan ferns. In the Cook Islands, more to the south, the flora of

Rarotonga has been thoroughly investigated by Cheeseman J ; there the area

is small, the greatest altitude 2200 feet, and the streams radiating from the

mountains do not open out into rivers but lose themselves in the sandy beach

round, which allows of no mangrove formation. The island was generally

cultivated, as it formerly carried a much larger population ; so that the

ethno-botanical plants of Polynesia are well represented, with the widely

distributed plants of drier areas, and a restricted number of endemic types.

* Hemsley, W. B., " The Flora of the Tonga or Friendly Islands/' Journ. Linn. Soc., Bot.

xxx. (1894) pp. 158-217.

t Burkill, I. II., "The Flora of Vavau/' Journ. Linn. Soc, Bot. xxx v. (1901) pp. 20-65.

\ Cheeseman, T. F., u The Flora of Rarotonga, the chief island of the Cook Group/'

Trans. Linn. Soc. ser, 2, Bot. vi, (190:3) pp. 201-313, t. 31-35.
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The trees, according to Mr. Cheeseman's description, are not comparable to
those of Fiji, and the predominance of a Composite like Fitchia speciosa,
Cheesm., points to a poorer and shallower soil.

Some emphasis has been laid on the agency of birds in the distribution of
plants to the Pacific Islands. Warming* however, has effectively dealt
with that question in relation to the Faeroes, and his pertinent remarks are
equally applicable in the present case. He quotes the interesting result
arrived at by Danish investigators, viz., that migratory birds travel on empty
stomachs (p. 676). For a series of years thousands of birds picked up dead
at the Danish lighthouses have been sent to the Zoological Museum at
Copenhagen, and notes on these birds have been published annually by
H. Winge, who only found slight traces of food in the stomachs, in the
shape of small pieces of the testa of seeds &c, and in some cases a little

sand or small stones, nor were any seeds found adhering to the feathers,
beaks, or feet. In the face of this evidence, the power of birds to carry
seeds appears to be limited to those shot near their native haunts.
Warming, after citing evidence to prove the immense distance seeds can
be carried by other agencies, concludes that winds are the chief agency
in distributing seeds to Island groups. Their influence is shown in the

^Ecidi First
discovered in New Caledonia on Agatlds ovata, it has now reached Fiji,
where it is probably of recent occurrence, as the previous able collectors in
the islands could hardly have overlooked its very conspicuous presence on the
leaves of even the youngest plants. It will be interesting to note the arrest
of this fungus pest in Fiji, or its possible progress to New Zealand.

If we consider the large population in former times, very much greater
than at present, and the relatively small areas of most of these Pacific islands,
it is surprising that the agency of man in the distribution of their species
should have been rather consistently overlooked. Seemann (3) is the one
author who insists that owing to this preponderating influence there are
practically very few tenable deductions to be drawn from the relative distri-

bution of plants in the different islands. From time immemorial, as he
points out, there has been a constant intercourse between the Samoan,
Tongan, and Fijian Islanders. As Samoa and Tonga did not grow timber
large enough for the great war-canoes which these islanders were renowned in
building, this timber was obtained in Fiji, and the canoes were built where it

was felled. Sandalwood, much valued for scenting coconut-oil, was also
only obtainable in Fiji, and both these most valuable articles of trade had to
be obtained by barter in the products of the other islands.

* Warming,
'
History of the Flora of the Faeroes : Botany of the Faroes/ H. Copenhagen,

LINN. JOURN,, BOTANY.—VOL. XXXIX. L



138 MISS L. S. GIBBS : A CONTRIBUTION TO

With regard to cultivation, to cite Fiji alone, which comprises much the

largest area, Seeinann (3. p. 276) writes that there was no virgin forest to speak

or in 1862, and certainly anyone who has travelled through Viti Levu will

corroborate the justness of this observation. Every year fresh patches of

forest are cut down by the natives for the cultivation of their crops, and

these are worked for a year or two and then left to go wild again. These

patches may be seen on the highest ridges up to 3500 ft., and if they are pro-

nounced now, must have been more so when the island carried a much larger

population depending on home supplies. The tribes were divided, as in all

the large Pacific islands, into mountain and coast tribes, invariably at deadly

enmity\vith each other. The coast tribes were then the most numerous, and

still line all the islands with an uninterrupted fringe of villages, nestling

behind the belt of strand trees. They were in constant communication with

the other islands, and disposed of the fertile littoral areas for the cultivation

of their crops. Space being limited, that cultivation was necessarily more

continuous and not so sporadic as in the mountains, whilst climate and con-

ditions were more favourable to the cultivation and exchange of all the

natural products showered so lavishly by nature. The mountain tribes, on

the other hand, were restricted to the mountain districts of one island.

Many tropical fruits do not flourish at high altitudes, so, cut off from the

abundant coast-supplies, river-fish, land-shells and many forms of inverte-

brates, wild yams and wild fruits would form their chief supplies in a country

lacking all quadrupeds, and consequently animal food. In times of scarcity

Their villages are

foliage plants grown round thei

trees shade the levelled grass areas on

they would bo reduced to the wild yams, to obtain which large areas of

country are still burnt off. Trees producing any form of edible fruit would

be carefully planted as new " towns" were established and fresh land brought

under cultivation, and these species would naturally spring up where old

cultivation had been.

The South Sea Islander is also a born gardener. All trees and plants are

known by name and their utility or beauty appreciated,

a blaze of colour from the many-hued

houses, and magnificent specimen

which their "towns" are built. Favourite species for beauty or use will be

tracks, and the wandering native will preserve

seed for future planting of any particular species that may strike his fancy.

Given these conditions, which have prevailed for centurieo throughout the

Pacific, it will be seen, as Seemann says, how hopeless it is to construct

theories of distribution or to expect a pronounced endemic element where

natural conditions have never prevailed in recent times. Where man has

cleared the dense forest growth, there the wind's agency is well seen in the

secondary upgrowth. On a patch over 3000 ft. alt., I found Spira>anthemum

1
>lanted along their roads oi

vitiense and tffi
snecies apparently not represented

anions the surrounding trees, and not noted elsewhere. In a neighbouring
O
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patch of older date, Trichospermum Richii and Geissois ternata, both trees
of. a lower altitude, were flourishing; here, too, Polymas Joskei was
found with Isachne vitiensis growing thickly in between, all palpably dry
locality, types, looking very out of place, possessing wind-borne seeds, which
had found a temporary resting-place, to be crowded out later as shade con-
ditions re-established themselves. Even the smallest clearing in the forest,
or up the ridges, would result in a luxuriant growth of the alien weeds
Blumea densiflora, Erecl [folia, Adenostemma viscosum, and

Thei
Melochia Grayana, species limited strictly to the illuminated area.
seeds must be borne here from lower altitudes by the wind, there bein^ no
animals to aid in distribution

; even the birds are limited to the tree-tops,
and rarely seen in the forest-depths.

Of re

Herbstii

established in Viti Levu, Ireslne

were made and kept open for the telephone-poles, was perhaps the least
expected. Erechlites Valeriana;folia, in profusion wherever the moister fniW_
land is opened up, has not previously been recorded. Salvia coccinea is
gaining ground in the drier open regions, and Cestrum nocturnum is well
established

also new and

Co The weed Altemanthera iifl<

sown, in the hopes of their proving a reliable food for cattle. Clitoria
Ternatea has probably been brought over by the many Indian coolies
employed on the sugar-plantations.

This list is of course only applicable for about Nadarivatu, where the
altitude and dense forest act as restraining influences. But in other parts of
Fiji the name of the alien weeds is legion, and they are taking possession of^ ^r * / tan r ^ "w r** #*jr ^y pmj +_/ ^ ^^^ A A V

areas of country in which injudicious clearing has left virgin soil lying idle.

Melastoma dentieulata in the Naisouri district has invaded the country to
such an extent that it has been honoured with the name of " Kester's curse "
because, though really an indigenous plant, it was supposed to have been
introduced by that unfortunate individual. A Psidium species is almost as
troublesome.

If no official limit is placed on individual idiosyncrasies in the shape of
forest destruction, Fiji bids fair to rival New Zealand in heterogeneous flora
and sterile wastes, or Norfolk Island *, where the weed upgrowth almost
inhibits cultivation, the original forest-growth having all been destroved

My best thanks are due to His Excellency Sir Everard im Thurn, K.O.M.G.,
to Dr. Corney, Chief Medical Officer at Suva, and also to Mr. Adolf Joske, for
his unfailing kindness during my stay at Nadarivatu. I am further indebted
to Dr. Stapf and Dr. Kendle, Mr. E. G. Baker, and Mr. Spencer Moore for

* J. II. Maiden, in Proc. Linn. Soc. N. S. Wales, xxviii. (1904) 768.

L2
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C

West
Mr

and geographical distribution, in addition to specific determination, in the

Fungi, Mosses, and Liverworts.

In conclusion I must express my obligation to Dr. A. B. Renclle for the

many facilities afforded to me at the British Museum, where duplicates of

nearly all the species enumerated may be consulted.

List of Plants collected in August, September, and October, 1907, from an

elevation of 2700 ft. at Nadarivatu, in the Island of Viti Levu, Fiji

VIOLACEiE.

Agatea violaris K
Nadarivatu, 2700 *, scandent in mixed forest, general. Fl. Aug.-Sept. 558.

Distrib. Fiji (Viti Levu, Ovalau, Taviuni, Moala).

A twining liane, with coriaceous leaves and cream-coloured flowers with

brown markings.

Melicytus ramiflorus, Forst. Char. Gen. 12-4.

Nadarivatu, 2700, on road to Navai, in mixed forest. Fl. ? Sept. 740.

Distrib. Norfolk and Kermadec Islands, New Zealand and Tonga (Eua).

This plant, of which the type is from Norfolk Island, has not previously

been recorded for Fiji.

PITTOSPORACE-E.

Pittosporum Brack enridgei, A. Gray, Bot. U.S. E.vpl. Exp. 225, t. 17

Base of Koro Levu, 500, fringing wood by stream. Fl. Sept. 764.

Distrib. Fiji (Vanua Levu, Ovalau, Nairai, Matuku, Moturiki). Tonga.

Pittosporum nadarivatense, sp. nov.

Arbor ; foliis ad apices innovationum confertis, longe petiolatis, coriaceis,

superne nitidis, oblongo-lanceolatis, apiculatis, basi acuminatis, integerrimis,

costa media prominente ; umbellis corymbosis paniculatis, longe pedunculatis,

ex axillis foliorum 1-2 ortis ; floribus albis, pedicellatis ; calycibus minutis

These figures following the locality refer to the elevation in feet at which the plants#

were fonnd.
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insequaliter 5-dentatis, dentibus brevissimis, rotundatis vel acutis ;
petalis

linearibus obtusis, apice recurvatis ; staminibns inclusis ;
ovario puberulo,

stylo brevi, stamina fere sequante ;
placentis 2, multi-ovulatis.

Hab KC«„*« .M „,*«».. Fl. Aug. 581, 577 bis.

A tree, 10 m. high, with glabrous leaves, aromatic when bruised ;
petioles

2-3 cm. loDg, leaves 1*3 dm. long and 4-6 cm. broad. Flowers white,

sweet-scented, aggregated subumbellately (but sometimes reduced to one

flower) at the extreme end of the villous peduncles, which are from 1-3 cm.,

while the pedicels, also villous, are normally 9 mm. long. The calyx is

gamopetalous, shortly persistent, 1*5 mm. long ; the petals are 1 cm. long

and 2 mm. broad, free and very caducous ; the stamens are inserted at the

base of the ovary, the filaments being 5 mm. and the anthers 2*5 mm. long.

The ovary is hairy, 5 mm., and the style 2 mm. in length.

This species is nearest to P. Bichii, A. Gray, but differs in the glabrous

stem, longer petioles, shining leaves, and smaller calyx.

TERNSTRCEMIACEiE.

Eurya acuminata, DC. Mem. Ternstr. 26.

Vatavulu, 500, in mixed forest. Fl. Aug. 532.

* Dlstrib. Fiji (Viti Levu, Ovalau, Kadavu, Ngau, Totoya). New Hebrides,

Samoa, Hawaii. N.E. India and Malaya.

* Saurauia rubicunda, Seem. Fl. Vit. 14.

Nubamakito, 1000, in open clearings, general. Fl. Aug. 520.

Distnb. Fiji (Viti Levu, Vanua Levu, Ovalau, Ngau).

A most exquisite plant, the lovely fleshy-pink flowers hanging in showers

beneath the handsome foliage. The flowers vary in depth of colour and size

on different trees, ranging from 1*7-3 cm. across. The Fijian name is

" Kau alewa " or the woman's tree. I did not see it about Nadarivatu,

which was probably too high an elevation.

STERCULIACEiE.

Melochia odorata, Linn./. Suppl. 302.

Nubamakito, 1000, open clearings, general. Fl. Aug. 521.

jDistrib. Fiji (Vanua Levu, Ovalau, Totoya, Nairai, Matuku). Samoa

Tonga, New Hebrides. New Caledonia, Malaya.

9

-

* Dr. Stapf informs me that tins genus is named after Count Saurau, therefore the usual

spelling is incorrect.
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TILIACEjE.

Trichospermum Richu, Seem. Bonplamlia, ix, (1861) 251.

Nadarivatu, 2700-3300, clearings in forest. Fl. Sept. 613.

Distrib. Fiji (Viti Levu). Samoa and Solomon Islands.

In the flowers of this species the calyx is brown and the petals cream-

colour. The old capsules are very persistent, the valves remaining hygro-

scopic, even in a quasi-skeletonized condition. On a specimen at Kew from
the Solomon Islands (Comins) the flowers are described as " purple, the bark

yielding a valuable fibre, which makes the best bags."

El^ocarpus (§ Moxocera) Kambi, sp. nov. (PL 13. figs. 11-13,

Arbor excelsa ; foliis alternis, petiolatis, ovatis, acutis vel subobtusis, basi

leviter acuminatis, integerrimis, superne glabris, snbtus ad nervos sparse

pubescentibus mox glabreseentibus
; petiolis lamina multo brevioribus,

breviter fulvo-tomentosis ; racemis axillaribus paucifloris ; floribus majusculis

albidis
; sepalis 5, valvatis, extus pilosis, petalis totidem, sepala excedentibns,

laciniatis ; ovario dense sericeo, biloculari ; stylo subulato, exserto ; capsula

ignota.

Hah Fl. Oct. 808.

A fine forest-tree, 26 m. high, with spreading rounded crown, very general.

The small coriaceous leaves are aggregated at the ends of the branches, with

tawny tomentose petioles 1*5 cm. in length, the blades being + 4*G cm. lone
and 2-2'5 cm. broad. The flowers hang 3-1 on pendent villous peduncles,

shorter than the leaves, + 1*5 cm. long, the pedicels, also villous, being about
the same length ; the narrow calyx-lobes are white. 2'1 cm, long, while the

petals are + 1*4 cm. long and 4 mm. broad. The scales which enclose the

white stamens are small and pilose ; the filaments are hairy, 3 mm. long, and
the linear anthers are mm. long, with adpressed hairs, tailed, and dehiscing

by an apical slit ; the ovary is 3 mm. long and the pilose style is 1*2 cm.
This species is nearest E. pyriformis, A. Gray, in the size and shape of

leaves and approximate form of inflorescence, but it differs in the entire,

glabrous leaves and shorter peduncles and pedicels.

Mr. Adolf Joske informed,me that the native name of this tree is "Kabi"
(pronounced Kambi). The edible fruit is appreciated by the Fijians.

RUTACE^l

End. E.

Nadarivatu, 2800, open hillside. Fl. Aug. J587.

Di
4

A small tree, with handsome coriaceous shining leaves and small axillary



*

THE MONTANE FLORA OF FIJI. 143

racemes o£ green flowers. There, is no authentic example at Kew or the

British Museum, but my specimen agrees .with A. Gray's description of the

type (in fruit only) and also with two examples of Home's, at Kew, named

A. petiolaris.

SIMARUBACEjE.

Amaroria soulameoides, A. Gray, Bat. U.S. Expl. Exp. 356, t. 40.

Off road to Waikubakuba, 2000, fringing wood by stream, N.W. escarp-

ment. S Sept. 602.

Distrib. Fiji (Vanua Levu).

RHAMNACE^E.

Alphitonia EXCEL8A, Beiss. ex Endl. Gen. 1098.

Nadarivatu, 2700, N.W. escarpment, clearings, general.

ig.-Oct. 575.

Fl. & Fr.

Tonga, and Rarotonga. Hawaii, New
Kadavu, Totoya). Samoa, Tahiti,

Caledonia, N.E. Australia, New

Guinea, Celebes to Borneo.

AMPELIDACE^.

Leea sambucina, Willd. Sp. PI. i. 1177.

Nadarivatu, 1900, slopes of N.W. escarpment. Fl. Sept. 695.

Distrib. Fiji (Viti Levu, Vanua Levu, Ovalau). N.E. Australia. Tropics

of Old World.

SAPINDACE.E.

Guioa rhoifolia, Radlk. in Sitzungsb. K.-Bay. Akad. ix. (1879) 608.

Nadarivatu, 2700, slopes of N.W. escarpment. Fl. & Fr. Sept. 687.

'

Distrib. Fiji (Viti Levu, Ovalau, Kadavu).

ANACARDIACEJC.

Dodon.ea viscosa, Jacq. Enuni. PL Carib. 19.

Nadarivatu, 2700, edge of escarpment and dry leeside slopes. <$ ? Fr

551.

Distrib. Wide in the Pacific and all tropical countries.
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Khus simarubjefolia, A. Gray, Bot. U.S. ExpL Exp. 367, t. 44.

Mataculi, by clearing, 2700. Fl. Aug., 877 ; Oct., 782.
Distrib. Fiji (Vanua Levy). Samoa, Tonga, and Tahiti.

A very handsome tree, 17 m. high, with white trunk and flat crown. The
erect axillary racemes of white flowers are very freely produced, and stand
well above the pinnate leaves.

LEGUMINOSiE.

Tephrosia purpurea, Pers. Syn. ii. 320.

Ba:ase of Koro Levu, 500, open country, on rocks. FJ. & Fr. Sept. 766.
Distrib. Fiji (Vanua Levu, Totoya, Matuku). In the Pacific and Tropics

generally.

Clitoria Ternatea, Linn. Sp. PL 753.

Tavua, 50, near Hot Springs, amongst shrubs fringing stream. Fl. &
Fr. Oct. 878.

&^„ ..„—^ ^..,^ lll6

Distrib. Tonga, Samoa, Hawaii. Philippines, Celebes, Malaya, India.
This plant is a recent introduction for Fiji and has not been previously

recorded. I found it undoubtedly established in several localities about
Tavua.

OCLEA violacea, Mart, ex Benth. in Ann. Wien. Mas. ii. (1838) 13
Vatavula, 500, scandent on trees. Fl. and young foliage, Auo-. 509.
D S
The only specimens of this species from Fiji consist of three separate

leaflets
( Williams, Brit. Mus.). As it has been collected in Hawaii and

Tahiti, Seemann considers it must be indigenous in the Pacific. Native name
" Wadra."

SAXIFKAGACE.E.

Bot. U.S. Exjyl. E.

Nadarivatu, 2700, in open clearings, general. FL & Fr. Aug.-Sept. 591.
Distril

Moturiki)

Seemann gives « Vuga " as the native name for this tree, but the natives
about Nadarivatu invariably called it " Vure," never mistaking it for the
" Vuga ,J

or Metrosideros villosa, which is in flower at the same time.

E.

Col i Nadarivatu, 3500, clearing in forest. Fl. Sept. 732.
Dist New Caledonia.
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Spir^eanthemum samoense, A. Gray, Bot. U.S. Expl. Exp. 667, t. 83 ?

Nadarivatu, 2700, in mixed forest. <J Sept. 673.

Distrib. Fiji, Samoa.

This plant was collected in Fiji by Home (1007, Herb. Kew.), but no

locality is specified.

Spir.eanthemoi Katakata, Seem. Fl. Vit. Ill, t. 17.

Nubamakita, 1000, clearings. Fr. Aug. 880.

Distrib. Fiji (Viti Levu, Ovalau, Kadavu). Samoa.

r Spir^anthemum Graeffei, Seem. FL Vit. 111.

Col i Nadarivatu, 3500, clearing in forest. S ? Fr. Sept. 731.

Distrib. Fiji (Kadavu).

A handsome shrub with shining <?

The type (fruit, Herb. Kew.) was collected by Storck on Buke Levu in

Kadavu, so that the above makes the second record.

Weinmannia affinis, A. Gray, Bot. U.S. Expl. Exp. 674.

Nadarivatu, 2700, edge of escarpment. $ G42. ? Fr. Sept., 881, 733.

Distrib. Fiji (Ovalau, Viti Levu, Taviuni).

A beautiful shrub, the S plant being coveret

which contrast with the red of the young foliage.

Wein

Arbuscula, ramulis junioribus glabris ; foliis glaberrimis, coriaceis, 3-jugis,

foliolis oblongo-lanceolatis, acuminatis, sinuato-serratis, nervis mediis promi-

nentibus, stipulis orbiculatis deckluis instructis ; racemis geminis, vel ternis

axillaribus atque terminalibus, sub lente minute puberulis, pedicellis florum

paulo longioribus, singulis vel binis ternisve congestis ; calycibus glabri-

usculis, 4-meris, laciniis brevibus, glabris j
petalis 4, obovatis, lacinias

calycinas duplo excedentibus ; staminibus petalis paullo longioribus a stylis

superatis, cum disci glandulis minutis linearibus alternantibus ;
gynseceo

rubro, capsula ovata, ac-sperma, stylis quam capsulis brevioribus coronatis.

Hah. Nadarivatu, 2700, clearing, amongst secondary scrub. Fl. Aug.

594.

A small tree, 7 m. in height, with neat crown. The foliage is very dense,

the leaves 3-foliate, glabrous, dull, with stipules 4 mm. long and broad and

petioles 2 cm. long ; the petiole of the central leaflet is + G mm. long, and

the leaflet itself is much longer than the lateral ones, which are almost

sessile. The racemes are pedunculate, about 8 cm. long and 6 mm. in

breadth ; the ovary is 3 mm." long and the styles 2 mm. The minute scales

are 5 mm. long.
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This plant is nearest to W. Ricliii, A. Gray, from which it differs in the

glabrous stem, petioles and rhachis, smaller petals and shorter filaments, and

the very striking red gynasceum and pilose ovary. The section is probably

Eu~ Weinmannia, but without fruit it is impossible to determine this point.

MYRTACEJE.

Decaspermum FEUTICOSUM. Forst. Char. Gen. 74.

Nadarivatu, 2700, edge of escarpment, in clearings. Fl. k Fr. Aug. 552.

Distrib. Fiji (Viti Levu, Vanua Levu, Ovalau, Kadavu, Lakeba, Moturiki).

Tahiti, Tonga, Wallis Islands, New Hebrides.

I follow Drake del Castillo in placing this plant under Forster's type for

the genus. It is widely distributed in the Pacific Islands and has been

collected all over Fiji.

Metrosideros villosa, Sm. in Trans. Linn. Soc. iii. (1797) 268.

Yasoqo, 800, clearing. Fl. Aug., 5-45. Fr. Nadarivatu, Sept., 879.

Distrib. Fiji (general). Tahiti, Tonga, Lord Howe's, Kermadec, and

Pitcairn Islands, Hawaii, Marquesas.

The flowers of this species are either red or yellow. The two colours may
be sometimes seen on one tree. The New Zealand Metrosideros sp. occa-

sionally show the same colour variation.

Eugenia xeurocalyx, A Gray, Bot. U.S. Eospi. Ed>p. 512, t. 59.

Waikubakuba, base of Koro Levu, on banks o£ stream. Young fr. Sept.

708.

Distrib. Fiji (Viti Levu, Vanua Levu, Ovalau, Moturiki, Matuku). Samoa,

Tahiti, and Tonga.

Eugenia rivularis, Seem. Fl. Vit. 80, non Cambess.

Nadrau road, 1000, by stream. Fl. Sept. 748.

Distrib, Fiji (Viti Levu, Ngau).

• Flowering in Oct. {Milne, Herb. Kew.). Every colic

growing near rivers or streams.

Eugenia effusa, A. Gray, Bot. U.S. Expl. Exp. 524,

Nadarivatu, 2700, in mixed forest. Fl. Sept. G62.

J)istril>. Fiji (Viti Levu, Vanua Levu Ovalau). Samoa.
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MELASTOMACEiE.

Melastoma denticulatum, Labill. Sert. Austr. Caled. 65, t. 04.

Nadarivatu, 2700, in <

Distrib. Fiii (V

Iry open spaces. FL Aug. . 593.

Levu, Vanua Levu, Ovalau, Totoya, >iew

Hebrides, New Caledonia, Tahiti, Samoa, Rarotonga, Solomon Islands.

Tinns shrub only occurred sparingly at Nadarivatu, but in many parts of

the island where land has been cleared and neglected it has taken entire

possession of the soil, becoming a perfect pest.

Medixilla hetbeophylla, A. Gran, Bot. U.S. ExpL Exp. 598, t. 75.

Vatavula, Nabucara Hill, 1000, epiphytic in mixed forest, general. Fl

Aug. 539.

Distrib. Fiji (Viti Levu, Ovalau).

Medinilla rhodochl.e2sta, A. Graij, Bot. U.S. ExpL Exp. GOO

Nadrau Valley, 2000, epiphytic in forest. Fr. Sept.

Distrib. Fiji (Viti Levu, Ovalau).

745.

Medinilla longicymosa, sp. nov. (PL 14. figs. 21-23.)

Glabra, foliis longe petiolatis, oppositis, ovatis, obtusis, integerrimis,

3-nerviis, costa media subtus prominente ; cymis lateralibus 1-3-fioris, longe

pedunculatis, cymarum bracteis minutis, pulverulentis, bracteis floralibus

conspicuis, petiolatis, roseis, lanceolato-acutis, ante anthesin caducis
;

floribus albis, pedicellatis, 4-meris ; calycis tubo cylindraceo, dentibus 4,

minimis baud conspicuis, rufo-pulverulentis
;

petalis late ovatis, acutis,

carnosulis; staminibus 8, inter se similibus, antheris elongatis, recurvis,

apicibus hand evolutis, connectivo bilobo, anticis unicalcaratis, posticis

bicalcaratis ; ovario toto calycis tubo adhserente, 4-loculari ; stylo columnari,

basi incrassato, stigmate punctiforme.

Sab. Nadarivatu, 3500, on wooded ridge. 884.

An interesting epiphyte, of bushy growth, very conspicuous from the

foliose floral bracts, which are 1*5 cm. long and 8 mm. wide, of a lovely pink

colour, the same shade as in B They fall before the

flowers expand. The young inflorescences, minute bracts, and the calyces

are pulverulent. specimens show only buds, which are sufficiently

advanced to prove that the plant is a true Medinilla, and as the habit differs

so much from anything yet known in the genus, I have thought it advisable

to figure it. The specimen 547, of exactly the same habit, has much larger
f

bracts, and longer, fiexuous pendent peduncles. It is probably a different

species.
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SAMYDACE.E.
Casearia Richii, A. Gray, Dot. U.S. Expl. Exp. 8

Nadarivatu, 2700, clearings. Fl. k Fr. Aug. 588.

D
This species has not been collected since it was first found in Ovalau by

the officers connected with the U.S. Expl. Exp. under Capt, Wilkes, 1838-42.
In my specimens the leaves are not so markedly distichous, and are also

more acuminate with longer petioles, than is the case in the branch figured
in the above plate. The flowers are also pedicellate, not sessile, but otherwise
agree with the excellent figures given. The fruit is green, with red seeds,
1-5 cm. in length and 8 mm. broad. It was quite general about Nadarivatu,
especially on the Ba road.

PASSIFLORACE^E.

Passiflora vitiensis, Mast, in Trans. Linn. Soc. xxvii. (1871) 634.

Vatavula, Nabacara Hill, 1000, festooning over trees in mixed forest. Fl.
Aug. 512.

Distrib. Fiji (Viti Levu). Samoa.
A very delicate and graceful species with flowers of a terra-cotta colour ;

in flower at Nadarivatu in October. The Samoan specimen at Kew is

described as having white flowers.

CUCURBITACE.E.
Melothria Grayana, Cogn. in DC. Man. Phan. iii. 591.

Col i Nadarivatu, 3200, clearing by path in forest. ? . Sept. 505
Distrib. Fiji (Viti Levu, Ovalau). Samoa, Tonga, and Tahiti.

UMBELLIFER.E.
s

Hydrocotyle asiatica, Linn. Sp. PL 234.

Nadarivatu, 2700, cultivated land. Fl. Oct. 810.

Distrib. Tropics of both hemispheres.

AKALIACE^E.

O

Schefflera vitiensis, Seem. Journ. Dot. iii. (18G5) 176.

Nadarivatu, 2700, in mixed forest, common. Fl. Au<>-. 580
Distrib. Fiji (Viti Levu, Ovalau).

POLYSCIAS JOSKEI, sp. 110V.

Arbuscula, glabra; foliis imparipinnatis multijugis, rhachi nodosa ; foliolis

breviter petiolulatis, ovatis vel elliptico-oblongis, acutis, inteo-errimis vel



THE MONTANE FLORA OF FIJI. 149

sinuato-undulatis, basi cordatis ; racemis masculis compositis paniculatis,

brunneis, rhachi nigrescente, bracteis minutis ; floribus masculis solitariis,

pedicellis infra medium articulatis ;
pyrenis obovatis, nigrescentibus,

Ilab. Nadarivatu, 2700, on edge of forest. Fl. <$ Sept., 893. Fr.

Sept., 750.

A small tree, 3 m. high, with the leaves aggregated towards the ends of

the branches, below the terminal inflorescence. The leaves varv from 2'5

to 5 dm. in length, those on the fruiting specimen being the smallest, and

only 3-5-jugate. The leaflets vary in shape from obovate, 7 cm. long in

the ? to 1*5 dm. long in the £ plant, both being + 3"5 cm. in breadth.

The inflorescence is a compound raceme, +1*5 dm, long and 2'3 dm. across
;

the 4-partite S flowers are scattered on the rhachis of the 3rd order, the

pedicels, jointed below the middle, being about 2 mm. long. The calyx of the

$ flower is 1 mm. long, with triangular lobes; the petals are valvate, 3 mm.

long ; the anthers 2 -5 mm. and the filaments 1 mm. in length. The fruiting

panicle is 8 cm. long and 1*3 dm. in breadth ; the fruit is compressed, splitting

into 2 pyrenes ; the dense fruiting panicles are very handsome, crowning the

terminal rosette of leaves. This species is allied to P. multijugum, Harvey,

from which it differs in the brown compound raceme, 4-partite £ flowers

and the compressed fruit.

I have named this plant after Mr. Adolf Joske, the Resident Commissioner

of Cholo North, as it is very general about Nadarivatu, where his long

residence and sympathetic kindness has endeared him to the natives under

his rule. It is also to his initiative and energy that the one bridle-road

across Viti Levu from Suva and also the road from Nadarivatu to Ba are

due, the responsibility for surveying, cutting, and making falling entirely

on his shoulders in both cases.

POLYSCIAS CORTICATA, sp. 110V. (PI. 13. flgS. 11-17.)

Arbuscula ; foliis multijugis, imparipinnatis, foliolis petiolulatis oblongo-

ovatis, integerrimis, acutis ;
paniculis terminalibus, pedunculis ultimis

racemose dispositis, rhachi lignosa, longitrorsum necnon transversim striata,

lenticellis sat crebro indute ; floribus 5-meris, calycibus obscure dentatis,

petalis valvatis incrassatis ; staminibus 5 ; stylis recurvis patentibus, basi

paulo coalitis ; ovario biloculari, in quoque loculo uni-ovulato.

Hob. Nadarivatu, 2700, edge of forest. Fl. and immature fruit, Oct. 769.

A small tree with slender stem and round bunchy top, 3 m. high. The

large (in specimen 8-jugate) leaves are 6 dm. or more in length, aggregated

at the apices of the branches. The leaflets are 1*4 dm. in length and 5 cm.

broad, with petiolules 1 cm. long. The terminal, compound, racemose

inflorescence is very spreading, about 2 dm. long and 4'5 dm. across ; the

angular woody rhachis, ash-grey in colour, is evidently persistent, the

peduncles, 2-3 mm, long, being surrounded at the base by 3 or 4 scarious



I

150 MISS L. B. GIBBS : A CONTRIBUTION TO

bracts, bearing buds in their axils ; the bracts of the peduncles are lanceolate,

7 mm. long, those bearing heads being very minute ; the flowers are

umbellate, 5 or 6 to the whorl, the pedicels being 2-3 mm. long, with small

scarious bracts at their base ; the calyx is 5-dentate, 2 mm. in length ; the

petals are 3 mm. long and 1*5 mm. broad, and the almost sessile anthers are

2 mm. long ; the ovary is bilocular, and the styles erect in flower.

This species is nearest to P. Murrayi, Harms, from which it differs in the

larger and entire leaflets, the woody spreading inflorescence, ash-grey in

colour, and the bracteate peduncles.

Plerandra (§ Eu-plerandra) Victoria, sp. nov.

Arbuscula inermis, glabra ; foliis digitatis, stipulatis, dilatatis, foliolis 7,

oblongis, obovatis, obtusis vel acutis, basibus in petiolum attenuatis, coriaceis,

integerrimis ; umbellis multi-radiatis, umbellulis 12-lG-floris ; calycibus post

anthesin repando-undulatis
;
petalis 5, valvatis, ovato-triangularibus, liberis,

mox deciduis ; staminibus 35, bi-seriatis ; ovario 7-loculari ; stylis 7, brevibus,

distinctis, stigmatibus simplicibus.

Hab. Summit-ridge of Mt. Victoria, 4000, in moss forest. Fl. & young fr.,

Sept. 784.

A small tree, with dense crown, of which it was impossible to determine

the height, as the trunk wras embedded in the prostrate, decaying, moss-

clothed logs, which characterize this formation. In the specimen the petiole

is 2 dm. and the petiolules 2*5-3*2 cm, long; the leaflets are 1-1*5 dm, in

length. The length of the peduncle is 9*5 cm., while the small umbel is

+ 8 cm. long and 1*2 dm. across ; the flowers are most striking, the calyx

and outer surface of the petals are black, whereas the thickened inner

portion of the latter is gleaming white. The calyx-tube is 3 mm. long and

4 mm. broad. The stamens, in all the buds dissected, numbered 35, in two

series, and in flower do not equal the petals, the anthers being 3 mm., while

the filaments are 2*5 mm. in length. The fruiting peduncle does not

elongate

P. Xeso>

very much, being 9 cm. in length. This plant is nearest to

umbels, the notable black and white colouring of the flowers, and the definite

number of stamens in two series.

RUBIACEiE.

Xanthophytum calycixum, Benth. fy Hook.f. Gen. ii. 53.
i-

Nadarivatu, ridge of Matani Siga, 3200, in mixed forest. Fr. Sept. 701

Distrib. Fiji (Viti Levu, Ovalau),

I am indebted to Dr. Stapf for the determination of this plant.
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Hedyotis CfiATiEOGONUM, Spreng. Pug. ii. 35.

Slopes of N.W, escarpment, 1500, common weed of cultivation, Fl.

Oct. 874.

Distrib. Fiji (Vanua Levu, Ovalau, Nairai, Ngau, Totoya). Solomon

Islands, Malaya, Asia.

Ophiorrhiza laxa, A. Gray, in Proc. Am. Acad. iv. (1858-59) 312.

Nadarivatu, 2700, undergrowth in forest, general. Fl. Aug. 606.
' Distrib. Fiji (Viti Levu, Ovalau, Ngau). Tahiti.

Herbaceous plant, 1-1*50 m. in height, with flaccid leaves and pinkish-

white flowers. It runs into (K leptantha, A. Gray.

Ophiorrhiza peploides, A. Gray, in Proc. Am. Acad. iv. (1858-59) 311.

Nadarivatu, 2700, undergrowth in forest, also along road-cuttings, general.

Fl. Aug. 607.

Distrib. Fiji (Ovalau, Matuku, Taviuni).

Herbaceous plant, 4 dm. in height, with very small dark green leaves,

lighter on the under surface, and white flowers.

MUSS^ANDA FRONDOSA, Linn. Sp. PL 177.

Nadarivatu, open slopes of N.W. escarpment, 2000. Fl. Sept. 690.

Distrib. Fiji, Tonga, "Wallis Island, Tahiti, Malaya, E. India.

Gardenia vitiensis, Seem. Fl. Vit. 122, t. 26.

Nadarivatu, 2700, in mixed forest. FL Sept. 753.

Distrib. Fiji (Vanua Levu).

The young form of this plant shows the tropical characteristic of sending

up one single shoot with enormous leaves, three or four times the size of

those on the adult plant. This species is general in the forest, and easily

recognized in this stage by the curious form of bud-protection, of a shining

yellow resinous substance.

Morinda Forsteri, Seem. FL Vit. 129.

Vatavula, 700, twining liane in mixed forest. Fl. Aug. 538. FL & Fr.

Aua*. Nadarivatu, 2700. 561.

Distrib Fiji (Viti Levu), Samoa, Tonga, Tahiti, Marquesas, Loyalty

Islands, and Isle of Pines.

Flowers mauve-cream, fleshy, and,sweet-scented ; very general.

Psychotria Storckij, Seem. Fl. Vit. 135.

Nadarivatu, 2700, general in mixed forest. FL & Fr. Sept". 702, 742 bis

Distrib. Fiji (Viti Levu, Ovalau, Taviuni).
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Shrub to small tree 13 m. high, with large glabrous leaves, aggregated

towards the ends of: the branches. The very caducous corollas are white,

and the fruit is yellow.

Psychotria sulphurea, Seem. Fl. Vit. 134.

Nadarivatu, 2700, scandent in forest, general. FL Sept. 660, 542, 813 bis.

Distrib. Fiji (Ovalau).

Described by Seemann from Storek's specimen as u a decumbent shrub,"

this charming species is very common in the forest as a stem-twining liane.

The leaves are dark green and herbaceous, the small flowers are white, borne

profusely in large cymose panicles. Though very general at Nadarivatu and

the surrounding country, it has only been collected by Home since Storck's

original discovery of the plant.

Psychotria platycocca, A. Graf/, in Proc. Am. Acad. iv. (18G0) 47.

Nadarivatu, 2700, mixed forest. Fl. Aug. 596.

Distrib. Fiji (Viti Levu).

A small tree with glabrous, herbaceous, light green leaves and small white

flowers in axillary racemes. Mr. Spencer Moore, who kindly determined the

Psychotria sp., adds :
—

" Seems to me nearest P. platycocca, A. Gray, but the

leaves are smaller and less coriaceous, though subrotundate at the base like

those of P. platycocca, of which there is no authentic specimen of the flowers

in this country/'

Psychotria Gibbsle, S. Moore, sp. now

Frutex vel arbuscula, ramulis ultimis crebre foliosis, cortice plus minus albido

cireumdatisj nodis ferrugineo-pubescentibus, novellis glabris ; foliis petiolatiSj

oblongo-lanceolatis vel anguste obovato-oblongis, sursum cuspidato-attenuatis,

apice acutiusculis, basi obtusis, tenuiter coriaceis glabris, costis secundariis

utrinque 7-10 ad angulum fere rectum costsB centrali insertis levissime

arcuatis ; stipulis caducis, basi latis ubi conjunctis bipartitis, segmentis lineari-

lauceolatis acuminatis ; cymisterminalibus foliis brevioribus sublaxepaucifloris

griseo-puberulis, pedicellis ssepius calyce brevioribus rarissime calycem sub-

Mequantibus; floribus pentameris ; ovario subhcmisphserico, puberulo ; calycis

diutule persistentis puberuli limbo ovarium longe excedente campanulato, lobis

deltoideo-ovatis obtusiusculis quam tubus plane brevioribus ; corollae griseo-

pubesceuteSj tubo calycem excedente a basi sensim leviterque ampliato, lobis

oblongis obtusis tubo brevioribus ; staminibus paullo infra fauces affixis

inclusis ; stylo exserto minute puberulo,

Hab. Nadarivatu, 2700, edge of N.W. escarpment, Sept- G64, 734.

Folia solemniter 4-8 cm. longa, 1-5-3*3 cm. lata, viva nitida, in sicco

-olivaceo-fusca ;
petioli 3-5 mm. long. Stipularum basi persistentum

vagina 3 mm., segmenta 5 mm. longa, margine ciliolata. Cymae 2 x l"5-2 cm.
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Pedunculus ± 5 mm . longus ;
pedicelli sajpius 3-4 mm. longi. Flores albi.

Ovarium 2'5 mm. longum. Calyx 8 mm. longus; lobi 2*5 mm. Corolla?

tubus 12 mm. longus, faucibus 2'5 mm. latis; lobi 3\5 mm. longi. Stamina
ad 3 mm. infra os tubo affixa ; filamenta fere 1 mm. longa ; antherse lineares,

2*75 mm. longa1
. Discus crassus, 1 mm. altus.

incrassatus.

Stylus 1*3 cm. longus, medio
Bacca subspha?roidea, disco accrescente maxime prominente

necnon calycis reliquiis coronata, verisimiliter adliuc aliquanto cruda,

4 mm. diam.
J

Differs from i\ cahjcom, A. Gray, in the hairy cymes, larger ovaries, long
calyces, and the pubescent corollas.

PsYCHOTRIA GRISEIFOLIA, 8. Moore, sp. DOV.

Frutex vel arbuscula, ramis satis validis sursum foliosis, cortice cinereo
L

foliis petiolatis, oblongo-minute griseo-pubescentibus

;

sicco

obductis, novellis

obovatis, obtusis, leviter angustatis, breviter cordatis, papyraceis, in

griseo-viridibus, subtus pallidioribus subtus ad costas minute pubescentibus,

costis secundariis utrinque 13-15 tribus 'basalibus approximates, patulis,

marginem versus solummodo arcuatis; stipulis lineari-lanceolatis, sursum
gradatim attenuatis, apice obtusiusculis, dense etsi minute griseo-pubescent-

ibus ; cymis subterminalibus quam folia brevioribus, fere a basi ramosis, ramis
patentibus, filiformibus, minute griseo-pubescentibus, unoquoque cymulam
laxiusculam paucifioram sutfulciente ; floribus sessilibus vel pedicellatis.

bracteis comparate amplis, flores amplectantibus, caducis, ovatis, scariosis
:

puberulis ; ovario turbinate, puberulo, quam calyx truncatus vol undulatus et

glaber paullulum longiore ; corollse paullo ultra medium divisse glabra tubo
breviter ex calyce eminente, lobis 6, oblongis, acutis, apice incrassatis in-

flexisque
; staminibus faucibus insertis, filamentis antheras oblongas breviter

exsertas paullulum excedentibus ; styli crassi inclusi ramis lamellosis.

He Sept. 706.

.Foliorum limbus 7-13'D cm. longus, 3'3-5'5 cm. latus
;

petioli 1-2 cm
longi, minute griseo-pubescentes. Stipule circa 1 cm. longaa. Cymarum
rami +3 cm. longi. rodicelli summum circa 3 mm. longi. Flores albi,

Ovarium 1*25 mm., calyx 1 mm. longus. Corolla? tubus 1*5 mm., lobi segre

2 mm., filamenta 0*75 mm., antherse OG mm. lon<>a\ Diiscus maxime
incrassatus. Stylus 1 mm., rami vix 0'5 mm. longus.

The cordate leaves and lax inflorescence serve to distinguish this from other

Polynesian species.

Hydnophytum grandiflokum, Becc. Malesia, ii. 171, t. 44.

Nadarivatu, 30UU, epiphyte in forest. Fl. Sept. 729.

Beccan in his description of this plant suggests a possible dimorphism
of the style, as in two buds dissected by him it was long in one case and
short in the other. In my specimens there are nine open flowers, but in each

LINN. JOURN.—BOTANY, VOL. XXXIX M
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one the style is exserted about the same length. There is, however, some

variation in the length of the corolla-tube, specimens gathered on Mt. Victoria

showing a shorter tube than those from Col i Nadarivatu. The latter plant

had branches about a metre long, and the white, slightly scented flowers

opened in the evening. The tubes are about 3-3- 5 cm. in length and 1 mm.

broad, the lobes of the corolla 6 mm. long and 4 mm. broad, and the styles

exserted 6 mm. The tuber was large, about 2 dm. across, and tapered from

the broad base to 2*5 dm. in height.

CoPROSMA Imthurniana, sp. nov.

Frutex, ramulis junioribus pubescentibus ; stipulis acuminatis pilosis, foliis

petiolatis, anguste lanceolatis, longe acuminatis, herbaceis, sparsim hirsutis,

basi in petiolum brevem attcnuatis, mox nervis pubescentibus exemptis fere

nimis glabris, in sicco griseo-cinereis, nervis lateralibus 6-7
; florum fascialis

axillaribus, pedunctilatis, albo-pubescentibus, bracteis pluribus parvis onustis

;

fl. S calyce ovoideo, tubo sub-elongato 4-lobo, corolla infundibulari 4-lobo;

fl. ? corolla infundibulari, usque ad medium 4-loba, lobis revolutis ; stamini-

bus 4, fundo corolla tubi affixis, filamentis corolla duplo longioribus; ovario

2-loculari; drupa ovoidea,, 2-pyrena.

Hah. Nadarivatu, 2700, clearings. $ Aug. 554. ? Aug. 543.

A shrub of straggling habit, with grey stems which, with the young

shoots and leaves, are very pilose ; the latter are greyish on the underside,

minutely serrate, +10 cm. long and 3 cm. broad. In the green flowers

the petals of the <J ar^ 2 mm. long and 1 mm. broad ; the filaments are

3 mm., and the anthers, sagittate at the base, 2 mm. long. The peduncle of

the ? inflorescence is +4 mm. long, and the corolla-tube is less than the

recurved petals, which are 2 mm. long and narrower than those of the

<$ flower. The styles are white, 8 mm. in length, and very pilose ; the imma-

ture drupe ovoid. This species is nearest to C. acutifolia, Hook, f., from the

Kermadec Islands, but differs in the pilose habit, the narrow lanceolate and

very long-acuminate leaves, the aggregated inflorescences, and the smaller

flowers.

Tins same plant was collected by Home (129, Herb. Kew.) in the Lavoni

Valley, Ovalau, and on Rabi Island.

COMPOSITE.

Vernonia cinerea, Less, in Linncca, iv. (1829) 291.

Nadarivatu, 2700, common everywhere in dry places. Fl. Aug., Oct. 873

Distrib. A tropical weed of both hemispheres.

Adenostemma viscosum, Forst. Char. Gen. 90.

Nadarivatu, 2700, waste and cultivated places. Fl. Sept. 644.

Distrib. Tropical weed of Old World.
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Blumea densiflora, DC. Prod. v. 446.

Nadarivatu, 2700, clearings in forest. FI. Sept. 637.

Distrib. Fiji (Viti Levu, Ovalau, Moala). Samoa, New Hebrides, New
Caledonia, Malaya, India.

Erkchtites valekian^efolia, DC. Prod, vi. 295.

Nadarivatu, 2700, everywhere in clearings. PL Oct, 811.

Distrib. American origin, now distributed through the Tropics,

Popularly called " Ceylon Thistle " : is considered good food for cattle.

Curiously enough this plant is apparently not recorded for the Pacific.

There is one specimen from Fiji (Herb. Kew.).

GOODENIACEiE.

Sc-fivoLA floribunda, A. Graf/, in Proc. Am. Acad. v. 152 (1861)

Nadarivatu, 2700, general in open country. FL Aug. 875.

Distrib. Fiji (Viti Levu), Tonga.

VACCXNIACE^.

Agapetes vitiensis, Drake, lllus. FL Ins. Mar. Pacif. 243.

Summit of Mt. Victoria, 4000, moss forest. FL and young fr., Oct. 783.

Distrib. Fiji (Viti Levu, Kadavu).

A compact shrub, 3 m. in height; the corolla is cream-coloured, suffused

with red, the calyx and immature fruit red. It has been recorded from the

summit of Buke Levu in Kadavu and Voma Peak in Viti Levu, and also

grows on the summit of Kuvadra, the Sacred Mountain of the Fijians, who
consequently call the plant the Sacred " Vuga/

MYRSINACE2E.

Maesa corylifolia, A. Gray, in Proc. Am. Acad. v. (1861-62) 330.

Nadarivatu, 2700, scandent in forest, or as shrub in clearings, common
FL & Fr. Aug., Sept. 556, 557.

Distrib. Fiji (Viti Levu, Ovalau, Ngau),

Discocalyx fusca, sp. nov. (PL 13. figs. 5-10.)

Tota planta glaberrima ; foliis alternis, ad apicem ramulorum congestis,

petiolatis, oblongis, obtusis, basi in petiolum cuneatim angustatis, inte-

gerrimis, coriaceis, nervis lateralibus tenuibus numerosis, utrinque 17-20;

paniculis terminalibus vel subterminalibus, fere a basi ramosis, ramulis

patentibus; floribus parvis, pedicellatis ; calycis segmentis rotundatis,

ciliatis, glanduloso-punctatis ; corollas tubo brevissimo, limbo 5-partito,

m2
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segments oblongis, obtusis, punctatis, dextrorsum obtegentibus ;
staminibus

sessilibus inter se liberis ; antheris ovatis, acuminatis, basi hastatis
;
ovario

conico, <>labro in stylum subulatum attenuate, ovulis 2-3.

Ilab. Nadarivatu, 3500, on wooded ridge. PI. Sept, 7215.

A small tree, 4 m. in height with leaves + G\5 cm. long and 2*7 cm.

across, on petioles 7 mm. long. The flowers, chocolate-brown in colour, are

small, the calyx-lobes being 1 mm. long, the petals 3*5 mm. long and 2 mm.

across ; the almost sessile stamens, inserted at the base of the corolla-tube,

are 3 mm. long and 1'5 mm. in breadth, and they inarch over the ovary,

their sides just touching all round it. The ovary is 2 mm. in length and the

style 0*5 mm., the two or three ovules being inserted in the tissue of the

placenta.

This species is very near D. Listen, Stapf & Metz, from the Tonga

Islands (Eua), but differs chiefly in the leaves, which are smaller and much

closer veined, the smaller inflorescences and flowers, and the much longer

style.

STYRACEiE.

Symplocos spicata, Roxb. Hort. Beny. 40.

Between Yasoqo and Navai, 3000, forest. Fl. Aug. 541. Nadarivatu,

Sept. GG8.

Distrib. Fiji (Vanua Levu, Ovalau, Kadavu, Ngau). Oceania, tropical

Australia and Asia.

OLEACEiE.

Jasminum simplicifolium, Forst.f. Prod. 3.

Nadarivatu, 2700, scandent in forest. Fl. Sept. G57.

Distrib. Tonga Islands (Tongatabu).

This is the true J. simplicifolium of Forster {fide tj\

Ion"- subulate calyx-lobes as figured in Bot, Mag. t. 980.

APOOYNACE^E.

Alyxia scandens, Iioem. $>' Schrft. St/st. iv. 440.

Nadarivatu, 2700, scandent in forest. Fl. Aug. 598.

Distrib. Fiji (Ovalau), Samoa, Tahiti, Fomatou Islands

Alyxia stellata, Roem. or Schult. Syst. iv. 430.

Nadarivatu, 2700, scandent in forest. Fl. Sept. 66$.

Distrib. Fiji (Totoya, Nairai), Samoa. Tahiti Tonga, New Caledonia,.

Norfolk and Amsterdam Islands. Tropical Asia.
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Cerbeea Odollam, Gaert. Fruct. ii. 193.

Nadarivatu, 2700, fringe of forest. Fl. Aug. 560.

Distrib. Fiji (Viti Levu). Oceania, Malaya, India.

Alstonia ploiosa, Labill. Sert. Austr. Ceded. 2$, t. 32.

Nadarivatu, 2700, edge of escarpment. Fl. & Fr. Aug.-Sept. Flowers

orange-yellow, 563 ; cream, 605.

Distrib. Fiji (Viti Levu, Vanua Levu), Samoa.

A handsome tree, with shining, coriaceous leaves, flowers orange-yellow to

cream. The long mericarps are very characteristic and so is the abundant

latex.

ASCLEPIADACEjE.

Asclepias curassavica, Linn. Sp. PL 215.

Nadarivatu, 2700, common weed on waste ground and in gardens. Fl.

Aug. 592.

Distrib. Of South American origin, is now spreading in all tropical

countries.

Hoya australis, E. Br. ex Traill in Trans. Jfort. Soc. vii. (1830) 28.

Base of Koro Levu, 500, open country, twining up trees fringing streams

Fl. Sept. 765.

Distrib. Fiji (Viti Levu, Ovalau), Samoa, N.E. Australia.

LOGANIACE.E.

Geniostoma rupestre, Forst* Char. Gen. 24, t. 12.

Nadarivatu, 2700, edge of escarpment, clearings, common. Fl. & Fr. Aug.,

Sept., 555. Fl. Sept., 3000, 724.

Distrib. Fiji (Viti Levu), Tahiti, New Caledonia and New Hebrides,

Norfolk and Wallis Islands.

Shrub, 1-2 in. high, wdth coriaceous smooth leaves and small white

flowers, which emit a perfectly fetid odour ; they are fertilized by flies.

No. 724 has larger flowers, and is scentless.

Couthovia Seemannii, A. Gray, hi Proc. Am. Acad. v. (1861) 320.

Nadrau Valley, 1500, by stream. Fl. Sept. 746.

Distrib. Fiji (Viti Levu, Ovalau).

In the above specimen the leaves are much smaller and more coriaceous

than the type. Dr. Stapf kindly allowed me to dissect a flower from the

latter, which on comparison agreed in every detail with mine. There is a

specimen of Home's (924 Herb. Kew. indet.) which forms an interesting

intermediate.
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OONVOLVULACE.E.

Cuscuta densiflora, Hook, f. FL JSL Zeal. i. 186,

Nadarivatu, 2700, on Stachytarplieta dichotoma. FL & Fr. Oct. 814

Distrib. Fiji (Viti Levu), New Zealand.

SOLANAOE-ffi.

Solanum repandum, Forst. f. Prod. 18.

Nadarivatu, 2700, common everywhere on cultivated land. FL Oct. 840.

Distrib. Fiji (Viti Levu), Samoa, Tahiti, Hawaii, Marquesas, Solomon

Islands, Rarotonga, and Pitcairn Island.

Solanum tetrandiutm, R. Br. Prod. 445.

Nadarivatu, 2700, in forest. FL & Fr. Sept. 615.

Distrib. Fiji (Viti Levu, Vanua Levu, Ovalau, Ngau, Nairai, Totoya.

Kadavu). E. tropical Australia.

Solanum vitiense, Seem. FL Vit. 176, t. 86.

Nadarivatu, 2700, forest. FL & Fr. Aug. 568.

Distrib. Fiji (Viti Levu, Ovalau), Samoa, Solomon Islands.

Physalis peruviana, Linn. Sp. PL ed. 2, 1670.

Nadarivatu, 2700, road to Navai. FL Sept. 707.

Distrib. Tahiti, Hawaii, Marquesas. New Zealand, N.E. tropical Australia

Tropical Asia, America, and Africa.

Oestrum nocturnum, Linn. Sp. PL 11) 1.

W. escarpment. FL Sept. 6S(j.

Distrib

Evidently a recent introduction in Fiji. I was told it was also common in

other places on the Leeward side of Viti Levu, but cannot find it recorded

for Polynesia.

GESNERACEiE.

Cyrtandra vitiensis, Seem. FL Vit. 182.

Summit of Mt. Victoria, 4000, in moss forest. FL & Fr. Sept. 797.

Distrib. Fiji (Vitu Levu).

A shrub, 6 m. in height, with large dark green leaves lighter on the under-

side, the largest 5-6 dm. in length. Flowers green, the very caducous

corolla 2-3 cm. long, barely exceeding the large membranous, persistent

calyx, which is 2 cm. long and 9 mm. broad. The fruit is creamy green in
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colour, glabrous and shining. The flowers are glandular and mucilaginous,

and like the fruit very deliquescent, which makes the plant most difficult to

dry. The original description was founded on incomplete specimens.

Cyrtakdra involucrata, Seem. FL Vit. 1815,

Nadarivatu, 2700, slopes of N.W. escarpment. FL & Fr. Aug -Sept. 640,

696 bis.

Distrib. Fiji (Viti Levu).

This shrub is very common in fringing woods by streams where the forest

growth gradually thins out towards the open Leeward country. The calyx

is membranous, yellow-green to white, the corolla is cream-coloured, and the

fruit white and glabrous.

Cyrtandra glabrata, Sol. [Dryander], MS. in

C. B. Clarke j in DC. Monogr. Phan. v. 277.

Herb. Mus. Brit, exm

Nadarivatu, 2700, on edge of forest. FL k Fr. Aug. 572.

Distrib. Tahiti.

This species was first collected in Tahiti by Banks and Solander, and since

by Vesco and Lepine, but has not previously been recorded for Fiji.

Cyrtandra Pritchardii, Seem. Fl. Vit. 181, t. 39.

Vatavula, 500, in forest, general. Fl. & Fr. Aug. 537

Distrib. Fiji (Ovalau).

ACANTHACE.E.

(1861)

Nadarivatu, 2000, on road to Nudrau, scandent in forest. Fl. Sept. 744.

Distrib. Fiji (Vanua Levu, Ovalau, Moturiki), New Hebrides.

A lovely species, from its abundance of fine, mauve-grey flowers.

t

Vatavula, Nabacara Hill, 800, in mixed forest.

Nadarivatu, 3000. Fl. Sept. 597.

Fl. Aug. 535.

Distrib. Fiji (Ovalau)

Herb. Kew.)

by Seemann for Fiji, nor is the genus or species given for Polynesia by Drake

del Castillo.

* Vide Britten, in Journ. Bot. xlv. (1907) 314.

f See Hemsley, "Flora of the Tonga or Friendly Islands," Journ, Linn. Soc, Bot. xx:

(1894) 214, for full description of this plant by Dr. Stapf.
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VERBENACEjE.

Stachytarpheta dichotoma, Vahl, Enum. i. 207.

Nadarivatu, 2700, on waste and cultivated land. Fl. Aug.-Oct. 812.
Distrib. Tropical and sub-tropical countries.

Of tropical American origin this weed has spread through the Pacific
Islands. It has not previously been recorded for Fiji and Drake del Castillo
only gives it for Hawaii, but it is abundant in Samoa and the Tonga Islands,

p opularly called " Rats' tails.
'?

^

Premna taitensis, Schau. in DC. Prod. xi. G38.

Mataculi, 2800, fringe of forest. Fl. Oct, 831.
"

Distrib. Fiji (Viti Levu, Ovalau, Nairai, Moala), Tahiti, Samoa, Tonga,
Marquesas and Admiralty Islands, New Hebrides.

*

Clerodendron amicorum, Seem. Bonplandia, x. (1802) 240.

Nadarivatu, 2700, liane, running up forest trees, general. Fl. & Fr. Auo-
Oct. 57o, 559, 872.

Distrib. Fiji (Viti Levu)

This liane is the most ornamental plant in Fiji. The flowers are of a
waxy consistency, resembling Stejdianotis in texture, and deaminff whit

r*

&— a e m
colour. Owing to the extreme reduction of the peduncles, the flowers form
thick clusters in the axils of the leaves, but the terminal inflorescence is

cymose paniculate. The flowers are polymorphic, style and stamens vary
in length, those with exserted stamens having a broader and shorter tube with
larger lobes to the perianth (57G), while others with the stamens flush with
the mouth of the corolla, have a longer and narrower tube with smaller

in if

corolla-lobes (559). Each form is restricted to individual plants.

On consulting the Herb. Kew. I found that Mr. Burkill had noted the same
fact in the Herbarium specimens, and had appended two rough sketches of
extreme corolla forms to one of the specimen sheets. Faradaya vitiensis,
Seem., founded on a specimen collected by Storck in Vitu Levu,* is probably
also C.. amicorum, showing axillary flower clusters, as noted above, the
corollas of the type matching those of my no. 872 exactly in shape and size.

LABIATE.

Plectranthus Forsteri, Benth. Lab. Gen. et Sp. 38.

Nadarivatu, 2500-3000, dry open ground, on exposed volcanic a^lomerate
Fl. &Fr. Sept. (550.

Distrib. Fiji (Viti Levu, Vanua Levu, Taviuni) , New Hebrides.
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Salvia coccinea, Juss* ex Mutt* in Comm, Gotting. i. (1778) 80, t. i.

r

Nadrau valley, 1000. PL k Fr. Sept. 701.

Distrib. North America, West Indies, Africa, Madeira, India.

The specimen was from Mr. Adolf Joske's garden at Nadarivatu, the seeds

having been collected by him in an undoubtedly wild situation, under the

impression that it was a native. It is a new introduction for Fiji, but there

is a specimen at Kew from Tonga (Vavau), and Maiden records it as one of

the principal weeds on Norfolk Island*.

NYCTAGINACE.E.
p.

Pisonia umbellifera, Seem. FL Vit. 195.

Between Yasoqo and Xavai, 3000, in mixed forest. Fl. ? Aug. 546.

Distrib. Fiji (Viti Levu, Kadavu), Tonga, Karotonga, Tahiti, and Hawaii

East trop. Australia to Ceylon.

AMARANTACEJ3.

Alternanthera xodiflora, R. Br. Prod. 417.

Nadarivatu, 2700, on road to Waikubakuba. FI. Sept. G88.

Distrib. Tropical weed of Old World. Not previously recorded from
171 • • •

Iresine HerbstiI; Hook, in Gard. Chron* 054 (1864).

Between Yasoqo and Navai, 3000, clearings in forest, on the Suva road,

? . Aug. 805.^
Distrib. Brazil.

This beautiful plant has taken possession of many of the broad telephone

cuttings through the forest which intersect the Suva road, as it winds up the

spurs of Mt. Victoria between Yasoqo and Navai. It would be difficult to

exaggerate the magnificent effect of these straight lines, about 5 m. wide, one

dense mass of brilliant carmine foliage, bordered by the dark green forest. It

runs up through the bordering trees and shrubs to a height of 3 or 4 m., and

each branch is terminated by a delicate feathery panicle of white flowers,

which enhances the general effect. It is of recent introduction, and its

extraordinary rapid increase had been noted by Mr. Adolf Joske, whose

unrivalled knowledge of the neighbourhood is united with a keen eye and

interest in the local flora. Could people only see such a plant growing

naturally and unrestricted, with the added grace of the flowers, it would

sound the death knell of horticultural traditions, which would restrict every-

thing to bedding-out limits.

I am indebted to Mr. Spencer Moore for the identification of this plant,

which was first flowered in this country by Mr. Herbst, of the Kew Nursery,

Richmond, in 18G4, and figured in the Bot. Mag. t. 5499,

* Maiden, J. II., in Proc. Linn. Soc. X. S. Wales, xxviii. (1904) 763.
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PIPERACEiE. (C. do Candolle.)

PIPER, Linn.

Sectio Macropiper, C DC (Sectio Potomorphe, C. DC;, in Prodr. xvi.

240 p.p.)-—Flores dioici. Spic?e in axillis foliorum vel in apice ramuli

axillaris site. Floris masculi stamina 2 lateralia vel 3 quorum duo lateralia,

tertium posticum ; floris feminei bacca sessilis.

Piper mblanostachyum, C DC, sp. nov.

Grlabrum, foliis modice petiolatis oblongo-ellipticis basi acutis apice longe

et acute acnminatis, 5-nerviis
;

petiolo usque ad ^ longitudinis vaginante

alis marginiformibus apice attenuatis ; stirpis feminei pedunculis in axillis

foliorum solitariis quam petioli brevioribus, spicis quam limbi dimidium

paullo brevioribus in sicco nigris ; bractea orbiculari parva centro subsessili

;

ovario subovato-elliptico, stigmatibus ellipticis.

Suffrutex H m. altus, ramosus, rami 2 mm. crassi ramulique in sicco

atrorubescentes ; collenchyma in fasciculos discretos dispositum, zona interna

partim libriforme ; fasciculi intramedullares 1-seriati pauci, canalis lysigenus

centralis cellulis gelifactis farctus. Limbi in sicco membranacei, virescentes,

minute pellucido-punctulati, subtus sparsim nigropunctulati, 8i cm, longi

usque ad 37 mm. lati. Petioli circiter 13 mm., pedunculi 7 mm. longi. Spies©

densiflora?, immatnrse 4 cm. longse. Bractea ^ mm, diametro. Ovarium

sessile.

Ilah. Nadarivatu, 2700, terrestrial in forest. Aug, 703.

Piper Macgillivrayi, C DC, Seem. FL Vit. 262, t. 75, var. glabrum,

C DC Prodr. xvi. 335.—Frutex 3 in. altus, foliis herbaceis, fructibus rubris.

Nadarivatu, 2700, in forest. Sept. 676.

Var. FARClCULARlSj Warb. in Engl. Jahrb. xxv. 609, forma b, C DC. n. L

Frutex erectus 2 m. altus, spicis quam in typo brevioribus, florentibus

2 cm. longis.

Nadarivatu, 2700, in forest. Sept. 677.

Piper polystachyum, C DC, sp. nov.

P. foliis sat longe petiolatis glabris rotundatis basi cordatis apice breviter

acuminatis, 13-pli-nervis
;
petiolo paullo infra medium vaginante alis apice ad

petiolum attenuatis; stirpis masculi spicis in folii axilla 14 longe pedunculatis

vel centralibus ramulo apbyllo insertis et brevius pedunculatis, pedunculis

glabris, spicis ipsis quam limbi pluries brevioribus densifloris ; bractese pelta

rotunda glabra centro pedicellata, pedicello rhachique pilosis, antheris

3 subsessilibus rotundatis.

Frutex 3 m. alt. Hamuli glabri, spiciferi 3 mm. crassi, collenchyma
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continuum haud libriforme, fasciculi intramedullares altero latere 2-seriati,

canalis lysigenus centralis aliique peripheric!. Linibi in sicco membranacei,

minute pellucido-punctulati, verisimiliter usque ad 18 cm. longi. Spica?

subflorentes, 4^ cm. longte, 2 mm. crassse. Bractea 1 mm. diametro.

Stamina 3.

Hab. Nadarivatu, 2700, common in forest. Sept. 794.

Piper Gibbsijs, C. DC, sp. nov.

P. foliis modice petiolatis ovato-acuminatis acumine obtusiusculo supra

glabris subtus sat dense hirtellis 7-nerviis
j

petiolo dorso hirtelio, alte ultra

medium vaginante, alis glabris marginifbrmibus apice truncatis ; stirpis

feminei pedunculis in axilla solitariis quam petioli brevioribus et puberulis
;

spicis limbi dimidium subsequantibus, rliachi hirtella, bractea orbiculari glabra

centro pedicellata; ovario obovato hirsuto, stigmatibus oblongo-ellipticis apice

subacutis.

Frutex ramosus, rami glabri, circiter 4 mm. crassi, in sicco pallidi, sparsim

lenticellosi ; ramuli glabri, leviter costulati, collonchyma continuum et haud

libriforme, fasciculi intramedullares pauci, 1-seriati, canalis lysigenus

centralis. Limbi in sicco membranacei, lutescentes, minute pellucido-punc-

tulati, usque ad 8 cm. longi et 3£ cm. lati. Petioli 10-17 mm. longi.

Pedunculi circiter 6 mm. longi. Spicse florentes 3£ cm. longse. Stigmata

3 sessilia.—Species ovariis hirsutis insignis.

Hab. Nadarivatu, 1500, dry open slopes of N.W. escarpment. Sept.

722.

Piper erectispicum, C. DC, sp. nov.

P. foliis modice petiolatis elliptico-lanceolatis basi requilatera acutis apice

longe et acute acuminatis supra glabris subtus sat dense hirtellis 7-nerviis,

nervis lateralibus paullulo supra basin vel a basi ipsa solutis ;
petiolo hirtelio

ultra medium vaginante alis glabris superne ad petiolum attenuatis ;
stirpis

feminei spicis in axilla solitariis breviter pedunculatis, ipsis florentibus quam

limbi brevioribus, pedunculis quam petioli pluries brevioribus et^ glabris,

rhachi glabra ; bractea orbiculari parva centro pedicellata ;
ovario ovato

sparsim piloso ; stigmatibus obovatis.

Ramuli glabri, in sicco fusci, spiciferi 1£ mm. crassi, collenchyma sub-

continuum zona interna sparsim libriforme, fasciculi intramedullares

1-seriati, canalis lysigenus centralis. Limbi in vivo herbacei, in sicco

membranacei, inconspicue pellucido-punctulati, usque ad 13 cm. longi et

58 mm. lati. Petioli 14 mm. ;
pedunculi l\ mm. longi. Spicte in vivo

erecta? et albse, 6 cm. longie. Bractea diametro i mm. Ovarium sessile.

Stigmata 3 sessilia brevia.

Hab. Nadarivatu, 2700, in forest. Aug. 599.
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Piper oxycarpum, C DC, sp. nov.

P. foliis modice petiolatis ovatis basi sequilatera rotundatis apico sat longe et

acute acuminatis 7-nerviis utrinque longe pilosis
; petiolo usque ad medium

vaginante dense et longe piloso alis dorso longe pilosis et superne ad petiolum

attenuatis
; stirpis feminei pedunculis in axilla solitariis adultis petiolos

multo superantibus et pilosis, spicis maturis limbos subsequantibus superne

attenuato-acutis, rhachi pilosa, bractere pelta rotunda margine pedicelloque

longe pilosis ; ovario ovato sparsim piloso superne longe attenuato-acuto et

sumino apice minutissime 2-lobulato, bacca ovata longe mucronata.

Frutex 2 m. altus. Hamuli longe pilosi, spiciferi 2 mm. crassi ; collen-

chyma continuum sparsim libriforme, fasciculi intramedullares pauci 1-

seriati, canalis lysigenus centralis. Limbi in vivo carnosi, in sicco mem-
branacei et minute pellucido-punctulati, adulti 12 cm. longi, 7 cm. lati,

pilis 1 mm. longis. Petioli 2 cm.; pedunculi adulti 5 cm. longi. Spicse

maturse 11 cm. longse, inferne cum baccis fere 1 mm. crassse, rubra;, in vivo
pendentes.—Species ovarii et bacca? forma ac stigmatibus veris deficientibus

admodum singularis.

Jiah. Nadarivatu, 2700, on road to Nadulla, in forest. Auo-. 601.

Sectio Eupiper, C DC in Prodr. xvi. 1. 33i>, emend.

Piper insectifugum, C DC, Seem. FL Vit. 2C>2 ; foliis in specimine
adbuc juvenilibus, limbis (J cm. longis, 5£ cm. latis.

Frutex scandens. Folia coriacea lrcte virescentia. Spicre pendentes.

Xadarivatu, 2700, common in forest. Sept. 809.

Peperomia, Ruiz et Paeon.

A. Folia alterna.

Ovarium sum-mo apice stiymotiferum.

Peperomia Gibbsle, C DC, sp. nov.

Glabra, foliis breviter petiolatis ovato-lanceolatis basi ima acutis apice
acuminatis acumine acuto 5-nerviis nervuloque marginali ab apice ultra
medium decurrente, subtus in sicco inconspicue nigropnnctulatis

; pedunculis
3-1 brevibus ramulo axillari aphyllo quam folium multo breviore insertis et
squamis ovatis apice acuminatis fultis, spicis densifloris florentibus quam
limbi brevioribus

;
bractea orbicular! centro pedicellata, antheris ellipticis

;

ovario turbinato in apice rotundato stigmatifero, stigmate minuto glabro.
Herba epiphyta aut terrestris. Caulis interne radicans, ramuli spiciferi

circiter 15 cm. longi, in sicco basi If mm. crassi. Folia alterna internodiis
circiter 1G mm. longis. Limbi in sicco membranacei, usque ad 58 mm. lon^i
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et 29 mm, lati. Petioli pcdunculique circiter 5 mm. longi. Ramnli aphyili,

spiciferi circiter 8 mm. longi. Spicrc florentes fere usque ad 3 cm. longoe

paullulo ultra A mm. crassae, quarum infimce basi ranmli inserts. Bractea

sub ^ mm. diametro.

Hub. Nadarivatu, 2700, in forest. Sept. 883.

Peperomia lasiostigma, C DC, sp. nov. . . .

P. foliis breviter petiolatis glabris elliptico-lanceolatis basi et apice attcnuato-

acutis 5-nerviis, nervis 3 centralibus conspicuis aliis multo tenuioribus
;

pedunculis petiolos sequantibus glabris, 2-3 ramulo aphyllo insertis et turn

squamis linearibus apice acutis iultis aut 1-2 in folii veri axilla, spicis

tenuibus bacciferis quam foliorum limbi brevioribus ; bractea rotunda centro

brevissime pedicellata, fila mentis brevissimis antheris ellipticis ; ovario rhachi

impresso obovato summo apice stigmatifero, stigmate piloso ; bacca sub-

globosa la3vi.

Caulis erectus glaber dichotome ramosus, circiter usque ad 2\ mm. crassus.

Folia alterna internodiis 2^-3 cm. longis. Limbi in sicco membranacei

opaci usque ad 52 mm. longi et 20 mm. lati. Petioli usque ad 4 mm. longi.

Spicse baccifene 3£ cm. longae vix 1 mm. crassae. Bacca emersa sine

pseudocupula sessilis f mm. longa.

Hab. Nadarivatu, 2700, epiphytic in forest. Sept. 890.

Ovarium paullo sub apice oblique stiffmatiferum.

Peperomia flavida, C DC, sp. nov.

Glabra, foliis breviter petiolatis elliptico-lanceolatis basi et apice acutis,

5-nerviis nervuloque marginali ab apice vix usque ad medium decurrente
;

pedunculis 3-4 ramulo axillari paniculatim insertis et turn brevibus ac

squamis lanceolatis fultis,, aut in folii veri axilla geminatis solitariisve et turn

sat longis, spicis quam foliorum limbi brevioribus filiformibus densifloris ;

bractea orbiculari centro breviter pedicellata, antheris ellipticis; ovario

emerso obovato sub apice stigmatifero, stigmate minuto glabro ; bacca

globosa glandulis asperulata.

Herbu epiphyta. Rami usque ad 2 mm. crassi foliaque in sicco flavida,

nodi sat tumidi atro-rubescentes. Folia alterna. Limbi in vivo carnosi, in

sicco rigidi, 3-4 cm. longi, 9-15 mm. lati. Petioli 3 mm., pedunculi 6-8 mm.

longi. Spic?e circiter 3 cm. longre et in sicco 1 mm, crassae. Bractese ^ mm.
diametro. Bacca sessilis \ mm. paullo crassior, sine pseudocupula.

Hob* Between Yasoqo and Xavai, 3000, epiphytic in forest. Aug. 549.:

Peperomia surroseispica, C. DC, sp. nov.

P. foliis elliptico-lanceolatis basi acutis apice longe attenuato-acuminatis

acuinine obtusiusculo, utrinque glabris, summo apice ciliolatis, subtus in sicco
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nigropunctulatis, 5-nerviis
;
petiolo glabro

; pedunculis oppositifoliis petiolos

superantibus glabris, spicis quam foliorum limbi paullo brevioribus fill-

formibus densifloris ; bractea orbieulari centro subsessili, antheris rotundatis

;

ovario emerso obovato paullo sub apice oblique stigmatifero, stigmate minuto

glabro ; bacca globosa.

Herba rupestris inferne radicans. Hamuli glabri in sicco usque ad 1 mm.
crassi. Folia alterna internodiis 9 mm. longis. Limbi in vivo carnosi et Irate

virescentes in sicco membranacei, superi usque 4 cm. longi et 12 mm. lati

Petioli 2 mm., pedunculi 6 mm. longi. Spicae mature in vivo subrosese,

36 mm. longse, f mm. crassae. Bractea diametro sub £ mm. Bacca sessilis*

î mm. crassa, sine pseudocupula.

Hob. Nadarivatu, 3300, on vol

,726,

ft
^iv/uiviai,c, k5uiiiiiiil kjl im^ Sept.

Peperomia carnosa, C. DC*, sp. nov.

Glabra, foliis breviter petiolatis elliptico-lanceolatis basi cuneatis apice

acute et sat longe acuminatis, 5-nerviis nervuloque marginali ab apice ultra,

medium decurrente, subtus in sicco nigropunctulatis; pedunculis axillaribus

brevibus, spicis quam folia brevioribus densifloris ; bractea orbieulari centro

subsessili, antheris ellipticis ; ovario rhachi impresso obovato sub apice

oblique stigmatifero, stigmate minuto glabro.

Herba epiphyta vel terrestris, carnosa. Caulis inferne radicans, usque ad

.3 mm. crassus, inde erectus et circiter 25 cm. altus. Folia alterna internodiis

fere 15 mm. longis. Limbi in vivo carnosi, in sicco rigido-membranacei,

sparsim pellucido-punctati, fere 7 cm. longi et 29 mm. lati. Petioli 7 mm.,
pedunculi fere 5 mm. longi. Spicse florentes, 3 cm. longse, in sicco 1 mm.
crassse. Bractese \ mm. diametro.

Hab. Nadarivatu, 2700, in forest. Sept. 600.

Peperomia curtispica, C. DC, sp. nov.

P. foliis breviter petiolatis ellipticis basi acutis apice obtusis, 3-nerviis

nervuloque marginali ab apice vix usque ad medium decurrente, supra

glabris subtus junioribus minute puberulis dein glabris, petiolo minute
puberulo, pedunculis axillaribus terminalibusque quam petioli longioribus

glabris, spicis limbos subsequantibus sublaxifloris ; bractea orbieulari centro

.subsessili, antheris ellipticis; ovario emerso ovato summo apice stigmatifero,

stigmate bilobo, lobis rotundatis antero-posticis insequalibus margine pilosis

;

bacca globosa glandulis conspersa.

Herba epiphyta. Hamuli in sicco £ mm. crassi, minute puberuli. Folia

alterna internodiis 5 mm. longis. Limbi in sicco membranacei Isete, vires-

centes, superi usque ad 15 mm. longi et 9 mm. lati. Petioli superi £ mm.,
pedunculi 3 mm. longi. Spicse matures circiter 14 mm. longge et 1 mm.
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crassre. Bractea sub ^ mm. diametro. Bacca sessilis f mm, crassa, sine

pseudocupula.

Hah. Nadarivatu, 2700, on trees in forest. Sept. 651.

B. Folia verticillata.

Peperomia vitiana, C. DC. Prodr. xvi. 1. 458.

Viti (Seemann, 565).

This species has been added, so that all the Piperacese hitherto collected

in the Fijian Islands are enumerated in this paper. Two species of Piper

(P. Gibbsiw and P. oxycarpum) are very curious on account of their hairy

ovaries, a character which is very rare in the genus. Amongst the Peperomias

which are all new, three (P. Gibbsia7
, lasiosthjma, fiavida) are particularly

interesting as their spikes are inserted in the axils of imperfect leaves, a

disposition also found in two New Hebrides Peperomias sent to me bv

Prof. Maiden, otherwise entirely different.

MONIMIACEJG.

Hedycarya dorstenioides, A. Gray, in Journ. Bot. iv. (1866) 83.

Nadarivatu, 2700, clearing on edge of forest. <? ? . Fr. Aug. 583, 882

Distrib, Fiji (Viti Levu, Ovalau), Samoa.

A small tree, 7"8 m., of neat habit, with coriaceous shining leaves and

yellow flowers. The fruit when collected was green, smooth and shining

(Powell, 199, Samoa, in bloom and fruit, July ; Herb. Kew.).

THYMELIACEiE.

Wikstroemia VIRIDIFLORA, Meissn. in Denkschr. Bot. Ges. Regensb, iii.

(1841) 286.

Nadarivatu, 2700, open scrub on edge of escarpment. Fl. & Fr, Aug
553.

Distrib. Fiji, Tahiti, Samoa, Hawaii, Philippines, Marquesas, N.E. Australia,

New Caledonia to S.E. China and Malaya.

Leucosmia acuminata, A. Gray, in Journ. Bot. iii. (1865) 306.

Nadarivatu, 2700, in mixed forest. Fl. Sept. 608.

Distrib. Fiji (Viti Levu, Taviuni), Samoa and Tonga.

A most exquisite shrub, with corymbs of long, white, sweet-scented flowers

massed in the axils of the leaves, up the erect branches. It is very abundant,

and a great favourite with the Fijians, who strip off the bark with the leaves

and flowers to make up into garlands.
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LORANTHACEJE.

Loranthus insular um, A. Gray, Bot. U.S. ExpL Exp. 738, t. 98.

Nadarivatu, 2700, on trees in forest, very common. Fl. Aug.—Sept. 579.

Distrib. Fiji (Viti Levu, Vanua Levu, Taviuni, Nairai), Samoa, Tonga,

llarotonga. Loyalty Islands.

Apparently varies in the size of the flowers. (Collected in flower by

Mr. (Jheeseman in Uarotonga in May, June, ami July.)

EUPHORBIACE^E.

Euphorbia pilulifera, Linn. Sp. PL 454.

Road to Waikubakuba, 1000, on cultivated land. Fl. <5c Fr. Sept* 691

Distrib. A common tropical weed.

Phyllanthus simplex, Retz. Obs. v. 29.

Nadarivatu, 1500, on road to Waikubakuba, cultivated ground. Fl. & F
Sept. 689.

Distrib. South-east Asia and Polynesia. Weed of cultivation.

r

Glochidion cordatum, Seem. Bonplandia, ix. (1861) 259.

Nadarivatu, 2700, on cleared ground. Fl. & Fr. Sept. 771.

Distrib. Fiji (Viti Levu, Ovalau).

A small tree or shrub, 4 in. high, with densely branching habit and green

flowers. ...
Glochidion anfractuosum, sp. nov. (PL 15. figs. 24-29.)

Frutex, ramulis junioribus anfractuosis, foliosis, brunueo-velutinis, tandem

puberulis ; foliis .petiolatis, late ovatis, breviter cuspidatis, apice acutis,

integerrimis, costa centrali utrinque pubescente exclusa glabris, internodiis

3-plo longioribus, basi rotundatis, nequaquam cordatis ; stipulis late ovatis,

breviter acuminata s ; floribus axillaribus ; floribus $ paucis glomeratis,

pedicellatis
;

perianthio g piloso basi ciliato, phyllis 6 ; staminibus 6,

sessilibus, connectivis productis ; floribus ? in eadem axilla 2-4, breviter

pedicellatis
;
perianthio ? 6-mero, lobis ovato-rotundatis, puberulis ; ovario

6-loculari,stylis brevibus crassis; capsula valde depressa, pube sparsa brunnea
onusta.

Hah. Col i Nadarivatu, 3000, in open clearing with secondary scrub.

Fl.&Fr. Sept. 730.

A shrub, 1£ m. or more in height ; densely branching, with the leaves

aggregated towards the ends of the branches, forming a bushy top. The
leafy shoots take a strongly marked zigzag course.

.
The petioles are 4 m. in
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length, the blades of the leaves 7 cm. long and 4 cm. broad, while the small
ovate stipules are 1 mm. long, and 1*5 mm. broad. .The flowers are aggregated
3-8 in the axils of the leaves; the £ yellow-green on pedicels + 4 mm. long,
with the outer petals spreading, 2"5 mm. long and 2 mm. broad, while the
inner are erect and narrower, more or less enclosing the staminal column.
The $ flowers are- shortly pedicellate, 2 mm., elongating to 4 mm. in fruit.

Both the ovary and style are red in colour, 3 mm. long and 2 mm. broad,
and very puberulous. The capsule is 11 mm. across and 5 mm. long.

This species is allied to G. cordatum, Seem., from which it can be easily

distinguished by the zigzag branching nodes, the glabrous and petiolate

leaves, not cordate at the base, and the roundly ovate, shortly acuminate
stipules.

Croton Verreauxii, Baill. Etud. Gen. Euplwrb. 357.

Nadarivatu, 2700, N.W. escarpment, fringe of forest. Fl. & 562.
Distrib. Fiji (0 E. trop. Australia, New Guinea, and Philippines.

A shrub to small tree, 2-3 m. high, with shining coriaceous leaves, the young
foliage being a tender yellow-green. Flowers green, the perianth of the ?
enlarging in fruit. This plant was plentiful at Nadarivatu, on the N.W. edge
of the escarpment, but it has not been collected since Storck found it in

Ovalau, and on his specimen the var. Storckii, Mull. Arg., was based.

Claoxylon echinospermum, Mull. Arg. in DC. Prod. xv. n. 787.

Nadarivatu, 2700, forest. $ . Ai 670. ?. Aug. 585.

Distrib. Fiji (Ovalau).

Shrub to small tree, 3 to 10 m. high, with dull glabrous, herbaceous leaves
and minute green flowers.

Acalypha insulana, Miill. Arg. in Flora, xlvii. (1864) 439. Var. a. stipu-
laris, Milll. Arg.

Navai, 3000, in forest. Fl. Sept. 787.

Distrib. Fiji.

Collected from young plant, 2 m. high, consisting of a single shoot, with
leaves all down it, 3-4 dm. long at the base. On older branched trees the
leaves would be very much smaller.

Acalypha insulana, Milll. Arg. in Flora, xlvii. (1864) 439. Var. 7. gla-
hrescens, Milll. Arg.

Nadarivatu, 2700, N.W. escarpment, fringe of forest. Fl. Aug. 589
590 bis.

'

Distrib. Fiji (Viti Levu).

linn, journ.—botany, vol. xxxix. N
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Acalypha repanda, Mull. An/, in Flora, xlvii. (1864) 439.

Nadarivatu, 2700, forest. Fl. Oct. 709.

Distrib. Fiji (Viti Levu).

Homalanthits nutans, Guill. Zeph. TaMt. 35.

Nadarivatu, 2700, clearings in forest, and open country. Fl. Aug. 622,

641 bis.

Distrib. Fiji (Viti Levu, Ngau), Tonga, Tahiti, Loyalty Islands, and New

Hebrides.

A very graceful tree, apparently at home in all situations. If introduced

into cultivation it would form a pleasing variety to the ubiquitous Schinus

Molle, Melia Azedarach, and Eucalyptus sp. of tropical and subtropical

planting.

UHTICACEiE.

Parasponia Andersonii, Planch, in DC. Prod. xvii. 195.

Nadarivatu, 2700, mixed forest. £ . Sept. 863.

Distrib. Fiji, Tonga, Tahiti, New Hebrides, and New Caledonia.

GiKONNlERA CELTIDIFOLIA, Gaud. Bot. Voy. Bonite, t. 85.

Nadarivatu, 2700, in mixed forest, common. £• Fr. Sept, 616.

Distrib. Fiji (Viti Levu, Ovalau), Samoa; Philippines and Admiralty

Islands,

Ficus Harveyi, Seem. Fl. Vit. 250.

Nadarivatu, 2700, in forest. Fl. Sept. 617.

Distrib. Fiji (Viti Levu).

A large tree, 20 m. in height, with coriaceous dark green leaves. The

)
This

is the second record.

/
d forest. FL & Fr. Oct. 818.Nadarivatu, 2700, in

Distrib. Fiji (Viti Levu, Taviuni), Tonga, New Hebrides.

A large and handsome tree with flat crown and white trunk and roots.

Usually beginning life as an epiphyte, it finally supplants the host. Fruit

vellow.

Ficus scabra, Forst.f. Prod. 76.

Nadarivatu, 2700, in mixed forest. Fl. & Fr. Oct. S±\.

Fiji (Ovalau), Tonga, New Hebrides.

A small tree i) m. in height, with yellow fruit.
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1

Pellionia vitiensis, A. Gray, ex Wedd. in DC. Prod, xvi. i. 167.

Nadarivatu, 1700, road to Waikubakuba. £ . Sept. 693.

Distrib. Fiji (Viti Levu, Ovalau).

o $ flowers red. Weddell

as being long peduncled with one glomerule ; in my specimens there are

groups of five glomerules at regular intervals up the peduncle.

Pellionia elatostemqides, Gaud, in Bot. Freyc. Voy. 494, t 119.

Waikubakuba Valley, 500, on banks of stream. £ $ . Sept. 725.

Dutrib. Fiji (Viti Levu, Taviuni, Ovalau), Rarotonga, Philippines and
Solomon Islands, Marquesas, Moluccas, and New Guinea.

Described by Weddell as dioicous this plant is also monoicous, as <$ and

? flowers may occur on the same shoot, or one shoot may be sometimes

entirely $ . It is herbaceous, growing from 1-3 m. in height, the alternate

large and fleshy light green leaves being arranged pinnately up the stem.

The flowers are white or pink (also noted by Home) and are very pretty on
the c? branches. The habit is very like that of Elatostema macrophyllum,

the clumps of single shoots being all inclined in the same direction. The
flowers are fertilized by ants. It is very general as herbaceous undergrowth

in the forest.

, Elatostema sessile, Forst. Char. Gen. 106.

Vatavula, 1000, top of Nabucara Hill, in forest. $ . Aug. 523. Col i

Nadarivatu, 3000. 633.

Distrib. Samoa, Tahiti, Solomon Islands. Asia and trop. Africa.

This widely distributed plant has not previously been recorded for Fiji.

Elatostema fruticosum, sp. nov. (PL 16- figs. 30-40.)

Planta glabra, basi lignosa ; foliis oppositis, petiolatis, oblique obovato-

lanceolatis, tenuiter membranaceis, sub-abrupte acuminatis, crenato-serratis,

basi obliquis, sa3pius levissime cordatis, penninerviis, nervis lateralibus 3-4

ascendenti-arcuatis, supra glabris, subtus ad nervos minute pubescentibus;

stipulis membranaceis, pilosis, caducis ; receptaculis axillaribus solitariis,

capitatis, subsessilibus ; masculorum bracteis exterioribus ovatis, 3-partitis>

mucronatis, mucrone pilis rigidis instructo, bracteolis hyalinis, cucullatis

ciliatis, perigonii 4-partiti ; lobis acuminatis ; capitulis femineis masculis

minoribus, involucris pubescentibus, fimbriato-ciliatis, mucronatis, bracteolis

linearibus spathulatis, longe ciliatis; perigoniis 4-partitis, segmentis oblongis

obtusis inflexis.

Hab. Nadarivatu, 2700, undergrowth in forest. Fl. Aug. 609. Sept.

678.

A shrubby herbaceous plant, branching freely, 1-3 m. high. The petioles
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are 6-8 mm. long pnd the leaves 12 cm. long and 4*7 cm. broad, with a large

number of linear cystoliths visible upon the upper side. The $ and ?

receptacles are opposite, but the $ , which are smaller, occur towards the

base of the shoots. The £ receptacle is 1 cm. long and 6 mm. broad and

stands upon a relatively stout stalk not quite 1 mm. in length ; the pedicels

of the flowers are 1 mm., the petals 5-5 mm. and the anthers 1*5 mm. long,

the hooded bracteoles being + 3 mm. long and varying in breadth. The ?

receptacle is 5 mm. across and its flowers are almost sessile, the pedicel and

perianth measuring not more than 1 mm. together ; the perianth leaves are

normally reflexed, when elongated they are 1 mm. in length. The capsule is

1 mm, long and is clothed with brown hairs.

This species is nearest to E. sessile, Forst., but differs in the shrubby

habit, petiolate and broader leaves with very narrow and slightly cordate

base, and the sessile flowers and fruit.

There is a specimen of this plant at the Herb. Kew. collected by Home,

labelled " Not common, near Wai Dradra, Viti Levu, grows 4-6 ft. in height.

991.
>>

Elatostema macrophyllum, Brongn. Bot. Voy. Coq. 207, t. 45.

Nadarivatu, 3000, soak areas and banks of streams in mixed forest, general.

cJ ? . Fr. Sept. 862.

Dhtrib. Fiji (Viti Levu) ; Amboyna and Java.

A handsome herbaceous plant, which throws up single shoots 0'5-l'50 m. in

height. The large leaves, showing dorsiventral symmetry, occur towards the

apex of the shoots, which are all inclined in the same direction. This plant

always forms large patches, taking up the soak areas of mountain streams,

and is also an important constituent of the herbaceous undergrowth of the

mixed forest.

Procris Montana, Steud. Nomencl. ed. 2, ii. 398.

Nadarivatu, 2700, epiphyte in forest. S • Sept. 735. ? & Fr. Sept.

661.

A fleshy herbaceous plant with pendent branches, 5-6 cm. long. The leaves

are dark green and shining, the <£ flowers white, produced on axillary

peduncled paniculate cymes, while the ? are aggregated in small green

axillary receptacles which enlarge, becoming red and gelatinous in fruit.

This is evidently the plant described by Bauer as Elatostema montanum,

from Norfolk Island. The description agrees with my specimens, especially

in the broad cinnabar-brown seeds, which distinguish it from the widely

spread P. cephalida, Comm. It is described as a " tree " by Bauer, which

is obviously a mistake.
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BoEHMERIA PLATYPHYLLA, D. Don, Pl'od. Fl. Nep. 60.

Nadarivatu, 2500, forest. <$ ? . Aug., Sept. 638.

Distrib. Fiji (Viti Levu, Vanua Levu, Kadavu, Ovalau, Ngau), Samoa,

Tahiti. Asia and trop. Africa.

Pipturus argenteus, Wedd. in DC. Prod, xvi. i. 235

Mataculi, 1500, forest. J . Sept. 835.

Distrib. Oceania, E. trop. Australia and Malaya.

K 19

Pipturus velutinus, Wedd. in Ann. Sci. Nat* ser. 4, i. (1854) 196.

Nadarivatu, between Yasoqo and Navai, 3000, forest, ? . Aug. 541.

Distrib. Fiji (Viti Levu, Ngau), Tonga, Rarotonga, Tahiti, Marquesas,

New Caledonia ; Java, Timor, and Amboyna.

Maoutia australis, Wedd. in Arch. Mas. Par. viii. (1855-56) 480.

Nadarivatu, 2700, in mixed forest. FL Sept. 639.

Distrib. Fiji (Viti Levu, Taviuni, Navai, Matuku, Ovalau, Vanua Levu),

Samoa and Tahiti.

CASUARINACEiE.

Casuarixa equisetifolia, Linn. Amarn. Acad. iv. 143 (equisefolia).

Island of Ovalau, beach. Oct. 861.

Distrib. Fiji, Tonga, Rarotonga, Tahiti, Marquesas ; and tropical shores of

Asia, Africa, and Australia.

Casuarina nodiflora, Forst.f. Prod. 64.

Nadarivatu, 2700, in mixed forest. 770.

Distrib. General in Fiji, also in New Caledonia

ORCHIDACE.E. (Mr. R. A. Rolfe.)

Microstylis vitiensis, Bolfe, sp. nov.

Caules breves, vix incrassati. Folia petiolata, elliptico-lanceolata, acuta,

5-7-nervia, membranacea ; limbus 6-13 cm. longus, 2-3'5 cm. latus ;
petiolus

2-3 cm. longus, vaginatus. Scapi erecti, subgraciles, 15-20 cm. longi.

Bractese patentes, lanceolate vel ovato-lanceolatse, acutse vel acuminatse,

4-5 cm, longre. Pedicelli graciles, 3-4 mm. longi. Sepala libera, elliptico-

oblonga, obtusa, trinervia, 4 mm. longa. Petala linearia, obtusa, uninervia,

4 mm. longa. Labellum trilobum, 5-6 mm. latum ; lobus intermedius

quadratus, obtusissimus infra 1 mm. longus ; lobi laterales elliptico-

oblongi, utrinque obtusi, 3*5-4 mm. longi ; discus callo transverso arcuato
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instructus. Columna 1 mm, longa, alis obtusis, Capsulse pedicellatae,

obovoideae, hexagonse, 1 cm. long^e, costis undulatis.

Hab. Col i Nadarivatu, 3500, in moss forest. Fl. & Fr. Sept. 653.

Differs from M. platychila, Reichb. f., in its narrower leaves, shorter

inflorescence, and in the structure of the flowers. Flowers orange-green.

Dendrobium Gordoxi, 8. Moore in Journ. Linn. Soc, Bot. xx. (1883) 372.

Nadarivatu, 2700, on trees in forest. Fl. Sept. 603.

Distrib. Fiji (Viti Levu), Samoa.

A handsome species, with yellow-green flowers, splashed with brown.

Dendrobium Mohlianum, Reichb. f. in Bot. Zeit. xx. (1862) 214.

Nadarivatu, Mt. Victoria, 3500, in forest. Fl. Sept.-Oct. 620.

Distrib. Fiji (Kadavu, Viti Levu).

General on all the mountain ridges, above 3000 ft. Flowers brilliant

orange.

Dendrobium prasinum, IAudi, in Journ. Linn. Soc, Bot. iii. (1859) 11.

Nadarivatu, 2700, epiphytic in forest, general. Fl. Sept. 663.

Distrib. Fiji (Kadavu).

A very charming species, with conspicuous white flowers, generally growing

in tufts, often 2-3 dm. through, in the forks of trees. It was described by

Lindley from a drawing by Agati, in the possession of Prof. Asa Gray, the

specimen delineated having been collected in Fiji, at an altitude of 2000 ft.

It was subsequently collected by Seemann on Buke Levu, Kadavu (Herb.

Kew.). It was very general about Nadarivatu, and also seen at Navai, 7 miles

from there.

Dendrobium sertatum, Rolfe, sp. nov.

Caules elongati, angulati, foliacei, 45-60 cm. longi. Folia oblongo-lanceo-

lata, acuta, submembranacea, 12-14 cm. longa, circa 1*5 cm. lata. Flores

fascicuiati vel brevissime racemosi, numerosi, parvi. Bractese oblongo-

lanceolata?, acuminata?, 5-8 mm. longse. Pedicelli graciles, circa 1 cm, longi.

Sepala et petala subconniventia, oblonga, acuta, 7-8 mm. longa. Labellum

elliptico-oblongum, apiculatum, concavum, circa 1 cm. longum. Mentum
oblongum, obtusum, 5 mm. longum. Columna lata, 2 mm. longa.

Ilab. Ridge of Matani Siga, 3200, in forest. Fl. Sept. 610.

An ally of D. viridiroseum, Reichb. f. The habit of the plant is very

similar to D. calcaratum, A. Rich,, but the flowers are borne in fascicles or

short arrested racemes on the old pseudobulbs, and individually are much
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like those of: D. secundum, Lindl. The old pseudobulbs are wreathed in

flowers, in allusion to which the specific name is given. Flowers of a delicate

pinky white.

Chrysoglossum Gibbsi^b, Rolfe, sp. nov.

Rhizoma validum. Pseudobulbi ovoidei, 2-3 cm. longi, monophylli.

Folia longe petiolata, elliptico-oblonga, acuminata, plicata, membranacea,

5-nervia, circa 20 cm. longa, 6 cm. lata
;

petioli circa 8 cm. longi. Scapi

erecti, circa 60 cm. alti, vaginis paucis vestiti ; racemi laxiflori. Bractea?

lineari-lanceolatse, acuminata circa 1 cm. longse. Pedicelli 1*5-2 cm. longi.

Flores " lutei/' Sepalum posticum lanceolatum, acutum, 1 #3-1 4 7 cm. longum

;

lateralia falcato-lanceolata, acuta, 1-1*3 cm. longa. Petala lanceolato-oblonga,

falcata, acuta, 1-1'3 cm. longa, sepalis paullo latiora. Labellum trilobum,

circa 1 cm. longum, basi utrinque auriculatum ; lobi laterales late oblongi,

obtusi, 4-5 mm. longi ; lobus intermedius obovato-orbicularis, obtusus, con-

cavus, 5 mm. longus ; discus tricarinatus, carinis lateralibus undulatis et

longe extensis, carina intermedia parva. Columna arcuata, 4-5 cm. longa,

alis triangularibus subacutis infra medium instructa.

Hab. Nadarivatu, 2700, in forest. Fl. Sept. 886.

About twice as tall as C. vesicatum, Reichb. £., the other Philippine species

of the genus, and more like the Indian 6\ erraticum, Hook. £., in habit.

Phreatia vitiensis, Rolfe, sp. nov.

Herba epiphytica, csespitosa, nana, circa 5-6 cm. alta. Folia linearia,

subobtasa, subcoriacea, 4-6 cm. longa, circa 2 mm. lata, basi vaginata,

latiora et imbricata. Scapi graciles, circa 2 cm. longi, puberuli ; spicae

multiflorse. Bractea? ovatse, acuminata?, 0"75 mm. longse. Pedicelli 1 mm.

longi. Flores "viridi-albi." Sepala ovata. apiculata, 1 mm. longa. Petala

oblongo-lanceolata, subacuta, 1 mm. longa. Labellum obovato-oblonguin,

truncatum vel subbilobum, 1 mm. longum. Columna brevissima.

flab. Nadarivatu, 2700, on trees in forest. Sept. 619.

A very small species, not unlike P. pachypJiyta, Schlechter, in stature, but

having much narrower leaves.

Earina laxior, Reichb. f* Otia Bot. Ilamb. 54 (1878).

Nadarivatu, 2700, forming large clumps in the forks of trees, very common.

Sept. 586.

Distrib. Fiji, Tonga, Tahiti, New Caledonia.

A most peculiar inflorescence consisting of a spike terminating with ladder-

like branches at right angles to the rhachis, for about a quarter of its length.

Onlv the persistent old spikes and very immature young ones were to be

found in August, September, and October ; but a specimen of Home's (Herb.

Kew.) labelled " Viti Levu, June/' bears flowers.
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Glomera Gibbsle, Rolfe, sp. nov.

Caules elongati, cylindrici, subgraciles, foliosi, 30-45 cm. longi. Folia

oblongo-lanceolata, acuta, subsessilia, subcoriacea, 7-10 cm. longa, Capituli

terminales, congesti, circa 1*5 cm. longi, basi vaginis ovato-lanceolatis tecti.

Bractea3 oblonga?, obtusa?, membranacese, circa 8 mm. longa?. Pedicelli circa

7 mm. longi. Sepala et petala oblonga, subobtusa, 5-nervia, 1 cm. longa.

Labellum columns adnatum, basi saccatum ; limbus oblongus, truncatus,

leviter recurvus, 3 mm. longus ; saccus 3 mm. longus. Columna brevis,

lata.

Ilab.TSeta summit, Mt. Victoria, 3800, in Rain Forest. Fl. Sept. 807.

Readily distinguished from G. aamoensh, Rolfe, by its much broader leaves.

The flowers are white.

Sarcochilus gracilis, Rolfe, sp. nov.

Herba epiphytica, pusilla, csespitosa, circa 8 cm. alta. Folia linearia,

obtusa, subcoriacea, 6-8 cm. longa, 2-3 mm. lata, uninervia. Scapi
graciles, flexuosi, asperuli, circa 5 cm. longi, pauciflori. Bractea? ochreata?,

lata;, circa 0*5 cm. longa?. Pedicelli breves. Sepala et petala ovato-oblonga,
subobtusa, 1-5 cm. longa. Labellum subsessile, 15 cm. longum, trilobum

;

lobi laterales brevissimi, lati, obtusi ; lobus intermedius triangularis, sub-
acutus

; calcar oblongum, 1 mm. longum. Columna lata, 0*75 mm. longa.
Capsula elliptico-oblonga, rugulosa, 8 mm. longa.

Hab. Nadarivatu, 3500, on ridge, in forest. Fl. & Fr. Sept. 727. Flowers
and fruit green.

T^niophyllum fasciola, Reichb. f. in Seem. FL Vit. 290.

Suva, on trees in Botanical Garden. Very common. Fr. Oct. 885.
Bistrib. Fiji, Samoa, Tonga, Tahiti.

Ancectochilus vitiensis, Rolfe, sp. nov.

Rhizoma repens, subgracile. Folia petiolata, late ovata, subacuta, mem-
branacea, olivaceo-brunnea, aureo-maculata, 3-4 cm. longa, circa 2*5 cm.
lata

;
petioli circa 1-5 cm. longi. Scapi erecti, circa 15 cm. alti, pubescentes,

vaginis spathaceis paucis instruct!, pauciflori. Bractea? lanceolata?, acu-
minata?, pubescentes, circa 1'5 cm. longa?. Pedicelli circa 1 cm. longi.
Sepala elliptico-lanceolata, acuminata, concava, pilosa, 1-1*2 cm. lono-a

;

lateralia patentia. Petala lineari-lanceolata, acuta, 1-nervia, cum sepalo
postico in galeam conniventia. Labellum trilobum, circa 1*5 cm. lono-um

;

lobi laterales anguste oblongi, truncati, 8 mm. longi ; lobus intermedius
oblanceolatus, acuminato-apiculatus, 5 mm. longus ; unguis margine crenulato

;

calcar oblongum, 2 mm. longum. Columna 7 mm. longa. Capsula elliptico-

oblonga, 2 cm. longa.«»"*' — ""t?
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Hah. Nadarivatu, 2700-3300, in forest. Fl. Sept. 635.

Markedly different from its allies in the shape of the lip, and in having the

usual teeth on the unguis reduced to mere crenulations.

This species is conspicuous amidst the forest undergrowth from its exquisite

iridescent velvety brown-green leaves, rather fleshy in consistency.

It

Rhizoma repens, gracile. Caules subgraciles, parce pubescentes, breves.

cm.
Folia breviter petiolata, oblongo- lanceolate, acuta, membranacea, 4-7

longa, 8-12 mm. lata
;

petioli 1-1*5 cm. longi, basi vaginati. Scapi circa

30 cm. longi, graciles, pubescentes, pauciflori, vaginis spathaceis paucis vestiti

Bractese ovato-lanceolatre, acuminata?, pubescentes, 6-8 mm. longre. Pedicelli

5-6 mm. longi. Flores "albi." Sepala ovato-oblonga, apiculata, 1-nervia,

4 mm. longa, posticum cum petalis in galeam connata. Petala lanceolato-

oblonga, acuta, 4 mm. longa. Labellum 35 mm. longum, basi concavum,

apice dilatato-bilobum ; lobi divergentes, obovato-oblongi, obtusi, 3 mm. longi.

Columna brevis.

Hah. Nadarivatu, 2700, undergrowth in forest. Fl. Sept. 618.

Adenostylis stuicta, Rolfe, sp. nov.

Rhizoma repens, crassiusculum, submoniliforme ;
internodii 7 mm. longi.

Caules breves, foliacei. Folia numerosa, subsessilia, lanceolata, acumina-

tissima, membranacea, 12-15 cm, longa, 1-1-5 cm. lata, basi attenuate,

vaginata. Scapi 35-40 cm. longi, erecti, pubescentes, vaginis lanceolatis

acuminatis vestiti. Bractere lanceolata?, acuminatissima?, trinerviae, 8-10 mm.

longa?. Pedicelli 5 mm. longi. Sepala patentia, ovato-oblonga, subacute,

lineari-oblonga, obtusa, uninervia, 4 mm.uninervia, 4 mm. longa. Petala

longa. Labellum 3-4 mm. longum, basi ample ventricosum, crassiusculum,

margine involutum, apice dilatatum, bilobum, intus bicallosum ;
lobi sessiles,

divergentes, oblongi, membranacei, circa 1 mm. longi. Columna lata, - mm.

longa.

Hah. Vatavr

Fl. Aug. 667.

Hill, 1000, amongst undergrowth in forest.

Characterized by the strict habit, very fleshy ventricose base of the lip, and

sessile diverging side lobes.

Odontochilus loxgiflokus, Berth et Hook. /., ex Drake, III. Fl. Ins.

Mar. Pacif. 312 (1892).

Nadarivatu, 2700-3500, terrestrial in forest, scattered. Fl. Sept.-Oct.

701.

Distrih. Fiji (Viti Levu, Taviuni).

A delicate little species, fleshy in consistency, with lovely velvety green

leaves of metallic appearance, veined with lighter green ;
flowers white.
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Habenaria trapescantifolia, Reicltb. f. in Seem. Fl. Vit. 293.

Nadarivatu, 2700, terrestrial in forest. FL Sept. (559.

Distrib. Fiji (Ovalau, Taviuni).

Flowers green, very general.

Habenaria superflua, Reicltb. f. in Seem. Fl. Vit. 293.

Col i Nadarivatu, 3200, terrestrial in forest. Fl. Sept. 652.

Distrib. Fiji (Ovalau, Taviuni).

Flowers green.

LILIACE^.

Smilax VlTiENSis, A. DC. Monogr. Phan. i. 204.

Nadarivatu, 2700, chiefly in clearings, general. cJ ? . Fr. Sept. 645

Distrib. Fiji (Vanua Levu, Ovalau, Kadavu).

The ? flower of this plant has not previously been collected.

Geitonoplesium cymosum, A. Cunn. in Bot. Mag. t. 3131.

Nadarivatu, 2700, running up the highest trees in the mixed forest,

abundant. Fl. & Fr. Aug. 564.

Distrib. Fiji (Kadavu, Viti Levu) ; Norfolk Island ; N.E. Australia.

Very variable in the size and shape of the leaves on different plants. The

fruit is orange in colour with black seeds.

Cordyline terminalis, Kunth in Abh. Akad. Berl. (1842) 30.

Navai, 2500, by path in forest. Fl. Sept. 781.

Distrib. Polynesia to Kermadec Islands ; N.E. Australia, Malaya

DlanELLA nemorosa, Lam. Encyc. ii. 276 ; Jacq. llort. Schoenb. t. 94.

Nadarivatu, 2900, open dry hillsides, abundant, Fl. & Fr. Aug. 573.

Distrib. Fiji, Tonga, Hawaii, New Caledonia, E. Australia. Tropical Asia

and Mascarene Islands.

DlAXELLA INTERMEDIA, Eildl. Prod. Fl. Norf. 28.

Nadarivatu, 2900, open dry hillsides. Fl. Aug. 574.

Distrib. Fiji, Tonga, Tahiti, and Rarotonga ; Norfolk Island.

PAXDANEJE.

Pandanus Joskei, Balf. f. in Journ. Linn. Soc.
}
Bot. xx. (1884) 416.

*

Nadarivatu, 2700, in mixed forest. $ . Oct. 871.

Distrib. Fiji (Viti Levu).

A very graceful and characteristic species of palm-like habit, common

about Nadarivatu. The slender unbranched stem, without stilt roots, runs up
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with the forest trees to a great height. It was described by Professor

Balfour from Home's notes, as the latter brought back no material. This

omission was rectified by Sir John Thurston, who sent a very good series

collected by Yeoward to the Kew Herbarium.

Freycixetia Milnei, Seem. FL ViU 283, t. 86.

Nadarivatu, 2700, on trees in forest. ? . Sept. 777

Distrib. Fiji (Viti Levu, Vanua Levu).

Freycinetia Pritchardii, Seem* FL Vit. 283, t. 84.

Nadarivatu, 2700, on trees in forest. $ . Oct. 842.

Distrib. Fiji (Viti Levu), Samoa.

Freycisetia Storckii, Seem. FL Vit. 283, t. 85.

Nadarivatu, 2700, on trees in forest. ? . Sept. 870.

Distrib. Fiji (Viti Levu, Taviuni), Samoa, Tonga.

CYPERACE.E. (Dr. A. B. Kendle.)

Ktllinga moxocephala, Rottb. Descr. et Jc. 13, t. 4.

Nadarivatu, 2700, damp places in forest. FL Sept. $82.

Distrib. Fiji, Samoa, Tonga, Rarotonga, Tahiti, and Hawaii

A weed throughout the Tropics of the Old World.

Rynchospora aurea, Vahl, Enum. ii. 229.

Nadarivatu, 2000, slopes of Koro Levu, open country. FL 861).

Distrib. Fiji, Tahiti. Tropics of both hemispheres.

Gahnia vitiensib, Rendle, sp. now (PL 13. figs. 18-20.)

Planta 5-pedalis, caule terete scabridulo vaginis foliorum pro majore parte

obtecto ; foliis rigidis convolutis, in nervis scabridis, superne gradatim atten-

uatis demura filiformibus et culmum excedentibus ;
panicula foliata castaneo-

brunnea tenue, ramis ramulisque fastigiatis ; bracteis stricte amplexicaulibus

aristatis ; spiculis unifloris lineari-lanceolatis geminis vel fasciculis pauci-

spiculatis a bractea circumdatis in ramulis panicuhe ultimis tenuiter cylindricis

ordinatis
;
glumis 4, duabus inferioribus membranaceis cireum florem invo-

lutis, inferiore elliptica acuta breviter arista ta in dorso supra medium carinata,

carina et arista seabridis, glumis 2 superioribus hyalinis flore multo brevi-

oribus ; staminibus 2 ; stylo alte trifido interdum bifido ; achenio . . .

A tall rush-like plant 1*6 m. high, culm 8 mm, thick at the base, the long-

linear rolled-up leaves generally split and broken at the top, the upper ones

drawn out into a long thread-like apex. Panicle young, about 4 dm. long,

about 4 cm. broad, the slender fastigiate branches interspersed with the long
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leaf-like slender bracts of the main rhachis which are filiform above ; bracts

on branches and branchlets chestnut-brown like the spikelets, forming a

closed tubular sheath below and prolonged at the acute apex to an awn.
Spikelet barely 5 nun. long, the outermost glume equal to it in length, the

second enveloping glume slightly shorter and unawned ; two upper glumes
short, the lower 1*5 mm. long, the upper slightly shorter ; anthers yellow
with a conical point barely 2 mm. long, filaments ultimately elongating
beyond the glumes.

Ilab. Nadarivatu, 2700, dry open hillsides. Fl. Sept. G13. Seemann, 673.
Mr. C. B. Clarke, who saw Seemann's specimen in the Kew Herbarium,

suggested its affinity with G. jamnica but rejected the specimen as too young
for naming. It seems however to be quite a distinct species, characterized
by the thin panicle with very slender branches and the few (4) glumes below
each flower. It resembles G. jamnica in having a diandrous flower.

Carex Graeffeana, Boeck. in Flora, lviii. (1875) 123.

Mt, Victoria, 4000, near the summit, moss forest. Fl. Sept. 796.

D (Viti Levu, Ovalau). Samoa.
11ns plant was collected by Graeffe (Herb. Kew.) in Ovalau in 1862. It

has not since been recorded for Fiji, nor is it given by Drake del Castello

for Polynesia, though Whitmee (Herb. Kew.) subsequently found it in Samoa.

Carex Dietrichxe, Boeck. in Flora, lviii. (1875) 122.

Nadarivatu, 2700, in forest. Fl. Sept. 612.

Distrib. Fiji (Ovalau, Ngau), New Caledonia, N.E. Australia. Solomon
Islands.

The above species was collected by Milne (H.M.S. 'Herald') in 1854
(Herb. Kew.), but has not been recorded since.

Carex Gibbsl*:, Mendle, sp. nov.

Herba e rhizomate perennis tripedalis, caule trigono tenue glabro simplici

basi foliato, foliis caulinis spicas fasciculatas subtendentibus ; foliis basalibus

e vagina brevi lrete brunnea elongatia linearibus interne complicatis superne
in apicem filiformem attenuatis rigidulis glabris, margine minute serrulatis,

caulinis similibus e vagina inaperta tubulosa planis ; spicis androgynis ad
caulis nodos numerosis fasciculatis in pedicellis elongatis filiformibus e bractese

foliaceae vagina exsertis, parte superiore mascula anguste cvlindrica, bracteis

castaneo-brunneis lanceolatis breviter aristatis, parte inferiore f'ocminea tenue
laxa, bracteis membranaceis obovatis dorso supra medium et arista brevi

scabridula, quam flores breviter pedicellati duplo brevioribus ; utriculo trigono,

angulis leviter scabridulis, longe rostrato, apice bicuspidato ; stylo terminali

basin versus incrassato superne trifido; caryopsi immatura trigono-ellipsoidea,

brunnea.
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Culm including inflorescence nearly 1 metre high, barely 2 mm. in diameter,

with about 7 nodes above the basal leaves at each o£ which a cauline leaf

subtends a cluster of spikes. Basal leaves nearly 6'5 cm. in length, 6 mm.

broad below, sheaths about 4 cm. long, brown with colourless papery margins

which ultimately become torn; cauline leaves shorter, sheath of lowest 6*5 cm.

long. Internodes above the third cauline node becoming rapidly shortened,

the upper part of the culm forming a leafy drooping inflorescence with dense

clusters of spikelets at each node, spikes at lower nodes with very long

filiform pedicels, as much as 15 cm. long, becoming much shorter in the

upper part of the culm. Spikes, exclusive of stalk, generally 2\5-3'5 cm.

long, the upper staminate part generally less than one-third the whole length;

pistillate flowers about twelve, bract 3" 5 mm. long, utricle including the short

pedicel a little over 6 mm. long.

Hah. In moss forest near summit ridge of Mt. Victoria, at about 4000.

Fl. Sept. 795.

A well-marked species near the Indian C. longipes, Don, but a larger plant,

differing in the very numerous spikes associated with each stem-node and the

larger pistillate flowers.

GRAMINE-E. (Dr. A. B. Rendle.)

Paspalum filiforme, Siv. Prod. Veg. Lid. Occ. 22.

Nadarivatu, 2700, land under cultivation. Fl. Sept. 867.

Distrib. Tahiti, Hawaii, Easter Island.

Uriginally from N. America, this grass has now spread through tropical

and subtropical regions. It is a recent introduction for Fiji.

Isachne viTiENSis, Rendle, sp. nov.

Gramen perenne, arundinaceum, altum caulibus ramosis aggregatis multi-

nodis ad apicem foliatis ; foliis rigidulis glauco-viridibus anguste lineari-

lanceolatis acuminatis scabridulis vaginas pilosulas ssepius excedentibus,

ligula breviter ciliata
;

panicula erecta rigidula pubescente, ramis primo

ascendentibus demum subpatentibus ramulos per longitudinem totam gerenti-

bus ; spiculis ovoideis breviter pedicellatis
;

glumis sterilibus sequalibus

(1'3 mm. longis) glabris vel superne sparse pilosulis rotundo-ovatis obtusis,

inferiore 7-nervi, superiore 5-nervi; glumis florentibus coriaceis pilosis plano-

convexis obtusis glumas steriles excedentibus, inferiore ovata 5-nervi florem

masculum fovente, superiore elliptica florem fertilem fovente.

A tall grass about 1 metre high with well-marked nodes and purplish

internodes, the latter reaching 2 mm. in thickness and covered by the sheaths

for about half their length in the lower part of the culms. Leaves to 13 cm.

long by 1*3 cm. broad, sheaths to 5*5 cm. long. Panicle ultimately exserted,

15 cm. long by 7 cm. broad ; lower branches 5 cm. long, the upper gradually
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shorter. Spikelets about l'G mm. long, pedicel 0*5 to 1 mm. long. Lower

flowering glume 1/5 mm. long, anthers o£ male flowers brown ; fertile glume

1*3 mm. long.

Col Fl. Sent. 815.

(Sandwich Islands),

but distinguished by the absence of a callous margin to the leaf and also

by the pubescent inflorescence and spikelets. /. pollens, Hillebrand, from

Oahu, has pubescent florets, but is a much smaller, slenderer plant with

glabrous panicle and longer-pedicelled spikelets.

PANICUM colonum, Linn. S//st. ed. x. 870.

Nadarivatu, 1500, in boggy area off road to Waikubakuba. Fl. & Fr.

Sept. 694.

Distrib. Hawaii. Tropics of both hemispheres. Not previously recorded

for Fiji.

Centotheca lappacea, Desv. in ^onv. Bull. Soc. Philom. ii. (1810) 189,

Nadarivatu, 2700, carpeting in forest. Fl. Sept. 014.

Distrib. Fiji, Samoa, Tonga, Tahiti, Marquesas, N.E. Australia. Tropics

of Old World generally.

CONIFERS.

TAXACEJE.

PODOCARPUS IMBR1CATA, Bhtme, Enum. PL Jar. 89.

Nadarivatu, 2700, in mixed forest. Veg. Sept. Young plant 775 a;

forest tree 775 /3.

Distrib. Fiji (Viti Levu).

Forest tree, 30 m. high, with straight trunk, and erect branches forming a

compact crown.

Podocarpus VITIENSIS, Seem. Bonplandia, x. (18G2) 366.

Nadarivatu, 2780, in mixed forest. £ ? . Sept. 674.

Distrib. Fiji (Viti Levu, Ovalau).

A magnificent tree, known by the natives as the Dakua Salu Salu, it is

esteemed the finest wood in the Islands. Of two trees cut down at the

s ?. On 8
sparsely borne, as they only occur singly, generally terminating lateral

branches, but their position is sometimes lateral. In the case of the ? tree,

the young fruit of a beautiful magenta-red, with a waxy bloom, was so

abundant as to colour the whole of the crown. Only the mature seeds of

this species have been collected before.
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Pilger, in his monograph o£ the Taxacese, places P. vitiensis, on the

strength of the opposite leaves, into section Nageia. He, however, admits

that the position of the S cone does not agree. It will be seen, however,

that the position of the ? flowers on short axillary branches leaves no

doubt as to its place in Stachycarpus
y
with which the g cones agree. In

appearance and habit this species approximates to the New Zealand P. ferru-

gineus, especially in the dorsiventral position and glossiness of the leaves.

The <J and $ organs are also almost identical in position in both species, the

former agreeing in number and size, while the latter show the same colour

(Cheeseman, Manual N. Z. Flora). That the leaves should be so pro-

minently opposite in P. vitiensis hardly bears on the ease, as in a series a

slight deviation is shown, which can be also traced in P. Wallkhianus, Presl,

and others of the Nageia section.

Podocarpus elata, R. Br. ex Mirb. in Mem. Mus, Par. xiii. (1825) 75.

Nadarivatu, 2700-3500, in forest. ? flowers and young fruits, Sept. 819.

Distrib. New Caledonia, Queensland and N.S. Wales.

This is the first record of this species in Fiji. A slender erect tree, general

in the forest. It is also very characteristic of the mountain ridges, where,

reduced in size and of shrubbier growth, it runs from 3-10 metres and

was seen fruiting at 3 metres.

Podocarpus neriifolia, D. Don, in Lamb. Pin. ed. 1, 21 (1824).

Nadarivatu, 2700, on banks of Sigatoko river. £ ? . Sept. 743

Distrib. Indo-Malaya ; South China.

pinace^:.

Agathis vitiensis, Drake, 111. Fl. Ins. Mar. Pacif. 353.

Nadarivatu, 2700, in forest. <? $ . Sept. 894.

Distrib. Fiji (Viti Levu, Vanua Levu, Ovalau, Kadavu)

FILICES.

HYMENOPHYLLACE,£.

Trichomanes pbltatum, Baker, in Journ. Linn. Soc, Bot. ix. (18G6) 336.

Nakorovatu, 500, encrusting trunks of trees, in forest, general. Aug. 501.

Distrib. Samoa, Admiralty Islands, New Caledonia, E. trop. Australia ;

Formosa and trop. Asia.

This species has not previously been recorded from Fiji.
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Trichomanes Motleyi, V. d. Bosch in Ned. Kruidk. Arch. v. II. (1801) 145.

Nadarivatu, 2700, on stones in streams, forest. Sept. CG6.

Distrib. New Caledonia, Admiralty Islands, New Guinea, Malaya, Ceylon.

A minute species, encrusting stones. The determination is rather

uncertain.

Trichomanes hymenoides, Iledw. Fil. Gen. et Sp. t. 4. £. 3 (1799).

Nadarivatu, 2700, on trunks of trees and on stones, forest, general. Sept

634.

Distrib. Polynesia. Tropical America, Asia and Africa.

700.

Trichomanes proliferum, Bhune, Enum. 224 (1828).

Nadarivatu, 2700, clothing bases of tree trunks, forest, common. Sept.

Distrib. Fiji, Samoa, Philippines ; Borneo, Java, Ceylon, and western

slopes of the Nilgherries.

Trichomanes rigidum, Sw. Prod. 137 (1788).

Nadarivatu, 2700, terrestrial in forest. Sept. 683.

Distrib. Polynesia. Tropics of both hemispheres, New Zealand, S. Africa,

Fernando Po.

Trichomanes maximum, Blume, Enum. 228 (1828).

Nadarivatu, 2700, terrestrial, in forest. Sept. 684.

Distrib. Fiji (Viti Levu, Ovalau), Samoa, New Caledonia, Solomon Islands,

Queensland ; Malaya.

Trichomanes javanicum, Blume, Enum. 244 (1828).

Nakorovatu, 500, terrestrial in forest. Aug. 502.

Distrib. Fiji, Samoa, New Zealand, E. trop. Australia ; Indo-Malaya,
Madagascar.

Trichomanes meifolium, Bonj, Willd. Sp. PI. v. (1810) 509.

Mt
Sept. 778.

Distrib. Fiji (Viti Levu), Samoa, New Caledonia, New Guinea ; Malaya.
A lovely little fern, with fronds

segments, older fronds being quite reddish. It is only found in Fiji on the
highest ridges. In the Kew herbarium specimens, where the altitude is

given, it is always considerable, viz., New Guinea 5700, Borneo 3000-G000,

of capillary dark green spreading

Java 5000-6000 ft., which points to an altitudinal limitation.
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Btmenophyllum australe, Willd. Sp. PI v. (1810) 527.

Nadarivatu, 2700, on tree-trunks in forest. Sept, (548.

Distrib. Fiji, New Zealand, Tasmania, New Caledonia, N.E. Australia,

Philippines, South China, Malaya, Ceylon to Northern India, Bourbon.

Hymenophyllum multifidum, Sw. in Schrad. Journ. 1800, II. (1801) 102.

Nadarivatn, 4000, highest ridge of Mt. Victoria, moss forest, abundant.
Sept. 786, 728 bis.

Distrib. Fiji (Viti Levu, Ovalau), Samoa, New Zealand and Campbell
Islands, E. trop. Australia, New Guinea, Celebes.

CYATHEACE^.
Balantium stkamineum, Diels, in Engl. # Prantl, Xat. Pji. T. 1, Abt. 4,

119 (1899).

Summit of Koro Levu ridge, 3000, in dry open country. Sept, 836.

Distrib. Fiji, Samoa, New Hebrides, New Caledonia, British New Guinea,
Malaya.

This plant was one of the most constant denizens of dry open hillsides

exposure. The ridge of Koro Levu rises directly out of the
" Talasiga " plains and is very characteristic of them, but

specimens are labelled " in shady places " and in " Sylvis Montanis.

W
Mil

Nadarivatn, 4000, summit of Mt. Victoria

Distrib. Frii, Samoa, New Hebrides. New

4, xv. (1861)

Sept, 779.

A very handsome tree-fern, bearing fertile pinnules towards the base of

the pinnse, the whole lamina of which is taken up by the indusium. The

which
apparently restricted distribution difficult to account for. Judging from the

labels on herbarium material, it apparently favours a certain altitude, but is

not restricted to it.

POLYPODIACE.E.

Dryopteris Cesatiana, C. Chr. hid. 257 (1905),

Foot of Mt. Victoria, 3000, terrestrial, in forest. Sept. 785.

Distrib. Fiji, New Guinea.

This interesting fern was discovered by Beccari in New Guinea and

it for Fiji.

ti Meniscium Beccarianun

A large patch attracted

H
my attention owing to so many

fronds showing vegetative proliferation down the midribs. This character

Hooker's ' Synopsis
Filicum.' The fronds of Home's two excellent specimens at Kew were in

is not mentioned in the original description or in

LINN. JOUP.N. BOTANY, VOL. XXXIX o
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both cases gummed on to the sheets on their ventral surfaces, but one

specimen being soaked off, the first stages of the proliferation were seen

near the midribs on several of the fronds.

Humata sessilifolia, Mett. Fil. Lips, 102 (185G).

Nadarivatu, 2700, running up trees in forest, general. Sept. 866.

IHstrib. Fiji, Celebes, Moluccas, Java.

AsPLENIUM STENOLOBUM, C. Chr. 1)1(1. 133 (1905).

Nadarivatu, 2700, terrestrial in forest. Sept. 621.

Distrib. Fiji (Viti Levu), Pitcairn Island.

This fern was common about Nadarivatu. It is very DavalUa-Mke in

appearance with its deltoid frond and finely cut segments, and was put

in Davallia by Hooker as D. famiculaceum. It shows most active vegetative

proliferation, the old fronds being bent to the ground by the weight of the

young plantlets, which throw out roots while still on the parent frond. Thi

peculiarity is not shown in any of the specimens at Kew, nor is there any

reference to it in the original description or subsequent works.

STENOCHLiENA palustris, Bedd. Ferns Br. Lid. Suppl. 2G (1876).

Nadarivatu, 2700, general, running up trees in forest. Sept. 774.

Distrib. Fiji, Samoa, Tonga, Queensland, South China to Ceylon, Hima-

layas, Uganda.

Nothol^na hirsuta, Desv. in Journ. Bot. iii. (1813) 93.

Matai Siga, 3700, on volcanic agglomerate. Sept. 698.

Distrib. Polynesia, Asia and Australia.

This species was collected in drought condition.

Adiantum hispidulum, Sw. iii Schrad. Journ. 1800, n. (1801) 82.

Nadarivatu, 2700, source of Sigatoko river. Sept. 776.

Distrib. Polynesia, New Zealand, E. Australia, Malaya, E. Africa and

adjacent islands.

Monogramma paradoxa, Bedd. Ferns Brit. Lid. Suppl 24 (1876).

Vatavula, 1000, on trees in forest. Aug. 522.

Distrib. Fiji (Yiti Levu, Ovalau), Samoa, Rarotonga ;
E. trop. Australia,

Solomon Islands, Philippines, S. China, Malaya to Ceylon.

Hymenolepis spicata, Presl, Epim. 159 (1849).

Nadarivatu, 2700, on trees in forest. Sept. 747.

Distrib. Polvnesia, E. Australia, Asia, Mascarenes.



.

THE MONTANE FLORA OF FIJI. |g7

roLYPODiUM Hookeri, Brack, in Bot. U.S. Expl. Exp. xvi. 4 (1854
Summit of Mt. Victoria, 4000, on trees in moss forest. Sept. 793.
Distrib. Fiji (Viti Levu, Ovalau), Samoa, Rarotonga, Hawaii. E Ail

and Lord Howe's Island.

This species was collected by Seemann on Ovalau at 2000 ft., by Cheeseman
at 1800 ft. in Rarotonga, and several other high elevations are given on
specimen-labels in the Kew Herbarium.

Polypodium lingceforme, Mett. in Ann. Lugd.-Bat. ii. (1866) 228.
Nadarivatu, 2700, running up trunks of trees, forest. Sept. 672.
Distrib. Fiji (Viti Levu), Treasury Island, Solomon Islands, Philippines,

New Guinea, Borneo, Sumatra.
This plant is very interesting, being one of the few polypodiaceous ferns in

which the fronds are modified for the retention of moisture. In this case the
basal portion of the frond is dilated and in that portion a dense cushion of
hairy roots aggregates, very like the scattered bunches on the rhizome of
P. accedens, Bl. These leaf-bases also collect humus as a secondary function.
The rhizome, on the young plant collected, ran vertically up a tree-trunk, the
fronds occurring at regular intervals on it, the whole frond being adpressed
to the trunk.

Looking through the specimens at the Kew Herbarium and at the British
Museum, in most cases, the fronds in drying had become displaced, so that the
cushion of roots, always present, did not appear to be in strict correlation with
them, or a frond would be pulled singly from the rhizome. In no case did
I find a collector's note on this interesting biological point, nor is there any
mention of it in the original description or subsequent literature.

Polypodium Loxogramme, Mett. Pol. 112, n. 216, t. 3. f. 25 (1827).
Nadarivatu, 2700, on trees in forest, pendent. Sept. 712.
Distrib. North and South Pacific Islands ; Japan, S. China, tropical Asia,

Africa and adjacent islands.

(1880)

SCHIZ^ACE^E.

B. Clarke, in Trans. Linn. Soc. ser. 2. B

Koro Levu ridge, 2500, open reed country. Sept. 837..

Distrib. Fiji, Samoa, Tahiti, Hawaii, Marquesas, New Zealand. Tropics
and sub-tropics generally.

ScHiZiEA dichotoma, Sm. in Mem. Ac. Turin, v. (1793) 422, t. 9. f. 9.

Nadariyatu, 2700, common everywhere in forest. Sept. 635.
Distrib. Fiji, Tahiti, Tonga. Tropics of both hemispheres.

o 2
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Lygodium reticulatum, Schhuhr, Krypt. Gew. t. 139 (1809).

Nadarivatu, 2700, running up the highest trees, forest. Sept. 839.

Distrib. Fiji, Samoa, Tahiti, E. Australia, New Caledonia, New Hebrides,

Isle of Pines.

All plants show variation in the shape of the pinna;.

MARATT1ACEJE.

Angiopteris evecta, Hoffm. in Comm. Soc. Reg. Gott. xii. (1796) 29, t. 5.

Nadarivatu, 2700, in forest. Oct. 887."

Distrib. Fiji, Samoa, Tahiti, Tonga, Solomon Islands, Philippines, Queens-

and, Pitcairn Island, N. Caledonia. Japan, S. China, Indo-Malaya.
i

Mascarenes.

OPHIOGLOSSACE^.

Botrychium daucifolium, Wall, in Hook, et Grew Ic. Fil. t. 161 (1829).

Nadarivatu, 2800, on ground, in forest. Sept. 721.

Distrib. Samoa, Tahiti, Hawaii, S. China and Japan, Java. Ceylon,

Northern India and Burma,

Only one specimen was seen of this plant, which is a new record for Fiji.

LYCOPODIACEiE.

Lycopodium serratum, Thanh. FL Jap. 341, t. 38,

Matai Siga, on the ridge of, 3300, terrestrial, forest. Sept. 697.

Distrib. Fiji, Samoa, Hawaii, China, Japan, Indo-Malaya. Mexico.

Lycopodium phlegmaroides, Gaud. Dot. Freye. Voy. t. 23.

Nakorovatu, 500, on trees, forest. Aug. 506.

Distrib. Fiji (Viti Levu, Ovalau), Solomon Islands, New Guinea,

N. Borneo.

Lycopodium squarrosum, Forst.f. Prodr. no. 479.

Nadarivatu, 2700, on rocks and trees in forest. Sept. 649.

Distrib. Fiji, Samoa and Tahiti, Philippines, New Caledonia, New Hebrides,

New Guinea, Malaya, Ceylon, E, Himalayas. Mascarene Islands and

Bourbon.

Lycopodium Phlegmaria, Linn. Sp. FL ed. 2, 1564 (1763).

Nadarivatu, 2700, on trees in forest. Sept. 741.

Distrib. Tropics of the Old World, to Queensland and New Zealand.

uycopodium clayatum, Linn. Sp. PL ed. 2, 1564 (1763).

Nadarivatu, 2700-3000, dry open hillsides, common. Sept. 680.

Distrib. Arctic, antarctic, and alpine zones of both hemispheres. Mountains

of tropical Asia, Africa, and America.
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This plant has not previously been recorded for Fiji, though collected in

Samoa (Whitmee, Herb. Kew.), Hawaii, the Philippines, and New Guinea.

PSILOTACE^.

PSILOTUM TRIQUETRUM, StV. S/Jll. FlL 117.

Nakorovatu, 500, on trees in forest. Aug. 508.

Distrib. Tropics of Old and New Worlds to New Zealand

SELAGINELLACEiE.

Selaginella Menziesii, Spring, Mon. ii. 185.

Vatavula, 1000, in forest. Aug. 540.

The above plant is the S. Menziesii of Seemann's ' Flora Vitiensis.' It

was also collected by Home in Fiji and named by him S.Jlabellata, Sprengr

but it is not the Lycopodium Menziesii of Hooker and Greville, which has

been transferred to Selaqinella by Spring, of which the type is Menzies 124,

from Hawaii, in the Kew Herbarium.

The above is a very typical Fijian species, common on dry forest-clad

ridges, always erect in habit, with a deltoid dark green frond, from 2-50 dm.

in height.

Selaginella gracilis, T. Moore, in Gard. Citron. N. s. xxv. (1886) 752.

Nadarivatu, 2700, in forest or damp open spaces. Sept. 665.

IHstrib. Fiji, South Sea Islands, Philippines.

A very graceful species, with erect light green fronds from 2-3 dm. to

1*50 m. in height. It grows in clumps, often hanging over damp banks,,

common up to 3000 ft.

Selaginella viridangula, Spring, in Plant. Herb. Vanheurck. i. 29.

Nadarivatu, 2700, forest, general. Sept. 654.

IHstrib. Fiji (Viti Levu, Ovalau).

M U S C I. (Mr. A. Gepp.)

LEUCOBRYACEiE.

Leucobryum laminatlm, Mitt, in Bonplandia, ix. (1861) 366.

Nadarivatu, 2700, tree-trunks, dead wood and on ground, forest. Sept. 772

Distrib. Fiji.

CALYMPERACE.E.

Syruhopodon mammillatus, C. Muell. in Journ. Mus. Godeff. Heft vi

(1874) 66.

Nadarivatu, near Nadala, 2300, on dead wood in forest. Sept, 760.

Distrib. Fiji (Ovalau).
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ORTHOTRICHACEiE.

Macromitrium tongense, Sulliv. in Bot. U.S. Expl. Exp. vii. t. 5 (1859)

Nadarivatu, 2700, on trunks of trees and dead wood in forest. Sept. 857

Distrib. Tonga, Isle of Pines and Lord Howe's Island,

Macromitrium incurvifolium, Schwcegr. Hedirig, Sp. Muse. Suppl. ii. 11.

144. (Orthotrichium incurvifolium, Hook, et Grev. in Brewster s Edin.

Journ. \. (1824) 117, t. 4.)

Nadarivatu, 2700, tree-trunks in forest. Sept. 755.

Distrib. Tahiti, Pitcairn's Island, New Zealand (Dusky Bay), S. Australia

(St. George's Sound), Ternate (Moluccas).

BARTRAMIACBJE.

Philonotis asperifolia, Mitt, in Journ. Linn. Soc, Bot. x. (1869) 185

(Bartramia asperifolia, Mitt.)

Mt. Victoria, 3000, caespitose habit, covering rocks. Sept. 789.

Distrib. Fiji, Samoa.

BUXBAUMIACEJE.

Diphyscium submarginatum, Mitt, in Seem. Fl. Yit. 403.

Summit of Mt. Victoria, 4000, covering stones, moss forest. Sept. 799

Distrib. Fiji.

BKYACEiE.

Rhodobryum Graeffeanum, Paris, Index, ed. 1, 1116 (1898). (Bryum

Graeffeanum, C. Muell. in Journ. Mus. Godef. Heft vi. (1874) 63.)

Foot of Mt. Victoria, 2500, covering rocks in stream. Sept. 798.

Distrib. Fiji.

MNIACEjE.

Rhizogonium spiniforme, Bruch, in Flora, xxix. (1846) 134.

Nadarivatu, near Nadala, 2300, dead wood in forest. Sept. 714.

Nadarivatu, 2700, soft patches on trees. Sept. 856.

Distrib. Tropics.

POLYTRICHAOE^E.

Pogonatum Graeffeanum, Jaeg. Gen. et Sp. Muse. i. (1875) 716. (Poly-

trichum (Catharinella) Graeffeanum, C. Muell. in Journ. Mus. Godef. Heft

vi. (1874) 61.)

Nadarivatu, 2700, clay-bank by roadside. S 2 • Oct, 858.

Distrib. Fiji, Samoa,
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HYPOPTERYGIACEiE.

Hypoftehygium oceanicum, Mitt, in Hook. f. Handb. N. Zeal. Fl. 487

(1867).

Nadarivatu, near Nadala, 2300, dead wood in forest and on stones.

Sept. 719.

Distrib. Kermadec Islands, Norfolk Island,

Kacopilum convolutaceum, C. Mu ell. in Journ. Mus. Godejf. Heft vi.

(1874) 80. (Hypopterygium convolutaceum, C. Muell. Synops* Muse. li.

(1851) 13.)

Nadarivatu, 2700, on volcanic red rock in stream, forest. 9 . Sept. 739.

Distrib. Samoa and Norfolk Island. N. S. Wales, Queensland and

W. Australia, Tasmania.

NECKERACE.E.

Garovaglia setigera, Mitt, in Seem. Fl. Vit. 396 (1873). (Pilotrichum

setigerum, Sulliv. in Proc. Amer. Acad. iii. (1852-57) 80.)

Nadarivatu, near Nadala, 2300, tree-stems in forest. ? . Sept. 756.

Distrib. Fiji, Samoa, Queensland, Victoria.

Spimdens Balfourianus, Grev. in Ann. Sf Mag. Nat. Hi&t. i. (1848)

326, t. 18.

Col i Nadarivatu, 3200, luxuriant growth on trees, S.E. ridge, 2 and

vegetative shoots. Sept. 602.

Distrib. Fiji, Tahiti, New Caledonia.

Grows out in tufts, at right angles to the stem, forming luxuriant growth

on trees in some moss-forest areas.

LESKEACEJE.

Thuidium samoanum, Mitt, in Journ. Linn. Soc, Bot. x. (1869) 186

Mt. Victoria, 3000, on stones. Sept. 802.

Distrib. Fiji, Samoa, Solomon Islands.

HOOKERIACE^.
-

Hookeria Graeffeana, C. Muell. in Journ. Mus. Godefi. vi, (1874) 77.

Nadarivatu, 2800,, dead wood in forest, ? • Sept. 738.

Distrib. Fiji,
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HYPNAC.KJE.

Thamniklla porotrichOides, Beach, in Ann. Sci. Nat. ser. 5, xviii. (1873)

240.
rr *>^T

Nadarivatu, 2800, on stones in stream, in forest. S ? • Sept. t\u

Distrib. New Caledonia-

Callicostella oblongifolia, Jaeg. Gen. et Sp. Muse. ii. (1877) 25(>.

(Hookeria oblongifolia, Sulliv. in Froc. Am. Acad. iii. (1852-7) 80.)

Mt. Victoria, near summit, 3800, on dead wood, moss forest. Sept. 803.

Nadarivatu, 2700. 717.

Distrib. Fiji, Samoa, Tahiti, Marquesas.

Sematophyllum brevicuspidatum, Jaeg. et Sauerb. Gen. et Sp. Muse. ii.

(1878) 447. (Acroporium brevicuspidatum, Mitt, in Joitrn. Linn. Soe., Bot.

x. (1869) 183.)

Mt. Victoria, foot of, 2500, on rocks. Sept. 789.

Distrib. Samoa, Hawaii, South Sea Islands.

Trichosteleum samoanum, Jaeg. et Sauerb. Gen. et Sp. Muse. ii. (1878)

479. • (Hypnutn (Sigmatella) samoanum, Mitt, in Journ. Linn. Soe., Bot. x.

(1869) 184.)

Mt. Victoria, summit ridge, 4000, on dead wood in moss forest. Sept.

801. .

•

Distrib. Fiji, Samoa.

Trichosteleum herpetium, Jaeg. et Sauerb. Gen. et Sp. Muse. ii. (1878)

480. (Hypnum (Sigmatella) herpetium, C. Muell. in Journ. Mus. Godeff. vi.

(1874) 84.)

Nadarivatu, 2800, dead wood in forest. Sept. 716.

Distrib. Samoa.

Trichosteleum Pickeringii, Jaeg. et Sauerb. Gen. et Sp. Muse. ii. (1878)

846. (Hypnum Pickeringii, Sulliv. in Proc. Am. Acad. iii. (1852-7) 74.

Sematophyllum Pickeringii, Beseh. in Ann. Sci. Nat. ser. 7, xx. (1874) 49.)

Nadarivatu, near Nadala, dead wood in forest. Sept. 759. Nadarivatu,

3000. 740.

Distrib. Fiji, Samoa, Tahiti, Hawaii, Solomon Islands, New Caledonia.

j

Isoptrrygium byssicaule, Jaeg. et Sauerb. Gen. et Sp. Muse. ii. (1878)

502. (Hypnum (Taxicaulis) byssicaule, C. Muell. in Journ. Mus. Godeff.

Heftvi. (1874) 89).

Nadarivatu, near Nadala, 2300, dead wood in forest. Sept. 758*

Distrib. Samoa*
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ropothecium oalodictyon, Jae<t. et Sauerb. Gen. et Sp. Muse. ii. (1879)

(Hypnum (Vesicularia) calodictyon, C. Muell. in Jonrn. Mus. Gode$.

i. (1874)80.) .

Sep

2700, dead wood in forest. 892.

Distrib. Samoa.

EcTRoroTHECiUM pacificum, Mitt, in Journ. Linn. Soc.Bot. x, (18G9) 180.
* p « •

Nadarivatu, dead wood in forest. Sept. 715.

Distrib. Fiji, Samoa, New Hebrides and New Caledonia.

Leucomioi debile, Mitt, in Journ. Linn. Sot-., Bot. x. (18G9) 181.

(Hookeria debilis, Sulliv. in Proc. Amer. Acad. iii. (1852-7) 79.)

Nadarivatu, 2800, dead wood in forest. 718.

Distrib. Fiji, Samoa, Tahiti, New Caledonia, Nukalina.
* « t

Hypxodexdrox subspininervium, Jaeg. et Sauerb. Gen. et Sp. Muse. n.

(1879) 623. (Hypnum subspininervium, C. Muell. in Bot. Zeit. xv. (1857) 782.)

Nadarivatu, 2800, rotten wood in forest. 708.

Distrib. Fiji, Samoa, Hawaii, New Hebrides, Malay Archipelago, and

Ceylon.

t

. HEPATICiE. (Mr. A. Gepp.)

MARCHAXTIACEiE.
r

Marchantia vitiensis, Steph. in Bull. Herb. Boiss. vii. (1899) 520.

Nakorovatu, 100, on wet banks in shade, general. <J ? . Aug. 503.

Distrib. Fiji.

Dumortiera trichocephala, JSfees, Synops. Hepat. 545 (1846).

Spur of Mt. Victoria, damp bank in forest, 3300, general.

Distrib. Samoa, Hawaii, Java.

Dumortiera velutixa, Schiffin. Hepat. Fl. Buitenzorg, 26 (1900).

red clay. Fr. Aug. 500

Aug. 525.

Nakorovatu, 200, on bank by stream, on

Nadarivatu, 2700, bank of stream in forest. Sept. 646.

Distrib. Java and Sumatra.

.TUNGERMANIACE^E ANAKROGYtf^E.

AxEURA
(Riccardia

B
hifn. in D

s. vii. (1899) 735.

Wien, Ixvii. (1898)

6.)

Vatavula, 300, on dead wood in shade. Fr. Aug. 518, 519 bis.

Distrib. Singapore, Java.

*
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Aneura Nadeaudii, Steph. in Bull. Herb. Boiss. vii. (1899) 750.

Spur o£ Mt. Victoria, 3000, mossy bank in forest. $ ? . Aug. 527,

528 bis. Mt. Victoria, 3500, on dead wood in forest, 791.

IHstrib. Tahiti.

B
iffn. in Denkschr* k. Akad. W\

(ft

Vatavula, 300, on shaded bank of red clay. $ $ . Aug. 505, 517.

Nadarivatu, 2700, on dead wood and amongst moss in forest. Sept. 628,

632, 647. Mt. Victoria, 3000, dead wood.

IHstrib. Java, Sumatra.

790.

B
>ata, Schiffn. in Denkschr. k. Akad. Wien, lxvi

Nadarivatu, 3000, in forest. Fr. Sept. 636.

IHstrib. Java, Sumatra, New Caledonia.

(ft

Aneura flagellars, Gepp> sp. nov.

Dioica. Frons late linearis, crassiuscula (0*4: mm.), viridis, expansa,

5 cm. longa, furcata, radicellis numerosis arete repens, furcis approximatis,

imbricatis, 3-4 mm. latis ; costa lata, 10 collulas crassa, sensim usque ad

margines attenuate
; marginibus lobatis, haud alatis ; lobis 3-4 ramulos

adscendentes elongates (7 mm.) angustatos (0
B 5-0'2 mm. crassos) simplices vel

furcates filiformes sursum attenuates apice capitellatos papillosos saepe pro-

ferentibus. Frondis celluhe interiores 50-70 ft, corticales 25-30 p in sectione

transversa.

Ilab. Vatavula, 300, creeping on trees in forest. Sept. 515.

Metzgeria furcata, Nees, Europ. Lebermoose, iii. (1838) 485.

Nadarivatu, 2700, on trunks of trees in forest. ? . Aug. 569.

On spur of Mt. Victoria, between Yasoqo and Navai, 3000, on AlsopJula-

stems in forest. Aug. 526.

IHstrib. Europe, Africa, Australasia, and Chile.

Symphyogyna vitiensis, Jack $ Steph. in Bot. Centralbl. lix. (1894) 108.

Nadarivatu, Nadala, 2300, on red volcanic clay in forest. ? . Sept. 720.

IHstrib. Fiji.

Engl

Nadarivatu, 2700-3300, on red clay and on moss in forest. ? . Sept. 627.

Distrib. Samoa.
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JUNGERMANIACE-rfE AKROGYN^.

Plagiochila Fowellii, Mitt, ex Steph. in Bull. Herb. Boiss. ser. 2, iii

(1903) 884.

Top of Col i Nadarivatu, 3500, epiphytic in forest. Sept. 623.

Bistrib. Samoa.

Lophocolea muricata, Nees, Synops. Ilepat. 169 (1845).

Nadarivatu, 2300, on dead wood in. forest. Sept. 570 p.p.

Bistrib. Australia, New Zealand, New Guinea, Java, and India ; Bourbon,

Mozambique, Cape of Good Hope. Chile, Brazil, and Cuba.

Chilobcyphus pakvulus, Schijfn. Ilepat. FL Buitenzorg, 206 (1900).

Nadarivatu, 2300, on dead wood in forest. Sept. 570 p. p.

Bistrib. Java,

Chiloscyphus argutus, Nees
9
Synops. Ilepat. 183 (1845).

Mt. Victoria, 3500, on dead wood in forest. Sept. 791 p.p.

Bistrib. Pacific Islands, Australia, Malay Archipelago. Japan.

Mastigobryum combinatum, Jack et Steph. in Bot. Centralbl. lx. (1894)

102.

Top of Col i Nadarivatu, 3500, in forest. Sept. 625.

Bistrib. Samoa.

Mastigobryum sp.

On spur of Mt. Victoria, between Yasoqo and Navai, 3000. Aug

528 p. p.

Lepidozia Lindenbergii, Gottsche, Sgnops. Ilepat. 213 (1845)

Nadarivatu, 2300, on dead wood in forest. Sept. 895.

Bistrib. New Zealand, Tasmania, Australia.

Trichocolea Pluma, Mont, in Bot. Voy. Bonite. 238 (1846).

On spur Mt. Victoria, between Yasoqo and Navai, 3300.

Bistrib. Malay Archipelago. ,

On Alsophila-stems in forest, forming pendent masses.

Aug. 530

Schistocheila hetekodonta, Colenso, in Trans. N. Zealand Inst. xxi.

(1888) 55.

On Mt, Victoria, 3000, in forest. Sept. 896.

Bistrib. New Zealand.
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Pleurozia GIGANTEA, S. 0. Lindb. in Lindb. et Lackstr. Schedce ad Hep.
Scand. exs. fasc. i. no, 5 (1874).

Summit of Mt. Victoria, 4000, hanging in tufts from trunks of trees.

Sept. 792.

Distrib. Hawaii, Malay Archipelago, Burma, Ceylon. Africa.

Ptychanthus striatus, Nees, in Synops. Ilepat. 289 (1844).

Top of Col i Nadarivatu, forest. Sept. 624.

IHstrib, Malay Archipelago. India. Africa.

ANTHOCEROTACE^E.

Anthoceros flagellars, Mitt, in Seem. Fl. Vit. 419 (1873).

Nadarivatu, 3000, on bank in forest. Aug. 655.

Distrib. Samoa.

Anthoceros sp.

Nakorovatu. Aug. 504. Yasoqo, 1500, on banks in forest. Aug. 529.

Mt. Victoria-, 3500, on dead wood in forest. Sept. 791.

Dekdroceros javanicus, Nees, Synops. Ilepat. 582 (1846).

Nadarivatu, 2700, on trunks of trees and dead wood in forest, general.

Veg. Oct. 897.

Distrib. Tahiti. Java.

Conspicuous from its much crisped, yellow-green thallus, spreading
thread-like on trunks of trees.

FUNGI. (Miss A. Lorrain Smith.)

XYLARIACE^.
Xylaria cubensis, Sace. St/ll Fungi, i. (1882) 314.

Nadarivatu, 2700, on dead wood in forest. Oct. 806.

Distrib. Ceylon, Cuba, West Indies, and Mexico.

Xylaria polymorpha, Grew Fl. Edin. 355 (1824).

Nadarivatu, 2700, on dead wood in forest. Oct. 849.
Distrib. Universal.

UREDINACE^J.

jEcidium Balans^e, Cornu, in Pat. Cham. Nouv. Caledonie, 6, n. 84 (1887)
Nadarivatu, 2700, on Agathis vitiensis, Aug. 566.

Distrib. New Caledonia.
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This jEcidium was very common on the Dakuas about Nadarivatu,

young plants and old trees beino- equally affected, and almost every leaf

attacked. On one huge tree, in this condition, that I saw cut down, there

were only eight $ cones altogether and no young ones, which suggests

that this disease may affect the vitality o£ the species. It was described by

Cornu on Agathis orata, Warb.

AURICULARIACEiE.

Hirneola Auricula-Jud^, Berk. Qutl. 289 (1860).

Nadarivatu, 2700, on dead wood in forest. Oct. 854

Distrib. World-wide.

THELEPHORACE^.

Stereum lobatum, Ft. Epic. 547 (1838).

Nadarivatu, 2700, on dead wood in forest. Sept. 675.

Distrib. Tropics of both hemispheres. Samoa, N. Zealand, and Tasmania.

Stereum elegans, G. F. W. Mey. Essiq. 305 (1818).

Nadarivatu, 2700, on dead wood in forest Sept. 848.

Distrib. Samoa, Australia, Tasmania, New Zealand, S.America, and S.Africa

Stereum vellereum, Berk, hi Hook. Fl. JV, Zealand, ii. (1855) 183.

Nadarivatu, 2700, on dead wood in forest. Sept. 820.

Distrib. Australia and New Zealand.

Thelephora palmata, Ft. Syst. Myc. i. 432 (1821).

Nadarivatu, 2700, on dead wood in forest. Oct. 824.

Distrib. Europe and America.

Hymenoch^te crocicreas, Berk, fy Broome, in Journ. Linn. Soc, Bot

xiv. (1875) 68.

Nadarivatu, 2700, forming large areas on living trees in forest. Sept. 83]

Distrib. Ceylon.

CLAVARIACE-E.

Lachnocladium furcellatum, Lev. in Ann. Sci. Nat. ser. 3, v. (1846) 159.

Nadarivatu, 2700, on dead wood in forest. Sept. 888.

Distrib. Tropics of S. America, Asia, and Australia.

HYDNACE.E.

Hybnum ochraceum, Pers. Syn. 559 (1801).

Nadarivatu, 2700, on dead wood in forest. Oct. 852*

Distrib. Ceylon, Australia, Central America, Europe.
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POLYPORACE.E.

Fomes australis, Cooke, in Grevillea, xiv. (1885) 18

Nadarivatu, 2700, on trees in forest. Sept, 822.

Distrib. Universal.

Fomes rhabarbarinus, Saec. Syll. vi. (1888) 1G4.

Nadarivatu, 2700, dead wood in forest. Sept. 823.

Distrib. Brazil.

Polyporus sulphurbus, Fr. Syst. Myc. i. (1821) 357.

Nadarivatu, 2700, on dead wood in forest. Sept, 859. -

Distrib, World-wide.

This fungus is appreciated by the Fijans, who eat it both raw and cooked

Polystictus ciCHORiACErs, Fr. Ar
. Symb. 1)2 (1851).

Nadarivatu, 2700, on dead wood in forest. Sept. 821.

Distrib. Australia, Philippines, Malacca, Ceylon.

Polystictus peradexy.e, Berk. # Broome, in Joum. Linn. Soc., Bot. xiv.

(1875) 51.

Nadarivatu, 2700, on dead wood in forest. Sept. $2ti.

Distrib. S.E. India, Ceylon, Borneo.

Polystictus flabeujfohmis, Klotzsch, in Linncea, viii. (1833) 483.

Nadarivatu, 2700, on dead wood in forest, common. Sept. 830.

Distrib. Tropical Asia, Australia, and America.

Laschia Candida, A. L. Sm., sp. nov. (Fig. 2, p. 212.)

L. pileo reniformi, tenui, pellucido, piano, tremelloideo-gelatinoso, sub-
favoso-reticulato, lateraliter adnato, circiter 1-1*5 cm. lato; hymenio alveolis

inajqualibus in series subradiantes dispositis ; basidiis apice 2-sterigmaticis
;

sporis minutis subglobosis, hyalinis, 4-5 /* diam. ; cystidiis asperulis,

granulas crystallinas sparsas gerentibus, 30 /* longis, supra insertionem
10 fi latis.

Ilab. Nadarivatu, 2700, on dead twigs in forest. Sept. 851.

Laschia crenulata, A, L. Sm., sp. nov. (Pig. 1, p. 212.)

L. pileis conf'ertis reniformibus, cartilagineo-gelatinosis, margine crenulatis,

hyalinis, levibus, lateraliter adnatis, circiter 1-1*5 cm. latis
; poris in series

magis regulares dispositis ; basidiis apice 4-sterigmaticis ; cystidiis nullis ;

sporis globosis, hyalinis, 5 fi diam.

Ilab. Nadarivatu, 2700, on dead twigs in forest. Sept. 853.
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AGARICACE^].

SCHIZOrHYLLUM commune, Fr. Si/st. Mye. i. (1821) 330

Nadarivatu, 2700, on dead twigs in forest. Sept. 828

Distrib. World-wide.

(188G)

Nadarivatu, 2700, dead twigs in forest. Sept, 827.

Distrib. New Zealand, Ceylon, Central India, West Indies, and Juan

Fernandez.

Lentinus Gibbsle, A. L. Sm.
9
sp. nov.

L. pileo coriaceo, tenui, rotundato, 0*5 cm. lato, resupinato-excentrice affixo,

setulis brevibus brunneis vestito ; margine fimbriato ; lamellis e puncto

excentricos radiantibus, sequalibus, flavo-hrunneis, acie obscuriore circiter

0'5-0'G mm. lato.

Ht & Sept. 889.

LIC HIE N E S. (Miss A. Lorrain Smith.)

C(ENOGONIACE,E.

Ccenogonium Leprieurii, Nyh in Ami. ScL Nat. ser. 4, xvi. (1862) 89

Vatavula, Nabacara Hill, 500, on trees in forest. Aug. 516.

Distrib. Oceania and Australia. E. Africa. Tropical America.

COLLEMACE.E.

Leptogium chloromelum, Nyh Syn. Lick. i. (1860) 128.

Nadarivatu, 2700, on trees in forest. Sept.

Distrib. Oceania. Tropical America. W. Africa.

PANNA1UACE.E.
^

Pannaria pannosa, Del. ex Nyh Syn. ii. (1860) 29.

Nadarivatu, 2700, on trunks of trees in forest. Aug. 571.

Distrib. Tropics everywhere.

«

STICTACE.E.

Sticta demutabilis, Krempelh. in Journ. Mus. Godeff. i. (4) 98 (1874).

Matani Siga, on the ridge of, 3200, on trees in forest. Sept. 705.

Distrib. Fiji, Samoa, New Guinea, Philippines, and N.E. Australia.

Stictina crocata, JSyL Syn. Licit, i. (1860) 338.
i

Nadarivatu, 2700, on trees in forest. Sept. 832.
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DICHONEMIACE.E.

Dichonema sericeum, Mont, in Bel. Voy. Ind. 0>\, Crypt. 155, t. 14. f. 1

(1834-38).

Nadarivatu, 2700, on trees in forest. Sept. 855.

Distrib. Tropics and sub-tropics.

A very general species, composed of superposed fan-shaped thalli forming

vertical lines on the trunks of trees, resembling Pavonia. Grey-green in

colour.

CHARACEiE. (Mr, H. Groves.)

Nitella gracilis, Ag. Sijst. Alg. 125 (1824).

Near Waikubakuba, on the Tavua road, 500. On soapstone, in stream.

Sept. 762.

Distrib. Cosmopolitan.

I rather think this is the same plant that Dr. Allen described as

K. Muthuata from Fiji, but it differs much in appearance from his drawing

—

I have not seen a specimen—and breaks down his specific characters.

ALGJE. (Mr. W. West.)

CHLOROPHYCEiE.

(El)OGONIUM sp.

Base of Koro Leva, 500, in stream. Sept. 7G3.

Sterile, cells 24-404 p broad, 4 to 5 times longer than broad

(Edogonium sp.

Nadarivatu, Sigatoko river, 2700, free floating. Sept. 845.

Cells G*5-8 4 5 fi broad, 10 to 12 times longer than broad; no mature oospores

Rhizocloxium: hieroglyphicum, Kiitz. em. Stockm.

Nadarivatu, source of Sigatoko, 2700. Sept. 775.

Distrib. Samoa. Central and S. Europe. N. & S. America

Spirogyra sp.

Nadarivatu, Sigatoko river, 2700, free floating. Sept. 845 p.p.

Sterile, cells 10-12 fi broad, 10 to 12 times longer than broad ; chromato-

phores two.

Closterium sp.

Base of Koro Levu, 500, in stream. Sept, 763 p. p
Had been dried

;
probably C. Ehrenbergii, Meneg,
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COSMARIUM PUNCTULATUM, Bret).

Nadarivatu, source of Sigatoko, 2700. Sept. 775 p. p.

Distrib. Europe, Siberia, Burma, Japan. N. Zealand. N. America and
S. Africa.

Pediastrum tetras, Ralfs. Forma.

Base of Koro Levu, 500, in stream. Sept. 7G3 p. p.

Distrib. Collected by lieinecke in Samoa. Widely distributed

BACILLARIACE.E.

Synedra Ulna, Ehrenb.

Nadarivatu, Sigatoko river, 2700. Sept. 775, 845 p. p
Distrib. Europe and America.

EUNOTIA LUNARIS, Grun.

Nadarivatu, Sigatoko river, 2700, free floating. Sept. 845 p.p.
Distrib. Europe.

Epithemia Argus, Kiitz.

Base of Koro Levu, 500, in stream. Sept.

Distrib. Europe.

( G3 p. p

Epithemia gibba, Kiitz.

Nadarivatu, Sigatoko river, 2700, free floating. Sept. 845 p. p
Distrib. Europe and America.

Epithemia gibberula, Kiitz.

Base of Koro Levu, 500, in stream. Sept. 763 p. p
Distrib. Europe and America.

Denticula tenuis, Kiitz.

Nadarivatu, source of Sigatoko, 2700.

Distrib. Europe.

. 775 p. p

SlTRIRELLA OVALIS, JJreb.

Nadarivatu, Sigatoko river, 2700. Sept. 775, 785 p. p
Distrib. Europe.

Cymatopleura elliptica, W. Sm. Var. constricta, Grun.

Nadarivatu, source of Sigatoko, 2700. Sept. 775.

Distrib. Switzerland and Austria.

LINN. JOURX.—BOTANY, VOL. XXXIX, V
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Navicula viridis, Kiltz.

Tavua, 50, in hot springs, temp. 50°, common.

Distrib. Tahiti. Europe and America. Africa.

Oct. 893.

GOMIMIONEMA OLIVACEUM, Kiitz.

Nadarivatu, Sigatoko river, 2700, free floating. Sept. 845 p. p.

Distrib. Europe and N. Africa.

GoMPHONEMA INTRICATUM, KUtZ.

Tavua, 50, in hot springs, 50°, common. Oct. 893 p. p

Distrib. Europe.

Nitzschia Palea, W. Sm.

Nadarivatn, Sigatoko river, 2700. Sept.

Distrib. Europe, Japan, Abyssinia.

745.

MYXOPHYCE^.

AULOSIRA THERMAL1S, G. S. West.

Nadarivatu, Sigatoko river, 2700, free floating. Sept, 845

Distrib. Iceland.

Phormidium fonticola, Kiitz.

Nadarivatu, in Sigatoko river, 2700, free floating. Sept. 845 p. p.

Distrib. Europe.

Phormidium tenue, Gom.

Tavua, 50, in hot springs, 59°, common. Oct,

Distrib. Samoa. Central Asia, Europe, and N. America.

Phormidium laminosum, Gom.

Tavua, 50, in hot springs, 59°, common. Oct.

Distrib. Australia, Sumatra, N. & Trop. Africa. Europe.

Phormidium luridum, Gom.
Ki\0

Tavua, 50, in hot springs, 59°, common.

Distrib. Ceylon. Europe. St. Vincent,

Oct.

OSCILLATORIA GEMINATA, Gom.

J3asc of Koro Levu, 500, in stream. Sept. 763 p. p.

Distrib. Siam, Sumatra. Central Africa, South Europe, and N. America.

In 763 there were cases of the Protozoon, Ceniropyxis aculeata, Stein,

a rhizopod.
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PLANT ASSOCIATION IX THE VICINITY OF NADAKIVATU,

Nadarivatn is situated on tlie extreme edge of a precipitous escarpment,

2000 feet in height. Immediately behind it, to the south, are the forest-clad

ranges of the watershed, which culminate in Mt. Victoria, the highest point

in Fiji. To the north-west you look straight down the scarp on to an

undulating plain, 2000 feet below, of reed-covered, treeless country, which

stretches to the sea, about 15 miles distant by road to Tavua, at the mouth of

the Tavua river.

The forest formations about Nadarivatn maybe well classified according to

Copeland's * arrangement for the same type in the Philippines, viz. ;

—

The High Forest. Clothing the northern and north-western mountain

slopes and ridges, and the valleys on the Nadarivatn side.

The Pain Forest. Characteristic of the south-eastern region and mountain

slopes.

The Moss, Forest. Of stunted trees, swathed in moss. Limited to the

summit-ridge of Mt. Victoria, 4000 feet, and a point on the Nadarivatn

ridge at 3600 feet.

High Forest.

Forest-trees —-The Fijian forest, of an average height of 80-100 feet, seen

from above, forms one level of dark green foliage, broken at the time of my
visit by even washes of red, from the great abundance of the splendid

Vuga (Metrosideros villosa) which, generally beginning life as an epiphyte,

eventually grows into one of the finest forest trees. It is as celebrated in

the lore of Fiji as the Rata (M. rohusta, A. Cunn.) is in New Zealand, and

holds the same place in the affection of the inhabitants. The Vuga resolves

itself into a sheet of bloom, which the flat capitate crown, so characteristic

of tropical trees, accentuates. The flowers are often yellow, when the effect

is just as fine.

In contrast to the brilliant Vuga, the dense dark green heads of the Dakuas

(Agathis vitiensis) are conspicuous from their size and number, lightened by

the fern-like shining foliage of that glory of the Fijian Forest, the Dakua

Salu Salu (Podocarpus vitiensis). None of the allied New Zealand species

approach these two trees in beauty of outline. The Kauri {Agathis anstralis,

Salisb.) with smaller leaves, lighter green in colour and showing the elongating

branches of more temperate latitudes, lacks the monumental effect, so striking

in the closely related Dakua, while the Salu Salu in its splendid habit and

exquisite symmetry of foliage excels any conifers so far known. The Kau Solo

(Podoearpus imbricata) with its feathery foliage of light glaucous green and

* Copeland, E. B.
?
" The Comparative Ecology of San Eamon Polypodiacea*/' Philipp.

Journ. Sci., Hot. ii. (1U07) pp. 1-73.
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smaller heads, and tbe delicate Casuarina nodiflora can also be picked out

from tbe even mass of vegetation. Of other High Forest trees, not so

conspicuous, may be mentioned Elceocarpns Kambi, Eugenia effusa, Parasponta

Andersonii, Gironniera celtidifolia, Ficus Harveyi, Ficus obliqua, peculiarly

striking from its fine sage-green foliage, spreading crown and white stems

and roots, also happy as an epiphyte, Maoutia australis, 'Rhus simarubcefolia^

and the stinging Salato (Laportea Harvey i, Seem,) with its large flaccid

leaves. Podocarpus elata occurs scattered as a slender tree, and P. neriifoha

outlines the rivers on both banks, the spreading branches meeting over the

surface of the water.

Undergrowth.—Entering the forest, which in the spring is easy to penetrate

in every direction and quite dry, even the streams being low, I was surprised

at the great variety of the carpeting undergrowth and its herbaceous

character, as most writers emphasize the prevalence of ferns in this connection

in tropical forests. There was also none of the mysterious darkness so often

dwelt upon, but an even distribution of light, no doubt due to the great

height of the trees, with their unbranched trunks and compact crowns.

Where not too damp, the charming little Opluorrhiza peploides and the

more spreading and flaccid 0. laxa, the slightly fleshy Pellionia fdieoides,

and Centotheca lappacea creeping on the ground, would abound. The long-

green spikes of Ilahenaria tradescantifolia^ varied by the shorter white

ones of Adenostylis strlda, and the yellow flowers and large calanthe-like

leaves of Chrysoglossum Gibbsice were general. Where the growth was

not so thick, the wax-like white flowers and exquisite velvety green leaves of

Odontochilus longiflorus and the still more striking leaves of Anwctorhihts

ritiensis, with their iridescent metallic sheen, would occur, with the

Darallia-Yike Asplenium stenolobum, the fronds of which are weighted down

by young plantlets bearing roots 4 or 5 cm. long, so abundant is its vegetative

proliferation. Trichomanes riguhim
y

T. maximum, and Schizcea diehotoma

were common ferns. Of larger plants, Elatostema fruticosum and several

Pipers were very abundant.

Piper melanostachyum, aptly named by M. de Candolle, of neat spreading

habit, with small leaves, contrasted with the straggling P. ojycarpum, a

very hairy plant, with ong pendent racemes and red fruit. P. McGillivrayi

var, Jascicidaris and P. erecthpicnm were quite general. The magnificent

/\ polystachyum,) 3 in. in height, with immense roundish leaves and erect

tassels of white flowers, favoured damper places by streams, associated

with the handsome Pellionia vitiensis and Elatostema elatostemoides}
both

always massed, with recurved shoots, simulating huge fronds from the size

and dorsiventral position of the leaves, which are thus admirably adapted to

the subdued light of the forest. The exquisite SelagineUa gracilis was also

abundant in such situations, growing in erect clumps of single fronds, over a

metre high, reflexed at the apex. By the streams, carpeting stones, and on
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the ground, often large patches of the giant hepatic Treubia bracteata, most

striking in full fruit, would be seen.

The forest undershrubs were Schefflera vitiensis, the delieiously fragrant

and abundant Leucosmia acuminata, Gardenia vitiensis, Psychotria Storckii,

Solanum vitiense and S. tetrandrtnn. The palm-like Pandanus Joskei, often

attaining a great height, and Angiopteris evecta were also very common, and

Alpinia Bout, about 4 m. high, formed graceful clumps, growing especially

near open places.

Scandent Plants.—Monstera deliciosa
}

Philodendron and Calamus sp.,

Freycinetia Storckii, F. Alilnei, F. Pritchardii, and the delicate little

F. vitiensis, with Stenoehhena palustris, Polypodium Ungiaeforme', and the

stem-clasping ivy-like Piper insectifugum, with innumerable pendent white

spikes, formed but a tithe of the rampant growth. Of flowering lianes

the commonest were Alyxia scandens and A. stellata, Aiorinda Forsteii,

the rusty-looking Ma m. eorylifolia, the beautiful and abundant Clerodendron

amicorum, whose large white flowers are produced in snowy profusion.

Agatea violaris, Jasmlnum simplici.folium , Rubus paniculatus, and the dainty

Psychotria sulphurea, with a profusion of small white flowers, were all of

scrambling habit, spreading over the crowns of the trees. Passifiora vitiensis

and Smilax vitiensis were associated tendril plants, with Geitonoplesium

cymosum and Lygodium reticidatum equally abundant, but more twining

in habit.

Epiphytes.—Astelia montana is as characteristic of the forks of the

monumental Dakua branches as its New Zealand allies on their Kauri hosts.

Procris montana of spreading habit is striking with its red gelatinous pseudo-

fruits, like a double row of berries up the stem, the male plants feathered from

the abundant white flowers. Pepcromias are very numerous, varying from

the spreading, glaucous-green little P. curtispica to P. camosa, with erect

stems up to a metre in height and large intensely dark green leaves.

Asplenium JSidus, Ilymenopliyllum anstrale, Polypodium Loxoyvamme
y
Ilymeno-

lepis spicata, Trichomanes peltatum, T. hymenoldes, and T. saxifragoides

were general^ and also the mosses Leucobrynm laminatum, Uypopterygium

oceatucum, Triehosteleum pacificum, &c, which grow on the trunks of

the trees much as in deciduous woods. Lichens, principally Stictaeea?,

form most luxuriant growth, the Pavo?iia-\ike thalli of the bright green

Camogonhtm Leprieurii and the grey-green encrusted Dietyonema sericenm

being conspicuous. In orchids, Farina laxior, with its extraordinary ladder-

like last year's spikes, was very abundant, forming large clumps in the forks

of trees ; Dendrobium Gordoni, D. sertatum, and D. prasinum were the

showiest species, while the minute Phreatia vitiensis was general. I did not

observe the epiphytic gardens described for tropical countries as growing on

the upper branches and leaves of the forest trees ; all the species enumerated
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above clothed the trunks and lower brandies of the trees in the forest

shade.

This high forest runs up to about 3500 feet, the trees thinning out gradually

and becoming smaller on the ridges, which, composed of the red volcanic

soil, are always narrow knife-edges, with no breadth at all, sloping steeply

down each side and only varying a few hundred feet in level. Woolnough

(13) attributes this razor-back character to " the great rapidity of sub-aerial

denudation occasioned by the torrents of rain;"

On these ridges there is a dense growth of small trees, like an overstocked

plantation, in which Podocarpus elata predominates, with Discocalyx ptsca,

Xanthopltytum calycinum, Geniostoma rupestre, GraptophylUnn Siphonostena,

Psychotria griseifolia, and the interesting shrubby epiphyte Medinilla longi-

cymosa. The splendid orange Dendrobium Alohlianum was here quite

abundant, but rarely seen below 3000 feet. The delicate little Sarcochilus

gracilis seemed also limited to that altitude, with llydnophytum grandi/lorum.

Lycopodium Menziesii and L. serratum, with Klatostema sessile, were ridge-

types of undergrowths ; also llahenaria svperjiua, whose vivid green flowers

with their spider-like segments were not observed lower down.

These ridges are easily attainable by following up the streams, which usually

start from a soak area just below their summit. The soak areas are always

marked by the huge frond-like shoots of Klatostema macrophyllum, whicl

runs up to 3000 feet. Once on the ridge progress is easy for miles, as the

knife-edge gives a good idea of direction, a higher point here and there will

afford a view, and if that is not sufficient the small trees come down easily.

Often the edge will be broken down a few feet across where streams come off

on each side.

i

Rain Forest.

The ridges are in many cases drier than the lower high forest, but in

others where the aspect is south-east and the surface broadens out they

partake more of the Kain Forest character. Then the difference is very

marked. Luxuriant ferns form the chief undergrowth. Tree-ferns and

palms like Exorrhiza Wendlandiana assert themselves, and down the

south-eastern slopes ihe slender little palm, only known from Fiji, Balaka

Seemannii, with a stem as thick as an average walking-stick, 2-3 m. high,

was plentiful under the lofty trees. This rain forest extended up the

slopes of Mt. Victoria to 3500 feet and yielded the interesting Dryopteris

Cesatiana, discovered in New Guinea by Beccari and since only found by

Home in Fiji. The mosses, Diphyscium submarginatum , on stones, and

Rhodobryum Qraejjeanum, Philonotis asperifolia, and Thuidium samoanum

were plentiful, with the Hepatic Pleurozia gigantea in pendent red tufts on

the trunks of trees.

Approaching the summit of Mt. Victoria, Dendrobium Alohlianum was
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abundant as usual. Glomera Gihbske and also Carex Graeffeana and

C* Gihhsite were found as the moss

summit, where the moss forest in Copeland's sense prevailed.

growth became thicker towards tl 10

Moss Forest.

From the beginning of the ridge the lovely Agapetes vitiensis, of myrtle

habit, the 'sacred Vuga ' of the Fijians, as it grows on the top of Kuvadra,

their sacred mountain, dominated. The undergrowth disappeared, the ridge

being covered with rotting logs piled one on top of the other as they

spreads all over the stunted wind-

swept trees of the summit, covering them to the uttermost shoots with one

thick pall. Callicostella oldongifolia, Tnchosteleum mmoanum, and Ectro-

pothecium calodictyon were collected.

fell, soaking with the moss which

Running thickly through the moss,

associated with ¥

' Trichomanes meifolhim,

prostrate logs and the

stems of the trees, the little hairy tufts of pendent fronds of Polypodium

Hookeri showing where the two former species were less rampant. Embossed

amongst the moss-covered logs Cyrtandra vitiensis, with its huge deep-green

leaves, and Plerandra Victorice were in flower, and the beautiful Dicksonia

Braekenridgei just showed its head above the rotting substratum.

Another patch of Moss Forest was seen on Col i Nadarivatu. Here the

trees were larger, the altitude not being so great (3500 feet), but the almost

impassable substratum of spongy moss-clothed rottenness, and the thick pall

over the trunks of the trees prevailed, the exquisite Spiridens Balfourianus,

which forms light green tufts about 2 dm, in length, growing out at right

stylisangles up the stems of tree ferns, being the dominating type. Micro

vitiensis was her I) num.

Open Formations.

The Hio-h Forest begins to thin out in the north-western direction on the
*-> fry

leeward side. The Nadalla valley, about 5 miles from Nadarivatu, on the

way to Navai, has all been cleared, and now forms the chief pasturage for

the capital little mountain ponies Mr. A. Joske breeds so successfully.

At the head of this valley is the deserted village of Matacudi, the inhabitants

having been removed to Navai across the range, and this clearing is no doubt

due to their previous cultivation. In many places damp areas are picked out

by the Gladiolus-like flowers of Phaius Wulli On the drier areas

Podona fi the Vuga, very much dwarfed, and

the Vure (Geissois ternata), wild lemons, Gahnia vitiensis, and G. aspera,

with Pteris aquilina var. esculenta, abound. Where drier still, as on the

side of Matai Siga, where recent burning had exposed a section of superposed

volcanic agglomerate and ash, reaching from the base to the top, it wa s
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being fast overgrown with reeds, amongst which were one or two plants of

Mussaenda frondosa. Towards the top, at about 3000 feet, on the exposed

agglomerate, Pleetranthes Forsteri, Cheilanthes hirta, and Pellcca geranuefolia

were associated.

In this case the ridge was still forest-clad, as were also its north-westerly

slopes, but the next peak, much higher, with all exposed agglomerate, was

swathed in reeds, trees being limited to the stream areas on both slopes. From

the top, a most magnificent view of the north-west country revealed range

upon range of sun-baked hills, deep red in colour and shorn of all forest*

growth.

In the vicinity of Nadarivatu the forest originally ran up to the edge of

the escarpment, and does so still in one small patch, left as a very necessary

wind screen. The rest shows secondary scrub- and fern-covered areas,

according to the depth of soil. On the extreme edge most of the shrubs and

trees widely spread in Fiji seemed to occur, viz., Alphitonia exceha, Guioa

rhoifolia, Weinmannia ajinis, Coprosma Imthurniana, the foetid Geniostoma

rupestre, the profuse flowering Deraspermam fridicosum, Spinranthemum

vitiensis, Wikstrwmia vivid][flora, Acalypha insulana and A. repanda, Melastoma

deniicidatiini) with Psychotria Gibbsice, Croton Verreauxii^ and Alstonia plumosa.

Where the shrubby growth eased off on thinner soil and a more exposed

surface, Secevola floribunda and Metrosideros villosa, clipped hard and distorted

in a northerly direction, proved the force of the wind. Here Dianella intermedia

and clumps of I), nemorosa would push up through the thick growth of

Lomaria capensis, Pteris aquilina var. esculenta, Balaniium stramineum,

and Gleichenia linearis, with the ubiquitous pink heads of Spathoglottis

pacifica on peduncles from 2 dm. to over a metre in height, the leaves varying

accordingly* In the steepest nnd most exposed places, a thick reed-growth

reached down to the valley 2000 feet below. Further along, on the more

sheltered shoulder, down which the road winds in zigzags to the village of

Waikubakuba at the base, there is some cultivation of yams and kumara

(sweet potato) where the reeds have been cleared. Homalanthus nutans,

Mussaenda frondosa, and Piper Gibbsice were here at home, and the South

American Oestrum nocturnum abounded.

In the woods fringing the streams, J3<vlimena platyphylla, Amaroria

soulameoides, Croton Verreauxn, and Cyrtandra inrolucrata were found.

Further down, in some sheltered spots still forest-clad, fine trees of Leea

sambueina and Guioa rhoifolia were in flower. All these slopes are annually

fired by the natives, for the purpose of collecting the wild yams. Coconut,

papaw and banana are cultivated down these slopes—none of which can be

orown at Nadarivatu, on account of the exposure to wind.

Around Waikubakuba, nestling at the bottom, there is a certain amount of

cultivation, which one passes through going over the plain to the base

of Koro Leva, a mountain 3000 feet high, bare and barren, which forms
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I

part of a ridge stretching to the sea. This part of the plain is intersected by
the streams collected on the ridge. Groves of Kavika {Eugenia moluccensis),
Leba (E. neurocal>/.e\ and Ivi (Inocarpm edulis) occur on the banks, of
course originally planted and now sheltering the banana plantations between
the ramifications of the streams. The soil here seems chiefly soapstone,

cultivation zone Eugeniawhich bakes and cracks in the sun. Beyond this

B
stems, were flowering in the woods fringing the streams and characteristic
of this Leeward country.

On the lower slopes of the mountain, Rynchospora aurea abounded in
marshy areas, and in some open places Yaka (Pachyrrhizus trilobus) and Lageno-
spora Picleringii

; otherwise the reeds, sometimes over G ft. high, luxuriated
up to the top. The native tracks run like tunnels through this growth, quite
invisible to the ordinary eye and impassable in European clothes. The
summit, 3000 feet in height, was the usual knife-edge type, broadening out
in the highest part, where, the reeds (associated with Balantium stramineum
and Gleichenia linearis) not being very high, a magnificent view was obtained
over the open country and the forest-clad ranges behind. Fine wild lemon-
trees fruiting abundantly were growing towards the edge, which was fringed
by the trees of the soak areas on the mountain-side. In these tree-clad

soaks the ground was quite parched underneath, and there was little under-
growth beyond some ferns. The breadth of the stone-swept tract testified to
the source of the stream and showed how the water must pour down from the
summit in the rainy season. These trees could not possibly hold sufficient

water to feed the innumerable streams which rise on the steep slopes of this

Koro Levu ridge, and one must suppose that the luxuriant reed-growth,
covering the ground thickly where trees cannot grow, not only binds the soil

together, but acts as a reservoir for holding water.

Near Tavua, the nearest coast-town, there is a great deal of sugar-cane
cultivation on the alluvial flats of the Tavua river, which are apparently of
old mangrove formation. About two miles off the road are some hot springs,
to reach which you have to pass over an undulating ridge and furrow country,
the furrows generally forming small savannas of the grotesque Pandanus
odoratissimus. My pony fed greedily on the leaves of this plant, which, cut
up and mixed with the refuse of molasses, is the staple food of the mules
belonging to the Sugar Company. The hot springs formed tiny streams,
covered by a thick yellow scum of algse, probably bleached by the action of

the water, and fringed so thickly with overhanging grasses and sedges, that
I did not believe the guide, when he put his foot in and suddenly withdrew
it to show the water was hot. The temperature, however, proved to be 59° C.
The Algse collected were JVavicula viridis, Gomphonema intricatum, Mtzschia
Palea, Phormidium tenue, P. laminosum, and P. luridum, all species previously
known in similar situations.

LINN. JOURN.—ROTANY, VOL. XXXIX.
<-l
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At Tavua large patches of Acrostichum aureum with Mangroves preceded

Mano
nearly to the reef,

This
necessitating a long row out by boat to pick up the coasting steamer.

formation seemed to be increasing its area.

These notes being limited to one collection, and that including only the

species in flower at a certain season in one particular locality, are necessarily

very scanty, forming the barest outline of prevailing conditions.

In a country whose flora is only known from sporadic collections, it is difficult

to estimate tlie correct terms. Trees, for example, like the Vuga and Vure,

may flower when only one foot high, and as the clearings are the best collecting-

grounds, it is difficult to decide what remains a shrub or grows into a tree.

In some cases help is derived from other collections, but in others, with plants

like Acronychia petiolaris, Hedycarya dorstenioides , Cyrtandra glabrata and

C. involucrata, Casearia Richii, Psychotria platycocca, and Claoa-ylon echino-

spermum, which were always found as shrubs in clearings fringing the deeper

parts of the high forests, it would be impossible to say whether they were

part of the forest flora or belonged to a different association. As I have

indicated before, it would require a long series of observations and a good

local knowledge of floral conditions to decide which species will be eventually

crowded out and which persist as forest-trees.
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13. Woolnough, W. G.—The Continental Origin of Fiji Proc. Linn. Soc. N.S. Wales
xviii. (1903) pp. 457 496, tt. 22-34.

14. Guppy, H. B.—Observations of a Naturalist in the Pacific. London, 1906.

(References to papers not relating to Fiji are given in the text.)

EXPLANATION OF THE PLATES.

Plate 11.

Fig. 1. Alpinia Boia and Alsophila sp. Lower peak of Mt. Victoria in the distance.

2. Looking S.E. from the lower spurs of Mt. Victoria. Alpinia Boia in the foreground.
Freycinetia vitiensis on a tree to the left.

Plate 12.

Fig. 3. Metrosideros villosa as forest-tree.

W. Met
left. Gahnia vitiensis and Pteris aquilina in the foreground. Sccevolafloribunda
behind. Mt. Victoria, farthest peak in the distance.

Plate 13.

Discocalyx fitsca (figs. 5-10)

Fig. 5. Flowering branch, nat. size.

6. Open flower.

7. Portion of corolla, showing sessile stamens.

8. Ovary, style, and stigma, with calyx.

9. Longitudinal section through ovary.

10. Placenta with ovules.

ffl&ocarpus Kambi (figs. 11-13).

Fig. 11, Flower and leaf, nat. size.

12. Anther.

13. Transverse section of ovary.

Polyscias corticata (figs. 14-17).

Fig. 14. Peduncle with young fruit and bud bearing bracts at the base, nat. size.

15. Base of peduncle, showing bracts with buds in their axils.

16. Young flower.

17. Young fruit.

Plate 14,

Gahnia vitiensis (figs. 18-20),

Fig. 18. Branch of inflorescence, nat. size.

19. Spikelet with subtending bract, the two lower glumes separated exposing the
flower.

20. Spikelet after removal of lower pair of glumes, showing the smaller upper pair and
the flower.

Medinilla longicymosa (figs. 21-23).

Fig. 21. Flowering branch, nat. size.

22. Longitudinal section of flower-bud,

23. Stamen.

Q2

1
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Plate 15.

Glochidion anfractuosum (fi

Fig. 24. Flowering branch, nat. size.

Figs. 26-26, c? flower, stain inal column.

Figs. 27-28. 2 flower and longitudinal section of same.

Fig. 29. Transverse section of ovary.

Plate 16.

Elatostema frntieosum (figs. 30-40).

Fig. 30. Flowering branch, nat. size.

Figs. 31-32. (S receptacle, dorsal view ; surface view.

Figs. 33-35. <3 flower, with bracts.

Fig. 36. 2 receptacle, dorsal surface.

Fig. 37. 2 flower, with bracts.

Figs. 38-39. Perianth of $ flower with reflexed segments and the same flattened out

Fig. 40. Fruit.

Text-figures

ijMSit^

a

a

Fig. 1, Laschia erenulata (p. 198).

a, a. Upper and lower surfaces, nat. size

b. Basidia and spores, X 500.

Fig. 2. Laschia Candida (p. 198)

a. The plant, nat. size.

b. Basidia and spores, X 550.

c. Cjstidia, x 550.



'

DR. H. CHRIST ON NEW SPECIES OF FERNS. 213

Some new Species o£ Malesian and Philippine Ferns. By Dr. Hermann

Christ, Basel. (Communicated, with an Introductory Note, by C. G.

Matthew, Fleet-Surgeon R.N,, F.L.S.)

[Read 17th June, 1909.]

[These Ferns are from collections made by me d

whilst serving on

uring the years 1906-8,

H.M.S. ' Monmouth.' Certain of the novelties were this

year submitted to Dr. Christ, of ]

described them as under.—C. Gr. M.]

who kindly examined them, and

Alsophila Matthewii, Christ, sp. n.

Voisin d'A. lepidoclada, Christ, in Schuman & Lauterbach Nachtriige z. Fl.

Deutsch. Schutzgeb. i. d. Sudsee, 37 (1905), et <TA. truncata, Brackenr.

Valde insignis stipite squamis griseis scariosis lucidis erecto-adpressis tecto,

rachi costis costulisque squamis subulatis griseis pubeque densa rufa tomen-

tosis, costulis subtus squamis rotundis umbilicatis bullatis sparsis, nervis

lateralibus paucis (G utrinque) inferioribus late furcatis, segmentis obtusis,

infimis liberis herbaceis nigricantibus,

Inermis. Arborescens. Trunco tenui 65 cm. alto. Stipite 20 cm. longo

basi digiti minoris, supra penna) cygni crassitie, sulcato^ squamis griseis

knceolatis acuminatis scariosis rigidis adpressis sed apice patulis carinatis

integris imbricatis tecta. Fronde late ovata 45 cm. longa 30 cm. lata

acuminata basi modice angustata tripinnatifida. Pinnis ultimis deflexis,

cseteris patentibus. Pinnis bipinnatifidis, utrinque 8 infra apicem bipinnatum,

approximatis late ovatis, mediis 18 cm. longis 9 cm. latis acuminatis fere

sessilibus, pinnulis approximatis sessilibus basi ob pinnulos III ord. reductos

aliquantum angustatis late lanceolatis 4 cm. longis 13 mm. latis acutius-

culis, circa 12 infra apicem pinnatifidum, ad costam incisis, pinnulis III ord.

sinu angusto ovato separatis, infimis minoribus remotis liberis basi ovatis,

ceteris basi adnatis ligulatis obtusis, circa 12 utrinque, integris aut obscure

crenulatis, nervis lateralibus obliquis remotis inconspicuis circa 6 utrinque,

inferioribus late furcatis. Rachi costisque fulvis pube tenuissima subferruginea

nee non squamis scariosis fuscis subulatis tectis, costulis supra strigoso-

pubescentibus, subtus squamis rotundis umbilicatis bullatis vestitis. Textura

herbacea tenera, colore atroviridi opaco.

Sori desunt. Inter species Philippinenses maxime pulchella !

Ilab. Mt. Maquiling, Luzon, 3500 ft. in open forest. Slender trunk, 2 ft.

high, unarmed, immature fronds prettily crimped; one small patch; none of

the plants fertile. March 7, 1907; 1. C. Gr. Matthew, 43.
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Trichomanes subtrifidum, Matthew
fy Christ, sp. n.

Voisin de T. pyxidiferum, L., mais nain et avec I'orifice de l'urceole moins
etale et la fronde fortement dilutee a la base et, pour ainsi dire, tripartite.

Rhizomate capillaceo repente ramoso breviter tomentoso nigro. Foliis sparsis
sed subcsBspitosis. Stipite capillaceo nigro nndo uti tota plantula, 1-5 cm.
longo. Fronde 2 cm. longa et basi sequilata deltoideo-elongata, bipinnati-
fida ad alam latam incisa, pinnis circa 6, superioribus brevibus apice bi- aut
trifidis, sed basalibus oppositis valde auctis U mm. longis basi 5 mm. latis pro-
funde incisis, lobis circa 5 utrinque, partim iterum incisis. Segiuentis ultimis
obtusis rarius acutis 2 mm. longis 1 mm. latis. Nervis tenuibus usque ad apicem
loborum protensis. Soris in axillis anterioribus pinnarum positis, circa 3
utrinque, basi immersis campanulatis 1\5 mm. longis 1 mm. latis, ore libero
modice dilatato, receptaculo non exserto. Textura tenui, colore dilute viridi.

Hob. Mt. Maquiling, Luzon, 3000 ft., rare; March 1, 1907; 1. C. G.
Matthew.

Hymenophyllum Penangianum, Matthew ty Christ, sp. n.

A^ cause de son receptacle sortant de 1 orifice de I'urceole, cette espece
parait de prime bord appartenir au genre Trichomanes. Mais Pensemble de la

plante, son tissu fort mince, olivatre, et l'indusie non campanula, mais ovale,
la rougent plus naturellement parmi les Hymenophyllum. Le port est celui
d'JI. lineare d'Amerique ou d'une espece voisine, mais la plante est lisse,

sauf quelques rares poils de la rachis.

Rhizomate filiformi repente ramoso breviter tomentoso. Foliis sparsis sed
csespitoso-approximatis. Stipite nigro filiformi sed rigidiusculo pubescente
2 cm. longo. Fronde oblongo-ovato basi attenuato usque ad 7 cm. longo
2 cm. lato. Rachi pilosa usque ad mediam laminam libera supra alata.
Fronde pinnata usque ad bi- imo tripinnatifida, pinnis erectopatentibus alternis,
(J ad 8 utrinque, inferioribns remotis, costa alata, usque ad 2 cm. longis

9 mm. latis, oblongis, pinnulis 3 utrinque, inferioribns bi- aut trifidis, lobis
ultimis obtusis 2 ad 3 mm. longis 0'75 ad 1 mm. latis obtusis integris, nervis
nigris conspicuis. Soris prsecipue in axillis pinnarum antice, rarius in apice
loborum superiorum positis, semiinsertis, ovatis, 1'5 mm. longis, valvis duabis
manifests semiovatis subintegris, receptaculo crasso exserto. Textura tenui
diaphana, colore olivaceo, soris obscurioribus.

Ilab. Penang, Government Hill, 2000 ft., Dec. 27, 1906; 1. C G
Matthew, 90.

Asplenium Perakense, Matthew § Christ, sp. n.

Voisin A*A. prcemorsum, Sw., tirant vers A. caudatum,
Differt stipite elongate 21 cm. longo raris squamis subulatis sparso, infra

ebeneo supra atroviridi, rachi interdum ebeneo interdum viridi, fronde magis
elongata 28 cm. longa 7 cm. lata infra hand angustata, pinnis numerosis circa*30
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utrinque, brevibus, 3\5 cm. longis more A. caudati confertis fere simpliciter

pinnatifidis, auricula magna profunde trifida rachim tangente antice auctis,

lobis 7 mm. longis 4 mm. latis cuneatis obtusis apice erosis, nervis sorisque

flabellatis, soris numerosis tenuissimis ad apicem protensis, indusio griseo

fere filiformi. Textura firme chartacea, colore lcete virente opaco.

A stereophjllum, Kze., et A. Bernieri, Cordem., different par des segments

bien plus etroits.

Jlab. Perak: Gunong Hijan, Taiping, on a tree; Feb. 6, 1908; I. C. Gr.

Matthew, 30.

Different du

Asi'lenium Saigonense, MattJiew § Christ, sp. n.

Voisin A'A. protensum, Schrad., port d' A . fuliginosum ,
Hook,

premier par les lobes moins allonges et lcs sores plus courts. A. fuliginosum

a les pinnae non lobes et un tissu coriace.

Miizomate crasso obliquo, squamis setiformibus rigidis atropurpureis

7 mm. longis coinato. Foliis paucis fasciculatis. Stipite 12 cm. longo

pennse corvinse crassitie sulcato cum raclii atrato pilis nigris patentibus

lad 3 mm. longis dense vestito. Fronde pinnata, 35 cm. et ultra longa 5 cm.

lata acuminata apicem versus pinnatifida basin versus angustata, pinnis 30 ad

40 utrinque, patentibus alternis confertis 3 cm. longis basi 9 mm. latis

oblongis obtusiusculis sessilibus basi postice cuneatis antice rectangulis

subauctis lateribus subparallelis lobatis, lobis obliquis baud ad mediam

laminam tangentibus, circa 7 utrinque, loborum apice iterum inciso-dentato,

nervis valde obliquis in lobis pinnatis, soris brunneis, circa 7 utrinque, linearibus

vix 3 mm. longis, nee ad costam nee ad marginem protensis, indusio per-

sistente angusto griseo integro. Textura rigide papyracea, colore fusco-virente

opaco, faciebus glabris.

Hah. Saigon: Niu-cbua-chang, among rocks in forest; Jan. 26, 1907 ;

1. U. G. Matthew, 79.
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The Acaulescent Species of Malvastrum, A. Gray.

By Arthur W. Hill, M.A., F.L.S.

[Read 17th June, 1909.]

The small group o£ acaulescent Malvaceae from the Andes, which form the
subject of this paper, were referred by Gray to the genus Malvastrum, but
were considered by Weddell to belong to Malva *. He retained the name
Mt Ivastrum for those plants in which the peduncles were adnate to the

petioles and whose flowers were destitute of an involucre ; these are now
included in the genus Nototriche f. WeddelPs acaulescent species of Malva
were described as having flowers with or without an involucre and with the
peduncles axillary or radical. The species with those characters, foilowing
Gray and Baker fib, are retained in Malvastrum. Weddell also broke up his

andine Malvas into two sections, on the character of the presence or absence
of the involucre

; but it will be shown that the two species M. nubu/ena and
M. oriastrum of his second section " Flores involucello destituti " apparently
possess an involucre which may be caducous or sometimes aborted.

The acaulescent species of Malvastrum form a small and possibly not very
natural group, since they probably represent the high alpine forms of this

larxro

form
fe~ genus and may perhaps be more closely related to some caulescent

s living or extinct—than they are to each other. In their general
facies they resemble the species of Nototriche and exhibit a similar adaptation
to conditions. The plants have usually thick tap-roots in continuation of the
woody underground caudices. In M. llauthalii the caudex was found to bo
1-5 cm. in diameter with a length of 18 cm. preserved. The caudices
appear to be uubranched in almost every case, so that the plants possess only
a single leaf-rosette. The leaves, borne on fairly long petioles, are spread out
on the ground. They are usually more or less orbicular or ovate in outline,

either entire, M. alismatifolium, or with a crenate margin, M. betonica[folium,
Ac, or more or less deeply 5-7-lobed. They may be cordate, truncate, or
cuneate at the base. The veins are usually palmate, but in some cases they
are pinnately arranged. As a rule, the leaves are glabrous above, and if hairy
below, the hairs are often confined to the veins. If the upper surface is hairy
the lower is much more so. The tomentum, except in one or two species, is

unlike that obtaining in Nototriche; the stellate hairs have usually only 2 or 3
rays or may be reduced to single bristles, and the plant thus appears to be

* Weddell, Chi. And. ii. p. 273.

t Hill, A. W., in Engl. Bot. Jahrb. xxxvii. (1906) p. 57G.
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furnished with coarse strigose hairs. In AL Richii and AL Weberbaner),

however, the tomentum is composed of many-rayed stellate hairs,

leaf-teeth are furnished with two or three cilia in several species.

The

The

flowers often form a dense cluster in the centre of the leaf-rosette : they may

be borne singly on the peduncles in the majority of cases, but in a few species

the peduncles are 2-flowered (AL. acaule
9
AL ALeridce, and AL allsmatifolium),

and in AL Purdiaei the flowers are borne o-(5 together in a small terminal

cluster or capitulum. The involucral bracts may be either caducous or

persistent, and they vary in shape from broadly ovate to filiform. In M. nubi-

gena and AL oriastrum, Weddell thought them to be absent, but they have

been noticed in the former species and are probably occasionally present in

the latter also. The calyx is usually hairy on the inside of the segments and

in every species appears to be furnished with 5 large, more or less triangular,

glandular nectaries at the base, as in the genus Nototriclie. The corolla i^

like that in Nototriclie ; the corolla-tube, however, is only from 1-2 mm. in

length and the petal bases and the base of the column are covered with

stellate hairs. The stamens are usually numerous and arranged in a globose

or cylindrical head ; in AL nubigena the filaments all spring from the tube

at the same spot and the anthers are arranged in a corymbose fashion. The

carpels are of three types : two species possess beaked carpels like those

found in Nototriclie, but in all the others the carpels are reniform and rounded

at the apex. This larger group, however, can be broken up into two sub-

groups, in one of which the carpels are wrinkled on the back, while in the

other they are smooth and covered with stellate hairs.

The Acaulescent Malvastra, though showing a somewhat similar geo-

graphical distribution to Nototriclie, and similar biological features, appear

to prefer very different situations. Instead of growing in volcanic ash or on

bare hillsides, as is usually the case with Nototriclie, these Alalvastra are to

be found on the argillaceous soils of the valleys or growing in conjunction

with other plants.

The range of this acaulescent section extends from the Sierra of Santa

Martha in Venezuela as far as the south of Bolivia and Northern Argentina.

No acaulescent species have been recorded from Chile, though AL humile

from the Cordillera of Santiago has assumed a somewhat similar habit ofn

growth.

The comparison of the geographical range of this section with that of

Nototriclie is of some interest, since the Alalvastra extend to the extreme

north of South America, but do not attain to the southern limits reached by

Nototriclie.

The section Acaules contains at present 18 species, a key to which and

descriptions, with notes, now follow.
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MALVASTRUM, A. Gray.

Sectio Acaules, A. W. Bill.

Claris specierum.

Carpella rostrata.

Rostra 1*5 mm. longa, sparse hirsuta; calyx extra plus

minusve glaber ; corolla ])urpurea 1. M. purpureum.

Rostra circa 1 mm, longa, dense stellato-tomentosa ; calyx

extra strigoso-hirsutus ; corolla lutea . . • . 2. M. Weberbaueri.

Carpella dorso verruculosa.

Carpella apice hirsuta; folia ovata vel obovata, cordata,

marginibus integris vel crenatis.

Folia levia, marginibus integris vel apice pan]lo crenatis.

Folia ovata vel orbicularia obtusa: calycis sesrmenta

acuta 3. 3f. parnassicrfohum

4. M. ah'smatifolium.Folia obovata acuta ;
calycis segmenta acuminata .

Folia paullo rugosa, marginibus crenatis 5, M* betoniccefolium.

Carpella omnino glabra; folia orbicularia, crenata vel ad

medium 5-lobata.

Folia orbicularia, crenata.

Folia late crenata; flores conspicui, purpurei 6. 31
'.'Fiebrigiu

Folia anguste crenato-dentata; flores parvi, albi 7. 31, rhizanthunu

Folia plus minusve ad medium 5-lobata.

Folia glabra, lobis profunda crenatis 8. 31. nubigena.

Folia dense hirsuta, lobis dentatis 9. 31. Ilauthalii.

Carpella levia, dorso hirsuta.

Flores in capitula 2-5-flora aggregata, bracteis glabris,

pedicellis brevissimis.

Folia fere ad medium 5-lobata, basi cordata; capitula

4-5-flora 10. 31. Purdiaei.

Folia late ovata vel sub-orbicularia, basi plus minusve

cuneata ; capitula 2-flora 11. 3/. Meridce.

Flores singuli vel pedunculi 2-flori, pedicellis longis, bracteis

margine ciliatis vel glabris.

Pedunculi petiolis longiores; bractese ovate 12. 31. StuebeliL

Pedunculi petiolis breviores; bracteao subulate vel fili-

forrnes.

Folia orbicularia, basi cordata marginibus crenatis

;

flores parvi.

Calyx extra glaber, segmentorum marginibus hirsutis. 13. M. crenatum.

Calyx extra dense stellato-hirsutus 14. 3ft liichii.

Folia ovata vel sub-orbicularia, basi rotundata vel

cordata, marginibus crenato-serratis ; flores cou-

spicui 15. M. Bakerianum.

Folia ovata, basi cuneata, marginibus late serratis

;

flores conspicui 16. M. oriastrum.

Folia late triangularia vel suborbicularia plus minusve

5-lobata.

Folia plus minusve glabra, marginibus minute serratis;

pedunculi vulgo 2-flori 17. M. acaule.
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Folia dense lrirsuta, marginibtis crenatis
;
pedunculi

uniflori .* 34. M. llichii.

Folia ultra medium o-lobata.

Folia basi plus minusve cordata ; bracteie subulatre,

strigoso-hirsutae 18. M. Englerianum.

Folia basi cuneatae ; bracteas lineares, glabrae, snepius

caducse 16. M. oriastrum.

1. Malyastrum purpureum, A. W. Bill.—Fraticulus depressus ; caudex

subterraneus, lignosus, firmus. Folia rosulata, solo adpressa ;
petiolus 2-3 cm.

longus, parce pilosus ; stipula; membranacere, ovato-lanceolata?, acutse ; lamina

ambitu ovata vol pentagona, basi cordata, 1-3-2 cm. longa, 1-2 cm. lata,

glabra vel sparsissime pilosa, profunde 3-5-lobata, lobis irregulariter incisis

lobulis ovato vel obovato-oblongis obtusis congestis. Flores singuli, pedun-

culis 1-2 cm. longis subglabris vel dense pilosis ; involucrum caducum,

propliyllis 2-3, 5-7 mm. longis lanceolatis snbacutis glabris vel margine

pilosis. Calyx 1-1*1 cm. longus, sub medio 5-lobus, segmentis 6-7 mm.

longis triangulari-ovatis acutis, extra glaber vel rarius parce pilosus, segmentis

intrastellato-ciliatis. Corolla purpurea, plus minusve 1*8 cm. longa ;
petala

obovato-oblonga, rotundata vel retusa, 7 mm. lata, basi in tubum circa

2 mm. lonji'um coalita uti staminum tubus basi stellato-tomentosum. Stamina

in caput plus minusve elongatum instructa. Carpella circa 10, birostrata,

rostris 1*5 mm. longis, dorso stellato-ciliata.

Malva Purdiaei, Planch., in Triana et Planch., Prod. Flor. Nov. Granat.

p. 154 ; \Vedd. in Chi. And. ii. p. 275 ; non Malvastrum Purdiaei, A. Gray,

ex Triana et Planch. 1. c. et ex Wedd. 1. c. p. 275.

Malvastrum Purdiaei (A. Gray), Baker fil. in Journ. Bot. xxix. (1891)

p. 171, partim (?).

Venezuela: New Granada, W.Purdie; summit of the Paramo La Colorado

(very rare), Purdie, Sept. 1845 (Herb. Kew.) !

This plant, collected by Purdie at the summit of the Paramo La Colorado,

New Granada, in Sept. 1845 and again in 184G, is said to be " very rare " and

"a showy little plant." It was described by Planchon under the name

Malva Purdiaei, in 1862, and was considered to be synonymous with the

Malvastrum Purdiaei, A. Gray, described in the Botany of the U.S. Expl.

Exp. in 1854, though the discrepancy between the one-flowered inflorescences

of the Purdie plant of Planchon and the capitulate inflorescences of the plant

described by Gray is pointed out. Weddell doubtfully accepts the same

position. Planchon suggests that Gray may have had some examples of

Malva acaidis j3. granatensis, Planch, et Lind., before him when he made

his species M. Purdiaei, and Weddell appears to incline to the same view.

On examining the material at Kew it has been found that there are two

distinct plants collected by Purdie—one the original Malvastrum Purdiaei,

A. Gray, which had been placed with a specimen of Linden's labelled
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Malva acaulis ft. (jranatensis, and the other the Malva Purdiaei, Planch., which

is now renamed ]\ Iairantrum jmrjnireum, A. W. Hill. The specimen collected

by Linden in New Granada, no. 1425 in H^rb. Kew., does not belong to

Malvastrum Purdiaei, A. Gray, but has been referred to a new species,

M. Meridce, A. W. Hill.

M. purpureum is readily distinguished from M. Weherhaueri, which has

similar fruits, by the usually glabrous character of its lamina3 and calyces

and the deep purple colour of the flowers. The leaves are deeply lobed

and the lobes bear numerous blunt finger-like lobulre. The involucral bracts

fall off early in this species, as appears to happen in M\ oriastrnm. M. pur-

pureum shows no very marked affinity for any other species.

2. Malvastrum Weberbaueei, E. Ulbrich in Engl. Bot. Jahrb. xlii.

(1908) p. 115.

Peru: Dep. Ancachs, Prov. Cajatambo, Ocros, 3500-3600 m., Weher-

bauer, 27G0 (Herb. Berol.) !

This species is very distinct in appearance owing to the velvety or dusty

felt of minute stellate hairs which covers the leaves and gives the plants a

yellowish ashen-grey colour. In addition to the finer tomentum, coarse

strigose hairs are to be found on the petioles, and on the veins at the back

of the lamina, as well as on the peduncles and calyces. The leaf-margin is

slightly upturned. The flowers are described by Weberbauer as sulphur-

yellow in colour.

3, Malvastrum pahnasslkfolium, A. Gray in Bot. U.S. Expl. Exp.

p. 150 in adnot. ; descr. emend, et ampl.

—

Fruiiculus depressus ; caudex

subterraneus, fusiform is, tuberosus. Folia rosulata; petiolus 3-5 cm. longus,

pins minusve glaber vel parce setosus ; stipuloo membranacea*, glabra^

lanceolate, acuta?, circa 1 cm, longse ; lamina late ovata, basi cordata, 1'5-

1-8 cm. longa, 1'2-1'G cm. lata, glabra vel subtus nervis pilosis, marginibus

integris vel prope apicem paullo crenatis. Flares singuli, pedunculis 3-7 cm.

longis parce setosis ; involucrum persistens, prophyllis 1-2 linearibus, 5 mm.
longis, glabris. Calyx 9-11 mm. longus, sub medio 5-lobus, segmentis G-7 mm.
longis lanceolatis acutis, extra parce setosus, segmentis intra setoso-tomentosis.

Corolla violacea vel alba, 1*5-2 cm. longa
;
petala 1*3— 1"8 cm. longa, 7-8 mm.

lata, obovato-unguiculata, obtusa, basi in tubum circa 2 mm. longum coalita,

uti staminum tubus infra stellato-tomentosa. Stamina numerosa, in caput

elongatum instructa. Carpella 10-12, reniformia, dorso paullo verruculosa,

apice prsesertim stellato-tomentosa.

Sida parnassitefolla^ Hook. Ic. PI. iv. t. 385.

Malva paimassicefolia, Wedd. Chi. And. ii. p. 275.

Malvastrum pamas$icefoUum
7
Baker til. in Journ. Bot. xxix. (1891) p. 171,

partim.
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Ecuador : Andes of Quito, on the road from Guamote to Achupallas,

about 4000 m., Jameson (Herb. Kew.) ! (Ic. in Hook, Ic. PL iv, t. 385.)

Peru : Dep. Cajamarca, Coymolache Pass above Hualgayoc, 4000-4100 in.,

Weberbauer, 3993 (Herb. Berol.) !

The confusion which has arisen between this species from Ecuador and
Northern Peru and its supposed variety /3. lobulation, which is M. nubigena,

is explained in the note under M. nubigena. Baker fib, L c\ p. 171, cites

the localities for M. parnassuefolinm as Ecuador and Bolivia, apparently

e geography given in the ' Chloris Andina/ where (ii. p. 27G)foilowing th

the habitat of the species is not distinguished from that of the " variety.

This species is closely related to M, alismatifolhim and further notes are

given in connection with that species. These two species are distinguished

from all others by the usually entire leaves.

, c.) this plant wasAccording to the note in Hooker's ' Ieones
'

observed only in places where the turf produced a herbage of very stunted

growth.

4. Malvastrum alismatifolium, K. Sehum. et Hieroiu in Engl. Bot.

Jahrb. xxi. (1895) p. 318.

Peru : between Pacasmayo and Moyobamba, Punas near Centamal and
Cumullca, Stilbel, 39 (Herb. Berol.) 1

This species and M. pamassiczfolium^ A. Gray, which has been collected

in the Dep. of Cajamarca, N. Peru, by Weberbauer, and also in the mountains

of Ecuador by Jameson, are closely related, Weberbauer's specimens bein^

of a somewhat intermediate type* M. alismatifolhim is distinguished by i(s

elongated, obovate, acute leaves with entire margins and bv the acuminate

sepals. In both species the peduncles are often longer than the petioles, and

in M. alistnatifolium 2-flowered peduncles may be found. The fruits are

more or less reticulately wrinkled on the back and glabrous except for a

small apical tuft of hairs.

5. Malvastrum betonic^efolium, A. W. Hill.—Fruticulus depressus
;

caudex subterraneus. Folia rosulata, solo adpressa
;
petiolus 3-7 cm. longus,

plus minusve dense pilosns ; stipulse membranaceae, lanceolate, acutse,

basi corduta. P5-2*5 cm. longa.1-1*5 cm, longa3 ; lamina ambitu ovata,

1*5-2 cm. lata, margine crenata, subglabra, nervis subtus prsesertim parce

pilosis. Flores singuli, pedunculis 2-5 cm. longis supra prccsertim dense

strigoso-hirsutis ; involucrum persistans, prophyllis 2, linearibus acutis vel

ovato-lanceolatis acutis membranaceis glabris. Calyx 8 mm. longus, ad

medium 5-lobus, segmentis ovato-lanceolatis acutis extra basi et ad margines

parce pilosis intra tomentosis. Corolla purpurea
; petala 1*3 cm. longa,
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7 mmJata, obovata, apice rotundata, fimbriata. Stamina in caput elongatum,

1 cm. longum instructa. Carpella verruculosa, apice paullo tomentosa.

Malvastrum Pardiaei, A. Gray, (3. huantense, Baker fil. in Jonrn. Bot.

xxix. (1891) p. 171.

Peru : Andes of Huanta, 3950-4260 in., R. Pearce, Feb. 1867 (Herb.

Kew.) !

The ovate-cordate leaves have a very regularly crenate margin and do not

show any trace of lobes. The surface of the lamina is somewhat wrinkled.

The tomentum is composed of few-raved strigose hairs, which ore especially

well developed on the upper parts of the peduncles. M. Fiebrigii appears to

be the nearest ally of this species ; it does not appear to be nearly related

either to M. Purdiaei or to M. parnassicefolium as has been suggested.

6. Malvastrum Fiebrigii, E. Ullrich in Engl Bot. Jahrb. xlii. (1908)

p. 113.

Sida parnassicrfolia, Hook., var. ft. lobulata
y
Wedd*, Griseb. in PL Lorentz.

(1874) p. 42, n. 98.

Bolivia Australis : near Puna Patanca, 3800 m., K. Fiebrig, 2963

!

Argentina : near Sierra de Tucuman, La Cienega, P. G. Lorentz, 118

(Herb. Berol.) !

This plant was referred by Grisebach Lc. to Sida parnassicefolia, ft. lobulata,

Wedd., with the added diagnosis "foliis circumcirca duplicato- v. inciso-

crcnatis." It differs from M. nubigena in its more or less orbicular leaves,

cordate at the base, in the absence of well-marked lobes, and in the broad

blunt crenulations of the margin. M. Fiebrigii appears to be related to

M. betonicwfolium, and it is possible that the latter may eventually prove to

be a varietal form of M. Fiebrigii. In ]\f. betonicwfolium, however, the lcaf-

crenulations are much more numerous, the sepals more ovate, and the

involucral bracts are broader. The two species are also separated on the

character of the carpels.

7. Malvastrum rhizanthum, A. Gray in Bot. U.S. Expl. Exp. p. 148
;

descr. ampL

—

Fruticulus depressus, glaber ; caudex subterraneus, fusiform is,

lignosus, firmus. Folia rosulata, solo adpressa; petiolus 2-4 cm. lonous,

glaber; stipulse lanceolate acuta*, mtmbranaceae ; lamina orbicularis, basi

cordata, 1-5-2 cm. din metro, crenato-dentata vel duplicato-crenata, glabra

Flores singuli, congesti, pedunculis 5 mm.-l cm. longis ; involucrum
persistent, prophyllis 3, 3 mm. longis linearibus. Calyx 4-6 mm. longus ad
medium 5-lobus, segmentis ovatis subacutis, extra glaber, segmentis intus

parce tomentosis. Corolla alba vel violacea, (?) 6 min.-l cm. longa
; petala

cuneata, retusa, 2*5-4 mm. lata. Stamina numerosa, in caput globosum
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I

exiguum instructa. Carpella reniformia, glabra, muricata (Gray), matura

non visa, verrucosa {Matthews).

Afalva rhizantha, Wedd, Chi. And. ii. p. 276.

Malvastrum vhizanthum, Baker fil. in Journ. Bot. xxix. p. 171.

Peru : Andes above Banos, Pickering (Herb. Gray) ; Cerro Pasco,

Matthews, 911 (Herb. Kew.) ! Matthews, 894 (Herb. Mus. Brit.)

The plants are glabrous throughout except on the inside of the calyx.

Weddell, /. c. p. 276, suggests that the species is allied to his variety of

Malva parnassiafoHa= Malvastrum nubigena* The fruits in the two species

are certainly similar, but the orbicular leaves in M. rhizanthum have a

regular crenate margin and are not deeply lobed as in M. nubigena ; the

flowers also are small and somewhat inconspicuous.

8. Malvastrum nubigena, Baker fil. in Journ. Bot. xxix. (189J) p. 172
;

descr. emend, et ampl.

—

Fruticulus depressus ; caudex subterraueus, lignosus,

firmus. Folia rosulata, solo adpressa
;

petiolus 1-7 cm. longus, glaber
;

stipulae lanceolatse, acute, 9 mm-1'2 cm. longa? ; lamina ambitu ovata vel

oblonga, basi cuneata vel cordata, 1-3 cm. longa, 9 mm.—2*5 cm. lata,

supra glabra, subtus subglabra vel nervis prsesertim et foliis junioribus

strigoso-hirsuta, 5—7-lobata, lobis irregulariter plus minusve profunde crenatis

vel iobuliformis margine eiliatis. Flores singuli, pedunculis 1-9 cm. longis

glabris vel parce pilosis ; involucrum caducum, prophyllis 1-3, 3-6 mm.
filiformis glabris vel parce pilosis. Calyx 5-8 mm.

Carpella circa 10> reniformia

longis linearibus vel

longus, sub medio 5-lobus, segmentis 3-5 mm. longis triangulari-ovatis

acutis, extra glaber, segmentis intus parce pilosis. Corolla violacea, basi

purpurea, 1*4-2 cm. longa ; petala oblongo-obovata, G-8 mm. lata, truncata

vel rotundata, basi in tubum circa 1 mm. longum coalita. Stamina in caput

corymbosum instructa, filanientis longis.

dorso verruculosa, glabra.

Sida nubigena, Walp. Nov. Act. xix. SuppL i. p. 307.

Malca nubigena, Wedd. Chi. And. ii. p. 276.

Malva parnassiafolia, ft. lobulata, Wedd. Chi. And. ii. p. 275 ; Bull. Soe.

Bot. Fr. xii. (1865) p. 82.

Nototriche incisa, Turcz. in Bull. Soc. Imp. Nat. Moscou, xxxvi. (18(33)

p. 567 ; of. Hill, in Engl. Bot. Jahrb. xxxvii. (1906) pp. 57G-578,

Malvastrum parnassitvfolium
}
A. Gray, j3. lobulata, Wedd., Baker fil. j in

!

Journ. Bot. xxix. (1891) p. 171.

Peru : in planitie circa Tissaloma, 4570 m., Meym (Herb. Berol.l

!

Bolivia: Lagunillas de Potosi a Oruro, ITQvbigny, 1355 (Herb. Mus.

Paris.) ! Prov. Omasuyos, near Guarina and Penas, 4000 in., Mandon, 810 !

Hillsides near Acacache, 3960-4120 in., A. W. Hill, 79 (Herb. Kew.) !

Vila-acque plateau near La Paz, 4000 m., R. Hauthal, 328 (Herb. Berol.) !
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Huayna-Potosi, Franz-Joseph Glacier, 4900-5200 m., F. Germann, 15 (Herb.

Mus. Hamburg,) !

Under the name Malva parnassiwfolia, Weddell includes the variety

/3. lobulata,
u crenis foliorum majoribus, lobuliformis/' one o£ the types

of which is D'Orbigny's plant from Potosi, Bolivia, which bears the

number 1355 and is also the type of Nototriclie incisa, Turcz. This plant

proves to be identical with the type of Walpers's Sida nubigena, collected by

Meyen near the southern end of Lake Titicaca. Weddell retained the

species Malva nubigena and placed it in a special section (Uhlor. And. ii.

p. 27t>) "Plores involucello destituti," with his Malva oriastrum. He,

however, suspects that an involucre may be present ; and this has been found

to be the case in many specimens, though the involucral bracts tend to be

either aborted or caducous. Malvastrum nubigena is thus properly placed in

the genus, and does not occupy the anomalous position to which it was

assigned by "Weddell. The range of M. nubigena is very far removed from

that of M. parnassuvfolium, and it appears that they are not closely related.

The carpels of M. nubigena are entirely glabrous and the leaves are deeply

lobed. This species shows fairly close affinity with M. Fiebrigii, Ulbrich,

from S. Bolivia and N. Argentina.

3f. nubigena is a somewhat variable species depending on the size and

habitat of the individuals. Those collected by Mandon growing in grass

have very elongated petioles and peduncles and the leaf-Iobuhe are finger-

like. The arrangement of the stamens in this species is peculiar* Ail the

free portions of the filaments spring from the staminal tube at the same place

and are of about the same length, giving the whole group of stamens the

appearance of a small brush.

p. 114.

E. Ullrich in Engl Bot. Jahrb. xlii. (1908)

Bolivia : near La Paz, Palca, Illimani, 4000 m., R. HauthaL 347

!

)
I

The leaves are deeply and irregularly lobed after the manner of M. nubigena,

the lobulce being obtuse or subacute ; the whole plant is hairy, the upper

surface of the leaves being furnished with scattered hairs, the lower surface

densely stellate tomentose. The calyx is covered by a dense felt of long

hairs springing from its base, and the involucral bracts are filiform. The
rhizome in this species has a thickness of 1'5 cm. in diameter and exceeds

18 cm. in length. In general appearance this species shows resemblance to

M. Englerianum (cf. Ulbrich, L e. p. 115), but differs particularly in the fruit

characters : in that species the leaves bear hairs only on the veins and margins

and the involucral bracts are broader and fringed with bristles.
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ExdL E. 15010. Malvastrum Purdiaei, A. Gray in Bot
in adnot. ; descr. emend, et ampl.

—

Fruticulus depressus ; caudex sub-
terraneus, lignosus, crassus, fusiformis. Folia rosulata, solo adpressa

;

petiolus 4-6 cm. longus, plus minusve dense stellato-hirsutus ; stipula? mem-
branacea?, ovato-oblonga?, acuta?, glabrae, 1*5-2 cm. longa? ; lamina ambitu
orbiculari-ovata vel pentagona, basi cordata, 3-3*5 cm. longa, 3"5-4'5 cm.
lata, glabra vel subglabra, infra nervis palmatis stellato-tomentosis, plus
minusve conspicue 3-5-lobata, lobis crenato-dentatis margine ciliatis. Flores

congesti, pedunculis 5-7 cm. longisin capitulum terminalem 3-6-florem

dense stellato-hirsutis
; involucrum persistans, prophyllis anguste lanceolatis

vel subulatis acutis 4-5 mm. longis membranaceis glabris. Calyx 7-8 mm.
longus, sub medio 5-lobus, segmentis 5 mm. longis ovato-lanceolatis acutis, extra
glaber vel parce hirsutus, segmentis intus et ad margines tomentosis. Corolla

violacea vel purpurea, circa 1*2 cm. longa
;
petala obovata, truncate, apice

inaequaliter dentate, circa 1 cm. late, basi in tubum 1 mm. longum coalite,

uti staminum tubus basi stellato-tomentosa. Stamina numerosa, in caput
globosum instructa. Carpella circa 12, rotundata, dorso breviter stellato-

tomentosa.

Colombia : Batis (Paramo), W.
J

(H
(H Andes

!

Malvastrum Purdiaei, A. Gray in Bot. U.S. Expl. Exp. p. 150, in adnot.
;

non Planch, in Triana et Planch., Prod. Fl. Nov. Granat. p. 154, Malm
Purdiaei; non Wedd., Chi. And. ii. p. 275, Malva Purdiaei
Malva acaulis, Cav., var. /3. granatensis, PI. et Lind., in Triana et Planch.,

Prod. Fl. Nov. Granat. p. 154, partim.

Malvastrum Purdiaei, A. Gray, non Wedd. ; Baker fil. in Journ. Bot. xxix.

(1801) p. 171.

Malvastrum acaule, A. Gray ; Baker fil. in Journ. Bot. xxix. (1895) p. 171,
partim.

Malvastrum Purdiaei, A. Gray, described in Bot. U.S. Expl. E
in adnot., is a distinct plant from the Malva Purdiaei, Planch., described
in Triana et Planchon, Prod. Fl. Nov. Granat. p. 154, although they are
there regarded as synonymous Accordin <r to Gray the peduncles are
terminated by a capitate cluster of three flowers, " pedunculis apice
capitato-trifloris." The calyx is hairy externally and the carpels

muticous and tomentose. Malva Purdiaei, Planch., described from the

are

arium, on the other hand, has the pedunclesspecimens in Hooker's herb

uniformly one-flowered, the calyx is glabrous except in rare cases, and the
carpels are beaked. This latter plant must therefore be described as a
new species, and the name Malvastrum purpureum, A. W. Hill, has been
assigned to it (v. p. 219).

Further confusion has been introduced into the synonymy of this species

owing to the fact that Triana and Planchon have described it as Malva acaulis.

LINN. JOURN. BOTANY, VOL. XXXIX. B
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Cav., ft. granatensis, PI. et Lind., and have been followed by Weddell, who

adds other specimens under this varietal name. Baker fib falls into the same

error as Triana & Flanchon and Weddell in uniting Malvastrum Purdiaei,

A. Gray, and Malva Purdiaei, Wedd. He appears to have been misled by

the somewhat ambiguous arrangement of the ' Chloris Andina ' with respect

to the geography of species and varieties, and includes specimens assigned

to Malva acaulis, ft. granatensis—which may belong to Malvastrum Purdiaei,

A. Gray—under Malva*

(

For M. acaule occurs only

Granada

are wrongly cited as localities for this species by Baker.

M.

as suggested by Gray in his note on the species.

11. Malvastrem MeridjE, A. W. JML—Fruticulm depresses ; caudex

subterraneus. Folia rosulata,. solo adpressa
;

petiolus 2-6 cm. longus,

subglaber vel parce pilosus ; stipulse membranacese, glabrae ; lamina ambitu

late obovato-orbicularis, basi cuneata, 1*3-3 cm. longa, 1*5-3*5 cm. lata,

supra et sub tus glabra vel subglabra, aliquando paullo 3-5-lobata, margine

crenato-dentata. Flares pedunculis 2-floris strigoso-stellato-tomentosis;

involucrum persistans, prophyllis 3-4 ovato-lanceolatis 6-9 mm. longis

3 mm. latis integris deiitatis vel aliquando lobatis glabris. Calyx 7*5-9 mm.

longus, sub medio 5-lobus, segmentis 5-6 mm. longis triangulari-ovatis sub-

acutis, extra glaber, segmentis intus et ad margines tomentosis. Corolla

alba, 1-1*2 cm. longa ;
petala obovata, unguiculata, 4-6 mm. lata, basi in

tubum circa 1 mm. longum coalita, uti staminum tubus basi dense stcllato-

tomentosa. Stamina pauca, in caput globosum instructa. Carpella reniformia,

(Moritz)

Malva acaulis, Cav., ft. granatensis, W
(Linden)

Malvastrum acaule, ft. granatensis, Baker fib in Journ. Bot. xxix. (1891)

p. 171.

Venezuela : Prov. Merida, Paramo de Mucuchies, 3900 m., Linden,

(Herb. Kew. et Mus- Brit.) (?), Moritz (H

Mus. Brit.) !

Linden's plant no. 1425, which has been considered to be the variety

ft.
granatensis of Malva acaulis, Cav., by Weddell and Baker fil., is not the

var. ft.
granatensis, PI. et Lind. (see M. Purdiaei, A. Gray, p. 225). Owing to

the confusion which has arisen around this varietal name, it is best to let it

fall into disuse and to describe the specimens under a new specific name.

M. Meridce shows some resemblance to M. Purdiaei, A. Gray ; it differs,

however, in the scarcely lobed and almost glabrous leaves, cuneate at the

base, in the two-flowered peduncles and white flowers.
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)

L'RUM Stuebelii, Ilieron. vx Enyl. Bot. Jahrb. xxi. (1895) p. 318
Cajamarca, Monte Altura tie Santa Ursula, Stiibel, 38 (Herb

M. alismatif

ovate leaves, but it is quite distinct from this and other species. The large
flowers are borne on elongated peduncles and the involucral bracts are ovate-
lanceolate. The laminae have crenate margins and are covered with hairs on
the lower, but are glabrous on the upper surface. The calyx is covered with
a dense felt of strigose hairs. Hieronymus (I. c. p. 318), in comparing this

plant with M. parnas$wfolium
y speaks of the leaves as "supra hirsutis";

they are, however, almost if not quite glabrous above. The affinity suggested
between this species and the forms allied to M. parnassia'folium is probably
not very close, as the fruits are conspicuously different.

13. Malvastkum crenatum, A. W. HilL—Fruticulus depressus ; caudex
subterraneus, lignosus, firmus. Folia rosulata, solo adpressa

;
petiolus

3-5 cm. longus, dense strigoso-tomentosus
; stipulse lanceolate, acuta?,

3-4 mm. longa?, glabra ; lamina ambitu orbicularis, basi cordata, circa 1*5 cm.
longa, 2 cm. lata, supra—praesertim in novellis—plus minusve dense strigoso-

ciliata, subtus praesertim in nervis stellato-tomentosa, 5-7-Iobata, lobulis

crenatis vel subacutis. Flores sinmili. nuiuflmsi. iwdnnculis 1-2 cm. longis
( lense ciliatis

; involucrum persistens, prophyllis 3 subulatis 4 mm. longis

membranaceis glabris vel parce ciliatis. Calyx 5-7 mm. longus, ad medium
5-lobus, glaber, segmentis triangulari-acutis marginibus lonsre ciliatis intra*> -' *""»
glabris. Corolla alba, 8 mm-1'2 cm. longa

; petala 1 cm. longa, 6 mm.
lata, obovata, irregulariter emarginata, basi in tubum hirsutum circa 2 mm.
longum coalita. Stamina numerosa, in caput obconicum instructa. Carpella
inatura non visa, rotundata, dorso dense hirsuta.

non A. Gray.
(1891)

1 1

r

ebe

SCO (Herb. Berol.) ! without precise locality, Maclean (Herb. Kew.) !

This species resembles M. rliizanthnn in the leaf form and in the size of the
flowers, but differs especially in the wrinkled and strigosely hairy leaves and
in the calyces with their ciliate margins. The Kew specimen of

has been included by Baker til. I c. under M. Richii.

M. crenatum

Malta Richii, Wedd. Chi. And. ii. p. 27G.

E.

partim.
(1891)

Peru : near Obrajillo or Banos, Pickering (Herb. Gray.) ; Cerro Pasco
M

R 2
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There seems little doubt that the plant in the Kew Herbarium collected by

Matthews is the same as that described by Gray. It is distinguished from all

the other species in this acaulescent section by the dense covering of stellate

hairs to the leaves and calyces. The Kew plant is singular in having no

carpels developed and the flowers have stamens only ; there is also no

description of the female organs given by Gray. This species thus appears

to be comparable in this respect to Nototriche Azorella and N. congesta *.

In general appearance M. Ricliii resembles M. erenatum and M. rhizanthum,

but is easilv distinguished by the character and distribution of the tomentum.

15. Malvastrum Bakerianum, A. W.HilL—Fruticulus depressus ; caudex

subterraneus, lignosus, firmus. Folia rosulata, solo adpressa ;
petiolus

1*5-5 cm. longus, supra pnesertim strigoso-hirsutus ; stipulse lineari-lanceolatse,

acutae, 1-1*5 cm. longa?
?
margine ciliatee ; lamina ambitu ovata, basi rotundata

vel subcordata, 2-3 cm. longa, 2-2*5 cm. lata, supra glabra vel parce hirsuta>

subtus ad nervos hirsuta, nervis plus minusve pinnatifidis, aliquando obscure

5-lobata, margine brevi-dentata vel bidentata, ciliata. Flores singuli,

pedunculis 1-3 cm, longis strigoso-hirsutis ; involucrum persistens, prophyllis

1-3 linearibus acutis 8-9 mm. longis margine ciliatis. Calyx 1 cm. longus,

ad medium 5-lobus, segmentis triangulari-ovatis acutis, extra glaber vel

parcissime pilosus, segmentis intus pubescentibus. Corolla alba, 2-2'3 cm,

longa
;
petalalate obovata, retusa, 1*2 cm. lata, basi in tubum 1*5 mm. longum

coalita, uti staminum tubus basi stellato-tomentosa. Stamina numerosa, in

caput cylindricum densum instructa. Carpella matura non visa, dorso hirsuta.

Peru : Dep. Puno, Tirapata, argillaceous fields, 3900 m., A. W, Hilly 74

(Herb. Kew.) ! Pucara, open meadows, 3700 m., Weherbauei\ 443 (Herb*

BeroL) ! Vilcanota, 5340 m., Pentland (Herb. Kew.) !

This species shows some resemblance to Malvastrum acaule, but differs

especially in the ovate leaves, with their rounded or subcordate bases in the

single flowers with calyces whose teeth are broader and longer in proportion

than those of M. acanle. The general appearance of M. acaule, with its

crowded flowers in the centre of the rosette of long petioled leaves and the

texture of the laminae, differs markedlv from M. Bakerianum. In M. acaule

the flowers are stated by Dombey to be yellow, becoming green on drying,

wThile in M. Bakerianum the flowers are white. This character is well seen

in the Kew specimens.

16. Malvasteum ohiastrum, Baler fil. in Journ, Bot. xxix. (1891) p. 172;

descr. emend, et ampl.

—

Fruticulus depressus ; caudex subterraneus, lignosus.

Folia rosulata, solo adpressa
;

petiolus 2*5-3*5 cm. longus, basi dilatatus,

glaber ; stipulse membranaceae, lanceolate, acutae, plus minusve 1 cm. longa?,

* Vide Hill, A. W. ? in Engl. Bot. Jahrb. xxxvii. (1906) p. 582; and Trans. Linn. Soc,

ser. % Bot. vii. (1909) p. 220.

°



ACAULESCENT SPECIES OF MALVASTRU3I. 229

margine parce ciliata? ; lamina ambitu plus minusve ovata, acuta, basi sub-

cuneata, 2*5-3 cm. longa, 1*5-2 cm. lata, glabra, nervis pinnatis, profunde

yel plus minusve leviter 5-7-pinnatilobata, lobis inaequaliter crenato-dentatis.

Flores singuli, pedunculis 1-2 cm. longis glabris j involucrum saepius

abortum vel caducum, prophyllis plus minusve 5 mm. longis subulatis mar-

gine ciliatis (Pearce, Herb. Kew.). Calyx 9-10 mm. longns, sub medio

5-lobus, glaber, segmentis 6 mm. longis anguste ovato-lanceolatis acutis

intus velutino-tomentosis. Corolla alba, 1*7 cm. longa
;
petala late obovata,

obtusa, 1*5 cm. longa, 1 cm. lata, basi in tubnm 2 mm. longum coalita.

Stamina numerosa, in caput cylindricum instructa. Carpella matura non

visa, apice birsuta.

Malva oriastrum, Wedd. Chi. And. ii. p, 277.

Bolivia : Prov. Ointi, bare spots on ' punas/ 3500 m., Weddell, 3962

(Herb. Mus. Paris.) ! Andes o£ Ayacucho, 13000-U000 ft. (May 18(57),

P. Pearce (Herb. Kevv. et Mus. Brit.) ! ? Without precise locality, Lobbl ?

(Herb. Kew.).

M. oriastrum and M. nubigena were placed apart by Weddell from

the other acanlescent species on account of the supposed absence of an

involucre. M. nubigena, however, has been found to have an involucre

which is often very early caducous. In "Wed dell's specimens of M. oriastrum

the involucre appears to have aborted or may never have developed, but in

specimens at Kevv collected by Pearce, which appear to belong to this species,

an involucre is present in some cases. M. oriastrum is so nearly related to

the other acanlescent species of the genus, that the abortion of the involucre

cannot be considered in any way to exclude this species.

17. Malvasthcm acaule, A Gray in Pot. U.S. Expl. Exp. p. 150 in

adnot. ; descr. emend, et ampl.

—

Fruticulus depressus ; caudex subterraneus,

napiforniis, crassus, edulis (Dombey). Folia rosulata, solo adpressa
;
petiolus

3-G cm. longus, plus minusve strigoso-hirsutus; stipube membranacese,

lanceolatae, acuta?, margine ciliatae ; lamina ambitu subrotundata vel late

ovata, basi truncata vel subcuneata, 2*5-3*2 cm. longa et lata, supra glabra,

subtus ad nervos plus minusve hirsuta, minute reticulata, nervis palmatis,

5-7-lobata, lobis insequaliter et acute denticulata, dentibus apice ciliatis.

Flores pedunculis 2—4-floris rarius unifloris numerosis, pedicellis 5-10 mm.
longis, pedunculis 2-4 cm. longis parce strigoso-hirsutis ; involucrum per-

sistans, prophyllis 2-3 anguste oblongis vel linearibus 6-9 mm. longis

acutis margine ciliatis. Calyx 7-8 mm. longus, sub medio 5-lobus, segmentis

circa 5 mm. longis ovato-lanceolatis acutis extra basi parce setosis intus

stellato-tomentosis. Corolla flavescens, in sicco viridis, 2-2*5 cm. longa
;

petala late obovata, subrotundata, plus minusve 1 cm. lata, basi in tubnm

circa 1 mm. longum coalita, basi stellato-tomentosa. Stamina numerosa, in
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caput cylindricum instructa. Carpella circa 20, matura nou visa, dorso
dense stellato-tomentosa.

Malva acaulis, Doinbey ex Cav. Diss. ii. p. 82, t. 35. fig. 2 ; DO. Prodr. i.

p. 435 ; Wedd. Chi. And. ii. p. 274.

Malvastrum arcade, A. Gray, /. e. p. 150 ; Baker fil. in Journ. Bot. xxix.

p. 171, partim.

Central Provinces, without precise locality. I)

077 (Herb. Berol.) ! Huamantanga, A. Matthews, 597 ! without precise
locality, Maclean (Herb. Kew.) I

The specimens of M. amide agree very closely with Dombey's description
and with the figure given by Cavanilles, except that the peduncles usually
appear to be 1- or 2-flowered, though they are described and figured as beino
sometimes 4-flowered

; in the Dombey specimen at the British Museum the
majority of the peduncles are 2-flowered. The peduncle appears to split into
two, each portion terminating in a flower. The flowers are said to be yellow
and to turn green when dry, which is well seen in the Kew specimens." The
mass of flowers in the centre of the leaf-rosette is a striking feature of the
plant. It is unfortunate that the exact habitat of this interesting species is

rery imperfectly known
; it appears, however, that its home must be in the

x above Lima, judging' from the names of the collectors. With

\

C

regard to the variety of this species which has been described under the

/3

h

M.
but also that neither of them is a variety of M. aeaule. A further slight

confusion has been caused owing to the citation by Baker fil (I. c.) of all the
localities given by Weddell for M. aeaule and its supposed variety under
the species M. aeaule. With regard to the locality in Bolivia quoted by
Weddell and Baker fil. under M. aeaule for D'Orbigny's specimen from Alto
de Lagunillas, some uncertainty exists, and it may be that this plant * has

M.

18. Malvastrum Englerianum, E. Ullrich

(1908)

in Engl. Bot. Jahrl. xlii.

Peru
: Dep. Ancachs, Prov. Cajatambo, between Tallenga and Piscapaccha

3800-4000 m., Weberbauer, 2888 !

The flowers are large and conspicuous and the calyx-teeth acuminate.
The involucral bracts like the calyx, petioles, etc., are furnished with coarse
hairs. The leaves are glabrous above but bear hairs on the margins and on
the veins on the lower surface. M. Weberbaueri resembles this species in
external characters but differs in the characters of the fruits, tomentum, and
sulphur-yellow flowers which are smaller than those of M. Englerianum.

* M. Lecomte informs me that no trace of this specimen can be found at Paris.
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The Triumfettas of Africa.

By T. A. Sprague, B.Sc, F.L.S., and J. Hutchinson
'

(Plate 17.)

5

[Read 17th June, 1909.]

Our attention was directed to the genus Triumfetta by the great difficulty

experienced in determining the new African material which was received

from time to time at the Kew Herbarium ; and in order to overcome this

difficulty, a provisional arrangement of the African species was drawn up

some years ago. The nature of the fruit was taken as the basis of classifica-

tion, as affording easily ascertainable and, in the majority of the species,

highly constant characters ; and further study has shown the choice to have

been a happy one. The importance of the characters derived from the fruit

was appreciated to some extent by Masters in 1868, when he described the

Tropical Africa (Fl. Trop. Afr. i. 254)

Schumann wrote that it was extremely

difficult to distinguish the species, owing to the polymorphy of the leaves and

In dealing with the African Triumfettas,

has not always been realized :

131)

however, we have found none except T. Jieterocarpa of which it could be

difolia,

the indumentum and size of the fruit appear to be subject to considerable

variation.11UL1UIJ.

The scope of the paper as originally planned was limited to the species

found on the continent of Africa, but it was afterwards found desirable for

purposes of comparison to include those of the African islands in the widest

In our area, as thus extended, all the more important groups of
1 •! 1 • 1

sense.

ifetta

primarily for the African species, is therefore applicable to the genus as a

whollole.

Previous authors, from A. P. De Candolle to Baillon, have recognized two

sections of the genus, based respectively on Triumfetta, L., and Bartramia,

L., as redefined by Gaertner in 1791 (Fruct. ii. 137, t. 111). Linnaeus

(G d ifetta

[corolla] ; and Gaertner added that the fruit of Triumfi

indivisible, with 1-seeded cells, whereas that of Bartramia was divisible into

2-s cocci.

\
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In 1824, A, P. De Candolle (Prodr. i. 500) recognized two sections of

Triumfetta as follows :

I. Lappula, DC. (-Triumfetta, Gaertn.). Petals wanting; fruit

indivisible.

II. Bartramea, DC. (= Bartramia, Gaertn.). Petals present; fruits

divisible.

Endlicher in 1840 (Gen. Plant. 1008) and Masters in 1868 (Fl. Trop. A£r.

adopted De Candolle's sections, defining them entirely by the fruit

characters: Lappula, with indehiscent fruit; and Bartramea, with de-
hiscent fruit. Baillon in 1873 (Hist. PL iv. 195) replaced the name

Eutriumfetta

indehiscent fruit. (M
131) rejected the characters derived from the fruit, and defined the two
sections as follows :

—

Eutriumfetta. Petals absent
; gonophore very short, without glands.

Bartramia. Petals present
;
gonophore with 5 glands.

Schumann's sections are clearly unnatural, since they involve the separation
of two such closely allied species as T, Lappula and T. semitriloba, of which
Linnaeus remarked in 1767, " T. Lappulce calyx nullus

, at 21 semitriloba',

Jacq., calyx perfectus . . . .; utrasque simillimas distinguere an specie liceat?"
(Gen. PI. ed. G, 239). Apart from the great reduction in the flower, there
is very little to distinguish T. Lappula from T. semitriloba ; and when it is

considered that in T. pentandra, liich., a series of intermediates has been
found between flowers with 13 stamens and a well-developed ciliate disc and
others with only 5 stamens and hardly a vestige of the disc, there can be no
doubt that T. semitriloba and T. Lappula are very nearly related.

Nor does a primary division between the species with dehiscent and those
with indehiscent fruits give satisfactory results. The texture of the fruit,

however, and the nature of the prickles or bristles which it bears, yield
excellent characters, which, associated with others derived from the inflores-

cence and the indumentum of the sepals, have enabled us to divide the o-enus
into four apparently natural sections.

In the simplest type of inflorescence the cymes are solitary at the node
and are opposite the leaves, the branching being sympodial. This and its

modifications are characteristic of two of our proposed sections, Porpa and
Lasiothrix. K
Prantl, Nat. Pflanz. iii. vi. 10), several (two or more) cymes are borne at
each node, the primary one being opposite the leaf, and the remainder arisin O"

ft

on one side of the stem between the insertion of the leaf and the primary
cyme- This type is characteristic of the sections Lepidocahjx and Lappula.
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l

Lepidocalyx differs from the other three sections in the calyx, which has a

dense covering of peltate scales resembling those of the Easlagnaceae

,

Both Porpa and Lepidocabjx have hard, woody, several-seeded fruits : the

fruits of Porpa (PI. 17. t. 6) are covered by prickles, which are gradually

narrowed from the base to the apex ; whereas those of Lepidocalyx (PL 17.

f. 1) have a covering of spindle-shaped tubercles, which are polygonal in

section at their broadest part, where they fit closely together.

The fruits of Lasiothrix (PL 17. ff. 2-3), on the other hand, are very light,

indehiscent and usually one-seeded, and are covered with numerous plumose

bristles ; whilst those of Lappula (PL 17. ff. 4-5, 7-12) are either dehiscent

or indehiscent, and are covered with comparatively rigid prickles.

The sections may be defined as follows :

—

I. Lepidocalyx, nob., sect. nov.

Calyx extus lepidotus. Stamina numerosa (25-60). Ovarium 10-looulare,

loculis uniovulatis. Fructus globosi, lignosi, 8-10-ioeulares, loculis mono-

spermis, tuberculis fusiformibus obtecti.—Frutices vel suffrutices, erecti vel

procumbentes, cymis ad nodos vel binis, priraaria oppositifolia, altera inter

eymam primariam et petiolum orta, vel pluribus.

Species 2, Africa tropica incola.

II. Porpa, nob., sect. nov.

Calyx non lepidotus. Stamina numerosa (25-40). Ovarium 6-10-loculare,

-10-loculares, loculis mono-
loculis uniovulatis. Fructus globosi, lignosi, 6

spermis, aculeis e basi ad apicem attenuatis obtecti.—Plants procumbentes,

radicantes, cymis ad nodos solitariis oppositifoliis,

—

Porpa, Blume, BijJr. 177

(1825), genus.

Species 2, insularum Oceani indici, Malaya, Australia Polynesiaque

incolse.

III. Lasiothrix, nob., sect. nov.

Calyx non lepidotus. Stamina ssepius numerosa (20-50), rarius pauca.

Fructus globosi, non lignosi, perleves, indehiscentes, ssepius monospermi,

setis debilibus phimosis obtecti.—Frutices suffrutices vel herbse, erecti vel

procumbentes, plerumque rhizomate lignoso, cymis ad nodos solitariis opposi-

W^.
-fi
v^
1

\fi

tifoliis et interdum ramos terminantibus.

Species 16, quorum 13 Africanse, 3 Australians.

? - {#- Utii-L*.

'

IV. Lappula, DC, sensu ampl.

Calyx non lepidotus. Stamina numerosa vel pauca. Fructus globosi vel

ovoidei, non lignosi, dehiscentes vel indehiscentes, pleiospermi vel mono-

spermi aculeis satis rigidis (rarissime setis plumosis) obtecti.—Frutices

suffrutices vel herbse, erecti, scandentes vel procumbentes, cymis ad nodos
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pluribus, primaria oppositifolia, reliquis inter cymam primariam et petiolum
ortis.

—

Lappvla et Bartramea, DC. Prodr. i. 506 (1824).

Species circiter 90, regionum calidiorum utriusque orbis incohe.

Before discussing the relative antiquity of the sections it will be con-
venient to state what characters we regard as primitive in Triumfetta.

1. Those commonly found in the Malvales or in Tiliaceaj : such are stellate

hairs, palmate venation of the leaves, numerous stamens, and a several-

celled ovary and fruit, relatively to simple hairs, pinnate venation, few
stamens, and a 1-2-celled ovary and fruit.

hose common to Triumfetta

are the subapical horns of the sepals, and the gonophore.

l

3. A simple or little specialized as opposed to a complex or highly
specialized inflorescence or fruit.

4. Fruticose or suffruticose relatively to herbaceous habit.

Further, we hold that a group with few, well-defined species may, ceteris

paribus, be regarded as older than one including many ill-defined species
;

also that a group with discontinuous distribution and "species of restricted
area may be held to be older than one with continuous distribution and
widely spread species.

Our ideas as to the relations between the four sections may be represented
graphically as follows :

Porpa _ _ Lepidocalyx

Lasiothrix Lappula

each, with numerous stamens and woody several-celled fruits. Porpa with
simple inflorescence appears to represent a primitive type ; whilst Lepido-
calyx, which may be regarded as highly archaic on account of the scaly
calyx and spindle-shaped tubercles, presents in its inflorescence a type
approaching to that of Lappula.

^

Porpa and Lasiothrix on the left, and Lepidocalyx and Lappula on the
right, have respectively a single cyme, and two or more cymes at each node.
On the bottom line are Lasiothrix with 16 species, and Lappula with about
90 species. In botli the inflorescence is on the whole more modified, although
of the same general type as in Porpa and Lepidocalyx respectively ; in both,
besides species with numerous stamens, there are others with 10-12 stamens
or fewer

;
and in both, the fruit shows special modifications for distribution.

For these reasons we regard Lasiothrix and Lappula as more modern
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types than Forpa and Lepidocalyx ; and Lappula as mo.e modern than

Lasiothriic.

Before considering the sections in detail, it may be well to give some

particulars of the structure of the flower and fruit, which are not generally

found in descriptions of the genus. The flowers are normally pentamerous

as to the calyx and corolla, but tetramerous and hexamerous flowers may also

occur. The petals are hairy towards the base, the claw being ciliate, some-

times hairy on the outside, and sometimes with a transverse line of hairs en

the inner surface shortly above the base. Above the insertion of the petals

comes an androgynophore or gonophore, with a quadrangular or rounded,

glandular patch above each petal. The gonophore is produced above into a

more or less membranous (in a dried state), ciliate ring or disc, within which

the stamens are inserted. The filaments show transverse file-like markings.

The ovary is tubercled, each tubercle being terminated by one or more stiff

hairs, which eventually develop into rigid spinules in most cases. For con-

venience of description, they are hereafter termed "spinules" whatever their

degree of rigidity. There are 2-5 cells in the ovary, each containing 2 pend-

ulous, collateral ovules, but there is a widespread tendency to more or

less complete division by longitudinal false septa into twice as many 1-ovuled

cells. Thus in Ltpidocalyx the ovary is completely 10-celled.

As regards the dehiscence of the fruit it is often difficult to speak with

certainty. In some species, e. g. T. annua, the fruits dehisce readily ;
in

others, such as T. WehcitscJiii and T. fiavescens, they are quite indehiscent

;

but in a third set, though the fruit can be separated after boiling into separate

valves ("capsula partibilis" of Gaertner), there is no evidence to show that

it does actually dehisce. T. rhomhoidea is a good example.

Among the characters which we have found useful in distinguishing the

species and groups of higher rank are the following :

1. Habit : this is usually characteristic of the higher groups, more rarely

of single species. Occasionally, however, it varies in the same species : thus

scandens and maerophylla var. ruwenzoriensis are both said to be sometimes

erect shrubs, and sometimes climbers, according to situation.

2. Indumentum of the stem and leaves : this requires to be used with

great caution. While it is characteristic of certain species such as adinocarpa,

Dek

£or the ( *y The

nature of the indumentum often changes in the course of development of the

leaves : thus the young leaves may be covered with both stellate and simple

hairs, whilst the adult leaves of the same species may have hairs of one kind

only. The indumentum of the flower-buds is generally about of equal value,

but that of the fruits is much more constant, most of the species having

fruits either constantly glabrous or constantly pilose. Among the exceptions

dif mma.
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3. The lobing of the leaves affords useful characters : a few species, such
as Kirkii, have the leaves always lobed, and a great many have them con-
stantly undivided

; whilst in others, such as macrophylla and efusa, the

uppermost leaves are commonly undivided and the lower ones lobed.

^

4. The shape of the flower-buds and sepals and the nature of the horns are

highly important. The length of the buds is also useful, but care is needed
to select fully grown buds for comparison.

5. The petals as a rule do not give characters of any value, except in regard
to the disposition of the pubescence on the claw.

6*. The length of the gonophore and the shape of the glands, and whether
the latter are contiguous or distant.

7. The ciliate disc shows but little variation. In T. pentandra it may be
present or obsolete, and in T. Lappula it is absent.

8. The number of stamens is generally of great importance : certain groups
have 20 or more

; rhomhoidea and eriophlebia have 15 ; and a great many
species have 10-12. A smaller number is rare : pentandra, however, may
have as few as 5, and the recently described triandra (Kew Bull. 1900, 258)
has only o. The greatest amount of variability is shown in macropht/lla,

which may have from 12 to 25 stamens.

9. The number of ovary-cells is a good specific character in the section

Lasiothri.r, but it is generally of less importance in the other sections. Where
the ovary is too small to admit of being easilv dissected, the number of

stigmas may be ascertained by opening a young bud. At a later stage the
stigmas are closely pressed together and difficult to separate without applica-

tion of reagents.

10. The shape of the fruit is usually constant for a given species, the most
general form being globose or subglobose. Ovoid fruits occur in fiavescem
and pentandra, and a trigonotis-ovoid fruit in trigona. T. henguelensis is

particularly interesting, as producing both globose, 3-celIed fruits and ovoid,

1-2-ceIled fruits. The globose form is obviously the more primitive.

11. The size of the fruit appears to be a good specific character in many
cases, but its practical value in herbarium work is lessened by the difficulty

of determining from dried material whether the fruits are ripe or not.

12. While the general nature of the appendages of the fruit (tubercles,

bristles or prickles) yields sectional characters, the details are often charac-
teristic of individual species. The number and shape of the terminal spinules
are particularly important.

The delimitation of the species offers no difficulty in certain groups, but in

others it is extremely difficult to draw the line between two or more allied

species : thus in Lepidoeahjx, Porpa, and Lasiothrix (excluding the subsection

Pahiculatce) the species are well-marked, and may be distinguished from
their neighbours by one or more striking characters; but in Lasiotlirix,
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subsect. Panieulatce, and frequently in Lappula they appear to be connected

by numerous intermediate forms, which almost defy classification in the

herbarium. The difficulty is enhanced by the incomplete nature of much of

the material, identification being frequently uncertain in the absence of fruits.

It is possible that some of the intermediate forms referred to may be hybrids,

but there is no evidence of this. A satisfactory classification of the more
critical species is probably unattainable without special work in the field.

It seems desirable to summarize what little is known of the ecology of the

African species. Most of them are shrubs, undershrubs, or perennial herbs,

comparatively few being annuals. Among the latter is annua, which is a

common weed of cultivated land. Most of the shrubby species are erect, but

some, such as scandens, cordifolia var. Ilollandii, and macrophylla^ may become

climbers when growing in dense forest. The sharp tubercles on the stem of

scandens, which is the most pronounced climber, have apparently been

developed pari passu with the adoption of a climbing habit, as they do not

occur on the stems of its nearest allies.

As a rule, the species of one natural group belong to much the same

ecologic type. T, procumbens and repens both have long procumbent rooting

branches, and are characteristic plants of the Pescapra3 formation of the

Indo-Malayan seashore (Schimper, Indo-mal. Strandfl. 78). The whole

section Lasiothrix inhabits dry open country, adapted for the dispersal by the

wind of its light plumose fruits ; and the species belonging to the subsections

are adapted to the conditions of the desert, savannah, or veld in which they

grow, either by their shrubby habit, as in the Actinocarpce
}
or by suffrutescen t

habit and a woody rhizome, as in the Digitatce and Sonderiance, or by the

development of a woody rhizome bearing annual above-ground shoots, as in

the Paniculatw*

Many species occur in bushy places, or in clearings or sunny borders of

woods, and some of these show a fair amount of adaptability to the surrounding

conditions : thus tomentosa has been recorded from among bracken and in

open grassy places, from the borders of woods and from forest ; and cordi-

folia (tf/pica) from open places, woods, and forest.

Many of the species appear to be represented only by scattered plants,

whilst others, such as effusa, may occur in clumps. T. tomentosa and macro-

phylla are both locally abundant, being among the commonest constituents of

the bush at Marangu, German East Africa, according; to Volkens. Finally,

fiavescens, which appears generally to occur scattered, constitutes a distinct

formation on the north-east end of Kidero Mt., German East Africa, where

it is a bush 1 m. high, accordino- to Jaeger.

As regards pollination, but little is known. From observations by Schimper

at Dschadscha, Abyssinia, it appears that the flowers of jtavescens are visited

by inumerable bees ; and SchefHer noticed that they were much visited by a

small beetle in British East Africa.
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Volkens observed that the honey of macrophylla and tomentosa was

assiduously collected by honey-suckers (Nectarin?a) at Marangu, German

East Africa, and states that the same is the case with all the other species of

Triumfetta.

The flowers of flavescens open about 3 o'clock in the afternoon, according

to Schimper, and those of macrophylla towards evening, on the authority of

Volkens. It is probable that the flowers of other species of Triumfetta open

late in the day, as well-expanded flowers are comparatively rare in the her-

barium material of a good many species. This might be due, however, to the

specimens having been collected some time before being pressed.

The method of distribution of the fruits appears to be characteristic of at

least two of the sections. In the case of Lasiothruv there is no direct evidence

as to the dispersal of the fruits, but taking into account the extreme lightness

of the fruit, the reduction to a single seed, and the great development of weak

plumose bristles, there can be little doubt that the fruits are distributed by

the wind.

As to Lappula, there is no doubt. As early as 1763, Jacquin records that

the French people of Martinique called T. rhomboidea " Cousin " because the

fruits stuck to the clothes of pedestrians (Sel. Stirp. Am. Hist. 147) ; and

the fruits of numerous other species have also been observed to act as burs.

The hooked prickles so frequently found in section Lappula seem to be

exceedingly efficient, and those terminating in a straight spinule or a buncl

of spinules much less so.

As to Par/ >a, the great abundance and wide distribution of 7. procumhens

seem to imply some highly efficient method of distribution, but as to what it

is we are in doubt. According to Guppy (Plant Dispersal, 42) the fruits of

procumhens possess little or no floating power. He suggests that they might

be transported in birds' plumage.

i

The sections may now be considered in detail. As to Lepidocahjx and

Porpa, there is little to add. Each contains only a pair of species, separated

by well-marked characters.

The following subsections of Lasiothruv may be distinguished :

—

Graciles,

Digitate, Actinocarpe, Sonderiane, Paniculate.

Subsect. Graciles is based on a single species, Kirkii, which combines

slender procumbent stems, palmatifid leaves, few-flowered cymes, borne

opposite an ordinary (/. e. not reduced) foliage-leaf, strongly cucullate sepals

with very short horns, 12 stamens and a 3-celled ovary.

Subsect. Digitate includes digitata, macrocoma, and trifida, rhizomatous

undershrubs with digitate, 3-5-partite, or trilobed leaves, cymes arranged in

a leafy panicle owing to the reduction of the leaves of the ultimate vegetative
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branches to bracts, sepals usually with well-marked horns, and 25-40 stamens
;

digitata has a 5-0-celled ovary, trifida a 3-celled, and macrocoma a

2-celled.

Subsect. Actixocari^e includes actinocarpa, pleiacantha, and ramosa (Kew
Bull. 1909, 257), shrubs with suborbicular or elliptic-ovate leaves, few-

flowered cymes borne opposite an ordinary foliage-leaf, 35-40 stamens
(unknown in ramosa) and a 2- or 3-celled ovary.

Subsect. Sonderiane includes Sonderii, plumigera, and triandra, rhizo-

matous undershrubs with oblong leaves ; the cymes are borne on short lateral

axillary branches : in Sonderii the upper leaves of these branches are reduced
to bracts ; in plumigera all the leaves of the lateral branches are reduced, so

that the inflorescences appear axillary ; and in triandra the lateral branches
themselves are so reduced that the cymes appear to be fascicled in the axils

of the leaves on the main stems. The stamens are 15-20 in Sonderii, 10 in

plumigera, and 3 in triandra (Kew Bull. 1909, 258).

Subsect. Paniculate includes geoides, rhodoneura, iomalla, Mrsuta,

Mastersii, and Wehcitschii, perennial herbs, with thick woody rhizome and
annual above-ground shoots, cymes arranged in a terminal leafless panicle

owing to the reduction to small bracts of all the upper leaves, 20-53 stamens,
and a 2-celled ovary (2-4-celled in T. Welwitschii, var. la.viflora) .

The subsections Actinocarpce and Sonderiance include species both from
X. Australia and Africa, and present an interesting phytogeographical
problem. The subject is too wide to be discussed in a taxonomic paper, and
we will only remark that these two subsections represent a distinctly austral

element.

The simplest type of inflorescence is found in the Graciles and Actinocarpa',

iu which none of the foliage-leaves are reduced to bracts ; in the Digitata'

and Sonderiance the leaves of the axillary branchlets are more or less reduced
;

and in the Paniculate all the leaves on axes of various orders in the upper part

of the stem are reduced to bracts, a leafless terminal panicle resulting. The
first four subsections include fruticose and snffruticose species, and the fifth

perennial herbs. The subsection Paniculatw would appear, therefore, to be

more highly modified than the other four, and it is noteworthy in this con-
nection that it is the largest subsection and the only one in which the species

are critical. It may be subdivided into two groups, the first, including

geoides and rhodoneura, with suborbicular leaves, and the second with more or

less oblong or linear leaves. In the latter group the leaves are frequently not
fully developed at the time of flowering, and material at this stage may be

almost impossible to name. Two of the species, iomalla and Mrsuta, may be
distinguished by their indumentum; but the remaining six, namely Welwitschii,
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Rehmannii, laxiflora, Descampsii, Alastersii, heliocarpa, are exceedingly critical.

It is possible that when more ample material comes to hand they will be found

to form a complete chain in the order mentioned ; in the meantime the first

three, which have narrow leaves, are grouped together under a single species,

Welwitschii, and the last three, with broader leaves, under Mastersii.

All the species of Lappula with the exception of T. Dekindtiana are charac-

terized by a bur-like fruit. The fruit of T. D
that of Lasiothrui; being covered with rather weak plumose bristles, but it is

4-celled, with 2 seeds in each cell, just as in vucrantha and setulosa, and the

inflorescence is of the Lappula typo. Observations in the field as to the

dispersal of its fruits would be of great interest, as it appears to be the only

species of Lapinda in which the fruits are adapted for distribution by the wind.

For practical purposes, three series of species may be distinguished in

section Lappula. The Stellatce have the prickles terminated by several

spinules stellately arranged ; the Geniculate by a single straight spinule

inserted at an angle and thus forming a knee with the prickle ; and the

Uncinahc by a hooked spinule.

These series, though very useful for the purposes of a clavis, do not coincide

with natural groups, but appear to represent three of the phylogenetic stages

through which many species of Lappula have passed, the stellate arrange-

ment being the most primitive and the uncinate the most highly modified.

The following considerations are in favour of this hypothesis :

—

1. In the sections which are apparently the more primitive, namely

Lep'ulocali/.v, Porpa, and Lasiothrlv, only the stellate and geniculate conditions

are found.

2. Some species appear to be in a state of transition. The most striking-

case is that of heterocarpa, in which some of the prickles may be of the stellate

type, others geniculate and others uncinate. In fiavescens the stellate and

geniculate conditions occur, either on separate fruits or on the same fruit.

In setulosa and most of the allied species the prickles are usually of the

stellate type, but a few geniculate prickles commonly occur among the others.

In tomentosa the prickles are usually geniculate, but those of Angola specimens

are subuncinate. Finally, in trichocarpa (type) the prickles are uncinate, but

a specimen collected in the Chari Region has some of the prickles stellate

and others geniculate, none of them being uncinate.

3. Certain closely allied species have prickles of different type. Thus

abi/ssinica, with geniculate prickles, is allied to mia-antha, huettneriacea, and

dubia, which have stellate prickles; and Antunesii and delkatula with

uncinate prickles are undoubtedly closely related to Dekindtiana and parado.m

respectively, in which the prickles are stellate.

4. As to the sequence of the types of prickle, the reduction from stellate

to o-eniculate is much more probable than the reverse, and it is highly

improbable that the uncinate type, which is so efficient in bringing about the
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distribution of the fruits by animals, should have given rise to the geniculate
instead of vice versa.

As it is obviously undesirable to propose subsections of Lappula without
taking the numerous extra-African species into consideration, it seems best to
indicate the principal African groups, one of which may be illustrated by
means of a diagram. This group of species includes setulosa and its allies.

T. Antunesii and delicatula have uncinate prickles, tomentosa, abyssinica, and
ort/tacantha geniculate, and the remaining species stellate prickles.

The diagram serves also to indicate what species may be confused one with
another*

-Lntunesii •Dekindtiana

dub i a

anyolensis

setulosa

paradoxa

micrantha tomentosu

abt/ssinicc orthacantha

buettneriacea dubia

delicatula intermedia

fi

fyAll are characterized by a more or less spike-like inflorescence, 20 or more
stamens, and globose or ovoid, indehiscent fruits.

fi
but the inflorescence is not spike-like, and the stamens are 15 or fewer*

T. semitriloba and Lappula belong to an American group, characterized by
-etrorsely pilose prickles, and probably neither of them is truly indigenous in
oar region.

maerophi/lla, tomentosa, pilosa, and effusa ;

impossible to key these species satisfactorily.

LINN. JOUKN.—BOTANY, VOL. XXXIX.

ch includes scandens, cordifolia,

and it has been found almost

s
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CLAVIS SPECIERl'M.

Sepala extra lepidota.

Stamina circiter 00; ovarii tuberculi pilosi, setis pluribus terminati. 1. lepidota.

Stamina circiter 25; ovarii tuberculi minute glandulosi, spinula

unica terminati , . 2. amuletum.

Sepala non lepidota.

Fructus lignosi, septis falsis 6-lO-loculares, loculis monospermis

;

plantse litorales caulibus procumbentibus radicantibus cymis

solitariis oppositifoliis.

Fructus glabri . 3. repens.

Fructus pilosi 4. procumbens.

Fructus non lignosi.

Fructus indebiscentes, setis debilibus plumosis muniti; cyxnse in

nodis solitarise.

Caules procumbentes, gracillimi, multiramosi, foliis palma-

tifidis 5. Kirkii.

Caules erecti vel, si decumbentes, folia non palmatifida.

Frutices vel suffrutices.

Folia digitata vel triloba.

Folia digitata vel profunde partita.

Foliola vel segment a oblanceolata ; ovarium 5-6-

loculare 6. digitata.

Foliola vel segmenta lanceolata ; ovarium 2-loculare. 7. macrocoma.

Folia triloba 8. trifida.

Folia indivisa.

Frutices foliis suborbicularibus tomentellis.

Ovarii setae spinula unica terminatae 9. actinocarpa.

Ovarii setae spinulis pluribus terminatse 10, pleiacantha.

Suffrutices foliis oblongis vel ellipticis bispidulis . . . . 11. Sonderii.

Herbse caulibus annuis e rhizomate ortis, inllorescentia

terminali paniculata.

Folia suborbicularia, basi cordata.

Folia subtus tantum tomentosa 12. yeoides.

Folia utrinque tomentosa 13. rhodoneura.

Folia linearia, lanceolata, oblonga vel elliptica.

Tota planta grosse ferrugineo-tomentosa 14. iomalla.

Plantse non ierrugineo-toinentosae.

Folia pilis simplicibus et stellatis birsuta 15. hirsuta.

Folia non birsuta
;
pili stellati.

Folia adulta 2-4-plo longiora qunm lata 10. Mmtersii.

Folia adulta 6-8-plo longiora quam lata 17. Wehvitschii.
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Fructus debiscentes vel indebiscentes, aculeis satis rigidis inuniti

(in T. Dehindtiana tantuin setis debilibus plumosis) ; cymse

in nodis plures.

Aculei (vel setae) spinulis pluribus stellatim dispositis termi-

nati ; fructus globosi.

Fructus setis phimosis muniti ; folia utrinque tomentella . • 18. Dekindtiana.

Fructus aculeis satis rigidis muniti; folia supra non

tomentella.

Folia subtus tomentosa, saltern juvenilia.

Aculei densiuscule pilosi.

Folia lanceolato-oblonga, supra scabrida pilis paucis

m inconspicuis 20. micrantha.

Folia lanceolata, supra pilis numerosis appressis

hirsuta.

a extra sparse inconspicue pilosa 21. setulosa.

Sepala extra conspicue fulvo-pilosa 27. dubia, var.

tomentosa.

Aculei glabriusculi 21. setulosa, var.

Folia subtus non tomentosa* Gilletii.

Aculei glabri vel pilis brevibus inconspicuis induti.

Sepala extra stellato-pubescentia 26. buettneriacea .

Sepala extra inferne glabra,

Caules pilis longis simplieibus birsuti, et aliis

minoribus stellatis induti ; folia ovata usque

lanceolata ; 23. paradoxa.

Caules pilis plerumque stellatis pubescentes ; folia

anguste lanceolata 25. intermedia,

Aculei manifeste pilosi.

Planta usque ad 1*3 m. alta, superne ramosa ; folia

supra pilis plerumque simplieibus induta 27. diibia.

Planta usque ad 0*8 m. alta, e basi ramosa; folia

supra pilis plerumque stellatis induta 22. angolensis.

Aculei alii spinulis pluribus, alii spinula unica recta terminati

;

caules et folia pilis longis simplieibus sparse induti 44. trichocarpa
,

Aculei spinula uniea recta terminati. var. heteracantha*

Frutices erecti.

Folia plerumque lanceolata, pubescentia.

Fructus pallidi, dense pilosi 28. abyssinica,

Fructus brunnei, parce pilosi 29. orthacantha.

Folia plerumque ovata, tomentosa.

Aculei graciles, inferne tantum dilatati 30. tomentosa.

Aculei validi, e medio in basin valde dilatati 31. Heudelotii.

Herbae caulibus prostratis.

Sepala extra stellato-pubescentia ; cornua obtusa 33. obtusicornis.

Sepala extra sparse setulosa ; cornua setula rigida

terminata 32. glechomoides.

Aculei spinula unica uncinata vel falcata terminati (si spinuli

plures, fructus indebiscentes) ; fructus globosi vel ovoidei.

Aculei retrorse pilosi.

Petala, glandulce gonophori, annulus ciliatus adsunt .... 34. semitriloba.

Petala, glandulae, annulus desunt 35. Lappida.

s2

-
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Aculei patule pilosi vel glabri.

Fructus ovoidei vel globosi, indehiscentes, 4-10 mm. dia-

metro aculeis inclusia ;
alabastra crassiuscula.

Stamina 20-33 ; inflorescentia spiciformis.

Alabastra matura tomentosa vel tomentella.

37. trigona.Fructus trijiono-ovoidei

Fructus eubglobosi vel ovoidei, non trigoni.

Fructus omnes ovoidei ; aculei ascendentes,

pubescentes, spinula unica falcata vel plu-

ribus terminati ; folia supra tomentosa vel

pubescentia 30. Jlavescens.

* * Fructus subglobosi vel ovoidei ; aculei patuli,

puberuli, spinula unica uncinata terminati;

folia supra scabrido-pubescentia puberula

• vel dabriuscula 39. heterocarm,

var. rodriguesiana.

t

Fructus globosi vel ovoidei ; aculei patuli, su-

perne fere glabri, spinula unica uncinata

terminati ; folia supra tomentella 38. benguelensis.

Alabastra matura sparse pubescentia vel glabriuscula.

Aculei pubescentes, spinula unica uncinata vel

falcata vel pluribus terminati ; folia supra

scabrido-pubescentia vel puberula; alabastra

matura sparse pubescentia , , . 39. heterocarpa.

Aculei glabriusculi, spinula unica uncinata ter-

minati ; folia supra glabra vel glabriuscula

;

alabastra matura glabriuscula 39. heterocarpa,

var. gldbrior.

Stamina 15 vel pauciora ; inflorescentia non spiciformis.

Stamina 15; fructus globosi vel subglobosi.

Fructus 4-5 mm. diametro aculeis inclusis, corpore

tomentoso, aculeis glabris; nervi subtus pilis

simplicibus carentes . . 40. rhomboidea.

Fructus 8-10 mm. diametro aculeis inclusis, corpore

tomentoso, aculeis dense pilosis; nervi subtus

pilis longis simplicibus patentibus induti .... 41. eriophlebia.

Stamina 5-13 ; fructus ovoidei aculeis ciliatis 42. pentandra.

Fructus globosi, baud 10 mm. diametro; alabastra gra-

cillima.

Aculei glabri ; alabastra superne sparsiuscule setulosa. 24, delicatula,

Aculei pilosi ; alabastra sparse stollato-pubescentia. . 19. Antunesii.

Fructus globosi, dehiscentes, ultra 10 mm. diametro

aculeis inclusis.

Aculei glabri vel glabriusculi.

Folia membranacea, simpliciter pilosa 43. annua.

Folia chartacea vel coriacea, glabra vel plus minus

stellato-pilosa.

Folia glaberrima, indivisa 45. trachystema

Folia tomentosa, pubescentia vel puberula, infe-

riora srepe triloba.

Stamina 12-25 48. macropJnjlla.

h *
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Stamina 10-12.

Caules jam sub anthesi conspicue acute tuber-

culati ; folia supra mox glabriuscula. . . . 46. scandens.

Caules etuberculati vel inconspicue tuberculati.

: Species occidentalis : caules etuberculati

;

cornim sepalorum inconspicua; fructus

1-1 "5 cm. diametro 47. cordtfolia.

Species orientates vel austro-orientales.

Caules inconspicue tuberculati ; cornua

sepalorum conspicua; fructus 1-1*5

-

cm. diametro 50. efusa.

Caules etuberculati ; cornua inconspicua

;

fructus l'5-2"5 cm. diametro 48. macrophylla,

\&\\ruicenzoriensi$

Aculei conspicue pilosi.

Folia siibmembranacea, pilis simplicibus sparsissime

induta.

Aculei dense pilosi ; corpus fructus reticulatum . . 44. trichocarpa.

Aculei sparse pilosi ; corpus fructus profunde

foveolatum
*

43. annua,

fovm&piligera.

Folia plerumque erassiora, pilis stellatis (vel stellatis

et simplicibus) densius induta.

Aculei semiuncati ; folia plerumque tricuspidata . 30. tomentosa.

Aculei uncati.

Species occidentalis 47. cordtfolia.

Species orientales et malagasicte.

Folia plerumque tricuspidata 48. macrophylla,

var. liot/rii.

Folia indivisa vel plerumque indivisa .... 49. pilosa.

Sect. I. Lepidocalyx, nob.

1. Triumfetta lepidota, K. Schum. in Engl. Bot. Jahrb. xv. (1892) 127.

An erect shrub, 1*3 m. high. Petiolar glands 2-4 on each side. Upper
leaves oblanceolate, lower suborbicular, subtrilobed, up to 14 cm. diam.

Cymes 2-4 per node. Sepals 1*8-2 cm. long. Stamens about GO. Tubercles

of the ovary pilose, terminated by several spinules which are either fascicled

or arranged in a fan-like manner.

Northern Nigeria to Niam-niam Land :—Northern Nigeria : Nupe, Barter !

Banks of Gnara River at Gornapara, W. 7?. Elliott, 205 ! Eastern Chari :

Snoussi country ; Ndelle, Chevalier. 7549 ! 7952 ! Kaga Gongourou,

Chevalier, 6568 ! Niam-niam Land : in the desert between IJringame and

Ngoli, north of Lehssi, Schweinfurth
}
4012 !

©

2. T. amuletum, Sprague in Bull. Herb. Boiss. scr. II. v. (1905) 702.

A creeper, prostrate on the ground. Petiolar glands 3-5 on each side.
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Leaves subobtuse, upper obovate, lower suborbieular, not lobed, 7-8 cm. diam.

Cymes about 2 per node. Sepals J '1—1*2 cm* long. Stamens about 25.

Tubercles of the ovary minutely glandular, terminated by a single spinule.

North Nyasaland to Rhodesia :—North Nyasaland : Missale, Nicholson !

Portuguese Nyasaland : among long grass in plains, near Kankombe, Lake

mtali, at 1200 in., Engler,Ki

3121a!

See PL 17. fig. 1, fruit and tubercle.

Sect, II. P o R P A, nob.

3. T. repens, Merrill et Kolfe in Philipp. Journ. Sc. iii. (1908) 111.

Porpa repens, Blume, Rijdr. 117 (1825) ; Miq. Fl. Ned. Lid. i. II. 198.

Triumfetta subpalmata, Sol. ex Hemsl. in Journ. Bot. xxviii. (1890) 2, t. 293 ; Britten

in Banks et Sol 111. Austr. PL Cook, 11, t. 23.

T. procumbem, Benth. Fl. Austr. i. 273 (1863), partim ; Bailey, Queensl. FL i. 155,

partim; Merrill in Philipp. Gov. Lab. Publ. vi. 17 ; non Forst.
• *

Leaves deeply 3-5-lobed (or some of them undivided), coarsely serrate.

Fruits 0-8-celIed, both body and prickles glabrous.

Seychelles, Home !—Also on the Keeling Islands, islands in the Gulf o£

Siam, ofF Cambodia and Borneo, Philippine Islands, and on the Howick,

Frankland, and Northumberland Islands off the coast of Queensland.

4. T. procumbens, Forst. £. Prodr. 35 (1786) ; Hemsl. in Journ. Bot. xxviii.

(1890) 2, t. 293.
* i

T. Fabreana, Gaud. Bot. Voy. Freyc. 478, t. 102 (1826).

7\ radicans, Bojer in Jtouton, Douzieme Rapp. Ann. Maurice, 20 (1842).

T. crassifolia, Sol. ex Seem. FL Viti. 2(3 (1865), in syn.

Leaves broadly ovate or suborbicular, undivided or 3-lobed as far as the

middle or less, crenate or eremite-serrate. Fruits 6—10-celled, both body and

prickles pilose.

Amirante Islands : Isle des Roches, Coppinger ! Providence Island, Cop-

pinger ! Galega Island, Bouton ! Chagos Islands : Diego Garcia, Hume !

6r. C. Bourne, 11 !—Also on the Keeling Islands, Fitzroy Island (Queensland),

Purdy Islands (north of New Guinea), and widely spread in Polynesia.

See PL 17. fig. 6, fruit and prickle.

Sect. III. Lasiothhix, nob.

Subseet. Graciles, nob.

5. T. Kirkii, Mast, in Oliver, Fl. Trop. A£r. i. 250 (18G8) ; K. Schum. in

Engl. Pflanzenw. Ost-Afr. C. 265 (1895).

Stems procumbent, much branched, very slender (hardly 1 mm. in dia-
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meter 30 cm. from the apex). Leaves palmatifid, setulose ; lobes 3-5, oblong,

crenate. Inflorescences solitary at the nodes ; peduncle 5-0 mm. long,

bearing three 2-flowered or 1-flowered cymes subtended by a common in-

volucre. Sepals very markedly cucullate, 4 #5 mm. long. Petals narrowly

oblanceolate, 3"5 mm. long. Gonophore about 0*3 mm. long; glands sub-

quadrate. Stamens 12, hardly 3 mm. long. Ovary 1 mm. diam., 3-celled
;

bristles terminated by a single spinulc. Fruit 1*5 cm. diam. including the

bristles, 3-celled, about 5-seeded, stellate-tomentellous ; bristles plumose

above, glabrous below.—The flowers were apparently overlooked by Masters,

though present on the type specimen. The dichotomous appearance of the

branching mentioned by Masters is due to the unusually vigorous growth of

some of the axillary branches, which may become nearly as long as the main

axes from which they arise.

German East Africa : 30 miles above the mouth of the Rovuma River,

Kirk !

See PI. 17. fig. 2, fruit and bristle.

Subsect. Digitate, nob.

6. T. digitata, nob., comb. nov.

Ceratosepalum digitation, Oliver, in Hook. Ic. PI. t. 2307 (1894).

An erect undershrub. Stem apparently branched from the base, about

70 cm. high, the youngest part about 2 mm. in diameter. Leaves deeply

5-7-partite or -foliolate, tomentellous below ; segments or leaflets oblanceo-

late. Sepals 12-14 mm, long, horn 4-5 mm. long, inserted 0'75-l mm. below

9-10 mm. long. Disc denselv villous-ciliate. Stamensthe apex.

38-39 in the two flowers examined. Ovary 5-G-celled.

North Nyasaland : Fwambo, Carson, 1

!

The original figure and description of Ceratosepalum digitatum are in-

accurate in several particulars : the ovules are in reality not ascending but

pendulous, and the petals are not glabrous but have, on the contrary, a very

dense villous band shortly above the base. The hairs on each petal are

interwoven with those on the disc, and with those of the adjacent petals, so

that on removal of the sepals an apparently continuous ring of hairs is seen,

to which the petals appear to be attached shortly above their base. The

petal shown in Ic. PL t. 2307 has been cut off above the band of hairs.

The cymes are figured as arising in the axils of the bracts, whereas they

are borne opposite to them, the branching being sympodial as in the other

species of Triumfetta. The lowermost bract may be carried up almost to the

level of the next cyme above, in which case the latter appears to be axillary

on superficial examination. The inflorescence differs from that of T. macro-

coma in having the uppermost leaves reduced to bracts and in being more

contracted.
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In discussing the validity of the genus Cevatosepalum, which he rightly

reduced, Schumann stated (Engl. Bot. Jahrb. xxxii. 134) that the ovary

was 2-celled. C* digitatum, however, has a 5-G-celled ovary, as described by

Oliver.

7. T. macrocoma, K. Schum in Engl. Bot. Jahrb. xxxii. (1902) 133.

An erect undershrub. Stems freely branched above, 80-140 cm. high, the

youngest part about 1 mm. in diameter or less. Leaves more or less deeply

3-5-partite, sometimes trifoliolate with deeply 2-partite lateral leaflets,

pubescent below ; segments or leaflets lanceolate. Sepals 9-10 mm. long ;

horn 2*5 mm. long, inserted almost at the apex. Petals 7-8 mm. long.

Stamens 27-37 in the three flowers examined. Disc sparingly and shortly

ciliate. Ovary 2-celled. Fruit 3-5 cm. in diameter including the bristles.

Angola : Benguella ; Bailundo Distr., at 1500 m., Wellman ! Huilla, on

the stony slopes of the chalk-hills at 1740 m., Dekindt, 74! 233 ! Near the

Fort Princeza Amelia, Kubango, Gossiveiler, 3910 !

8. T. trifida, nob., sp. nov.

Caulisferrugineo-furfuraceo-tomentosus. Folia usque ad vel ultra medium
triloba, lobo medio quam lateralibus patulis majore, 3-5 cm. longa, 4 #5-7'5 cm.

lata (suprema subindivisa, suborbicularia, basi obtusa, circiter 2*5 cm. dia-

metro), basi late retusa vel subtruncata, subquinquenervia, serrata vel serrulara,

utrinque pilis stellatis subtus numerosioribus scaberrima, supra nervis incon-

spicuis venulis occultis, subtus nervis prominentibus venulis valde reticulatis ;

lobi ovati vel ovato-oblougi, l'5-3 #5 cm. longi
;

petioli 2-3*5 cm. longi,

furfuraceo-tomentelli
; stipulee triangulari-subulate, circiter 6 mm. long<T,

setoso-ciliatee. Inflorescentia terminalis et axillaris, cymis solitariis oppositi-

foliis ; bracteae involucrantes stipulis conformes, 8 mm. longa?, 1-1*5 mm.
late, setoso-ciliate. Sepala linearia, inferne ampliata, 1*5 cm. longa, basi

2*8 mm. lata, medio 1*4 mm. lata, 4 mm. supra basin reflexa, extra pilis

stellatis scabrido-tomentosa, purpuraseentia, cornu subapicali robusto 1*8 mm.
longo. Petala anguste oblanceolata, circiter 11 mm. longa, 3 mm. lata,

inferne intus linea transversa dense villosa.

gulares, approximate, 0*6 mm. longa?, 1 mm, late. Discus dense villosus.

Glandulre gonophori quadran-

Stamina 29-31. Ovarium 4-5-loculare, dense villosum ; villi 1*5-2 mm.
lonjn.

Youngest part of stem about 2 mm. in diameter. Leaves trilobed to the

middle or beyond, scabrid-pubescent below ; lobes ovate or ovate-oblong.

Sepals 15 mm. long ; horn hardly 2 mm. long, inserted almost at the apex.

Petals 11 mm. long. Disc densely villous. Stamens 29-31 in the twd

flowers examined. Ovary 4-5-celled.

Congo Free State: Lubombo, Ohoma liiver, Mwero, Descampsl (Herb.

Berol.).



THE TRIUMFETTAK OF AFRICA. 249

Subsect. Actixocarpje, nob.

9. T. actinocarpa, S. Moore in Journ. Bot. xv. (1877) 66.

A dense yirgately branched shrub, 1 in. high. Branchlets furfuraceous-

puberulous. Leaves 4-13 mm. in diameter, dentate-serrate, finely tomentel-

lous on both surfaces, afterwards pubescent above
;
petioles slender, 2-10 mm.

long, puberulous. Sepals linear-spathulate, 6*5 mm. long, 1*4 mm. broad.

Petals 5 mm. long, 2-2'2 mm. broad. Gonophorehorn 1*5—2 mm. long.

0*7 mm. long;

Stamens about 40, 4*5-5 mm. long.

ds longer than broad. Disc hardly 0"3 mm. long.

Ovary 1 mm. long including the

bristles terminated by a single spinule, under 0*5 mm. longbristles ;

including the spinule. Fruit about 1*5 cm. in diameter including the

bristles.

In the original description the ovary was described with some doubt as

bilocular. We were fortunate in finding an undamaged bud, and are able to

confirm this.

Somaliland : Ahl Mountains, at 1500 m., Ilildehrandt, 882 !

10. T. pleiacantha, nob., sp. nov.

Rami lignosi, albidi, striati, glabri ; ramuli 0'75-l'5 mm. diametro, fulvo-

tomentelli. Folia suborbicularia, basi rotundata vel subtruncata, apice obtusa

vel rotundata, 7-20 mm. diametro, crenato-serrata, utrinque albido-tomentella;

petioli 2-7 mm. longi, tomentelli. Sepala linearia, 12*5 mm. longa, 1*4 mm.
lata, cornu 1 mm. longo fere in apice inserto. Petala obovato-spathulata,

10 mm. longa, vix 4 mm. lata, inferne 1 mm. ciliata. Gonophorum. 0*4 mm.
lonjmm, ijlandulis transverse oblony;is 0*3 mm. longis, 0*5 mm. latis. Discus

annularis, membranaceus, ciliatus, 0*5-0*6 mm. longus. Stamina circiter 35,

9-10 mm. longa. Ovarium 2*5 mm. longum setis inclusis ; seta± stellato-

pilosre, spinulis 4-6 (2-7) terminate 1-1* 7 5 mm. loiigw spinulis inclusis.

Fructus fere 2 cm. diametro setis inclusis.

Branchlets tomentellous. Leaves 7-20 mm. in diameter, crenate-serrate,

coarsely tomentellous on both surfaces
;
petioles not slender, 2-7 mm. long,

tomentellous. Sepals linear, 12*5 mm. long, 1*4 mm. broad, horn 1 mm.

long. Petals 10 mm. long, hardly 4 mm. broad. Gonophore 0'4 mm. long;

glands broader than long. Disc 0*5-0*G mm. long. Stamens about 35,

9-10 mm. long- Ovary 2*5 mm. lon<>* including the bristles ; bristles tor-

minated by several spinules, 1-1*75 mm. long including the spinules. Fruit

almost 2 cm. in diameter including the bristles.

4 Somaliland : alluvial plain near the Shebele River, James §" Tlirupp !
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Subsect. Sonderiane, nob.

11. T. Sonderii, Ficalbo et Hiern in Trans. Linn. Soc. ser. II. Bot. ii. (1881)
17 : K. Schum. in Engl. Pflanzenw. Ost-Afr. C. 265 (1895).

T. trichocarpa, Sond. in Linnoea, xxiii. (1850) 19; Harv. Thes. Cap. t. 52 (1859);
Harv. et Sond. FI. Cap. i. 228 (I860) ; Szjsz. Thalamifl. Eehmann. 151 (1887) ; non
Tlochst.

T. Sonderiana, Bolus in Journ. Linn. Soc, Bot. xxiv. (1887) 173,

A small erect undershrub. Rhizome woody. Stems 3-1 mm. in diameter
at the base

; branches numerous, sharply ascending. Leaves oblong, lanceo-

late-oblong or elliptic-oblong, 3-nerved at the base, stellate-hispidulous.

bepals 9 mm. long, cucullate at the apex ; horn 1*2-1*5 ram. long. Gonophorc
as long as the disc. Stamens 15-20. Bristles of ovary pilose, terminated by
a single long spinule. Capsule 3-4 cm. in diameter including the bristles

;

airs on the bristles mostly solitary, a few binate.—Sonder described the

cells as being uniovulate ; they are, however, biovulate as is usual in

Triumfetta.

Transvaal
:
near the Vaal River, Burke, 83 ! 265 ! McLea, 5504 ! Maka-

pnnsberge, Streydpoort, Eehmann, 5794 ! Above Aapies River, Pretoria,

Behmann, 4356 I near Pretoria, Mrs. Stainbank, 3654 ! Kuntze ! Schlecltter,

4145
!
Hoogeveld, between Standerton and Pretoria, and near Heidelberg

Wilms, 1009 ! without precise locality, Zeylier, 147

!

See PI. 17. fig. 3, fruit and bristle.

n'

Subsect. Paniculate, nob.

12. T. geoides, Welw. ex Mast, in Oliver Fl.Trop. Afr. i. 256 (1868); Hiern,
Cat. Welw. Afr. PL i. 97 (1896) ; K. Schum. in Warb. Kunene-
Sambesi Exped. 299 (1903).

Steins fulvous-tomentose, leafy and flowering, usually not distinct. Leaves
pubescent or puberulous, in a dried state dark green or brown on the upper
surface, fulvous-tomentose on the lower. Stipules 4-5 mm. long. Stamens
about 20. Fruits 2-5-3 cm. in diameter including the bristles.

The following varieties may be distinguished :

a. typica, nob.
;

folia supra non vel vix rugosa, priinuni stellato-pubes-

centia, demum puberula, exsiccando brunnea vel viridula.

Angola : Huilla ; near Lopollo, Welwitsrh, 1413 ! Humpata, Bertha
Fritsche, 238 ! sandy ground on the slopes of hills, 1700-1800 m., Bekindt,
50 ! Kassinga and Kubango, at 1400 m., Baum, 236 ! Knelleis (Marambu),
1400 in., white sandy ground on the edge of a wood, Baum, 236 1

In Baum's material there are two kinds of shoots : those bearing both
leaves and flowers, which are fulvous-hirsute ; and leafless flowering shoots

which are brownish and sparingly pubescent.
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/3. rugosa, nob. : folia supra rugosa, nervis stellato-pilosis ceterum pilis

plerumque simplicibus setulosa, exsiccando intense viridia.

Angola : Malange Distr. ; Toba Quatungi, Gossweiler, 1447 ! 1448

!

between Sanza and Malange, Pogge, 11

!

13. T. rhodoneura, K. Schum. in Engl. Bot. Jahrb. xxxii. (1902) 134.

Leafy and flowering stems distinct, the former reddish-tomentose, the

latter fulvous-tomentose, aphyllous, branched from the base. Leaves tomen-

tose on both surfaces, in a dried state reddish-brown on the upper surface.

Stipules about 1 cm. long. Disc pilose on the inner surface. Stamens 23-26;

Fruits 2*5-3 cm. in diameter including the bristles.

Angola: Benguella; near Huilla, Antunes, 50!

Schumann's description of T. rhodoneura is inaccurate in several parti-

culars : the disc does not consist of broad ovate scales, but forms an undulate

ring ; the petals are not glabrous below ; and the under surface of the fully

developed leaves is buff-coloured in a dried state, not red ; both surfaces are

reddish, however, in a young state.

There are two sheets of T. rhodoneura in the Berlin Herbarium :
on the

first all the flowering shoots are fulvous-tomentose, as described by Schu-

mann ; the solitary flowering shoot on the second sheet, however, is brownish

and only sparingly pubescent, just like Baum's specimen of T. geokles. If

there has been no mixture of specimens and the indumentum really varies to

this extent, it may be questioned whether T. rhodoneura is specifically distinct

from T. geoides. It might perhaps be treated as a variety.

14. T. iomalla, K. Schum. in Engl. Bot. Jahrb. xv. (1892) 132.

Whole plant densely rusty-tomentose. Stems of one kind, bearing both

leaves and inflorescence, 20-30 cm. long, 3-4 mm. in diameter at the base,

flexuous, the inflorescence developed with, or after, the leaves. Leaves

elliptic-oblong or ovate-lanceolate, acute at the apex, rounded at the base,

3-1) cm. long, l'5-2'5 cm. broad, serrate, pubescent or tomentose above,

woollv-tomentose below. Stamens 30-34.

Congo Free State : Mussumba, Pogge, 21

!

15. T. hirsuta, nob., sp. nov.

Caules validiusculi, leviter flexuosi, 10-60 cm. longi, basi 2-5-4-5 mm.

diametro, superne + hirsuti, interne glabrescentes. Folia + anguste oblan-

ceolata vel lanceolata, dentato-apiculata, in basin angustata, 5-10 cm. longa,

0-5-2 cm. lata, acutiuscule serrata, pilis stellatis et simplicibus hirsuta,

pracipue in innovationibus. Inflorescentia 4-10 cm. longa, fulvo-tomentosa.

Sepala 7"5-10 mm. longa, I\r>-1'75 mm. lata, extra aureo-tomentosa, intus

venis 5-7 distinctis, cornu 0-3-0'5 mm. longo. Petala obovata, apice rotun-
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data vel + emarginata, 6*5-9-5 ram. longa, 3-5-5 mm. lata. Stamina 23-28.
Fructus circiter 2 cm. diametro setis inclusis.

Steins either all flowering, or some purely vegetative, stoutish, slightly
flexuous, 10-60 cm. long, 2*5-4-5 mm. in diameter at the base, more or less

hirsute above, glabrescent below, the inflorescence developed before or with
the leaves. Leaves oblong-lanceolate, Iinear-oblancoolate or lanceolate,

acutely apiculate, narrowed towards the base, 5-10 cm. lono-, 0*5-2e , v <s - cm.
broad, rather sharply serrate, hirsute with both stellate and simple hairs,

more especially in a young state. Inflorescence 4-10 cm. long. Stamens
23-28. Fruits about 2 cm. in diameter including the bristles.

Transvaal : hills at Shilouvane, Junod, 605 ! 667 ! hills near Barberton, at

1200 m., Thorncroft in Herb. J. M. Wood, 4353 ! grassy mountain-sides,
Saddleback Range, Barberton, Galpin, 478 ! Mount Sheba, near Barberton,
at 1140 m.

;
Bolus, 7688 ! Pilgrim's Rest, Lydenburg GoldHelds, Atherstone !

16. T. Mastersii, Baker f. in Trans. Linn. Soc. ser. II. Bot. iv. (1894) (5
;

K. Schum. in Engl. Bot. Jalirb. xxx. (1901) 352.

7*. Wehvitschii, .Mast, in Fl. Trop. Afr. i. 255 (1868), quoad plantain nyastnsanum.

a. typica, nob.—Steins of two kinds, some bearing both leaves and in-
florescences, others produced later purely vegetative, all stoutish, slightly
flexuous, 30-55 cm. Jong, 3-4-5 mm. in diameter at the base, glabrescent
below, the inflorescence developed before or with the leaves. Leaves oblan-
ceolate-oblong or obovate-oblong, apiculate from an obtuse or rounded apex,
narrowed to the base, 5-9-5 cm. long, 1-5-4 cm. broad, conspicuously serrate,'

in a young state tomentellous or softly pubescent below, glabrescent or
glabrous below in the adult state, and very closely and distinctly reticulated.
Inflorescence 3-10 cm. long. Stamens 30-40 (28-53).

Portuguese E. Africa : Beira, Bra(,a\ Sotshi, at 900 in., Kirkl between
Impempe and Sotshi, Kirk ! near Kankanje, Kirk ! Nyasatand : Zomba,
P Shire Highlands, Adamson, 16 ! Uuo, Scott Ell
Mt. Milanji, Whyte, 105! 163! without locality, Buchanan, 260! 1341!
Buchanan, in Herb. J. M. Wood, 6985 ! Matabeleland, Dates.

Dur. in Bull. Soc./3. Descampsii, nob.— 7\ Descampsii, De Wild, et Th.
Bot. Belg. xxxix. 2. (1901) 95 ; Ann. Mus. Congo, ser. ^

Differs from the typo in the indumentum of the leaves, which are harshly
and sparingly stellate-pubescent on the lower surface in a young state.

Congo Free State: Babondo (Loniami), Descamps ; Lukafu, Verdickl
Be Jieerst. Nyasaland : Umalila, M'pesu Mt., steep slopes,

2000 m., Goetze, 1362! (partini)

leaves nearly glabrous from an early stage).
(
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y. heliocarpa, nob.— T. heliocarpa, K. Schum. in Engl. Bot. Jabrb. xv.

(1892) 131.

Stems of one kind, 22-152 cm. long, about 4 mm. in diameter near the base,

slightly flexuous, fulvous-tomentose, eventually glabrescent below and reddish

near the base, bearing 2-4 leafy branches 9-17 cm. long, and a terminal

inflorescence, the latter developed with the leaves. Leaves oblong, truncate

or rounded at the apex or obtusely apiculate, rounded or narrowed into the

base, 5-7'5 cm. long, 1-8-3-3 cm. broad, conspicuously serrate, slightly

wrinkled and stellate-puberulous above, fulvous-tomentose or tomentellous

below in the adult state. Inflorescence 12-14 cm. long. Stamens 32-38.

Young fruits 1*8 cm. in diameter including the bristles.

Congo Free State: Lulua River, Pogge, 10! South Rhodesia: between
Broken Hill Zinc Mine and Bwana M'cuba Copper Mine, Allen, 327 !

17. T. Welwitschii, Mast, in Oliver, Fl. Trop. Afr. l. 255 (1808), quoad
plantain angolensem

; Baker f. in Trans. Linn. Soc. ser. II. Bot. iv.

(1894) 7 ; Dewevre, in Bull. Soc. Bot. Belg. xxxiii. 2 (1895) 98 ; Hiern,
Cat. Welw. Afr. PI. i. 97 (189G).

a. typica, nob.—Stems of two kinds, some bearing both leaves and
inflorescence, others purely vegetative, all slender, nearly straight, 30-45 cm.
long, 1-5-2*5 mm. in diameter at the base, glabrescent below, the inflor-

escence developed before the leaves. Leaves linear-lanceolate or oblanceolate,

acute at the apex, narrowed towards the base, 6-11 cm. long, 8-18 mm.
broad, entire or very slightly serrulate, tomentellous below in the adult state.

Inflorescence 3-4 cm. long. Stamens 21-25.

Angola : Pungo Andongo ; frequent in stony pastures and in rather dry
bushy places, from the river Lutete to Candumba, WelwitscJi, 1414 ! Malange
Distr.

; on hard clay soil along the ro;id between Quizanga and Catumba on
the line from Luculla to Malange, Gossweiler, 1437 I 1438 ! near Keiando
close to the old fort Lusitania, Hanha, Gossweiler, 1702 ! from Keiando to

the Cubal River, along the Carriers' path to Hanha, Gossweiler, 1750!
Huilla ; slopes of sandy hills, 1740 m., Antunes, 134 ! 155 I

/3. Rehmarmii, nob.— T. Rehnannii, Szysz. Thalamifl. Rehmann. 151
(1887).

Stems of one kind, bearing both leaves and inflorescence, stoutish, flexuous,

densely pubescent, over 35 cm. long, about 3*5 mm. in diameter 30 cm. from
the apex, the inflorescence developed a little before the leaves. Leaves
linear-oblong, apiculate from an obtuse apex, narrowed towards the base,

5 6 cm. long, 6 8 mm. broad, serrulate, tomentellous below in the adult
state. Inflorescence about 15 cm. lone-.

Mashonal
n
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Engler, 3116 ! Laterite steppe, near Salisbury, 1500 m., Engler, 3082 !

Bechuanaland ; in sandy places, 1200 m., Marloth, 3327 ! Transvaal : Hout-

bosch, Rehmann, 6310 !

A specimen collected by Baines in the " South African Gold-fields '* appa-

rently belongs to var. Rehmanniu The flowers have 25-32 stamens.

7. laxiflora, nob.— T. laxiflora, Engl, in EngL Bot. Jahrb. xxxix. (1907) 579.

About 40 cm. high. Stems of one kind, bearing vegetative branches

15-21 cm. long below, and terminated by the inflorescence which is developed

at the same time as the leaves. Young parts stellate-tomentellous or pubes-

cent. Leaves linear-oblong, acute or apieulate at the apex, very gradually

narrowed into the base, 5-8 cm. long, 5 9 mm. broad, serrulate except near

the base, puberulous above and fulvous-tomentellous or pubescent below in a

young state, finally glabrous above, sparingly pubescent or puberulous below

especially on the nerves. Inflorescence laxly panicled
; pedicels as long as

or longer than the flowers. Stamens 25-31. Ovary 2-4-celled. Immature
fruit 1*8 cm. in diameter including the bristles.

Rhodesia : Mashonaland ; on stony steppes at Norton, near Salisbury,

1500 m., Enyler, 3025! between Broken Hill zinc-mine and Bwana M'cuba
copper-mine, Allen, 290 ! 370 I

Sect. IV. Lappula, DC, sensu amplif,

18. T. Dekindtiana, EngL in Engl. Bot. Jahrb. xxxix. (1907) 580.

T. Dekindtiana was originally described from fruiting material. A
description of the flowers is now given.

Cyma) pro nodo plures (usque ad 13), involucratae, plerumque simplices,

triflorse, 1-2 tantum composite, multiflone
;
pedunculi 5-8 mm. longi ; in-

volucri braeteas 5, 3-5 mm. longse, minores subulatie, majores lanceolate vel

lineari-lanceolate. Sepala 1*5 mm. supra basin reflexa, linearia, 6-9 mm.
longa, basi 1 mm. ceterum 0'5 mm. lata, extra tomentella, cornu 0'5 mm.
longo vix infra apicem inserto. Petala oblongo-oblanceolata, apice rotundata

vel retusa, 4-5 mm. longa, 1-1"5 mm. lata, basi per 0*75 mm. ciliata.

Gonophorum 0"5-0"75 mm. longum, glandulis obovatis circiter 0*5 mm.
longis. Discus #4 mm. longus, dense ciliatus, anthesi reflexus. Stamina 10;

filamenta circiter 6 mm. longa. Ovarium depresso-globosum, circiter 1 mm.
diametro, tomentellum, 4-loculare. Capsula) seta) 25-4 mm. longa}, dense

stellato-pilosse, apice 6-8-spinulata3.

A bushy herb or undershrub, 0'3-l\5 m. high. Young stem tomentellous,

afterwards scurfy-pubescent, more or less glabrescent towards the base.

Leaves ovate, ovate-oblong or oblong-lanceolate, acute, obtuse or rounded at

the apex, tomentellous on both surfaces
;
petioles 5-15 mm. long ; stipules

2-5 mm. long. Capsule about 1 cm, in diameter including the bristles,

4-celled ; bristles plumose, with about 6-8 terminal spinules.



THE TRIUMFETTAS OF AFRICA. 2;>;>
t v r

Angola to Rhodesia and German East Africa: Angola : Huilla, in

bushes at Mounyino, 17G0 m., fruiting in May, Antunes* 363! (partim),

Mossocollos of Kassuango, Kuiriri, Gossiveiler, 3001 1 Rhodesia : Batoko

plateau, flowering in February, Allen, 435 ! N. Melsetter, Umvumvumvu
River, 1200 in,, fruiting in April, Swynnerton ! German East Africa :

Muansa, south of Victoria Nyanza, Stuhlmann, 4524 !

19. T. Antunesii, nob., sp. nov.

Suffrutex gracilis, 0"5-l*2 m. altus, ramis stellato-pubescentibus inferno

glabrescentibus elevato-reticulatis circiter 4 mm, diametro, (35-70 cm. infra

apicem. Folia ovato-lanceolata (superiora lanceolata), basi rotnndata vel

obtuse cuneata, apiee obtusa vel subacuta, 4 -5-(r5 cm. longa, 1*5-3 cm. lata,

irregulariter serrulata, chartacea, leviter discolora, basi 5-nervia, nervis supra

inconspicuis subtusprominentibus exterioribusparvis, supra dense pubescentia

subtus tomentella ;
petioli 0"5-l'5 cm. longi. Infiorescontia foliata, foliis

superioribus l'5-2 cm. longis, usque ad 30 cm, longa. Cymse pro nodo

circiter 6
;
pedunculi pubescentes, 3-4 mm. longi. Alabastra graeilia, extra

sparsmscuieule stellato-pubescentes, matura in sicco 5-6 mm. longa. Sepala

purpurascentia, linearia, 7"5 mm. longa, 0'5 mm. lata, cornu 0"3 mm. longo

densiuscule pubescente. Petala oblanceolato-linearia, 4*5 mm. longa, 1 mm.
lata. Glandular suborbiculares, 0'2 mm. diametro. Stamina 10, 5-6 mm.
longa. Ovarium 4-loculare. Fructus juvenilis tantum visus ; aculei uncinati,

longe setosi.

A slender undershrub 0*5-1*2 m. high. Leaves ovate-lanceolate, rounded

or obtusely cuneate at the base, obtuse or subacute at the apex, 4"5-tr5 cm.

long, 1*5-3 cm. broad, densely pubescent above, tomentellous below. In-

florescence leafy. Buds very slender, sparingly stellate-pubescent. Horns

of the sepals densely pubescent. Stamens 10. Ovary 4-cclled. Prickles of

fruit uncinate, setose.

; Mounyino, Antvnes, 363! (partim), under trees,Angola : Huill; I

Dehndt, 277 !

Apparently allied to T. Dekindtiana, Engl., from which it differs in the

uncinate prickles.

20. T. micrantha, K. Sebum, in Engl. Bot, Jahrb. xv. (1892) 128.

Branches scabrid-pubescent with short hairs. Petioles slender, 5-15 mm.
long. Mature leaves lanceolate-oblong, 6-8 cm. long, 1*5-2 cm. broad,

serrulate, scabrid on the upper surface, hairs inconspicuous, mostly simple,

tomentose or pubescent below. Petals spathulate, retuse. Prickles densely

pilose, with 2-8 terminal spinules.

r>
ifurth (ser. iii.)

Very young leaves are stellate-pilose on the upper surface, but the stellate

hairs gradually disappear, so that long before the leaves are adult most of the

hairs on the upper surface are simple. -
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21. T. setulosa, Mast, in Oliver, Fl. Trop. Afr. i. 259 (1868) ; Hiern, Cat.

Wehv. Afr. PI. i. 100 (in part).

T. Hcnsii, De Wild, et Th. Dur. in Bull. Soc. Bot. Belg. xxxix. II. (1900) 93 ; Ann.
Mus. Congo, s<5r. I. i. (1902) 189, t. 95 ; ser. V. i. (1903) 56.

T. ovtJmcantha, Durand et Schinz, Etudes Fl. Congo, i. 82, non Wehv.

Bush about 1 m. high. Branches hirsute, tornentose in a young state.

Petioles stoutish, 3-6 mm. long. Mature leaves ovate-lanceolate, 3*5-5 cm.

long, rather irregularly serrate, clothed with stellate and long simple hairs on

the upper surface, the stellate hairs eventually disappearing for the most part,

tomentose below. Sepals stellate-pubescent outside, horn with 1-3 bristles.

Petals oblong, rounded. Capsule about 7 mm. in diameter including the

prickles. Prickles densely pilose, with 2-6 terminal spinules.

British East Africa to Angola :—British East Africa : Kavironda, tall and
climbing amongst long grass, Scott Elliot, 7152 ! Congo Free State

:

Ngombe-Lutete, Hens (ser. A), 269 ! Angola : Pungo Andongo; in bushy
stony places between Caghuy and Mangue, fls. and fr., middle of April, rather

rare, Welwitsch (in Herb. Mus. Brit.), 1410 !

Var. Gilletii, nob.— T. Gilletii, De Wild, in Ann. Mus. Congo, ser. V. i.

55 (1903).

Prickles almost glabrous, with 1-1 terminal spinules.

Congo Free State : Kisantu, Gillet, 531, 945, et sine numero ! Campine,
near Mussenge, Pogge, 612 !

22. T. angolensis, nob., sp. nov.

T. setulosa, Hiern, Cat. Wehv. Afr. PI. i. 100, partim, non Mast.

Herba annua, usque ad 80 cm. alta, e basi ramosa, ramis simplicibus vel

subsimplicibus teretibus stellato-pilosis. Folia elliptica ovato-elliptica vel

lanceolato-oblonga, apice rotundata vel subacuta, 2-7*5 cm. longa, 1-4*5 cm.
lata, serrata vel serrato-crenata, utrinque subtus magis stellato-pilosa, pilis

nonnullis simplicibus, tandem puberula, nervis utrinque 3-4, subtus elevatis
;

stipuke subulate, 3 mm. longa;, longe pilosse. Inflorescentia foliata ; cymse
pro nodo usque ad 5, trinora?

; pedunculi usque ad 3 mm. longi ; bractese
lanceolate, 2'5 mm. longa?, basi 0*5 mm. latse. Sepala linearia, 5 ram. longa,
0*5 mm. lata, extra stellato-pubescentia, cornu 0*5 mm. longo pilis simplicibus
ornato. Petala oblanceolata, apice rotundata, 5 mm. longa, 1 mm. lata, basi
ciliata. Gonophorum 0*5 mm. altum, glandulis transverse elliptico-oblongis.

Discus 0*3 mm. longus, ciliatus. Stamina 10 ; filamenta circiter 5 mm. longa,
inter se libera, subteretia. Ovarium subglobosum, circiter 0*75 mm. diametro,
4-loculare. Capsula pallido brunnea, 6-7 mm. diametro aculeis inclusis,

aculeis patenter pilosis, spinulis 2-5 terminatis.

0-3-0-8 m. high, branched from the base. Hairs on the stem stellate.

Leaves oblong or elliptic, 2-7*5 cm. long, 1-4*5 cm. broad, stellate-pubescent
on both surfaces. Sepals stellate-pilose outside, horn with several small

•
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bristles. Filaments free at the base. Prickles o£ the fruit pilose, with 2-5

terminal spinules.

Angola : Huilla ; in bushy places along the borders of woods in Matas de

Monino, Welwitscli, 1411 ! Mounyino, 1760 m., Anilines, 312 ! in waste

places at Kassuango Kuiriri, Gossweiler, 301 (J

!

Differs from T. setulosa chiefly in habit and indumentum.

23. T. paradoxa, nob., sp. nov.

T. setulosa, var. (?) paradoxa, Welw. ex Iliern, Cat. Welw, Afr. PI. i. 100.

Herba annua, gracilis, erecta. Rami pilis simplicibus hirsuti. Folia ovata

usque lanceolata, basi rotundata, apice acuta, 2'5-5'5 cm. longa, 1-2*5 cm. lata,

serrata, supra pilis simplicibus appressis, subtus pilis simplicibus et stellatis

parce induta
;

petioli 4-11 mm. longi ; stipulce longe ciliake. Sepala 5 mm.
longa, circiter 0'7 mm, lata, extra superne pilis simplicibus vel bifurcatis

hirsuta, pilis nonnullis parvia stellatis caducis interjectis, cornu 0*5 mm. longo

setuloso. Petala oblanceolata, 3*5-4 mm. longa, 1'3-1'5 mm, lata. Stamina

10. Filamenta in basin dilatato-complanata + connata. Ovarium 4-loculare.

(tapsula nigra, 8-9 mm. diametro aculeis inclusis, glabra, aculeis glabris

basi dilatatis, spinulis 2-G terminatis.

An annual, slender, erect herb. Hairs on the stem and the upper surface

of the leaves simple. Sepals pilose outside towards the apex only, hairs

simple or bifurcate. Filaments distinctly broadened and more or less connate

at the base. Prickles and fruit-body glabrous. Prickle with 2-6 terminal

spinules.

Congo Free State : Lunda ; Mussumba, Pogge, 26 ! Angola ;£>
Golungo

Alto ; in hilly places of the mountains of Serra de Alta Queta, Welwitschj

1412 (herb. Mus. Brit.) ! [ Welwitsch, 1410, in herb. Kew.]

Small stellate hairs occur amongst the little bristles on the upper half of

young buds ; they drop otF before the bud is fully developed.

24. T. delicatula, nob., sp. nov.

Suffrutex gracilis, O'S-PS m, altus, ramis stellato-pubescentibus minute

tubereulatis circiter 2'5 mm. diametro 35-40 cm. infra apicem. Folia ovata

vel ovato-lanceolata (superiora anguste lanceolata), basi rotundata vel obtuse

cuneata, apice acuta vel subacuta, 3-8 cm. longa, 1-3*5 cm* lata, irregulariter

serrata, cbartacea, leviter discolora, basi 5-nervia, nervis lateralibus supra

indistinctis subtus prominentibus, supra sparse subtus densius pubescentia
;

petioli 0'5-l*5 cm. longi. Inflorescentia foliata, foliis superioribus 1*5-2 cm.

longis, usque ad 16 cm. longa. Cymoe pro nodo circiter 4
; pedunculi usque

ad 3 mm. longi, pubescentes. Alabastra superne sparse setulosa, pilis simpli-

cibus biradiatis et stellatis, matura in sicco 5-6 mm, longa. Sepala purpura-

scentia, linearia, 8 mm. longa, 0*7 mm. lata, cornu 0*25 mm. longo sparse

setuloso. Petala oblanceolata, 4*5-5 mm. longa, 1-1*2 mm. lata. Glandulse

suborbiculares, 0*2 mm. diametro. Stamina 10, 5-6*5 mm. longa. Ovariinm
LINN. JOURN.—BOTANY. VOL. XXXIX, T
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4-locnlare. Fructus glabri, vix 1 cm. diumetro aculeis inclnsis, aculeis

uncinatis <j;labris.

A bonder undershrub, 0'8-l'5 in. high. Leaves ovate or ovate-lanceolate,

rounded or obtusely cuneate at the base, acute or subacute at the apex,

3-8 cm. long, 1-3*5 cm. broad, sparingly pubescent above, more densely

pubescent below. Inflorescence leafy. Buds very slender, sparingly setulose

in the upper part, giabreseeut in the lower. Horns of the sepals sparingly

setulose or glabrescent. Stamens 10. Ovary 4-celled. Fruits glabrous, less

than 1 cm. in diameter including the prickles
;
prickles uncinate.

Angola: Huilla ; stony ground in open spaces on Monyno Mt., 1780 m.,

Antuncs, 141 ! under trees, Mounyino, 17f>0 m., Antunes, 31G !

Apparently allied to T. paradoxa, nob., from which it maybe distinguished

by the uncinate prickles.

25. T. intermedia, De Wild, in Ann. Mus. Congo, ser. V. i. (1903) 50.

Tbe following derailed description of this little-known species lias been

drawn up from the material collected hy Buchanan :

—

Rami graciles, teretes, circiter 2 mm. dianvetro 30 cm, ah apice, stellato-

pubescentcs, denmm subglabri, internodiis 4-7 cm. longis. Folia oblongo-

lanceolata, 4-8 cm. longa, 0-8-2 cm. lata, acuta vol subacuta, denticulato-

serrata, dentibus 3-6 mm. (ssepissime 5 mm.) distantibus, supra pilis simpli-

cibus puree setulosa, subtns pilis paucis simplieibus et stollatis, nervis utrinque

circiter 4 supra indistinctis subtus prominentilms. Petioli 4-14 mm. longi,

stellato-pubescentes. Stipule subulatse, 4-5 mm. longa?. Oymce pro nodo

usque ad 7
;
pedunculi 3 4 mm. longi ; bracteae subulatse, 2-2*5 mm. longae,

ciliatse. Sepala linearia, 4-5 mm. longa, 0*5-0*75 mm. lata, extra inferno

glabra, apicem versus sparsiuscule stellato-piiosa, cornu 0*5 mm. longo setula

unica terminate. Petala oblanceolata, apice rotundata, 4-4*5 mm. longa,

1-1*25 mm. lata, interne 0*5 mm. parce pilosa. Gonophorum vix 0*5 mm.

altum crlandulis transverse oblongis 0*25 mm. longis. Stamina 10 ; filamenta

3-4 mm. lon^a. Ovarium subglobosum, 0*75 mm. diametro, 4-loculare
;

stylus circiter 3 mm. longus. Capsula (immatura tan turn visa) globosa,

aculeis subglabris apice 1-4-spinulatis.

Plant branched above. Stem stellate-pubescent, soon glabrescent. Leaves

oblong-lanceolate, 4-8 cm. long, 0'8-2 cm. broad, sparingly pilose with

simple hairs on tin* upper surface, and with both simple and stellate hairs on

the lower. Stipules 4-5 mm. long, subulate. Sepals glabrous below,

sparingly stellate-pilose above, horn terminated by a single bristle. Petals

rounded at the apex, pilose at the base. Stamens 10. Prickles not broadened

at the base, with 1-4 terminal spinules.

Cono-o Free State : Kisantu, Gillet, 531 (bis) ! Nyasaland : without
^

precise locality, Buchanan, 210 ! G14 !

26. T. buettneriacea, K. Sclmm. in Engl. Bot. Jahrb. xv. (1892) 129.

Plant branched above, over 0*6 m. high. Stem stellate-pubescent. Leaves
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lanceolate or oblong-lanceolate, 5-8 cm, long, 1-3 cm. broad, sparingly pilose

on both surfaces ; hairs on the upper surface simple or both simple and stellate,

those on the lower surface mixed or mostly stellate. Stipules 1-2 mm. long.

Sepals stellate-pubescent outside, horn terminated by a single bristle. Petals

einarginate, puberulous at the base. Stamens 10.

much broadened at the base, terminated by 1-4 spinules.

Prickles glabrescent,

Djurland ; Great Seriba Ghattas, «/<

>/<

Bongoland
;

^

17

27, T. dubia, De Wild, in Ann. Mus. Congo, ser. V. i. (1903) 54.

Barter's specimen enables us to give a more detailed description of this

interesting species, which was originally described from incomplete material.

Frutex 1-1*3 m. altus, ramis teretibus circiter 3 mm. diametro longe

stellato-pubescentibus. Folia lanceolata vel ovato-Ianceolata, 3-9 cm. longa,

O'd-3'5 cm. lata, acuta, basi subcuneata, serrata, dentibus setiferis 2-4 mm.
distantibus, supra pilis simplicihus (nervis exceptis), subtus pilis stcllatis ot

simplieibus pubescentia, nervis utrinque 4-6 supra prominulis subtus promi-

nentibus. Petioli 8-18 mm. longi, subtomentosi. Stipulse e basi ovato-

lanceolata longe acuminata?, 4 mm. longa1
, acumine 2 mm. longo incluso, basi

1 mm. lata*. Inflorescentia e dichasis trifloris 5 constans. Pedunculi circiter

4 mm. longi ; bracteie subulate, 2-3 mm. longa), ciliatse"; pedicelli 2-3 mm.
longi. Sepala lineari-oblonga, 7 mm. longa, basi 075 mm. lata, extra longe

stellato-pilosa, cornu 0*7 mm. longo longisetuloso. Petala oblanceolata,

apice rotundata, 5 mm, longa, supra medium 1"5 mm. lata, basi per 0*5 mm.
stellato-pilosa. Gonophorum 0*75 mm. altum, glandulis suborbicularibus

Ovarimm0*25 mm. diametro. Stamina 8-12, filamentis 5 mm. Ion

depresso-globosum, 0'75 mm. diametro, 4-loculare, loculis 2-ovulatis. Capsula

(immatura tantum visa) globosa, aculeis pilosis spinulis 1-5 terminates.

Togoland : Sokode Farm, Scliroeder, 88 ! mountain savannah, 400 in.,

near Sokode, Schroeder, 112 ! Nigeria : Nupe, Barter, 1550! Congo Free

State: Kisantu, Gilletl German East Africa: Usindja ; Bugando, Stuhl-

mann, 3522 !

Plant branched above, 1-1\> m. high. Stem stellate-hirsute. Leaves

lanceolate or ovate-lanceolate^ 3-9 cm. long, 0'(j-3*5 cm. broad, hairs on the

irface simple (except on the nerves), on the lower both stellate and

Sepals fulvous-hirsute with stellate hairs. Petals oblanceolate.

upi

simj

>er

ile.

Prickles pilose, terminated by 1-5 spinules.

Var. tomentosa, nob. ; foliis subtus tomentosis a typo recedit.

Togoland : Bismarckburg, on the Jegge Stream, Buttner, 194 !

28. T. abyssinica, K. Sebum, in Engl. Bot.Jahrb.xv. (1892) 12G, et in Engl.

Hochgobirgsfl. Trop.

(1895); C. 265.

T. Vahlii, A. Rich, Fl. Abyss, i. 83 (1847), non Poir.

Afr. 298; Engl. Pflanzenw. Ost-Afr. A. in.

t2
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*

An erect, much-branched shrub. Leaves lanceolate, oblong- lanceolate, or

ovate-lanceolate, rounded or subcordate at the base, acute, 6-12 cm. Ion

1*5-0 cm. broad, shortly stellate-pubescent .on both surfaces, more sparin

ft'

on the upper. Sepals about 10 mm. long, horn 0*5 mm. long. Stamens 10.

Ovarv 4-5-celled. Fruit 8-10 ram. in diameter including the prickles,

prickles short and rather stout, densely pilose.

Abyssinia : on mountains near Lake Amba, 1900 in., and on ML Scholoda,

2000 m., Schimper (18(53-8), 853 ! Mount Scholoda, Schimper (sect. 2)

3)

01

(1

Possibly only a form of T. tomentosa, from which it seems to differ in little

but the indumentum and shape of the leaves (see key).

Angola : Golunga Alto ; in dense thickets of primitive woods and amongst

Penn'mtum along the banks of the Quibolo stream, near Sange, Welwitsch,

1415 ! Pungo Andongo ; at the bushy margins of woods, along the banks

of the river Luxillo, Wehcitseh, 1410 !

Mus.)

belong here.
—

30. T. tomentosa, Boj. Hort. Maurit. 43, nomen (1837) ; et in Bon ton,

M
Ind. i. 31)4 (1874) ; Engl. PH:

K. Sebum, in Engl. I. c. 0. 205.

I 11 (181)5) ;

A shrub, .3 in. high or less. Leaves undivided or the lower ones slightly

tricuspidate, mostly ovate, subcordate or cordate at the base, acute, 5-12 cm.

long, 2*5-7 cm. broad, tomentose, especially on the lower surface. Sepals

4-5-8*5 mm. long, horn 0*2-0*5 mm. long. Stamens 8-10. Ovary 4-celled.

Fruit 1-1*5 cm. in diameter including the prickles
;
prickles slender, pilose

or nearly glabrous.

From the Upper Oubangui through Mittuland to Mombasa south to the

Shire Highlands and Angola :

—

r>
j — *->

Upper Oubangui ; Krebdje (Ft, Sibut), Chevalier, 5050 ! Balidga

Country ; Dar Banda, Chevalier, G0D2 ! Mittuland ; Mvolo, Sehweinfurth,

2812 ! Uganda ; Sibu, Nandi Country, James I between Nandi and Mumias,

1300-1800 in., Whi)te\ 5th march from Lubwas, \\'lnjte\ Busoga Gardens,

\\hyte\ British East Africa ; Mombasa, Wakefield] Bojerl Msilala, Ilan-

miujton ! German East Africa ; Kilimanjaro, Marangu, everywhere in the

bush, 1500-1900 in., Volkens, 1403! forest of Ngongongare, Lhlig, 520!

Sakarre, on sunny borders of woods, up to 1300 in., Busse, 347 ! Usambara ;

among bracken, 1900 m., Buehivald, 374! Kwai, 1000 in., Albers, 153! at

1800 m ., A liters, 253 ! Mlalo, on the slopes of low hills, Hoist, 32 ! 044!

Aniani, on the way to the Sigi valley, Braim in Bot. Inst. Amani, 777 !
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Ukerewe, on the edge of a wood, Uhliy, 21 ! Karagwe ; Kafuro, 1350 id.,

Stuhlmanv, 1808 ! Ukamba ; Kitu, Hildebrandt, 2769 ! forest on the Ugalla,

Bokm, 112! 126! Zanzibar, Kirk I Angola: Huilla ; in shrubby woods

near the river Monino, Welwitsch, 1420! in grassy places at the Erne stream,

Welicitsch, 1423 ! Bumbo ; sporadic in damp wooded and shrubby places in

Chao da Xella, Welwitsch, 1421 ! Mounyino, on the river-bank, 1760 m.,

Dekindt, 300 !

Volkens states that the flowers are visited by Honey-suckers (Nectarinid).

According to Busse, the bark yields excellent bast for cordage.

Native names : "Sosokole"

—

Basse § Albert; "Fifiokolue"

—

Albert,

See PL 17. fig. 5
5
fruit and prickle.

31. T. Heudelotii, Planch, ex Mast, in Oliver, Fl. Trop. Afr. i. 259

(1868).

Very like T. tomentosa, of which it may be only a form. It differs from

typical tomentosa in the smaller fruits with stouter prickles, much broadened

into the base.

Senegambia : Heudelot^ 681

!

32. T. glechomoides, Welw. ex Mast, in Oliver, Fl Trop. Afr. i. 258

(1868) ; Hiern, Cat. Welw. Afr. PL i. 99 (1896).

Stems numerous, prostrate, about 2 mm. in diameter 30 cm. from the apex,

arising from a woody rhizome ; flowering branches erect. Leaves ovate,

obtuse or rounded at the apex, cordate at the base, 3*5-7 cm. long, 2'5-5*5cm.

broad, crenate-serrate, 7—9-nerved at the base, sparingly setulose with simple

appressed hairs or nearly glabrous on the upper surface, scabrid or scaberulous

on the lower surface, mainly with stellate hairs. Cymes lax
;
pedicels about

0-5
. 1mm. ion jr. Sepals about 9 mm. long, setulose with simple or bifurcate

hairs on the upper half, ciliate for 1 mm. at the base ; horn 0*5 mm. long or

less, terminated by a bristle. Glands suborbicuiar, distant. Stamens 10.

Ovary 4-celled.

Angola : Huilla ; in bushy woods between Monino and Erne stream,

Welwitsch, 1409 ! Mounyino, creeping on sandy ground, 1760 m., Dekindt,

268 ! in herb-grown woods between Kaconda and Bissapa, Gossweiler, 4303 !

33. T. obtusicornis, nob., sp. now
Kami ut videtur decumbentes, graciles (circiter 1 mm, diametro 3 5-30 cm.

ab apice), parce stellato-pilosi. Folia ovata vel inferiora late clliptica,

2'5-4"5 cm. longa, 2-3 cm* lata, apice obtusa vel rotundata, basi rotundata,

truncata vel subcordata, quinquenervia, nervis utrinque 2-3 prseter basales,

conspicue serrata serraturis alterne majoribus, in nervis utrinque stellato-

puberula ceterum glabra, subtus conspicue reticulata : petioli 3-6 mm. longi,
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steilato-pilosi ; stipulre subulata?, 4-6 mm. longaj. Cymne in nodis superi-

oribus plorumque bime, triflorse, braeteis 3 mm. longis. Sepala linearia, apicc

leviter ciicullata, 8 mm. longa, 0*75 mm. lata, cornu 0*75 mm. longo. Petala

oblanceolata, 7 mm. longa, 2'5 mm. lata, interne 0'75 mm. ciliata. Gono-

plionim circiter 0*3 mm. longum, glandnlis suborbicnlaribus. Discus

annularis, 08 mm. longus, membranaceus, ciliatus. Stamina 8-10, 5-6 mm.

setis lalonga. Ovarium 1'5 mm. longum setis inclusis, 2-loculare, setis spinu

unica lonjja terminatis. Fructus maturus ignotus.

Branches apparently decumbent, about 1 mm. in diameter 15-30 cm. from

the apex. Leaves broadly ovate or elliptic, obtuse or rounded at the apex,

rounded or subcordate at the base, 3-4 cm. long, 2—2"7 cm. broad, serrate,

5-nerved at the base, or almost 7-nerved, sparsely stellate-puberulous on the,

nerves, otherwise glabrous. Sepals 8 mm. long, slightly cucullate at the

apex, minutely stellate-pubescent outside; horn stout, obtuse, 0*75 mm. long.

Gonophore much shorter than the disc. Stamens 8-10. Ovary 2-celled.

Young fruit ellipsoid
;
prickles pilose.

Transvaal : near Middelburg, Wilms, 115 !

34. T. semitriloba, Jacq. Enum. PI. Carib. 22 (1760); Select. Stirp. Am. Hist.

147 (176;i) ; DC. Prodr. i. 507 (1824) ; Mast, in Hook. f. Fl. Brit.

SI

lnd. i. 31)6 (1874) ; K. Sebum, in .Mart. Fl. Bras. xii. 3. 134 (1886).

lrubby. Leaves acuminate, stellate-puberulous above, pubescent below,

lower leaves suborbicnlar, pentagonal, cordate or truncate at the base, inter-

mediate loaves 3-lobed, middle lobe much larger than ihe lateral ones,

triangular or oblong, sometimes narrowed towards the base, upper leaves

Petalsoblong, rounded or obtuse at the base. Buds 5-7 mm. long.

spathulate-linear. Gonophore, glands and ciliate disc present. Stamens

10-16. Ovary 3-celled (rarely 4-celled). Fruit subglobose, 1 cm. in

diameter including the prickles
;
prickles 3-4 mm. long, uncinate, retrorsely

pilose.

Mauritius : Bouton ! Bojerl—A native of Tropical America.

35. T. Lappula, Linn. Sp. PL 444 (1753) ; DC. Prodr. i. 50 (1824).

Lower leaves 5-Iobed, lobes short and broad ; remaining leaves resembling

those of T. semitriloba. Buds 3-4 mm. long. Petals, gonophore, glands an 1

ciliate disc absent. Stamens 6-12, inserted immediately above the petals

below a fleshy annular disc. Ovary 2-celled, cells divided by false septa.

Fruit subglobose or ellipsoid, 5-7 mm. in diameter including the prickles
;

prickles l'5-2"5 mm. long, uncinate, retrorsely pilose.

Cape Verde Islands : Hibeira da Furna ; Sta. Catharina, Lowe ! St. Jago :

Valley of St. Domingo, Ilooker, 191 ! Mauritius, Bojerl—Also in Tropical

America.

See PI. 17. tig. 11, fruit and prickle.
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36. T. flavescens, Hocbst ex A. Rich. Tent. FJ. Abyss, i. 82 (1847) ; Mast, in

Oliver, Fl. Trop. Afr. i. 255 (1868); K. Sebum, in Engl Pdanzonw. Ost-

Afr. C. 2G4 (1895),

T. monoica, Ilochst. et Steud. ex A. Rich, Tent. Fl. Abyss, i. 82,

A shrub 2*4 m. high or less. Stems hirsute-pubescent or roughly pubescent.

Leaves ovate-orbicular or suborbicular, rounded, truncate or cordate at the

base, more or less acuminate to the apex, more or less angular, sometimes

slightly trilobed, coarsely or finely doubly serrate, 7-nerved at the base, in a

young state tomentose, afterwards becoming harshly pubescent on the upper

surface. Stipules linear-lanceolate, acute, nearly 1 cm. long, densely hirsute

outside. Buds tomentose or tomentellous. Stamens 20-22, Ovijir7 2-3-

celled, cells divided by false septa. Fruit ovoid, stellate-pubescent
;
prickles

incurved-aseending, stellate-pubescent, terminated by a single slightly falcate

spinule or by several spinules.

From Arabia to German East Africa:—Arabia: Wadi Djara, Ehrenbergl

Mt. Sidr, G. Fischer, 144 ! Mt. Sedder, Schimper, 761 ! Nubia : sea-coast

about 21° E., Bent ! Ssoturba Mts., Jebel Schellat, Schweinfurth, 2481 !

Eritrea : Haichello Kokob, north of Acrur, Schweinfurth § Rim
}

155 !

Abyssinia : Dschadscha, 1500 m., Schimper, 102 ! near Mai Mezano, Schimper

(sect. 3), 1442 ! Modat Prow, near Adeganna Schimper (sect. 2), 1020!

in the mountains below Djeladjeranne, Schimper (sect. 3), 1794 ! plain
1

of Hamedo, 1260 m., Schimper, 852 ! without precise locality, Schimper,

78! Ain, near Keren, Steudner, 1142 ! 1144! Habab, in shade, 2000 m.,

Ilildebrandt, 540! 541 ! Gibba, Rohlfs 8f Sleeker ! Galla Highlands ; Boran

Country, Sidimum, Ellenhech, 2240 !

*

Djehle, Ellenbeck, 2125 ! Somalilrtnd

and Harar : Kumbi, mountain plateau, about 1200 m., Ellenheck, 1128!

Somaliland ; Widaba, Miss Edith Colel British East Africa : Ukambani
;

near Kibwezi and Makindu, on sunny, dry, stony grass-steppe with scattered

bushes, 1000 m., Schemer, 33 ! Mto Ndei, Scott Elliot, G210 ! Le, 1100 m.,

Delamerel Makindu Iliver, Kassner, 57G ! German East Africa: near

Dschalla Sea, 1000 m., Volkens, 1784 ! Grass-steppe below Marangu, Volfcens,

2148 ! north-east end of Kidero Mt., Jaeger, 519 ! without precise locality,

Fischer, 262 1 Masai-land: camp on the Ngare ol Osogwan liiver, Mevher,

G38 ! Masai steppe, about 1000 m., Uldig, 351 ! Lake Kibibi, Gregory !

Schimper states that the flowers open about 3 o'clock in the afternoon, and

are then visited by innumerable bees.

According to Scheffler, the flowers are much visited by a small beetle.

See PI. 17. fig. 8, fruit and prickle.

.

a

37, T. trigona, nob., sp. nov.

Frutex ramis teretibus furfuraceo-tomentellis pilis paucis patentibus simpli-

eibus inspersis. Folia suborbicularia basi cordata, apice rotundata vel
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obtusissima, 2-5-3 cm. diametro, crenulata, coriacea, utrinque dense

tomentella, basi quinquenervia vel subseptemnervia, nervis supra prominuhs

subtus prominentibus, venulis supra occultis subtus prominulis ;
petioh

1-2 cm. longi, leviter suleati ; stipulse caducre. Inflorescentia terminalis,

stricta, spiciformis, 20-30 cm. longa, foliis ad bracteas reductis ;
involucri

bractese oblongo-ovataj, obtusa?. Sepala linearia, apice cucullata, circiter

1 cm. longa, 0*75 mm. lata, extra furfuraceo-tomentella, superne verruculosa,

appendice 1-1*5 mm. longo obtuso. Petaia obovato-oblanceolata, basi

attenuata, 8 mm. longa, 4 mm. lata, intus linea pilorum transversa circiter

1 mm. supra basin sita, extus inferno 1 mm. pubescentia. Glandula1 quadrate,

0*5 mm. diametro, t'ere contigua;. Discus circiter 0*5 mm. altus, breviter

ciliatus. Stamina 26-29. Ovarium 3-loculare, loculis in locellos uniovulatos

/ septo falso divisis. Fructus trigono-ovoideus, 7-8 mm. longus, 5 mm.

diametro, ut aculei stellato-pubescens, aculeis incurvis 2-2*5 mm. longis,

spinula unica leviter falcata terminali.

Stems scurfy-tomentellous. Leaves suborbicular, cordate at the base,

rounded or very obtuse at the apex, crcnulate, tomentellous. Stipules

caducous. Inflorescence elongated, spike-like. Buds tomentellous. Sepals

verruculose above. Stamens 26-29. Ovary 3-celled, cells divided by false

septa. Fruit trigonous-ovoid, .stellate-pubescent; prickles incurved-ascending.

pubescent, terminated by a single falcate spinule.

Edith Cole ! Mrs, Lort Phillips !

i

w

38. T. benguelensis, Wawra et Peyritsch, Sort. Bong. 19 (1860).

Undoubtedly distinct from T.jiavescens, to which Masters, from description,

reduced it. The chief differences are in the nature of the fruit and its

prickles. A detailed description of the flowers is now given, to supplement

that by Wawra and Peyritsch.

Sepala lincari-spathulata, superne cucullata, 9 mm. longa, inferne 1*2 mm.

lata, medio 1 mm. lata, superne fere 2 mm. lata (explanata), cucullo ciliato,

cornu subapicali 1*2-1*3 mm. longo. Petaia obovato-spathulata, 7 mm. longa,

3 mm. lata, inferne 1*5 mm. ciliata, extra inferne 0*75 mm. pubescentia, intus

inferne fere 1 mm. glabra, deinde 0*5 mm. pubescentia. Discus intus

pubescens. Stamina 27-33. Ovarium 2-3-loculare, aculeis jam valtle

uncinatis. Fructus vel globosus, circiter 9 mm. diametro aculeis inclusis,

vel minor, ovoideus.

An undershrub, 0*6-1 m. high. Stems roughly pubescent. Leaves broadly

ovate or ovate-orbicular (in a young state suborbicular), cordate at the base,

shortly acuminate or not, doubly serrate, 5-7-nerved at the base, tomentellous

on both surfaces. Stipules lanceolate-subulate, 5 mm. long, stellate-pubescent

outside, terminated by a bristle 0*5 mm. long. Buds densely tomentellous.

Stamens 27-33. Ovary 2-3-celled. Fruit globose, 3-celled, or ovoid, 1-2-

celled ; body tomentose or densely pubescent
;
prickles spreading (the upper
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ones of the ovoid fruits ascending), stellate-pubescent near the base, almost

glabrous above, terminated by a booked spinule.

Angola : Benguella, amongst shrubs on the margins of woods, Wawra, 284

!

39. T. heterocarpa, nob., sp. now

Frutex 05-1 '5 m. alius, ramulis junioribus stellato-pubesccntibus demum

v

glabris. Folia suborbicularia vel subelliptica, basi obtuse cuneata, rotundau

el subcordata, apice rotuudata vel subacuta, 1-3 cm. longa, 0'7-3 cm. lata,

tenuiter coriacea, ± dupliciter crenato-serrata, discolora, basi quinquenervia,

nervis supra inconspicuis subtus prominentibus, supra scabrido-])ubescenti;

vel puberula, minutissime glanduloso-punctata, subtus tomentella vel dense

pubescentia; petioli 0'7-3 cm. longi. Inflorescentia 7-13 cm. longa.

Alabastra claviformia, juventute dense demum sparse pubescentia, matura in

6-7 mm. longa, cornibus satis conspicuis patulis. Sepala spathulato-
sicco b-< mm. long

linearia, 7 mm. longa, 1-1'3 mm. lata ; cornua O'75-l mm. longa. Glanduhu

approximata?, subquadrata?, 03-0--4 mm. diametro. Stamina 22-30. Ovarium

3-loculare. Fructus subglobosi vel ovoidei, usque ad 12 mm. diametro aculeis

inclusis, corpore dense stellato-pubescente ; aculei patuli, stellato-pubescentes,

spinula unica uncinata vel falcata vel pluribus terminati.

A shrub 0-5-1-5 m. high. Steins at first pubescent, soon becoming gla-

brous. Leaves suborbicular or almost elliptic, obtusely cuneate, rounded or

subcordatc at the base, rounded or slightly acute at the apex, 1*3 cm. long,

0-7-3 cm. broad, thinly coriaceous, 5-nerved at the base, nerves prominent

below, scabrid-pubescent or puberulous above, tomentellous or densely pubes-

cent below. Mature buds sparingly pubescent. Stamens 22-30. Ovary

3-celled. Fruits globose or ovoid, densely stellate pubescent; prickles

spreading, stellate-pubescent, terminated by a single uncinate or falcate

spinule or bv several spinules.

Abyssinia: Galla Highlands; Boran Country, Tarro Gumbi, ffllenbeck,

2082 a ! Somaliland and Harar : valley of the Modji Kiver, Ellenbeck, 1090 6 !

;.. 4.v,;„u l™^ nn r- ,hM*h-voUn\v lrtiirn. Gollaboda. Ellenheck* 1188 !
Somali-

D Don

Var. glabrior, nob.

Hamuli juniores puberuli tantum. Folia suborbicularia vel ovato-orbicularia,

basi rotundata, truncata vel oordata, apice rotundata vel subacuta, 1*5-5 cm.

diametro (in planta silvicola usque ad 11 cm. longa, 9*5 cm. lata), chartacea

vel tenuiter coriacea, supra glabra vel glabriuscula, subtus glabriuscula vel

cano-tomentella ;
petioli 1-3 (-5) cm. longi. Inflorescentia 7-25 cm. longa.

Alabastra juventute stellato-puberula, demum glabriuscula, in sicco 5-6 mm.

longa, cornibus conspicuis reflexis. Sepala spathulato-oblanceolata, 8 mm.

longa, 1-5 mm. lata ; cornua 1*5 mm. longa. Glandulce distantes, elliptic^,

0-4*mm. lono-aj. Stamina 30-38. Aculei glabriusculi, spinula unica uncinata

terminati- Ceterum ut in typo.



-66 MESSRS. T. A. SPRAGUE AND J. HUTCHINSON ON

Differs from the type in the nearly glabrous flower-buds with longer horns,

and the almost glabrous prickles of the fruit.

Somaliland : Fullah Valley, between rocks on mountain-slopes, fflknbeck,

234 ! Aroweyna, on stony ground, Ellenbeck, 40u ! Milmil, Donaldson
Smith I Ogaden Country, Robecchi Bricclietti, 591 ! Somaliland and H;ir;

Elknbeck, 1035 ! in thick forest on the banks of the river Gobelle, Menbeck,
104!) ! (a shade form).

Var. rodriguesiana, nob.— T. gJandulom, Balf. f. Bot. Hodrigues, 30, non
Forsk.

Folia suborbicularia, basi obtuse cuneata, apice rotundata, 1-2*5 cm.
diamelro. Alabastra matura tomentella, in sicco 4-5 mm. longa, cornibus
satis conspicuis patulis. Aculei frnctus maturi puberuli, nncinati.

Differs from the type in the tomentellous flower-buds and the puberulous
prickles.

ir

:

[four, 1075 !

f

147, t. DO (1703) ; DC. Prodr. i. 507 (1824) ; Lindl. Collect. Bot. t. 21)

(1821) ; Harv. in Harv. et Send. Fl. Cap. i. 227 (1800); Mast, in Oliver,

Fl. Tr p. Afr. i. 257 (1868), partim ; Mast, in Hook. f. Fl. Brit. Ind. i.

395 (1874) ; K. Schum. in Mart, Fl. Bras. xii. 3. 132 (1886).

Hartramia indica, Linn. Sp. PI. 389 (1753).

T. Bartramia, linn. Syst. ed. 10. 1044 (1759); Sp. Pl.ed. 2, 038 (1762) ; Willd. Sp. PI.

ii. 854(1799); Roxb. Fl. Ind. ii. 463 (1832); Trimen, in Journ. Linn. Soc, Pot.
xxiv. (1887) 141.

T. triloculare, Roxb. Hort. Peng. 36 (1814); A. Rich, in Gnill. k Perr. Fl. Seneg. 93
1 1831) ; Roxb. Fl. Ind. ii. 462 (1832) ; F. N. Williams in Bull. Herb. Poiss. ser. 2,

vii. (1907) 201.

T. nuiuritiana, Presl in Oken, Isis, xxi. (1828) 273.

T. vehdina, Siober ex Presl, 1. c.

'/'. (Uversifolia, E. Mey. in Prege, Zwei Pfl, Docum. 227 (1843), nomen.
T. riparia, Hocbst. in Flora, xxvii. (1844) 295.

T. effusu, J. M. Wood, Natal Plants (1902), t. 252, non E. Mey.

Vegetative members polymorphic. Hairs stellate. Flowcr-bnds con-
stricted in the middle. Sepals strongly cucullate above. Stamens 15, rarely

fewer. Ovary 2-3-celled. Fruit globose or ovoid-globose, 4-5 mm. long or
in diameter including the prickles

; body densely tomentose
; prickles

uncinate, glabrous.

Distributed ihroughout the tropics.

The forms of T. rhomboidea are so numerous and varied that it is proposed
to devote a separate paper to their elucidation. Typical rhomboidea, as repre-

sented by a specimen from Jacquin in the British Museum, has rhomboid-
orbicular leaves, stellate-puberulous above, pubescent below; clavate buds,

hardly 5 mm. long in a dried state, sparingly stellate-pubescent, and hardly

horned.
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It

*/<

(Lam. Encyc. iii. 420), which may or may not be conspccific with T. rhom-

boulea. It is known to us only from the description.

41. T. eriophletoa, Hook. f. in Hook. Niger Fl. 235 (1849).

Sepala 5 mm. Ionga, extra papillata, setis paucis longis stellatis et simpli-

cibus hirsuta, cucullo 0*75 mm. longo, margine superiore dense cilia to,

cornu 1 mm. longo setas paucas gerente. Petala oblanceolata, 5 mm. Ionga,

inferno 0*75 mm. dense ciliata. Stamina 15 (rarius 18), 4'5 mm. long;.;

filamenta superne incrassata. Ovarium 3-loculare, loculis septo falso divisis.

Fructus olobosus. 8-10 mm. diametro aculeis inclusis ;
aculei 2-3 mm. longi,

uncinate inferne longe dense setosi, superne glabri.

St
(th

ite)

J-5

:

acuminate to the apex, acute, sharply serrate, setulose with appressed simple

hairs on both surfaces, hairs spreading at right angles to the nerves on the

lower surface. Flower-buds constricted in the middle. Sepals papillate and

sparingly setose outside, strongly cucullate above, upper margin densely

ciliate. Stamens usually 15 ; filaments thickened above. Ovary 3-celled ;

cells with false septa. Fruit globose, 8-10 mm. in diameter including the

prickles; prickles densely spreading-pilose below, glabrous above, uncinate.

;ria : Benin Distr. (comm. Imperial Institute), 7 !
Owhy-

Ikure, Holland, 211 ! Bakana, New Calabar, Holland, 145 !
Fernando Po

Vogel, 9 ! Old Calabar, Robh !

See PI. 17. Hg. 7, fruit and prickle.

42. T. pentandra, A. Rich, in Guill, et Perr. Fl. Seneg. Tent, i. 93, t. 19

(1831).

T. neglecta, Wight et Am. Prodr. Fl. Ind. i. 75 (1834) ;
Mast, in Oliver, Fl. Trop. Afr.

i. 255 (1868); Mast, in Hook. f. Fl. Brit. Ind. i. 396 (1874) ;
Duthie, Fl. Upper

Gangetic Plain, i. 119 (1903).

T. ctmeata, Hochst, ex A. Pach. Tent. Fl. Atyss. i. 84 (1847).

Annual, 0'3-0*8 m. high. Stem stellate-scaberulous, the younger part

often sparingly hirsute with simple hairs. Leaves rhomboid-orbicular, some-

times almost hexagonal, broadly cuneate or truncate at the base, acuminate to

the apex, acute or subacute, undivided or more or less distinctly 3-lobed, the

middle lobe considerably larger than the lateral, rather coarsely serrate,

membranous or chartaceous, sparingly setulose mainly with appressed simple

hairs, or puberulous above, stellate-pubescent below. Stipules subulate,

5-7 mm. long, hirsute. Flower-buds constricted in the middle. Sepals

strongly cucullate above. Disc obsolete, or more or less developed. Stamens

most frequently 5, sometimes 7-13. Ovary 2-celled, without false septa.

Fruit ovoid ;
prickles ascending, uncinate, densely ciliate on the upper

side, otherwise glabrous.
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Cape Verde Islands and Senegambia to Abyssinia southward to Ngamiland
and German South-AY'est Africa :

—

Cape Verde Islands : San Antonio, Bolle ! St. Jago ; rare, growinir in

the shade, valley of St. Domingo, Hooker, 177! without precise locality,

Lowe ! St. Paul
; Kibeira das Pombas, Lowe ! Senegambia : margins of palm

forests on Cape Verde Peninsula, Perrotet, 4 ! from the environs of Malka,
liogerl Galam, Heudelot I Cayor ; Laybar, Leprieur ! Togoland : Sokodi-
Basari, Kersting, 676 ! Soudan : Djenne, Chevalier, 3078 ! Djur-land :

»/ PJ
.'Ml'.! Abyssinia: Djeladjeranne Distr., on rocks in the valleys at Mai-
Me/ano, Schimper (sect. 3), 1445 ! 1400 ! Modat Province, in narrow valleys,

Schimper, 1756 ! Harar, Everthai, 1600 m., Ellenbeck, 854 ! from Tigre or

Bcgemder, Schimper (a. 1863-8), 304 ! Togodele, Khrenberg ! German East
Africa : hill on the Tandangongoro Lake, about 250 m., in bushwood, Jhtsse,

2485
! Nyasaland, Nyika Plateau, McClounie, 161 ! Khodesia : Boruma,

Menyhart, 523 ! Ngamiland : Kwebe Hills, UDO m., Mrs. E. J. Lugard, 206 !

German South-West Africa: Ainbolond ; in the wood Ondonga, in the shade
of trees, Rautenen, 42 !—Also in India and Formosa.

17

(1767); Sims, Bot. Mag, t. 22% (1822)
Prodr. i. 507 (1824) ; Mast, in Oliver, Fl. Trop. Afr. i. 256 (1868)

)

(1887)
*?

T. triclada, Link, Enum. Hort. llerol. ii. 5 (1822).
T. trichoclada, DC. Prodr. i. 507 (1824).

T. nana, Bojer, Hort. Maurit. 43, splialm. (18:37).

T. Schimperi, Hochst. ex A. Kick. Fl. Abyss, i. 83 (1847).

Annual, 30-60 cm. high. Stems glabrescent below, very sparingly
hirsute above with simple hairs, and with a single or two opposite lines

of crispate pubescence. Leaves long petioled, rhomboid-orbicular or ovate
(the upper ones lanceolate), acutely acuminate, coarsely serrate, membranous,
sparingly setulose with simple hairs on both surfaces ; stipules spreading,
subulate, hirsute. Flower -buds 2-5-4 mm. long. Sepals conspicuously
horned, horns bearing one or more bristles. Stamens 4-11. Fruits depressed-
globose, about 1*5 cm. in diameter including the prickles, 4-celled, perfectly

glabrous, or the body and base of prickles inconspicuously pilose with long-

weak hairs (forma piligera) ; fruit-body honeycombed-reticulate, 3 mm. long,

7 mm. in diameter
;
prickles about 60, 3-5 mm. long, uncinate, conspicuously

broadened into the base, slightly tiexuous especially in a young state.

From Abyssinia to Natal and the Transvaal, and in Angola, German
South-West Africa, and Madagascar :

Abyssinia : in the valley of the river Tacaze, near Djeladjeranne, Schimper
(sect. 3), 1455 ! in bushy shady places in the middle of the Scholoda Moun-

(sect. 1), 368 ! H 1)
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(flowering specimens) ! under the shade of trees near Gapdia, ScMmper

(sect. 2), 774 ! from Tigre or Begcmder, Schimper (a. 18(>3-8), 3GG ! without

locality, Quartin-Dillon $$ Petit, 259 ! Nubia : Keren, Steudner, 1143 !

Uganda : Unyoro, in fields, Speke 8f Grant, 589 ! German East

East Usambara ; in coffee-plantations about 900 m., near Nguelo,

G84 ! Lntindi, Lubush, 093 ! Marangu, frequent in banana-plantations,

1540 mv Volkens, 2307 ! Massai, Fischer, 57 ! Bnkoba, Stuhlmann, 1558 !

Muansa, Stuhlmann, 4175 ! Ainani, Zimmerman, 78 ! without precise locality,

Stuhlmann, 2772! North Nyasaland, Whytel (mixed with T. trichocarpa).

N.AV. Rhodesia : Livingstone, 900 m., in sand, F. A. Rogers, 7083 !

Engl

Angola :
Mata de Pungo,

Wehcitsch, 1407 ! Huilla ; sparingly in rather open woods between Lopolio

Welwitsclu 1408 ! Mo
2SS ! German South-West Africa : Okahandja, in shade of granite rocks,

Dinter, 485 ! Natal : in Kafir garden, Great Noodsberg, 900 m., J. M. Wood,

4132 ! (forma piligera) ; without locality, Gerrard, 649 ! Transvaal : near

Pretoria, close to the water, J. W. C. Kirk, 10 ! in stony places, near Sand

loop, between Houtbosch and Pietersburg, Bolus, 10969! Madagascar:

central region, Baron, 992 ! Parker I (both forma piligerd).—Also in China,

India and Malaya.

)

be identical with T. pilosa, Roth. A specimen in the Berlin Herbarium,

however, cultivated in the Botanic Garden, and named " T. oblongata, Link/'

is undoubted annua.

See PI. 17. fig. 10, fruit.

44. T. trichocarpa, Hochst. ex A. "Rich. Tent. Fl. Abyss, i. 84 (1847) ; Engl.

Hochgebirgsfl. Trop. Air. 208 (1892) ; K. Solium, in Engl. Pflanzenw.

Ost-Afr. C. 265 (1895)

Annual, 15-120 cm. high. Stem, leaves and flowers very like those of

T. annua. Stamens 0-10. Fruit-body reticulate, puberulous
;

prickles

about 120, not conspicuously broadened into the base, densely setose below,

iilabrous above.

Abyssinia to Nyasaland :
M

1204 ! in half shade, Schahagenne, 1000 m., ScMmper (a. 1803-8), 309 !

(fruiting specimen). German East Africa: Usagara : Tubugue, Stuhlmann,

210 ! Bukumbi, Stuhlmann, 800 ! Nyasaland : Shire Highlands ; Blantyre,

in woods, Lawrence Scott ! North Nyasaland, Wkyte ! (mixed with T. annua)
;

without precise locality, Buchanan, 379 !

Var. heteracantha, nob.; aculei spinulis rectis solitariis vel pluribus stellatim

dispositis terminati.

Chari : Mandjas Country; Nana Region, Gribingui, Chevalier, 0305!
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45. T. trachystema
j (i

Branches puberalous, soon glabrous, with a single line of erispate

pubescence in their upper parts. Leaves ovate-oblong, subcordate at the base,

acutely acuminate, finely serrate, thinly coriaceous, quite glabrous on both

surfaces. Inflorescence almost leafless. Flower-buds l-f> mm. lon<>". Senilis

5*5 mm. long, ciliate below for 075 mm,, otherwise glabrous ; horn 0\> mm.
long, tipped with a small caducous bristle. Glands transversely oblong.

Stamens 10. Ovary 4-celled. Fruit; glabrous.

Congo Free State : Baschilange Distr., Pogge^ 611 1

46. T. scandens, K. Schum. in Engl. Bot. Jahrb. xv. (1892) 125.

A climber, or when growing in the dry open savannahs, an erect shrub,

according to Dr. Uuchner. Stems glabrous (except when very young),

covered with prominent, sharp, black tubercles. Leaves ovate, cordate at the

base, acutely acuminate, serrate, almost glabrous above in the adult state,

sparingly pubescent below, mostly with simple hairs (in a young state rough

with small stellate hairs above, densely and roughly pubescent with both

simple and stellate hairs below). Inflorescence leafy, 15-20 cm. long. Buds

glabrescent, 7 mm. long in a dried state. Bracts lanceolate, acute. Stamens

10-12. Ovary 4-celled.

Angola: Malange District, Buckner, 127 !

47. T. cordifolia, Quill, et Perr. Fl. Seneg. t, 18 (ls:>l), sensu amplif., non

descr. : Sprague in Kew Bulb 1908, 231,

T. scmitriloba, Mast, in Oliver, Fl. Trop. Afr. i. 2*~>(>, non Jjirq.

7\ semitriloba, var. africana, K. Schum. in Engl. PH. Oat-Afr. C. 204.

Var. typica, Sprague in Kew Bull. 1908, 231.

'/'. cordifolia, Guill. et Perr. 1. c. sensu stricto,

T. lonffiseta, A. Rich. 1. c.

Indumentum sparsum e pilis parvis stellatis pier unique constans ; folia

indi visa.

A shrub. Stems shortly stellate-pubescent or glabrescent. Leaves ovate,

more or less cordate at the base, acuminate to the apex, irregularly serrate

5-7-nerved at the base, ebartaceous, stollate-puberulous on the upper surface,

sparingly stellate-pubescent on the lower; petiole almost half as long as the

leaf. Inflorescence not or scarcely leafy. Buds about 5 mm. long, pubescent

(tomentellous in a young state). Horns of the sepals inconspicuous. Stamens
10-12. Ovary 4-5-celled. Fruits over 1 cm. in diameter including the

prickles; prickles uncinate, pilose or more rarely glabrous.

Senegal : Perrottet, 3 ! 121 ! 122 ! Farmar ! Senegambia: Heudelot, 629 !

Gambia: Boteler\ Ingram \ Casamance: Komboland, Heudelot \ French

Guinea : Kouria, Chevalier, 14968 ! Sierra Leone : A/zeliusl Smeathman !
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I) i Ell

4168 ! woods on way to Lester Peak, Scott Elliot, 3899 ! Scarries, on the

way to Kukuna, Scott Elliot, 4(51)5 ! Bagroo River, A Aami, 809 ! Liberia

near Monrovia, Whj/tp] Togoland : slopes of Agu Mt, above Nyambo,
I-J50 m,, Busse, 3356 ! Lagos : interior of W. Lagos, Jioidaml ! Abeoknt.ji,

Irving, 7(> ! (forma hirsutisepala). Southern Nigeria : (Moke Meji, Foster,

I Chari : N'ayes, between Nguer and Bir (Tiolam), r/*<?w&Vr !

(no. 413,097! on separate ticket), Cameroons: forest to the north of

Victoria, Preuss, 135(5! (distributed as Y'. semitriloba, var. kamerunensis.

K. Solium.).

2444 !

Bomana. 670 m., Dusen, 308 ! Lnpaka Iiiiver, Kassner.

Var. Hollandii, Sprague, 1. c.

Planta robustior. Gaules pilis longis simplicibus hirsuti. Folia indi visa

vel triloba.

Gold Coast : near Axiui, Cort Development Syndicate ! Arreboo, Dudt/eon,

ser. iii. 109 ! Togoland : Misahohe Station, a climbing shrub, 2-4 in. hioh,

scattered throughout the bush savannah, Baumann, 3(K) ! Lagos: a herb

2 m. high, Barter, 2018(1 ! (forma Inrsutisepahi). Milieu, 5 ! (forma hirsuti-

sepala) ; interior of W. Lagos, Rowland] (Herb. Berol.). Southern Nigeria :

Okimi, Holland, 170 ! Sapele, Barker ! Fernando Po : a shrub, 3 in. high

Barter] Cameroons : on the way to Bonjongo, Winkler, 33ft! Buea,

extremely common, Deistel, 514 ! Abonando ; Ossidinge, on the Cross River,

90 m., in sunny places on old farms and villages, undershrub, 1-4 in.

high, Rudatis, 93 !

Native name " Esura ))
Milieu.

The following specimens show a transition to var. tomentosa : Gold Coast :

Aburi Hills, W. IL Johnson, 47G ! Arreboo, Dudgeon, ser, iii. 109 ! Togo-

land : Bismarckburg, Buttner, 145 ! 233 ! Cameroons : Batanga, ratli

common in the open bush, Bates, 79 !

\ !•o\

Var. tomentosa, Sprague, 1. c.

Folia plerumque suborbicularia, triloba vel subquinquoloba, utrinque dense

stellato-tomentella.— T. semitriloba, Jliern, Cat. Afr. PI Welw. i. 97

non Jacq.

S. Nigeria : Old Calabar, Milne ! Chari : Krebedje, Chevalier, 10G51 !

Upper Ubangui ; Ft. Sibut, Chevalier, 5708 ! Niamniam-Iand : on Boddo

<./ Cameroons : Duala, Winkler, 72;} ! Ebea-falls,

Lokundje, T)inllaye, 305 ! Gross- Batanga, JJinklaoe, 01 ;} ! Bipinde, Zenker,

1195! Yaunde, Zenker, 63 ! 676 ! Spanish Gaboon: Corisco Bay, Little

Eloby Island, Krause ! Congo Free State : Christian Smith !

615! Binguila, JJupuis ! between Bolobo and Lukolele, J3

Pogge

170!

Coquilhatville, Schlechter, 12(511! Ecjuateur District, Pynaertl Angola;
Golungo Alto; Welwitseh, 1426 ! H27 ! 1428! 4647! 4648! [for precise
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localities see Hiern, L c] . Lunda ; between the rivers Luachimo and

Guihumbo, Marques, 327 ! Also specimens from plants cultivated in the Royal

Botanic ({aniens, Kow, and the Royal Botanic Garden, Berlin.

48. T. macrophylla, K. Schum. in Engl Bot. Jahrb. xv. (1892) 130; Engl,

Pflanzenw. Ost-Afr. C. 265 (1892).

7\ Tvlekiij Schweinf. in von Tloeknel, Zum Rudolf-See, Append. 15 (1892), nomen

Engl. Hochgebirgsfl. 298, nomen.

An erect much-branched shrub, up to 2 m. high. Stems stout, fulvous or

rufous-tomentose, not tubercled. Leaves acuminate, doubly ercnate-serrate,

coarsely pubescent above, tomentose below, the upper ones mostly ovate or

lanceolate, rounded or subcordate at the 4 base, the lower ones tricuspidate, up

to 18 cm. long and 15 cm. broad, cordate at the base. Buds about 1*5 cm.

long, tomentose, distinctly broader below. Horn,s of sepals usually incon-

spicuous. Stamens 12-25. Ovary 4—5-eelled. Fruits l
-5-2 cm. in diameter

including the prickles, black, glabrous or sparingly and very inconspicuously

pilose.

Uganda : Entebbe, common in damp ground, Mahon ! Victoria Nyanza
;

Berkeley Bay, Scott Elliot, 7087 ! Isole, South-AVest Creek, Stithhnann,

870! Sesse Islands, Stuhlmann, 1488 ! in waste places, lake shore, Musozi,

BiKjshawe^ 13! waste ground, Wilson, 59! British East Africa: Gaditu,

Kassner, 887 ! German East Africa : Bukobn, Sfuldmann, 3213! Kili-

manjaro ; Lower Marangu, 1000-1500 m., Metjev, 14 ! Marangu Station,

1300-1560 in., frequent in light bush, Volkens, 599 ! at 2000 m., //. If.

Johnston, 10! at 1050-2250 m., von Hoehnel, 130 ! 132 ! Chagga, Rev. C.

.i

(

New in IFerh. Kirk, 13 ! Kabotschi, Fischer, 61 !

\'olhens 599 has conspicuous horns 1 mm. long or a little over, resembling

7'. i>ilosa in this respect. According to Volkens, the flowers open towards

veiling, and the honey is assiduously collected by Honey-suckers (JVectarinia).

Var. ruwenzoriensis, nob.— T. hrach/ceras, K. Schum. in Engl. Bot. Jahrb.

xxviii. (1900) 432 ; 7\ rmcenzoriensis, Sprague in Journ. Linn. Soc, Hot.

xxxvii. (1906) 503.

An erect bushy shrub, 1-2*5 m. high, or half-climbing, up to (> in. Stems

relatively slender, pubescent, soon glabrescent, not tubercled. Leaves

acuminate, doubly crenate-serrate, sparingly pubescent or puberulous above

with botl i (

[1\ ruwenzoriensis), pubescent below, the uppermost ones ovate or lanceolate,

the lower tricuspidate, up to 13 cm. long and 9 cm. broad. Buds about 1cm.

long, tomentellous or pubescent, distinctly broader below. Horns of sepals

usually inconspicuous. Stamens 10-12. Ovary 4-5-celled. Fruits about

2 cm. in diameter including the prickles, brown, glabrous.

mda: Mt. Ruwenzori, 2100 in. Wollaston\ in forest, 1800-2700 m.,

t Elliot Ruchiga, Ija<fshawe, 429 ! Britisl l
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East Africa : second day's march from Nandi, Whyte ! between Nandi and
Mumia's, 1300-1800 m., Whyte ! Kiknyu, 1800-2550 m., Battiscombe, 21 !

Kenia Plains, Hutching !

1900 m., Mildhread, 923! Uhehci

B Mount
(B

mountain-slopes, 2000 m., Goetze, 589 ! at 1600 m., Mrs. Prince ! Usumbura,
Ki 17 ! Kilimanjaro, Kabotsch', Merker, 639 !

Var. Rothii, nob.— 71 pilosa, Mast, in Oliver, Fl. Trap. Afr. i. 257,

partim, non Roth.

Like typical macrophylla in stein and leaves- Stamens 10. Fruits about
1"5 cm. in diameter including the prickles, rather densely pilose.

Abyssinia : Ankober, Roth, 52 !

A specimen collected by Thomson in German East Africa on the lower

plateau, north of Lake Nyasa, possibly belongs here. It is, however, much
less hairy.

49. T. pilosa, Roth, Nov. PI. Sp. 223 (1821) ; Mast, in Hook. f. Fl. Brit.

Ind. i. 394 (1874).

T. oblongata. Link, Enuin. Hort. Berol. ii. 5 (1822), e descr.

T. guazumcefolia, Bojer, in Bouton, Rapp, Ann. Maurice, xii. 18 (1842) ; et in Ann, Sc.

Nat. b6t. 2, xx. (1843) 101.

T. chrysotrieha, Bojer, 11. cc. e descr.

Stems sparingly hirsute or glabrescent, minutely tubercled or not. Leaves

ovate, rounded to cordate at the base, acutely acuminate to the apex, 5-12 cm.

long, 3-7 cm. broad, rather coarsely serrate, puberulous or pubescent; petiole up
to 5 cm, long, hirsute or glabrescent. Buds 9-12 in. long in a dried state,

pubescent or hirsute-pubescent. Horns of the sepals inconspicuous. Fruits

1*5-2 cm. in diameter including the prickles, densely hirsute.

Ste. Marie, Boivin ! CentralMadagascar : Bojer ! Humblot, 243 !

Madagascar, Baron, 880 ! 1502 ! 1768 ! 3940 ! 4726 ! Betsileo-land, Baron,

80 ! Fort Dauphin, Scott Elliot, 2605 !—Also in China, India, and the Malay
Peninsula.

T. chrysotricha, Bojer, appears to be the hirsute form of pilosa, repre-

sented by Baron, 880.

ramis et alabastris tomentosis a typo recedit.

(188

Shrub 1-2 m. high. Stems fulvous-tomentose. Leaves ovate
(

) or more rarely tricuspidate, rounded to

cordate at the base, shortly acuminate to the apex, 6-12 cm. long, 3-7*5 cm
broad, serrate, coarsely pubescent above, tomentose or densely pubescent

below; petiole hirsute-tomentose. Buds 7-8 mm, long in a dried state,

hirsute-tomentose. Horns of sepals conspicuous. Ovary 4-celled. Fruits

about 1*5 cm. in diameter including the prickles.

LINN, JOURN.— BOTANY, VOL. XXXIX. U
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Transvaal : Shilouvane, Junod, 1030 ! Zululand, Gerrard, 152 ! Natal

:

between Pinetown and Umbilo, Rehmann, 8050 ! 80(58 ! Lunula, J.M. Wood,

526 ! near Durban, Marshall ! Umlazi River Heights, Drhje ! Coast lands,

0-300 m., Sutherland ! Natal or Pondoland : between St. John's River and

Umsikaba River, 300-600 m., Drhie ! Pondoland : in rocky ravines on

Western Gate, Port St, John, 300 m., Galpin, 2893 !

Var. nyasana, nob. ; foliis lanceolatis plerumque grosse serratis et alabastris

hirsuto-tomentosis distinguitur.— T. morrumbalana, DeWild. PI. Herb. Hort.
Then. t. 37, e descr. et icone.

An erect shrub, up to 2'4 m. high. Stem fulvous-hirsute with stellate

hairs, hairs with conspicuous black tubercular bases. Leaves lanceolate,

rounded or slightly cordate at the base, acutely acuminate to the apex, 9-18 cm.
long, 2*5-7 cm. broad, coarsely serrate, roughly pubescent on the upper
surface, more densely pubescent on the lower

; petioles hirsute, l*5-4'5 cm.
long. Buds about 9 mm. long in a dried state, densely hirsute or tomentose.
Horns of sepals conspicuous. Ovary 3-4-celled. Ripe fruits not known.

British East Africa : near Nairobi, Whyte ! Nyasaland : Masuku Plateau,
1950-2100 m., Whyte ! Namasi, Cameron, 21 ! Shire Highlands, in wet
soil, Buchanan, 380 ! 381 ! Specimens from Rhodesia : Melsetter District

;

Yungunyana, W. H. Johnson, 120 ! and near Chirinda, Swynnerton, 271 !

come near var. nyasana.

Var. glabrescens, nob. ; a var. nyasana alabastris sparse pilosis et foliis pro
rata angustioribus recedit.

Much more glabrous than var. nyasana. Leaves oblong-lanceolate, more
rarely lanceolate, 8-14 cm. long, 1-5-3-5 cm. broad. Buds 6-9 mm. long in

a dried state, rather sparingly stellate-pilose. Horns of the sepals conspicuous.

Ovary 3-4-celled. Ripe fruits up to 2"7 cm. in diameter including the
prickles.

German East Africa : Usambara ; M'lalo, Hoist, 642 ! Nyasaland : without
precise locality, Buchanan, 726 ! Between M'pata aud the commencement of

the Tanganyika Plateau, 600-900 in., Whyte ! Nyika Mts., 1200-1800 m. y

Whyte ! Mt. Chiradzulu, Whyte !

17. fig

Forma tricuspidata, nob. ; foliis ambitu ellipticis acute tricuspidatis basi

cordatis differ t.

Abyssinia: Galla Country; near Sheikh-Huzein, 1700 in., Ellenbeck
1250

!
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effusa. E. M Harv. in Harv. et Sond. Fl. Cap. i. 228 (1860) ;

Szysz. Polypet. Thalamifl. Rehmann, 59 (1887).

T. rhomboidea, var. tomentosa, Szysz. Polypet. Thalamifl. Kehinann, 59 (1887).
T. pseudovhomboid.es, Szysz. 1. c.

T. pifosa, J. M. Wood, Natal Plants, t. 318, quoad iconem, aon Roth.

Shrub. Stem roughly stellate-pilose ; rays of the stellate hairs spreading,
bases minutely tubercular. Leaves ovate, tricuspidate or undivided,
lanceolate, rather coarsely and irregularly serrate, rounded or slightly cordate
at the base, shortly acuminate to the apex, 4-13 cm. long, 2-8 cm. broad,
roughly stellate-pubescent on both surfaces, more densely on the lower

\

petioles l-4'5 cm. long. Buds 7-8 mm. long in a dried state, rather densely
stellate-pilose. Horns of the sepals conspicuous. Stamens 10. Ovary 3-5-
celled. Ripe fruit up to 1*5 cm. in diameter including the prickles, black
glabrous, or sparingly and very inconspicuously pilose.

Rhodesia near Chirinda, 1100 m., Swynnerton, 1156! Transvaal:
Shilouvane, Junod, 1052 ! on river-banks near the town of Lydenburg, Wilms,
100! Houtbosch. Rehmann. fi317f G21X» C'^IQ! ¥.,f„l . t\__i.

*

G 469! Willi

rUi

Bol

Natal : near Durban,

! Natal or Pondoland :

*v 150 m., Drege ! wood
869 ! Pondoland

; near

Rehmann's 6317, 6318, and 6319 differ but slightly from one another, and
it is difficult to understand how Szyszylowicz came to place them in three
distinct species. Possibly the erroneous description by Harvey (Fl. Cap. i.

8) of the fruit of T. e$\ hispid " may have misled him.

Var. leiocalyx, nob.
; a typo foliis utrinque sparse pilosis tantum, alabastris

glabris vel superne sparse stellato-puberulis.

Natal
:
Pinetown, J. AI. Wood, 254 ! Cape Colony, Rooi Vaal, mouth of

the Kei River, Flanagan, 456 !

T. JunodiL Schinz in n

Junodii, N. E. Br. in Kew Bull. 1908, 287.

Species exclusa.

Herb. Boiss. no. 10, 49 (1900) = Corchorus

Species minus nota, a nobis non visa.

T. holosericea, Schinz in Bull. Herb. Boiss. seY. 2, viii. (1908) 702.
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EXPLANATION OF PLATE 17.

Fig. 1

.

3.

4.

5.

6.

•7.

8.

9.

10.

11.

12.

Triumft

V

»>

V

??

79

>»

Sonderii, fruit (nat. size) and bristle ( X 3).

buettneriacea, fruit (X 2^) and prickle (X 3).

tomentosa, fruit (X 2£) and prickle (X 8).

procumbens, fruit (X If) and prickle (X 2£).

eriophlebia, fruit (X 2) and prickle (X 3).

Jlavescens, fruit (x 2f) and prickle (X 4),

(X4i).

/*?

annua, fruit ( X 2J)

Lappulctj fruit (X 2\) and prickle ( x 8^),

pitosa, fruit (X 1?) and prickle (X 2).

Note.—To avoid confusion, the prickles have been represented in a semi-diagrammatic

manner.
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The Royal Society has been engaged for some years past in arunging for

the publication of an International Catalogue of Scientific uiterature,

beginning from the 1st January, 1901. Each science is repcserited in

an annual volume containing lists arranged under authors and ubjects, of

all books and papers published during the year; these are contributed

through official channels of information—abroad, by direct control of the

respective governments—at home, by means of the various Soieties which

devote themselves to particular sciences ; those Societies wfose domains

overlap having arranged for mutual cooperation.

i

The collection of title-slips for the United Kingdom of <reat Britain

and Ireland as regards

BOTANY

has been undertaken by the Council of the .Linnean Society, ad they appeal

to all botanic workers for support in their endeavour to conpile a complete

record, by sending notices promptly of all botanic issues to te undersigned.

The seventh volume is in the press, and the eighth is in psparation.

B. DAYDON JACKSON,

General Secretay, Linn. Soc
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The OBrial Account of the Darwin-Wallace Celebration of

the 1st oily, 1908., with Portraits and Plates,

wrapper, <$. ; in cloth, 5s.
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I

1

The Set of 8 Portraits, in quarto, 2s •
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but letters <n library business only may be addressed to the

' * Librarian' '
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On Catamites Schihtzei, Stur, and on the Correspondence between soin e new
features observed in Catamites and Equisetaoeaj. By A. II. IIorwood
(Leicester Mnseum). (Communicated by E. E. Lowe, F.L.S.)

(Plates 18 & 19 and 1 Text-figure.

)

[Head 3rd June, 1909.]

Contents.

I. Introductory remarks ?,77
I a. Description of specimens demonstrating the fistular

character of the pith in Catamites 278
Ib. Kemarks on the fistular pith-cavity of Catamites 279

II a. Description of specimens of Catamites with recurring
short internodes, etc °

279-

W

II B. Description of specimens of recent Equiseta in which
short internodes occur as in the extinct Calamarieaa,
with proportionally regular increase in length 282-285

II C Comparison between the position and function of the
short internode in Catamites and recent Equiseta,
and the rate of increase or decrease of internodes,
etc., in both groups 280-988

III. General conclusions 9«8

I. Introductory remarks.

Whilst engaged in the examination of the Fossil Flora of the Leicestershire
and South Derbyshire Coalfield *, the writer was favoured by Mr R
Emmerson, of the Ellistown Colliery, near Leicester, with a specimen of

'
:) ScliUtzei, Stur, found in close proximity to the Main

specimen is now in the Leicester Museum. It presents twoill m m . m 1

Coal. The

characters not usually seen in
t

regular succession of uniformly increasing internodes, with a marked
recurrence of a short internode. Eq
that this last feature is common also, with some modifications, to the latter
group

* Fox-Strangways, C, and A. R. IIorwood: "The Geology of the Leicestershire and
1907

fistular nature of the pith.
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I A. Description of specimen demonstrating the fist ular character of

the pith in Calamites.

The specimen from Stanton-under-Bardon is split, 3 inches from the base,

firstly in a longitudinal direction, and is 3^ inches apart at the upper

extremity. Fourteen inches from the last point the left-hand fork thus

formed is split again for a length of 12 inches, and at its base is 2£ inches from

the main portion. Split thus in two opposite directions the specimen (a pith-

cast) affords a graphic demonstration of the fistular character of the pith.

The fact that pith-casts are filled with mud is in itself a proof of the same

kind. Originally the now solid centre was hollow. Calamites is more often

than not, moreover, found as medullary or pith-casts*. The markings on

their surface merely represent the internal impressions of medullary rays

and woody wedges seen in some specimens as a thin carbon-crust. In

young stems, where a pith is found, these casts do not occur, but in old

specimens these features are represented by the " ridge " and " furrow }

of the pith-cast. t, the pith has

been absorbed or resorbed by " a vital process " and not by decay.

The casts usually found are oval or circular in section, filled with mud, shale,

etc., flattened or compressed by pressure and other causes. There may or

may not be an external carbon-crust, due to mode of preservation, character

of the sediment or waters. Owing to these reasons it is difficult to correlate

the different form-genera that have been made for fragments of root, stem,

foliaae, and fructification.

Though the hollow character of the pith has long been known, no clear

fioure has been published to prove this as in the accompanying illustration

18) | figured a crushed example, which " has

been struck perpendicularly so as to separate it into many portions/' Their

figure (| nat. size) represents a stem split into about ten fragments spread out

horizontally in a verticillate manner.

The Stanton-under-Bardon specimen is three inches in width at the base,

and at the upper extremity the fractured portions together amount to the

same.

The specimen now figured throws some light upon a figure of a specimen

in the ' Fossil Flora ' referred to Calamites Mougeotii by Lindley and Hutton §.

What are there regarded as attenuated terminations are simply portions of a

stem that has been split.

* An unusually fine specimen showing the pith-cast and woody cylinder of Cakunitina

approximata in Dr. Kidston's collection is figured by Prof. Seward (' Fossil Plants/ vol, i.

fig. 100).

t Phil. Trans. Hoy. Soc. 1871, p. 494.

\ Fossil Flora, vol. i. pi. 21.

§ L. c. vol. i., explanation of plate '2'2, p. 72.
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I B. Remarks on the fistular pith-cavity of Calamites.

On their figure of a specimen referred to Calamites inequalis, Lindley and
Hutton* remark that " the specimens confirm the opinion that Calamites were
hollow. The cylinder that once was of vegetable matter has altogether a
different texture from the interior, which is a coarse grit that separates freely

from the stem itself." The confirmation merely rests upon the presence of a
carbon crust, which is usual where preservation has been in shales, not
sandstones.

Many previous observers had figured casts, e. g. Scheucbzer, Volkmann,
J. Woodward, (J. F. Schulze, Suckow. Schulze even compared the speci-

mens with Equisetacese. Suckow, author of the genus (1784), regarded them

n. Steinhauer, in 1818,

•s in his ' Antediluvian

as casts, and compares them with Equisetum maxim
figures casts, and Artis, in 1825, represents other

Phytology.' Brongniart, in 1822, compares Calamit En
his « Histoire des vegetaux fossiles,' 1828, figures and describes many of the

species now recognized. Thus Suckow paved the way for a correct concep-
tion of their nature, which was later extended and improved by Dawes f, and
in more recent times by the masterly work of Williamson, Scott, and others.

II A.
yf specimens o/'Calai

short internodes, etc.

The following measurements (Table I.) of the specimen of Calamites Schutzei
from Stanton-under-Bardon give in tabular form an idea of the regularity of

the increase of internodes in length and uniformity of the short internode.
The total length is 3 feet, width where split and where unsplit 3 inches.

In another specimen from Brighouse, near Halifax, Yorkshire (Plate 19),
the length is 2 ft. 9 ins., and the average width 2f ins. Its measurements
are given below (Table II.).

In the former case there are 21 internodes, of which the first and last may not
be complete. They may be divided into 3 complete periods. There is a notice-

able increase, regular and gradual, in each period commencing at the smallest

internode. At the end of each period branches were borne, indications of
which may be seen in the specimen.

Below each node intranodal canals may be seen.

The most striking feature is the uniform length (1-6 to 1*9 cm.) and
position of the short internode at the commencement of each period. At'ain,

internode B ranges from 3'5 to 4 cm., C from 4*7 to 5*7 cm., D from
5*2 to 8-2 cm., and E from 5'5 to 7'1 cm. Thus there is a general uniformity
in length.

* Fossil Flora, vol. iii. 1837, pi. 176.

t Quart. Joum. Geol. Soc. 1849, pp, 30-31
; ibid 1851, pp. 196-99.

x2



Tablk I
'

c
i)

E

A
B
C
b
E

A

C
D
E

A
B
C
D

A
B
C
D

Number

^^^B

* t * » 9 * m

Position upon the stem.

1 st internode from the base

2nd
3rd

4th

5th
6th

7th

8th

9th

] Oth

11th

1 2th

13th

14th

15th
16th

17th

18th

19th

20th

21st

79

})

19

V
99

}9

1*

>J

It

If

79

99

19

1>

99

9)

99

?»

>J

M

>J

M

97

9*

)9

99

99

—

Length in

centimetres

47
7-8

6-3

1-6 to 1-9

3-5 to

6-2

.5-2

5-5

3-8

1-9

41
6-2

5*8

7-1

1-9

4-0

79
5-7

9}
8-2

99
1-9

99
3-8

9}
5-2

9}
5-2

Period.

Incomplete,

I.

i

Complete
*" II.

1

Complete
III.

1
L Complete.

r iv.

j

Incomplete

V.

Table II

A
B
C
D
K

Number.

I) or E

A
B
C
I)

A
B
C
U

A
B
C
D

Position upon the stem.

1st internode from the base

2nd
3rd
4th

5th
6th

7th
8th
9th

10th

11th

1 2th

13th
14th

15th
16th

17th

18th

!'

>t

•'

>>

»

99

99

79

99

97

tl

7»

99

99

9}

97

99

79

99

99

77

Length in

centimetres.

7*3

3
5
4*7

5
6-3

3
5-2

4-5

6-3

3
5-7

4-5

5-7

3
6-1

3-5

3-5

Period.

Incomplete.

X

i

[ Complete.
<' II.

1

>
Complete.

III.
i

J

~>

[ Complete

j

IV.

1
? Complete.
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Node A (the short internode) appears to serve the purpose of imparting

additional strength to the stem owing to the weight of branches above. The

same feature will be noticed in recent Equiseta. The specimen, as is usual in

this species, is covered with carbonaceous matter.

The specimen from Brighouse,Yorkshire, provisionally referred to this species

is a stem 2 ft. 9 ins. long, somewhat arched, being possibly an upper portion

of a subterranean stem, having grown out at an angle. There are 18 inter-

nodes devoid of a carbon-crust, with only here and there traces of branch-scars.

It exhibits the same features as the Stanton-under-Bardon specimen, there

being a uniform increase in length and a regular succession of short internodes.

The tables of measurements of the two taken together afford an interesting

means of comparison with those of recent Equiseta.

Brief reference may be made to previously published measurements of

other specimens of Catamites.

In the ; Fossil Flora,' Lindley and Hutton * figure a specimen referred to

Catamites approximatus, Sternberg (=C. Schiitzei, Stur), with 12-13 short

internodes, followed by six increasing regularly in length. The former are

abnormal, and due possibly to remarkable strain and need of extra strength.

Otherwise it is intermediate between Calamitina and Eacalamites.

In his memoir on the South Wales Coalfield Dr. Kidston figures f an

interesting specimen of Catamites (Calamitina) varians, Sternb., var. insignis,

Weiss. In length it is 321*50 mm., and contains two complete and three

incomplete periods, with forty internodes, and a short internode precedes each

branch-bearing node.

In his memoir on the Somerset Coalfield also Dr. Kidston figures % a

specimen oE Calamites[(Eucalamites) senavius, Weiss. It is 36*7 cm. long with

18 internodes, and 6 branch-scars are seen. It exhibits the same uniformity

in length of internodes with gradual increase in each period noticed in the

specimens here under notice.

Professor Seward gives measurements § of internodes of specimens of

Catamites (Calamitina) undulata^ Sternb,

In his memoir on Catamites
||

Prof. Williamson mentions the occurrence

of this short internode, but finds no reason for its constant recurrence or

significance. Referring to a specimen of Mr. Wilde's (pi. 27. fig. 29), he

says :
—

" The drawing is of natural size. In the two lowermost internodes

(£, k') and to a large extent in the uppermost one (A'), the longitudinal grooves

are regularly parallel with each other and, like the internodes themselves,

uniform in size ; but in the shorter internode (//') this is not the case.

* Vol. i. pi. 77.

t Trans. Roy. Soc. Edinb. vol. xxxv. pt. ii. no. 10 (1889), pi, 1. fig. 1.

t Ibid. vol. xxxiii. pt. ii. (1887) pp. 340-1.

§ GeoL Mag, 1888, p. 2.

||
Phil. Trans, Roy. Soc. 1871, pp. 495-6.
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PL 27. fig, 30 represents a few of the ridges and furrows of the latter

enlarged about three diameters. Some of them are much thicker at one end

than at the other, whilst there are few in which the two sides are quite

parallel. But beside this peculiarity the internode itself is unlike its neigh-

bours, being only about half their length. Were this all, the internode

might be regarded as an accidental anomaly ; but when phenomena appear

in regularly recurring series such an explanation is inapplicable. In

Mr. Wilde's fine specimen, of which fig. 29 represents a very small portion,

every eighth internode exhibits these peculiarities. Similar appearances are

seen in another specimen in the same collection, but here they appear in every

fifth internode. I have as yet failed to correlate these appearances of the

medullary cast with any known external features of Catamites, but that they

have some special significance cannot be doubted. They most probably indicate

some specific * features of the plant to which they belonged."

Thus Williamson, in 1871, anticipates Weiss's characters given to subgenera

founded in 1876. It is a fair inference that we may make, seeing the short

internode is so repeatedly associated in Catamites, and also in recent Equiseta^

with branch-bearing internodes, that it has a physiological function, viz. :

to impart strength to the stem. Its position indicates the introduction of a

new series of organs, since, as we shall see, it follows or precedes the root-

bearing stem and barren stem, and precedes or follows the branch-bearing

internodes and strobili.

When thus considered physiologically, this gradual increase in length of

internodes (and leaf-sheaths) upwards in living Equiseta entirely depends upon

the laws of growth, elongation following cell-growth, with a proper supply

of water; and is in accord with general principles.

And in this connection Strasburgerf sums up as follows :

—

u As is often

observed with the occurrence of many vital phenomena, the rate of distension

of the walls with the inflation water is not uniform, but begins slow!//, increases

to a maximum rapidly, and then gradually diminishing altogether ceases."

II B. Description of specimens of recent Equiseta in which short internodes occur

as in the extinct Calamariese, with proportionally regular increase in length.

It is an interesting fact, brought out bv a studv of the fossil forms here

described, that during the progress of the investigation recent Equiseta were

examined and found to possess the same peculiarities as Catamites, in the

possession of a short internode and a uniform rate of increase in length.

Thus characters typical of the subgenus Calamitina occur also in a modified

form in subterranean stems of Stijlocalamites Suckorii ( Brongn.), and indica-

* Present writer's italics.

f ' Text-book of Botany ' (English Edition), 1903,
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Equlset E,

with branches are successive, there is a modification of the features met with

in the other subgenera*. The following measurements of specimens of

Equisetum arvense, L., collected at Lowesby, Leicestershire, on May 15th,

1908, serve to indicate how fertile stems exhibit these characters :

Table III.

Specimen.

A

B

C

D

E

F

Inter-

node
1.

1 i

Int.

a.

Int.

3.

2

Int.

4.

2-2

Int.

5.

•5 1-5 27

•5 1-5 2-5 3 3-8

•8 1-5 2 25 23

(P)-5 1-4 2 2-2 2-5

•5 1-5 1-9 2-4 3

•5 1-5 2-2 3 3-3

i

Int.

6.

Int.
1

7.

Int.

8.

2-5 • f « *

3-8 4 * • *

2-2 2-5 2-1

3 2 * *

3-8 3-4 • *

3-2 * • •

Total

length

15 cm.

18 cm.

20 cm.

165 cm.

19*5 cm.

16*5 cm.

The uniformity in the length of leaf-sheath also is further illustrated in

the subjoined table :

Table IV.

Specimen.
Int.

1.

Int.

2.

Int.

3.

Int.

4.

Int.

5.

Int.

6.

Int.

7.

Int.

8.

Int.

9,

Int.

10.

A 1 i 1-3 1-4 1-5

B 1-3 i 1-3 1-5 1-6

ct ....... .
•5 •8 1 1 1 1-2 1-3 1*5 1-6 1-6+

D •7 •8 1-1 1-3 1-5 1-6

EJ •6 •7 •9
1 1 1-2 1-4 1-6 1-9

F •7 1 1-2 1-4 1-6 1-8 •

In the two foregoing tables the first internode is remarkably uniform, *5 cm,

(or in one case *8 cm.). In D, where it is doubtful, basal leaf-sheaths overlap.

* In all three subgenera the strength-imparting function may reasonably be predicated as

explanatory of the position of the short internode.

t The first three leaf-sheaths overlap, I Owing to this the measurements where indicated

\ The first two leaf-sheaths overlap are somewhat uncertain,
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The second internode again in all but one case (where it is 1*4 cm.) is 1
#5 cm.

The third varies from 1*9 to 2'5 cm., the fourth from 2*2 to 3 cm,, and so on.

Thus in these six specimens gathered at random the two points remarked in

the extinct Calamitina Sclditzei, Stur, are also to be seen, viz., uniform lenoth

and position of a short internode, and gradual uniform increase in the length of

succeeding internodes, from below upwards. The same remarks as to increase

apply equally to the leaf-sheaths, and though amongst Catamites we have no
chance of comparing them, yet in Equisetites they aro usually quite as

uniform*. Not only is it remarkable to find these characters common to

Carboniferous and present day groups of the same genetic series, but it may
further be found to obtain generally in living Equiseta amongst species living

under very varied conditions with diverse habit. The table on p. 285
illustrates this fact. Thus these characters serve as a further nieana of

tracing to a common origin the extinct Calamariese and the living Equise-

taceso, now grouped together in a common phylum Equisetales.

In Equisetum maximum, Lam., in brandling stems a gradual decrease in

the length of internodes upwards, the largest at the base, takes place, whereas
in fertile stems the converse holds, except in the case of the short internode

preceding a cone. When a stem bears both cones and branches the two modes
of elongation alternate. This is seen in E.pratense, Ehrh. In E. sylvatkum,

Linn., the fame feature is noticed in specimen Af and in (J, but in B, in the

branching period, there is an increase and then a decrease, three sheaths over-

lapping. In D the internodes increase up to the node preceding the branch-
bearing node, then an internode doubtfully shorter intervenes, followed by a

regular decrease in length upwards.

In the var. capillars the elongation is as in A and C of the type. The
hybrid between Eqvisetum arvetise and E. limosum (E. litorale) exhibits a
little variation, two internodes before the branch-bearing node decreasing

not one, but the eighteen succeeding internodes exhibit a remarkably uniform
normal decrease at the rate of 1 millimetre approximately. In E. limosum,
Linn., var. fluviatile (Linn., pp.), the internode before the branch-bearing node
is not shorter than the penultimate one. But after this the length o£ the

internodes decreases from the second member of the branch-bearing period.

In E. hyemale, L., there is a gradual increase in length up to the last one, but
as the specimen is incomplete it does not serve for comparison.

Where any abnormal variation in length occurs either in the internodesor the leaf-sheaths
it may be reasonably regarded as due to variation in the external conditions or environment,
amount of light, moisture, etc.

t In internode ]0 there is an abnormal increase, otherwise the seouenee \* nnrn.nl
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lie. function of

i
i

Summarizing the foregoing facts for comparison, it is to be noticed that

fertile steins of Eq maximum and E. arvense there is a gradual
increase in the Iongth of internode (and of leaf-sheath) up to the last but one,

the last internode before a cone being shortened *. The smallest internode

is at the base, or just below the cone.

The converse is found in barren stems of E. maximum, the internodes

decreasing. In E. nratense the two mnilnc -(lfonvito n cVi^vf n™l« e«™ ,..,+;»,,,

the two kinds of periods. Eq
j->

;

Fertile stems of Equisetum arvense, Linn.

(See Tables III. & IV. p. 283.)

Thus in Equisetales (ef. short internode in C. Schiitzei, and at the base of the
stem in C. Suckovii) shortened internodes occur at the base or between fertile

* In some cases the terminal internode just before the cone is sometimes not shortened
but the longest internode in the series in fertile stems of Equisetum arvense, Linn. This is

owing to nature of soil or shade.
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Eq Thus the

largest internodes appear, in a compound species (by which we mean com-

bining fertile and barren periods), to aggregate towards the centre normally.

A short internode divides them, preceding a branch-bearing period.

as

This feature is noticed in the subgenus Calamitina and in a modified form,

remarked, in the other subgenera Stylocalamites and Eucalamites. In

combination with the many other features possessed by Calamarieas and Equi-

setacea3 in common, this additional character is another argument in favour

of their union under the group Equisetales.

Apparently the uniformity in the gradual increase in length of internode

bears some relation to height. In cases where there are more than the usual

En l high up in the stem, are

sometimes shorter than others below, due to necessity for increased strength

or dearth of water-supply.

E, decrease is due to the

overlapping of two or more leaf-sheaths, and the internodes are reduced iu

length, as before a cone or branch-bearing period.

In some cases the internodes between branch-bearing nodes after normal

decrease suddenly elongate. This is doubtless due to habitat, E. st/lvaticum

favouring a shady locality. They decrease after a branch-bearing node, as in

E. arvense, E. maximum. E In these the last internode before a cone

is shortened. It is, then, a fair inference that a foreshortening in length of

an internode immediately precedes a new cycle of organs, or a grand period,

as Strasburo-er calls it. Occurring at the base of the branchless period, or
^—^^ —m m m

just before the branched whorls, or a cone, as it does in recent Eqmseta, it

presents a strong analogy to the short internode in Calamites Scliutzei, Stur, in

position and function, and there is good reason to regard them as homologous.

In the extinct species the branched and branchless whorls occur in combina-

tion, and not separately as in Equisetxm. Owing to their fragmentary state

of preservation, a long sequence of internodes has not been examined, and we

do not know as yet with what steins to correlate the cones, etc. The

instances adduced on either side, i. e. fossil and recent forms, serve to indicate

the homology of the structure. Whether there has been reduction or no,

we cannot definitely say, but it seems extremely probable, since

certainly a reduced from.

t it seems extremely probable, since Eqxdsetum is

The short internode with the function and

position indicated may thus be regarded as typical of Equisetales in general.

The details of its variation may be worked out later,

affords is that it marks the introduction of an additional organ or series of

organs and the commencement or conclusion of a period.

.Recapitulating, it is found that in living plants of Eqmsetum the shortest

The significance it

internode or leaf-sheath separates the root-bearing subterranean portion

gradual increase in length afrom the aerial branchless stem, and after a

:
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second short internode occurs in fertile stems, as in E. maximum, E. arvense,

E h\ barren stems this takes

place at the internode preceding a branch-bearing period, and thence upward
there is a decrease in length. In E
barren periods are combined, a decrease first occurs in the branched period,

then an increase, and finally just before a cone there is a further decrease.

Where the stem is barren the internodes decrease gradually throughout the

branched period.

In E. limosum and E. litorale some variation occurs (vide Table V, which
should be compared with those relating to the fossil forms).

When compared with Calamites Scltutzei, Stur *, there is seen to be a close

correspondence in the actual length of internodes, and the relative position

and uniform occurrence of a short internode, dividing different growth-
periods.

In Eucalamites and Stylocalamites the same analogy may be traced, in a
modified form. In the former branches regularly occur on every node, and
these are short and closely placed. In Sh/localamites, in subterranean stems
the increase in length from the point of contact with aerial stems is strictly

homologous with that found in the dominant type Equisetum arvense, L.
Where in EucalamUes the branches are few and lateral, the internodes are
unequal and longer. The unequal or equal character of internodes may be put
down to the position of branch-bearing nodes and the number of branches.

Sti/localamkes affords a sort of intermediate subgenus between Calamitina
and Eucalamites. Asterocalamites, a subgenus which is founded on entirely

different characters, is not here considered.

1 1 1. General conclusions.

As a result of the comparison made between Calamites and Equisetum it

appears that some general principles underlie the characters noticed.

The close correspondence here established between the position and function
of the short (or shortened) internode and the mode of increase or decreaso of
internodes in both extinct Oalamarica; and recent Equisetacere constitutes
still further evidence as to their close relationship, and it may be inferred that
the common ancestor of the primitive Equisetales resembled them in this

respect.

ie two groups in the
position of the short internode, and a very marked similarity in the uniform
rate of increase or decrease in the length of the internodes in both groups
also, most apparent in the subgenus Calamitina, but probably in a modified

There is, in f;ict, a strong resemblance between tl

* Stur's original figure is represented upside down.
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Period /

V. i

I Short internode

Period j
IV. i

•

Short internode

i

Period J

in. 1

V Short hiteninde
.

Period -{

II,
f

I Short internode

Period -^

A. Newton, phot. Grout, "ac.

CALAMITES (CALAMITINA) SCHUTZEI, STUN.
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V.
Short internode

-

i

-*<

>
Period

IV.

Short interimde

— Short internode

J

1

Period
< III.

I,
Period

c TT.

..Short internode J

L

A. Newton, phot Grout, sc,

CALAMITES (CALAMITINA) SCHUTZEI, STUB.
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form in Eucalamites and Stylocalamites, and in subterranean stems of S. Suckovii

there is a strict homology.

The function in both groups was probably the same. The following

premises, as to the position and function of the short internode, may be

stated :

a. Position. The short internode precedes a new period, i.e. is situated

(1) at the base of the stem
;

(2) between branchless and branch-bearing series;

(3) before the strobilus or cone
;

(4) in Calamariese before a combination of (1) and (2).

b. Function. It bears some relation to height, which is explained by the

physiological laws of growth as they apply to elongation. Its function

appears to be to add strength to the stem by the occurrence of two consecutive

strengthening nodes (with diaphragms)

support within a short distance.

theserving tiie purpose of a double

EXPLANATION OF THE PLATES.

Plate 18.

Catamites (Calamitina) Schiitzei, Stur, Middle Coal-measures, Main Coal, Stanton-

under-JJarton, Leicestershire. Exhibiting graphically the hollow pith-cavity of

Catamites and the periodic occurrence of a short internode. y nat. size.

Plate 19,

Catamites (Calamitina) Schiitzei, Stur, Coal-measures, Brighouse, Yorkshire.

Exhibiting the regular occurrence of a short internode, as in Plate 18. Circ. j nat. size

!
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On Elm-seedlings showing Mendelian Results.

By Augustine Henry, M.A., F.L.S.

(Plates 20 24 and 2 Text-figures.)

[Read 7th April, 1910.]

There are two species * of Elms in Hie British Isles

—

Ulmtts montana, With.,

often found in woods throughout England, Scotland, and Ireland; and Ulmus
glabra, Miller, rarely it ever found in woods, and limited as a common tree

to hedgerows and parks in the east of England, and also somewhat prevalent in

Cornwall and the south of Ireland. I regard the latter species as the elm
which flourished in prehistoric times in the forests of the alluvial lands with

better soil, now given up to agriculture. In France f, Germany, Belgium,

and Denmark this tree is rare in woods, becoming a component of the forests

further

Mediterranean

U. glabra.

south, as in the alluvial lands of the Danube. The elm of the

region is a distinct race, much more pubescent than true

The main differences between the two species of elms may be tabulated as

follows :

U. montana. U. glabra.

Branchlets stout, pubescent, remaining Branchlets slender, nearly glabrous,

smooth in the second year. becoming striated in the second

Leaves large, thick in texture, very

pubescent especially on the upper

surface, with short stalks.

Seed in the centre of the samara.

The tree rarely suckers.

year

Leaves small, very thin in texture,

glabrous on the upper surface, with

long stalks.

Seed near the upper edge of the

samara.

The tree suckers freely.

Both these species are wide-branching trees, and are known by the same
name—wych-elm—in the east of England.

In addition to these two species, there are many so-called varieties of

elms, some of which are considered to be varieties of U. glabra, others being
supposed to be distinct species.

* The correct nomenclature of the Elms is still uncertain ; and the names used here are
well-known ones, not necessarily those which I shall ultimately adopt.

t I am not concerned in this paper with the third European species, U. pedunculata,
Foug., which belongs to another section, and is almost indistinguishable from U. americana,
Linn., of North America.
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The most remarkable of these is the " English elm/' the U. campestris of

English botanists and foresters. It is confined to hedgerows in the south of

England, has a distinct habit, possesses a reddish wood unknown in other elms,

and rarely produces fertile seed *. It has pubescent branchlets and leaves,

the latter being different in shape from those of U. glabra, but with long-

stalks. The tree is unknown on the Continent. In branchlets and leaves

it strongly resembles the southern elm, that on which the vine is trained

in northern Italy. On this account it is supposed to have been introduced

at an early period into Britain either by the Romans or by the monks,

when they were importing the vine into this country. I am at present

investigating its possible relation to the southern or Italian elm ; but am

inclined, nevertheless, to the opinion that it is, like the other varieties of elm

in England, one of the descendants of the first cross between the two species,

possibly due to a second hybridisation of some of these descendants witl 1

t/. montana.

The Huntingdon elm (Ulnuis vegeta) is commonly looked upon as a hybrid,

and I consider it to be the first cross between U, glabra and U. montana,

though this is not certain, but may be proved by experiments that we are making

at the present time. The branchlets are stouter than in U. glabra and often

do not become striated. The leaves resemble those of U. glabra in the absence

of pubescence on the upper surface and in their long stalks, but are as thick

as those of U. montana. The samarse are intermediate. This tree suckers

freely, produces an abundance of fertile seed, and has

branches being very ascending. It is, like most first crosses, extraordinarily

vigorous, growing faster than any other elm. This is well seen in tne

Victoria Park, Bath, where nearly forty kinds of elms were planted about

1820. The Huntingdon elm there is twice as large as any of the other kinds.

Loudon gives as an instance of its extraordinary vigour, that one planted

a peculiar habit, the

only ten years in the Chiswick Garden had attained 35 feet in height. The

Huntingdon elm originated as a seedling in a nursery at Huntingdon about

1746-175G. I may here draw attention to the fact that the Huntingdon elm,

like most first crosses in trees, leans much more to one of the parents than to

the other. Most of the characters of U. glabra are dominant. The compara-

tively large size of the leaf is due to vigour merely.

A great many other kinds of elms are known, not only in cultivation, but

arising spontaneously in hedgerows ; it would be easy around Cambridge to

find in the hedgerows five or six very distinct varieties. Most of these elms

have distinct habits and vary extremely in foliage. I may here point out,

however, that the occurrence of trees with suberose branchlets appears to be

* It produces samarae as freely as the other elms, but its seed is nearly always imperfect.

It is invariably reproduced in the hedgerows by suckers.
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a sporadic phenomenon * in each variety, and may be looked upon as a pecu-
liarity of an individual tree, not as a characteristic of a variety. Absolutely
pure U, glabra is frequently characterised by branchlets with excessively corky
wings

; and at Kew, where there are three young trees of the English elm,
all suckers from :m older tree, one of these is extremely suberose. Any
characterisation of a variety of elm by suberose branchlets alone is certain to

be erroneous.

I need not now give the distinguishing characters of the many varieties of
elms, but will pass on to the experimental sowings which I made in June
1900. In the spring of 1900 every kind of elm produced fruit in excep-
tional abundance—due to the good weather prevalent in the autumn of
1008, and to the fact that in the months of March, April, and May, 1900,
the amount of sunshine in the south of England was greater than had ever
before been recorded by the meteorologists. I sowed f ninety different lots

of seed.

The first fact established is, that there are only two kinds of elms which
give, when sown, uniform seedlings. These are the two pure species,
U. montana and U. glabra. A box of U. montana seedlings are all uniform in
size and other characters. The same applies to a box of U. glabra seedlings.
Every other kind of elm when sown produced mixed seedlings, of different
sizes, different arrangement of leaves, &c.

The seedling of U. glabra has a stiff, unbranched, erect stem, with all the
leaves small in size and in opposite pairs.

The seedling of U. montana has an unbranched stem drooping to one side,
with large leaves, only the first two pairs of which are opposite, all the other
leaves above being alternate. For the sake of convenience, I shall speak of
the seedlings of this kind as " alternate-leaved " seedlings J.

^

The seedlings, then, of the two species are very easy to discriminate in the
first year

;
and this fact has much facilitated our counts of the various lots of

seedlings and the deductions that follow from these counts.

Several sowings were made of the Huntingdon elm. The seed was taken
from one of the trees in Brooklands Avenue, Cambridge. This road is

planted on both sides with a large number of Huntingdon elms, all of the
same age and quite unmixed with other elms. There was no possibility here

* This is the case with Liquidavibar styracifua. Raised from the same seed, some trees
at Kew have very corky twigs, others are perfectly smooth.

t Elm seed should be sown as soon as ripe in June ; and the best seedlings are obtained
by sowing in open beds in good garden soil. Most of my plants were raised in boxes and
were too crowded, and had not depth enough of soil to develop well.

\ When injured by frost &c, elm-seedlhigs occasionally branch in the first year; and in
such cases, in U. glabra, alternate leaves are always produced on the branches. This is in
anticipation of the characters of the second year, when the leaves become alternate and
remain so ever afterwards. Such branched seedlings were few in number, and in no case
were included in our counts of the various lots of seedlino-s.
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of contamination with the pollen of other kinds. All the seed then was
" selfed." The Huntingdon elm was the source both of the pollen and of the

ovules *.

The best crop of Huntingdon elm-seedlings was raised in garden soil by
Mr. W. 0- Backhouse t, one of my students. These seedlings, 971 in all,

were counted as regards one character, and showed :

732 seedlings with opposite leaves*

239 „ „ alternate leaves.

971

The Mendelian ratio 3 : 1 is here closely followed, as the theoretica

numbers are 732 : 244 (see Table 1, p. 298).

A further examination of these seedlings showed that there were fou

kinds plainly visible in the bed, namely :

© r

Ratio.

Small, opposite-leaved 9 (?)

Large,
59 5? 3(?)

Small, alternate-leaved 3 (?)

Large, 5' 5? 1(?)

I have added here the theoretical ratio 9 : 3 : 3 : 1 ; but of this we are

not certain, as it was impossible to count the seedlings, as regards two
characters, without injuring them ; and we wanted to preserve the whole
crop, Mr, Backhouse considered that the 9 : 3 : 3 : 1 ratio probably existed

in this lot of 971 seedlings.

The production of these four forms is easily explained by the diagram
(Table 2, p. 299).

Another examination of these seedlings shows that some have leaves with
short petioles, whilst others have leaves with long petioles. This makes
8 different kinds of seedlings. Taking into account the other points of differ-

ence on the two species, there are possibly 64 different kinds amongst the

* Knuth, ' Flower Pollination' (Engl. transL)iii. 373 (1909) says :—" The flowers in Vlmus
are anemophilous and protogynous. The stigmas are mature when the flower opens and
project beyond the anthers, which are still immature with short filaments. The latter

elongate later on, so that the stigmas are hidden among the stamens
; the anthers then

dehisce ; and the stigmas, which are still receptive, may be fertilized by automatic self-

pollination, if they have not been already dusted with foreign pollen. The flowers are in

crowded clusters and do not mature simultaneously." It is, I think, probable that in most
cases each elm flower is fertilized by pollen from another flower of the same tree.

f I may here express my indebtedness to Mr. Backhouse for help and suggestions in

connexion with the experiments on the elms, and the explanation thereof.

LINN. JOUKN.—BOTANY, VOL, XXXIX, Y
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seedlings of the Huntingdon elm. Some of the characters will interact on

each other ; and as a result, there is a possibility of nearly all the known

varieties of elms appearing in the F2 generation, i. e. amongst the Huntingdon

elm-seedlings. At this moment, at Cambridge, there are numerous seedlings

Sowing

ft

of the Huntingdon elm in the fields and hedgerows, some of which will

survive, and constitute, when they grow up^ peculiar elms for botanists to

quarrel about, and from which nurserymen could make selections.

; of a considerable number of peculiar elms, e. g., of a remarkable

elm at Cambridge which has small leaves and minute fruit, of the Jersey elm,

of trees called Cornish elm at Kew, &e., &c., all show mixed seedlii

which I may quote a few examples.

A tree at Colesbourne, supposed to be U. glabra, but which differs from

the pure species in having larger leaves, differently shaped and much thicker

in texture, when sown, gave 245 opposite-leaved seedlings and 95 alternate-

leaved seedlings. This is quite near the 3 : 1 ratio, and there is no doubt

that this tree is one of the descendants of U. glabra x U. montana ; but as

this type of tree is common, we can imagine it to be a descendant from a very

early cross, made perhaps hundreds of years ago.

The seed of the Jersey elm from a tree in the Southampton Cemetery

gave only a small number of seedlings, 17 with opposite leaves and 19 with

alternate leaves. With small numbers the ratio 3 : 1 is not observed.

A tree in Huntingdonshire, considered by Rev. Aug. Ley to be a species

indigenous to that county, gave 310 opposite-leaved and 84 alternate-leaved

seedlings. In crowded boxes, the ratio 3 : 1 is not accurately observed.

As regards the fertility of the seed, the two pure species and the

Huntingdon elm are excessively fertile. The other varieties, which I consider

to be descendants, are very variable in fertility, as witnessed by the appear-

ance of the boxes, some crowded with seedlings, others with only one

seedling or with none Of the " English elm," 1
(J different boxes, of seed

gathered at Cambridge, at Kew, in the Isle of Wight, in Gloucestershire,

near Exeter, &c, showed not a single seedling. A few seed gathered at

Parkhurst, Isle of Wight, which looked better than any I saw elsewhere, pro-

duced one seedling. A tree at Bayfordbury produced two seedlings, which,

however, I look upon as doubtful, as they may have come in from seed from

an adjoining box. A tree at Cambridge, which is absolutely like the English

elm in all respects, except that it is rather wide-spreading in habit, gave a

single seedling like the Parkhurst seedling.

An examination this year shows that the flowers of some of the " varieties
"

tend to be malformed ; and I have no doubt that in the act of combination

of the various characters that make up certain of the F2 generation the re-

productive organs are badly formed. This is possibly what has occurred in

the " English elm/
5 which no doubt would have soon disappeared if it had

not, been a free suckerer. and had not also been selected to a considerable
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timbextent by human agency, as owing to its good form and its excellent

it is superior to either U. glabra or U. montana as a hedge-tree.

All the different seedlings reared, about 5300 in number, each lot of which
has a well-known tree for its parent, have been planted out this year in the

experimental forestry plot on the University Farm at Cambridge ; and if they

grow up, I have no doubt that we shall see all the possible existing varieties

of elms amongst them.

M
These experiments seem to show that what are called varieties are often

jndelian combinations of two existing species. I may here point

out, that where there is only one species of tree existing in a country or

territory, such varieties are unknown. For example, the beech, a single

species, throughout Europe, has no varieties of the kind so common in elms*

All the varieties of beech are of another kind, what I may call
a sports,"

where we may suppose the variation to be due to some malformation or mis-

direction of growth in the individual plant. These are as follows :—Variations

in colour, as the purple, copper, golden, and variously variegated beeches
;

variations in form of the leaf, all more or less bizarre, as var. heteropkylla

(the fern-leaved beech), in which the leaves become mere shreds ; var.

quercoides, with deeply pinnate leaves ; var. cristata, leaves small and crowded
in tufts

;
pendulous, fastigiate, and twisted-stem beeches, in which there is

malformation in the habit of the tree. The beech shows in no way the kind

of variation that has arisen in elms, as it has not had another species with

which to make combinations.

In the common ash (only one species occurring in northern and central

Europe) the varieties known are all mere sports, similar to those mentioned
for the beech.

In the case of the oak, birch, and lime, in which there are two species

existing in the same region, the variations are like those in the elm. In

southern Europe, where the number of species of oak increases, the number of

varieties increases likewise, to an alarming extent, as no less than 35 varieties

are described of Quercus Ilex, which is so often associated with Q. Saber.

These investigations have also served to guide me to a correct appreciation

of the poplars, which have been so long a puzzle to systematists. I may here

advert to the Black Poplars. We have in cultivation in this country Populus
nigjxiy the European Black Poplar ; Populus serotina, Hartwig ; a hybrid, the

Black Italian Poplar, always a male tree ; and a number of female trees,

which, like the last, are generally supposed to be forms of the American
species, P. deltoidea *. There are also the poplars put on the market by
French nurserymen, as P. Eugenei, P. regenerata

7
&c.

The American Black Poplar (P. deltoidea) was introduced into France
about 1700, and arrived in England some years later.

* I exclude from consideration here P. anyulata, another American species, occasionally

met with in England, yerv distinct and easily recognizable.

t2
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The differences between the two true species are as follows :

P. nigra (Europe). Leaf: non-ciliate in margin ; without glands at the

base ; cuneate at the base ; long-acuminate at the apex.

P. deltoidea (N. America). Leaf : densely ciliate in margin ;
with two

glands at the base on the upper surface; truncate at the base; cuspi-

dato at the apex.

Soon after the American species was introduced in the eighteenth century

into France, a first cross accidentally arose, which became known in France as

P. nigra helvetica or " Peuplier suisse," and when imported into England was

called the Black Italian Poplar,

always reproduced by cuttings) i

(

Selected at once,

on account of its astounding vigour, characteristic of first crosses in trees, it

is amply distinct from either of the parents, not only by its rapid growth, but

its habit,—slender ascending branches and straight cylindrical stem.

Scarcely any other tree produces such a volume of timber per year; and its

economic importance in France and Belgium, and even in England, is

extreme.

It is characterized as follows :

P. nigra X deltoidea (P. serotina), First cross. Leaf with a few cilia

irregularly disposed on the margin
;
glands at the base variable, 0, 1,

or 2 on each leaf ; in shape like P. deltoidea, but appreciably

different.

Some time after the first cross was obtained, further crossing occurred from

time to time, and we now have at least two forms of a female tree, which

differs not only from P. serotina, but also from P. deltoidea ; and these are

comparatively valueless, as they grow slowly, and differ in habit from the

Black Italian Poplar. I need not pursue the history of these poplars furthei

but P. Eugenei, P. regenerate &c. are all later products.

So far as I can judge, but my investigations are not yet finished, the

Cricket-bat Willow, which is known only as a female tree, and which

orio-inated in Norfolk about 1700, is the first cross between Saliv alba and

S. fragilis,—but, like most first crosses, much more strongly resembles one

parent than the other. It is, in fact, so close to S. alba in its botanical

characters that it is universally considered to be a variety of that, viz, S. alba

ccerulea. If it were a variety simply, e.g. a geographical race, how explain

its occurrence in one sex only ? The economic importance of this tree, which

grows twice as fast as S. alha, is very considerable.

The history of the Lucombe Oak is very enlightening, as Loudon obtained

accurate particulars of it, and we are in no doubt as to the facts. The

Lucombe Oak was raised at Exeter in 17G3 from an acorn of a Turkey Oak

II* •

(Q (Q
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near it. This seedling turned out to be subevergreen , and made astonishingly

rapid growth ; and on this account Lucombe propagated a large number of

trees by grafts from it. In its characters, this first cross resembles Q. Cerris

in the form of the leaves and in the persistent stipules round the buds
;
but

has the mucronate points to the serrations which are characteristic of Q. Suber,

One of its parents is deciduous, the other is evergreen ; it is subevergreen,

the leaves falling in January and February.

In 1792 the acorns of the Lucombe Oak were sown ; and a crowd of forms

appeared in the seedlings, some of which were preserved, but none equalled in

vigour the parent tree. Some of the seedlings are very close to Q. Suber in

bark and are nearly evergreen, keeping the leaves on till May.

Here, again, we notice the extreme vigour of the first cross ;
and the dis-

integration, so to speak, of the first cross into numerous forms, so soon as its

seed is sown. The facts about the Lucombe Oak are strictly parallel to what

is going on in the elms.

The practical corollary to all these observations seems to me evident. We
have instances in the Black Italian Poplar, in the Huntingdon Elm, in the

Lucombe Oak, probably in the Cricket-bat Willow, of vigorous first crosses

that were produced accidentally, and which are timber trees of considerable

value. Why not, then, proceed to make artificially first crosses in other trees,

with still more valuable timber? In the Ash and Walnut* the quality of

the wood, owing to its structure, will be improved the faster the tree grows
;

and both these trees produce already extremely valuable timber. First crosses,

of course, can only be reproduced by cuttings or by grafting ;
and con-

siderable difficulty may be anticipated in adapting on a large scale these modes

of reproduction to forest trees. But our resources are not exhausted, as there

is no telling but that amongst the crowd of different combinations that
o """ v"~ f

appear in the F2 generation there may exist one which will display great

vigour and vet breed true. This is the next step to explore.

In countries like our own, the only hope of salvation for forestry is in

growing timber rapidly : and we have been helped in that by the introduction

of fast-growing trees like the Larch, the Corsican Pine, and the Douglas Fir.

But it is essential to grow the more valuable classes of non-coniferous timber ;

and I see no reason why the attempt should not now be made to essay experi-

ments on the lines laid down in this paper. We are ourselves making some

experiments in cross-fertilization this year ; but more workers are required in

this field. Hitherto nothing whatever has been done to improve the breeds of

forest trees ; and foresters have never even thought of the possibilities in this

direction, though gardeners and farmers have shown the way for centuries.

* De Vries, in < Plant-Breeding,' 174, fig. 37 (1907), describes a remarkable first-cross

walnut which he saw in California. The particulars which he gives about its fastness of

g rowth are so astounding as to seem incredible. I have no doubt, however, of the correct-

of his observation

.
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Table 1*.
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The Mendelian ratio 3:1 is here closely followed, as the theoretical numbers are

732 : 244.

* In the figures, A= Alternate-leaved seedling.
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S= Small-

L = Large-
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Table 2*
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Every U. glabra tree is OS OS.

Every XI. monta?ia tree is AL AL.
Each Huntingdon elm tree must contain all these characters, and is OS OL AS AL.

Its ovules must be of 4 kinds, and of 4 kinds only :—OS, OL, AS, AL.
Its pollen-grains must also be of these 4 kinds.

There are 16 different kinds of seedlings possible,

Of these, as is dominant to A

,

and S ,, „ L,

there are 9 seedlings which will look OS.
3
3
1

?> 11 ??
^_T .A^a
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V » }f
AL,

Those containing OS,
Those containing no S, and containing OL.
Those containing no 0, and containing AS.
This contains neither nor S.

Only one of each of these 16 kinds will breed true, namely, the four,

OS OL AS AL.
OS OL AS AL.

i
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EXPLANATION OF THE PLATES.

Plate 20.

Huntingdon Elm ; old tree in the Fellows' Garden, Trinity College, Cambridge

Plate 21.

Branchlets of Ulmus glabra^ of JJlmus montana, and of the Huntingdon Elm,

illustrating the foliage of adult trees.

Plate 22.

Elm-seedlings, Ulmus montana on the left, Ulmus glabra on the right.

Raised from seed sown, as soon as ripe, on 1st June, 1909. Photographed on

7th October, 1909.

Plate 23.

Seedlings of the Huntingdon Elm, taken from a bed of 971 seedlings, which was

plainly divisible into the four kinds illustrated, viz. (from left to right) :

—

(a) Seedlings with opposite large leaves,

(o)

(d)

Jf

?>

„ „ small „

„ alternate large „

„ „ small „

On comparing these with PI, 22, it will be seen that, so far as regards the two

characters concerned (position and size of the leaves), b is similar to the seed-

ling of U. glabra, c is like that of U. montana, and a and d are new kinds.

Plate 24.

The Lucombe Oak, its parents, and a few of the peculiar i varieties ' which were

raised from its acorns. The branchlets represented were taken in all cases

from adult trees.
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Male Sterility in Potatoes, a dominant Mendelian character ; with Remarks

on the Sliape of the Pollen in Wild and Domestic Varieties.

Sutton, F.L.S.)

[Read 18th June, 1910.]

By

Dr. Redcliffe N. Salaman. (Communicated by Mr. Arthur W.

Darwin *, in considering the origin of sterility, describes a condition of anther

not uncommonly found amongst the Caryophyllacese, Liliucese, and Ericaceae.

The anther in this condition is more or less shrivelled up or aborted and

contains no pollen, Darwin gave the condition the name " contabescence,"

and he described how it might be propagated by " layers, '
" cuttings, etc.,

and even perhaps by seed.

C. F. Gartner f first observed the condition and considered it due to an

inherent tendency in the species to become dioecious ; he also describes the

sudden appearance of sterility in the female organs.

Bateson t observed the same phenomenon in the Sweet Pea, and found it

was associated with coloured axils in certain families and was recessive to

fertile anthers. Working for some time on the heredity of colour and other

characters in Potatoes, I have met the phenomenon of contabescence and have

been able to show that it is in the Potato a dominant hereditary character.

No association has been clearly established between this condition and any

other feature ; but so far I have not met with a pale heliotrope potato-flower,

such as seen in " Up-to-date/' that bears pollen in its anthers, and, further,

such heliotrope flowers as I have been able to analyse have been always

heterozygotes as regards " sterility.

The evidence for the dominance and segregation of this type of sterility is

as follows :

—

Record x Flourball.—The former has empty anthers, the latter abundant

pollen. In F1
, 28 plants were raised in 1 (J09, of which 21 bore flowers, all

of which were sterile. In 1910, 26 of the F 1 plants flowered and they were

all sterile. Two of these latter were fertilized by a derivative of " Flour-

ball " possessing abundant pollen.

*>

* * Animals and Plants/ 1890, vol. ii. pp. 149.

t
l Versuche d. Beobachtungen iiber Befrucktungsorgane/ Stuttgart, 1844, p. 97.

X Bateson, Saunders, and Punnett : Bep. Evol. Comm. Boy. Soc. 1904, vol. ii. p. 91.
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In these families all the flowers were examined, with the following

results :

Pollen present. Pollen absent.

H 1 x A 7 12

H10 xA 12 8

Total 19 20

The expected ratio being equality.

It is to be observed that of those possessing pollen only seven are classed

as containing a " medium " quantity; the remainder have all small quantities.

Moreover, the percentage of dead grains throughout is very high, and the

quality of the recessive parent " A*' is not fully reproduced.

Congo x Flouvball.—In this case " Congo " is quite sterile. The anthers

are not aborted. F 1 consisted of 23 individuals, of which five had no flowers,

and of the remaining 18, eight had "abundant" pollen and ten none at all.

Two of the F 1 were selfed with the following results :

K

K s

Total

Pollen present.

. 36

Pollen absent

3

8

• • 44 3

Theoretically all should contain pollen, but three plants with normal

anthers contained none. Of the remaining 41 plants, four have little, two

medium quantities, and thirty-five abundant.

I have at present no explanation to offer for this discrepancy. That
" Congo " is heterozygous for sterility is further shown by a second cross,

where u Reading liusset " was the pollen parent. Here only three F 1 plants

flowered, two contained small quantities of pollen, and one none.

Red Fir Apple X Reading Russet.—Red Fir Apple has a small pale

heliotrope flower with entirely contabescent anthers. Reading Russet bears

an abundance of pollen. Only nine F 1 plants were preserved in 1909, when
these pollen observations were being made. Of these, six had no flowers,

two had plenty of pollen, and one none. In F2
, of six plants examined, in

1909, all have pollen present. In 1910, 22 more F2 plants have flowered and

all possess a quantity of pollen.

Queen of the Valley x FlourhalL—Queen of the Valley has heliotrope

flowers with pale anthers, having only very little pollen, and that all aborted.

The F 1 family were not specially watched for pollen, but there is evidence
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that whilst some were completely sterile, others had some pollen, whilst an

F 1 plant which was sterile x Bohemian Pearl gave a line composed of pollen-

bearing plants and sterile plants in about equal numbers.

Recessive "presence " breeds true —"Flourball," a well-known potato pos-

sessing abundant pollen, has been raised by seed through three successive

generations, and every member examined possessed pollen except in the

In oneinstances noted later, and the great majority an abundance of pollen,

family, 21 members, in another 16 were examined and all contained an

abundance of pollen.

The fertility of the female side is apparently entirely independent of that

of the male.

Quantity of Pollen.— Certain empirical standards were taken for

gauging the quantity of pollen present

differentiated :

—

and the following grades were

Abundant : When the anther is full of pollen, and a touch of the needle

liberates relatively large quantities of grains.

Medium : When there is about half as much as is described as " abundant,"

but enough to allow a ready and sufficient supply for examination and fer-

tilization.

Small : When the pollen is present to the naked eye in the opened anther,

but the help of a needle is needed to obtain sufficient for examination.

Very few grains: When the anther is practically empty, or rather contains

no free pollen, and the few grains that are obtained must be detached from

the inner walls of the anther by the needle. This condition is equivalent to

the absence of pollen, for such few grains as are obtained are all dead.

Q —In examination, the shape and quality of the pollen

as a whole, note has been made in each case of the relative quantities of oval,

irregular, or round grains when dry, and the percentage of the grains which

on addition of water swell up and become globular

—

i. e., to the quantity of

pollen which is living.

The method I use is to shed the pollen from the anther with the help of a

needle on to a glass slide and then note its amount, and the relative quantities

of elliptical, irregular, and round grains present. A cover-slip with a drop

of water is then dropped on to the specimen and a fresh estimate made.

These estimates are, in the nature of the method, nothing more than skilled

guesses. The large number of estimations made, viz. over 300 in 1909 and

400 in 1910, and the fact that the same pollen was often quite independently

examined several times with remarkably similar results, allows the results to

be used as a relatively sound basis of comparison, the personal equation being

constant throughout the series.
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The results of the examinations made in this manner fall readily into three

classes. The first class contains those pollens which possess 70 or more

per cent, of living grains, and the quality of such a pollen I have, for the

purposes of comparison. designated as "as." The second class comprises

pollens possessing at least 30 per cent, of living grains and not more than 70,

and this condition has been called "/3." A third class, made up of those

possessing less than 30 per cent, of living pollen, is described as "y."

Relation of quantity to quality.—There is undoubtedly some correlation

between the condition of abundant pollen and pollen of the quality u a."

As will be seen in the table given, the " ol " standard of quality does not

occur except in conjunction with abundance of pollen. On the other hand,

abundance of pollen is by no means regularly associated with the ol quality.

This is particularly striking in the case of Solatium Maglia, which, although

possessing a very large quantity of pollen, does not possess more than

15 per cent, of living grain.

The following table will show those points perhaps more clearly :

Number.

A

*K°

Family.
No. of

Plants

examined.

21

46

Abuiid.

21

25

Quantity.

Medium.

* •

i

14

None or

small.

#

• •

7

Quality,

a.

6

14

• •

* *

jS. 1 y.

Flourball 9

9

10
6

6

2

4
1

F 2 of Congo X Flour-

ball seedling.

K9 Fa of Congo X Flour-

ball seedling.
8 7

1

* *

• *

3

* *

4
1

ITxA .... F 1 of (Record X Flour-
ball)

^
Flourball

seedling.

19 • * 3 * *

4
small
12

none.

I • 3

H ,0 xA .... F 1 of (Record X Flour-
ball) Flourball

seedling.

20 f • 4 •

8
small.

8
none.

• • 4

Of the 53 instances of abundant pollen given above, there were only two
which possessed pollen of extremely poor quality, and these were :

—

KG No. .1. Abundant pollen, all dead.

Ivy
• « No. 133. " ?' 98 per cent, dead



A DOMINANT MKNDELTAK CHARACTER. 305

Ihe Appearance of Male Sterility in Fertile Lines.

So far we have dealt with " presence " or " absence }1
of pollen as the main

feature of male sterility. In the following is evidence of the sudden appearance

of sterility due to the " quality " of the pollen and only partially associated

with Ci: absence" of pollen, and not at all with deformity of the anther.

The variety known as Sutton's Flourball, which has been extensively

used in my potato experiments, is a red-skinned variety which flowers freely,

sets seed readily, and has abundant pollen of a high quality. In 1906 a

flower of this variety was selfed, producing 200 seedlings, and from one of

the white-tubered seedlings, viz. D 1907, which arose from it in 1907, a selfed

fruit was obtained ; this contained only about a dozen seeds, and only five of

these seeds germinated, of which two bore tubers, viz. D 1 1908 and D 2 1908.

In 1909 both D 1 and D2

flowering freely, but they possessed only a medium quantity of pollen, and

that entirely dead. Repeated endeavours failed to self-fertilize How

either of these two plants.

D 1907 was grown on in 1908, and a selfed ball obtained which contained

only ten seed, of which only four germinated, and although every effort was

made to keep and protect these seedlings they failed to flower.

were grown and were fairly vigorous plants

rers of

D 1907, grown again in 1909, produced after many efforts at fertilization

two seed-balls, but they contain relatively few and rather immature-looking

seed.

A similar tendency to become sterile on the male side was found in another

line "Gr" isolated from Sutton's Flourball. In 1907, 150 seedlings were

raised, and one of these selfed, giving in 1908 seven seedlings : two were

white, five red tubers. The red-tubered plants in 1909 bore flowers with

abundant and good quality pollen ; the white-tubered ones, G 1 and G2
, bore

also abundant flowers and were self-fertilized many times, but their pollen

though fair in quantity was very bad in quality, and only one seed-ball,

which, however, contained a good member of immature seed, was obtained

from G 1
. G2 bore no fruit. In 1910, families of seedlings were raised both

from G 3 and G4
,
red-tubered plants, and in both there were many individuals

who possessed but very poor pollen, i. e. it was mostly dead, whilst in a few

there was no pollen formed. Deformity, however, was not observed in any

of the anthers.

If Table IV. of pollen examinations be now studied, it will be seen how
variable the pollen is in these two lines D and G, and what a strong tendency

there is towards the formation of " round " pollen in the dry state, a fact

which I think undoubtedly points to some condition inhibiting the manu-
facture of perfect pollen.

In both D and G we have two lines starting as highly fertile, and, in both,

plants arise which have a tendency towards the production of sterile pollen,
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which in a subsequent generation produce individuals with complete male

sterility as regards " quality " of pollen.

It was pointed out earlier in this paper that out of 53 plants which all had

" abundant w and were expected to have fertile pollen, there were two which

were almost completely sterile—viz, K6.1 and KG.133, i. e. their pollen was

non-viable.

Pollen Shapes,—The results of my work in this direction are not altogether

in accordance with the results of S (t

indebted for specimens of wild species and friendly criticism), as recorded in

his recent paper * on u Wild Forms and Species of Tuber-bearing Solarium"

In this paper Mr. Sutton states :
—"The pollen-grains of all wild species are

of one particular shape, namely elliptical, whereas the pollen-grains of all

cultivated potatoes which I have examined are very irregular in form and

size and very ' degenerate.'
"

My observations concern the following, viz. :—wild types Solarium verru-

cosum, S. tuberosum, S. Maglia, S. etuherosum Lindsay, a number of com-

mercial potatoes, in addition to about 300 different plants which have arisen

out of my research. For purposes of comparison the wild S. nigrum has also

been examined from time to time.

Shape of Grain.—The " normal " grain is oval or elliptical with truncated

ends. It is like a partially deflated gas-bag, in which two folds are made on

either side of a vertical axis, converting a potential sphere into an almost flat

and nearly rectangular body.

The irregular grains are sometimes longer than the elliptic, but the majority

are smaller ; they may be almost any shape, from nearly round to nearly

oval, but of smaller size than the normal, and from almost square to an

irregular pebble-shape. Some of the irregular grains are imperfectly or

incompletely folded grains.

Hounded grains are found in greatest quantity where the pollen is so

scanty as to need scraping out of the anther ; they are always covered with

tags of cellular tissue, and are immature pollen-cells. The circular grains

l

are generally opaque and abnormal, but a few will swell and appear as

healthy as those which were previously oval. Their protoplasm is, however,

more coarsely granular, their size smaller, and instead of being colourless

they have a yellow tint.

When the water is added all the oval grains at once become circular and

are seen to be filled out with a finely granular substance, whilst the three

apertures are at once obvious.

The irregular grains retain their irregular shape, and are seen to be empty

or to contain but a small bubble of air. Some few of the imperfectly folded

grains may swell up into round ones.

Jouru. Linn. Soc, Bot. vol, xxxviii. 1909, pp. 446-453,
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Those differences of shape were found in the wild species as well as in the

cultivated, but I have come across examples, such as specimens K6 (F 1

,

Congo x Flourball), K9 2
, 40

have pollen quite as perfect and more abundant than any wild type.

On the other hand, the majority of the commercial potatoes have but little

pollen, and what there is consists largely of irregular grains which, it must

be remembered, are sterile aborted grains. Notable exceptions are Flourball,

Early Regent, and Heading Russet.

In Table I. is given a list of the wild forms, and in Table IL a few of the

domestic potatoes, and examples of those that have arisen in the course of my
experimental work on the domestic varieties.

It will be seen from the tables that there is no essential difference whatever

between the wild species and the domestic varieties. Thus S. Commersonii,

which is one of the most distinct forms, is not so pure to the oval type as

many domestic sorts, such as Flourball or Reading Russet. S. tuberosum is

the most completely oval, but, even so, it is with difficulty to be differentiated,

in respect of purity and shape, from K6 (F 1
, Congo x Flourball). The grains

of the latter are, however, larger and far more abundant than those of

S. tuberosum.

The irregular grains of S. Commersonii and the other species are not to be

distinguished from the irregular grains of any domestic variety which has

plenty of pollen ; they should not, however, be compared with the irregular

grains of those varieties which, having but few grains in the anther, are

practically sterile, for these few grains are often imperfect mother-cells, and

frequently are twin-cells.

M
t

my garden in order to make sure of the identity of the potato obtained from

Kew, and grown by myself, with that which he has grown at Reading during

the last twenty years. The two potatoes are in his and my opinion without

doubt the same. As my observations on the pollen of this variety and its

seedlings vary a little from those of Mr. Sutton's, it has seemed best to add

here a short description of my findings, though I hope to publish later a fuller

note on this variety {.

S. etnberosum set seed in my garden in 1908, and in 1909 some 50 seed-

lings were grown showing a degree of variation that was as extraordinary

as it was unexpected.

The pollen of the parent plant was examined at various intervals during

the summer of 1909, and, as is shown in the table, deteriorated as the season

* Journ. linn. Soc, Bot. vol. xxxviii. 1909, p. 448, tab. 46,

t Although styled " etuberosinn
M

there is no doubt that it is not the potato so described

by Lindley.

\ Journ. Genetics, 1910, vol. i.
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progressed, yet in the early part the almost complete uniformity of the pure

oval type coincides with that described by Mr. Sutton. The seedlings when

examined (see Table III.) at varying intervals show the same phenomena of

degeneration in quality of pollen.

Amongst the seedlings are some with pollen as good as the parent and

some as poor in quality as the worst of our domestic varieties. The best

seedlings, such as Nos. tf and 45, compare very favourably with the wild

species examined, and require some careful examination to discover the

irregular forms, whilst No. 23 and, more especially, No. 24 are composed

almost entirely of irregular forms.

These considerations lead one to conclude that the normal shape of dry

potato-pollen is oval. Irregular grains are either aborted or immature

grains, and are a measure rather of the male sterility of the variety than

any indication of varietal or specific difference. The presence of irregular

grains in the seedlings of etuberosum is no evidence for or against this variety

being the parent of our domestic potatoes, for such irregularity is present in

the parent etuberosum as well as in all the wild species examined.

Conclusions*

1. The normal pollen- grain of both wild and domesticated potatoes when

dry is oval.

2. Irregular grains are immature or dead grains.

3. The presence of irregular grains is not a sign of varietal difference, but

rather a measure of sterility.

4. The absence of pollen in the anther is dominant to its presence.

5. The characters, absence and presence, of pollen segregate in subse-

quent generations.

G. The number of living grains in an anther is correlated generally with

the total quantity of pollen present, but exceptions occur.

7. Pale heliotrope potato-flowers have always been found to be sterile, and,

so far as here investigated, heterozygous as regards sterility.

8. The later in the season the flowers are examined, the more likely is the

quality of the pollen to deteriorate.

9. Sterility may arise suddenly in an individual member of a family

possessing a very high degree of fertility.

I should like here to express my appreciation of the valuable help that my

head gardener, Mr. E. Jones, has always rendered me.
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INTERNATIONAL CATALOGUE OF

SCIENTIFIC LITERATURE-

The Royal Society has been engaged for some years past in arranging for

the publication of an International Catalogue of Scientific Literature,

beginning from the 1st January, 1901. Each science is represented in

an annual volume containing lists arranged under authors and subjects, of

all books and papers published during the year; these are contributed

through official channels of information—abroad, by direct control of the

respective governments—at home, by means of the various Societies which

devote themselves to particular sciences; those Societies whose domains

overlap having arranged for mutual cooperation,
I

The collection of title-slips for the United Kingdom of Great Britain

and Ireland as regards

BOTANY

has

to all botanic workers for support in their endeavour to compile a complete

record, by sending notices promptly of all botanic issues to the undersigned.

The eighth volume is in the press, and the ninth is in preparation.

B. DAYDON JACKSON,
-

General Secretary, Linn* Soc
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'.. "

NOTICE.

The Catalogue of the Library may be had on application

Price to Fellows. 5* the Public, 10*

The Official Account of Darwin-Wallace Celebration of

the 1st July 1908 with Portraits and Plates Price m
wrapper, 4*. ; in cloth, bs.

The Set of 8 Portraits, in quarto, 2s.

All communications relating to the general business of the

Society should be addressed to the General Secretary,

but letters on library business only may be addressed to the
44 Librarian."

/
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ON THE FLORA OF THE FALKLAND ISLANDS. 31 t

<>

Flora of the Falkland Islands.

By C. H. Wkight, A.L.S.

[Read 19th January, 1911.]

Durkg the determination o£ a collection of plants made in the FalklandMands by Mrs. Eleanor Vallentin, it occnrred to ine that it might be
interesting;to attempt an enumeration of the plants of those islands with aview to show he changes which have taken place in the flora since the
publication of the Flora Antarctica ' by Sir J. D. Hooker in 1847 and

Mlnv of m"° vT r.
C% the distribnti<>» "l ** Pl-ts in the islands.Many of Mrs. Vallentin . speo.mens were accompanied by notes which are

nserted nnder the respective species in the following list, and many wereaccompa d b , d drawingg A^^^ ^ ^J
lovo is also included.

The chief characteristic of the flora is that it consists principally of plants

ITn'r !" • ' n I " Shr
r
b atb"'"ing a hei*ht of 7^ «"& next to

his Chhctnchun, amellouleum, Cass., which roaches 5 feet, and is known as

in September.

The main flowering^season is from November to January,
faniculosa, Hook. f,, which opens

Poa flahellata, Hook, f., the Tussac Grass, which was formerly very
abundant, 1S rapidly being exterminated through the ravages of cattle.

P
Iherocdoe magellanica, Hook, f., formerly abundant, is now rare, ^rm
magellamca Linn used

I
to grow to a height of 11 to 2 feet, whenMrs. VallenWs father, Mr. W Wickham Bertrand, settled in the 'islandsabout,40 years ago, but_ since the introduction of sheep it has dwindled notonly „, height but also in the size of its flowers, but is still to be found with

its former dimensions on those islets where there are no sheepA few species, of which I have not seen Falkland Island specimens, butwhich are recorded by Mr. Macloskie in his "Flora Patagonica" in theReport of the Princeton University Expedition to Patajzonia vol
6)

igonia, vol. vi n.

A revision of the flora was published by M. L. Crie in vol. lxxxvii.
(1878)

ZJ^LTr? t the V^tat
:

0Q aTnd P«>" Smnloy has-been

(1906)

Herr Selim Birgor in Engler's < Botanische Jahrb

LINN. JOURN.—BOTANY, VOL. XXXIX 2A
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Ranunculus biternatus, Sm. in Rees, Cyclop, xxxix. n. 48 ;
Hook. Ic. Plant,

t. 497 ; Hook. f. Fl. Ant. ii. 224 ; Macloskie, Fl. Patag. viii. 40G.

exig Urv. in Mom. Soc. Linn. Pari?, iv. (1820)

Freyc. Voy, Bot. 136.

Jlookerl Firminl Mchol, 32 bis ! 33! 35! East Falkland*; Mount William,

mninghaml West Falkland*,

South Georgia, Fuegia, Chile.

ground, VaUentin, 20 !

Ranunculus sericocephalus, Hook. f. Fl. Ant. ii. 225, t. 83 ;
Macloskie, Fl.

Patag. viii. 412.

Jlooker ! Charlres ! Lyall ! East Falklands ; Stanley. VaUentin, 107 !

West Falklands ; Hoy Cove, VaUentin !

Leaves hirsute. Flowers yellow.

Ranunculus Maclovianus, Urv. in Mem. Soc. Linn. Paris, iv. (1826) 615 ;

Gaud, in Freyc. Voy. Bot. 136 ; Hook. £. Fl. Ant. ii. 225 ;
Macloskie,

Fl. Patag. viii. 410.

East and West Falklands, in swamps, Jlooker ! VaUentin, 19 ! Nichol !

Ranunculus hydrophilus, Gaud, in Ann. Sci. Nat. l
re

ser. v. (1825) 105,

and in Freyc. Voy. Bot. 136, 175 ; Urv. in Mem. Soc. Linn. Paris,

iv. (1826) 515 ; Hook. f. Fl. Ant. ii. 226, t. 82, fig. B ;
Macloskie, Fl.

Patag. viii. 409.

Gaudichaud, If Urville, Jlooker.

Ranunculus trullifolius, Hook. £. Fl. Ant, ii. 226, t. 82, fig. A.

East Falklands ; St. Salvador Bay, Hooker !

Hamadryas argentea, Hook. f. Fl. Ant. ii. 227, t. 85 ;
Macloskie, Fl. Patag.

viii. 413.

Jlookerl Sullivan, Jiohinson. West Falklands; Roy Cove, VaUentin, 11 \

dry hill-slopes, Firmin, 51

!

Magellan.

Leaves woolly, whitish green. Flowers greenish yellow, December.

Caltha sagittata, Cav. Tc. t. 414 ; Gaud, in Ann. Sci. Nat. 1
re

)

U
Fl. Ant. ii. 228 ;(1826) 615 : Hook. f. in Bot. Mag. t. 4056, and in

Macloskie, Fl. Patag. viii. 400.

Hooker ! East Falklands ; Stanley, CunningJiam ! Darwin Green, Vallentinl

West Falklands ; Chartres River, VaUentin, 67 ! Port North Ponds, Roy

C!ove, VaUentin !
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Leaves brilliant shining green. Flowers greenish white, Nov.-Dec.
Growing in swamps, streams and ponds ; varying in size according to

.'locality.

_.„., „~Wi «m6

Caltha appendiculata, Pers. Syn. ii. 107
; Urv. in Mem. Soc. Linn. Paris,

iv. (1820) 015
;
Gaud, in Ann. Sci. Nat. l

re
ser. v; (1825) 105, and in

Freyc. Voy. Bot. 130 ; Hook. f. Fl. Ant. ii. 228 ; Macloskie, Fl. Pataff.
viii. 30D.

Gaudichaud, D'Urville, Hooker I

Fuegia, Hermite Island.

C

•Arabis macloviana, Hook. Ic. Plant, t. 428 ; Hook. f. Fl. Ant. ii. 232.
Brassica magellanica, Poir. fide Gaud, in Ann. Sci. Nat. l

re
ser. v. (1825)

105, non alior.
; Macloskie, Fl. Patag. viii. 432. B. Macloviana, Urv.

in Mem. Soc. Linn. Paris, iv. (1820) 010. Erysimum Macloviana, Gay
in Ann. Sci. Nat. l

re
ser. viii. (1820) 392, in obs. ; Gaud, in Freyc. Voy.

Bot. 136. Sophia Macloviana, Gay ex Hook, f., 1. c.

Gaudichaud, D'Urville, Niclioll West Falkland*; near the sea-shore

Flowers small, white, Nov -Dec.

Cardamine hirsuta, Linn. Sp. PI. ed. I. 055 ; Gaud, in Freyc. Voy. Bot.
137 ; Urv. in Mem. Soc. Linn. Paris, iv. (1820) 610. C. antiscorbutica,
Banks & Sol. ex Griseb. in Goett. Abh. vi. (1854) 115. C. glacialis,

DC. Syst. Veg. ii. 204 ; Prodr. i. 204 ; Macloskie, Fl. Patag. viii. 437.
C. propinqua, Carmichael in Trans. Linn. Soc. xii. (1819) 507.
Sisymbrium glaciale, Forst. in Comm. Goett. ix. (1789) 32.

East and West Falklands ; common in moist places, Hooker ! Nichol !

"West Falklands
; Chartres River, Vallentin, 1

!

Flowers small, white.

[Cochlearia officinalis, Linn. Sp. PI. ed. I. 047.

West Falklands
; Port North beach, Boy Cove, growing sparsely in sand,

Vallentin, 111 !

Fuegia. North temperate and arctic regions.

Flowering in Dec. Probably introduced.]

Draba funiculosa, Hook. £. Fl. Ant. ii. 235, 238 ; Macloskie. Fl. Pata<r. viii.

443.

Hooker, 74 ! Abbott ! Mchol ! West Falklands, Vallentin, 63 !

* Flowers white, Sept.-Oct. The earliest spring flower.

Draba falklandica, Hook. f. Fl. Ant. ii. 238 ; Macloskie, Fl. Patag. viii. 443.
liolinson !

2a2
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Urv. in Mem. Soc. L

(1826)

Hook.

PI. t. 499 ;:

West 9!'

Hook Nid
Yellow, scentless.

Viola tridentata, Menz. ex DC. Prod. i. 300 ; Hook. £. Fl. Ant. ii. 245.

Falkland Islands ; on the mountains, 1200-1500 ft., Booker !

Staten Land, Port Famine, Hermite Island.

Sagina procumbens, Linn. Sp. PI. ed. I. 128 ; Gaud, in Ann. Sci. Nat.

l
re

ser. v. (1825) 105, and in Freyc. Voy. Bot. 137 ; Urv. in Mem. Soc.

Linn. Paris, iv. (182G) 617 ; Hook. f. Fl. Ant, ii. 247.

East and West Falklands ; fairly common near the sea, sometimes in

cultivated places, Vallentin, 34 ! Firmin, 37 ! Nichol ! All collectors.

North temperate region.

Colobanthus crassifolius, Hook. f. Fl. Ant. ii. 248.

D' Urville, Hooker !

Port Famine, Hermite Island.

Colobanthus subulatus, Hook. f. Fl. Ant. i. 13, ii. 247 ;
Macloskie, Fl.

Patag. viii. 392. C. Benthamianus, Fenzl in Ann. Wien. Mus. i. (1836)

49. Sagina subvlata, Urv. in Mem. Soc. Linn. Paris, iv. (1826) 617 ;

Hook. LF1. Ant. ii. t. 93.

West Falklands, scarce, Hooker ! Vallentin, 32 ! JSichol !

Stellaria debilis, Urv. in Mem. Soc. Linn. Paris, iv. (1826) 618 ;
Hook. f.

Fl. Ant. ii. 250. Ahine debilis, Macloskie, Fl. Patag. viii. 386.

Falkland I)

II

Staten Land.

[Stellaria media, Cyrill. Char. Comm. 36 ; Hook. f. Fl. Ant. i. 8, ii. 250

Introduced.]

Arenaria media, Linn., var. /3, Hook. f. Fl. Ant. ii. 250.

East Falklands ; St. Salvador Bay, Hooker !

Cerastium vulgatum, Linn. Fl. Suec. ed. II. 158 ; Hook. f.Fl. Ant. ii. 251;

Macloskie, Fl. Patag. viii. 390.

East Falklands, Lechlerl near Port Louis, Hooker I West Falklands,

abundant, Vallentin !
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Cerastium arvense, var. striatum, Hook. f. Fl. Ant. ii. 251; Macloskie, Fl.

Patag. viii. 388.

East and West Falklands, common, Gaudichaud, Hooker, 87 ! Vallentin,

26 ! Nichol \

Flowers white, delightfully fragrant.

Montia fontana, Linn. Sp. PL ed. I. 87 ; Hook. f. FL Ant. ii. 278.

HUrville, Hooker \ Vallentin \ Nichol I

Europe, temperate Asia, New Zealand, Kerguelen Is., N. and S.America.

Oxalis enneaphylla, Cav. Ic. v. 7, t. 411 ; Gaud, in Ann. Sci. Nat. lra ser.

v. (1825) 105, and in Freyc. Voy. Bot. 137 ; Urv. in Mem. Soc. Linn.

Paris, iv. (1826) 616; Hook. f. FL Ant. ii. 253.

East and West Falklands, common, Abbott ! Wright ! Hooker, 69 ! Firmin,

22 I Nichol ! Cunningham (Stanley) I Vallentin, 18 !

Antiscorbutic. A delicious and refreshing drink can be made from the

stalks. Flowers scented, white, pink or mauve ; Dec-Jan,

Rubus geoides, Sin. Ic. Ined. 1. 19 ; Hook, f . FL Ant. ii. 263. R. antarcticus,

Banks & Soland. ex Hook. f. 1. c. Dalibarda geoides, Pers. Syn. ii. 53
;

Gaud, in Ann. Sci. Nat. l
re

ser, iv. (1825) 106, and in Freyc. Voy. Bot.

138 ; Urv. in Mem. Soc. Linn. Paris, iv, (1826) 620.

Nichol ! East Falklands ; abundant by rivers at Berkeley Sound, Vallentin,

16 ! West Falklands ; Mount Cook, Hojr Cove, Vallentin !

Flowers white, Nov.-Jan. Fruit resembling wine-berries in appearance

and almost as largo as raspberries, with a delicious flavour, ripening Jan.-

Feb.

Magellan Straits, Port Famine, Good Success Bay.

Acsena ascendens, Vahl, Enum. i. 297 ; Hook, f . FL Ant. ii. 26S ; Macloskie

Fl. Patag. viii. 477. Aiwistrum humile, Pers. Syn, i. 30.

Abundant, Gaudichaud \ IV Urville, Firmin, 13 !

Magellan, Good Success Bay, South Georgia.

Acama lucida, Vahl, Eniim. L 296 ; Lam. 111. i. t. 22, fig. 3 : Hook, t FL
Ant. ii. 266, t. 94.

Abundant, Hooker ! Common on dry ground, Vallentin, 11 ! Nichol !

Flowers greenish bronze.

Acaena laevigata, Ait. Hort. Kew. ed. 2, i. 68 ; Hook. £. Fl. Ant. ii. 267.

Hooker ! Lyall ! Chartres ! Nichol ! West Falklands ; near streams, Roy
Cove, Vallentin j 10 !

Grows to a good height in sheltered valleys. The crimson heads of flowers

are very striking.

Magellan, Hermite Island.
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Saxifraga magellanica, Poir. Encycl. vi. G86. S. exarata, Hook. £. Fl. Ant.

ii, 280, partly. S. Cordillerarum, var. magellanica, Engl. Monogr.

Saxifr. 183.

East Falklands, Jlooker ! Darrein, Vallenttn, 45 !

Fuegia.

Gaud
1
re

(1825) Urv. in Mom, Soc

(1826) Macloskie, Fl. Patag. viii. 455.

Gaitdicliatid, Durville, Jlooker I

Port Famine, South Fuegia.

Myriophyllum elatinoides, Gaud, in Ann. Sci. Nat. l
re

ser, v. (1825) 105,

and in Freyc. Voy. Bot. 480 ; Urv. in Mem. Soc. Linn. Paris, iv. (1826)
618 ; Hook. f. Fl. Ant, ii. 271. M. ternatum. Gaud. 11. cc. ; Urv. 1. c.

Weat Falklands; Port North Roads, Roy Cove, in fresh-water lagoons,.

Vallenttn, 65 !

Abundant in Hooker's time, now rare.

Epilobium tetragonum, Linn., var. antarcticum, Hook. f. Fl. Ant. ii. 270.

Hooker ! Chartres !

Tierrii del Fuego.

Gunnera magellanica, Lam. Encycl. iii. 61, Til. t. 801, fig. 2 ; Hook. f. Fl.

Ant. ii. 274. G.falklavdica, Hook. f. Ic. PI. tt. 480-490. Misandra
magellanica, Commers. in Juss. Gen. 405 ; Graud. in Ann. Sci. Nat.
l
re

ser. v. (1825) 80, and in Freyc. Voy. Bot. 502 ; Urv. in Mem. Soc
Linn. Paris, iv. (1826) 621. Dysemone integrifolia, Banks & Soland.

ex Hook. f. Fl. Ant. ii. 274. " Mauve," Pernetty, Voy. ii. 58.

East and West Falklands, common, Ilooker ! Collinson, Vallenttn, 14!
Mcliol !

Very abundant; eaten by cattle; locally called "pig oure." Fl10we rs

crimson, Nov.-March. Berries brilliant scarlet.

Fuegia, S. Chile.

Myrtus nummularia, Poir. in Lam. Encycl. iv. 407 ; Gaud, in Ann. Sci.

Nat. l
re

ser. v. (1825) 106, t. 2, fig. 5, and in Freyc. Voy, Bot. 138;
Urv. in Mem. Soc. Linn. Paris, iv. (1820) 619. " Lueet masque,"
Pernetty, Voy. ii. 58.

Common, Commerson, Gaudichattdl Hooker, 25! Vallentin, 56! Niclioll

Cunningham ! Tyssen Islands, Cunningham !

The islands gained their Spanish name— Tslas Malouinas—owing to tho

Spaniards' non-approval of the tea made from the leaves of this trailing vine.
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Flowers white, insignificant. The edible fruit is a most delicate pink where

exposed to the sun, but always white on the under side ; aroma delicious.

Fuegia, IS. Chile. A variety in Chiloe and the Chonos Archipelago.

Tillaea moschata, DC. Prod. iii. 382. Bulliarda moschata, Urv. in Mem.

Soc. Linn. Paris, iv. (1826) 619 ; Gaud, in Freyc. Voy. Bot. 138 ;

' Hook. £. Ic. PI. t, 538, and Fl. Ant. i. 15, ii. 278. B. magellanica, DC.

(1810)

Co

Hool 12! JSlcholl East Falklands, Cunningham]

w
Fuegia, Kerguelen Island, Marion Island, New Zealand.

Callitriche antarctica, Engelm. ex Hegelm. in Verb. Bot. Ver. Brandonb. lx.

(18G7) 20. C. vernct, /3. terrestris, Hook. f. Fl. Ant. i. 11, ii. 272.

Hoohe r !

Hermite Island.

Azorella cajspitosa, Cav. Ic. v. 57, t. 484, fig. 2 ; Hook. f. Fl. Ant. ii. 282.

Bolax glebaria, Corniners. ex Lam. Encycl. iii. 150 ;
Hook. f. Fl. Ant. ii.

285 ; Birger in Engl. Jahrb. xxxix. (190G) 286.

"West Falkland*, Nee, Sullivan. Common throughout the islands, G
l> Valientin, 76! Firmin]

Fuegia ; Hermite Island.

The Balsam-bog. " Hillocks 2-4 ft, high, 8-10 It. long. Hard. Exudes

viscid white gum, becoming red-brown on drying."

—

Hooker. Upon 1n bruising

or cutting the bard exterior of this plant a rapid decay follows, and within

about a year nothing but a heap of mould or fibres is left of a plant which

took manv rears to attain its previous size.

Azorella filamefltosa, Lam. Encycl. i. 314, and Illustr. t. 180, fig. 1 ;

Hombron k Jacquem. Voy. Pole Sud, Bot., Dicot. Phan. t. 15 B ; Hook.

Ic. PL t. 541 ; Hook. f. Fl. Ant. ii. 283. A. Chamitis, Pers. Syn. i. 303

;

Urv. in Mem. Soc. Linn. Paris, iv. (1826) 614; Gaud, in Freyc, Voy.

Bot. 136. CI

jrlamentosa, Sp

fi
Bolax

D
Magellan, Good Success Bay, Port Famine. Hermite Island.

Azorella lycopodioides, Gaud, in Ann. Sci. Nat. 1
IV

)

fig. 1, and in Freyc. Voy. Bot. 136 ; Urv. in Mem. Soc. Linn. Paris, iv.

Chamitis tricuspidata, Ga3rtn,(1826) 614 :

Fruct. i. 92. y<

Abundant, Gavdiehand, D'Urville, Firmin, 23!
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I)

Azorella Ranunculus, Urv. in Mem. Soc. Linn. Paris, iv. (1826) 614 ; Gaud,
in Freyc. Voy. Bot. 136 ; Hook. f. FI. Ant. ii. 285, t. 98, fig. 1.

Falkland Islands, by running streams and margins of fresh-water lagoons

Apium graveolens, Linn. Sp. PI. ed. 1. 264 ; Gaud, in Ann. Sci. Nat. l
re

ser.

v. (1825) 105, and in Freyc. Voy. Bot. 135 ; Urv. in Mem. Soc. Linn.
Paris, iv. (1826) 613 ; Hook. f. Fl. Ant. ii. 287.

Hooker, G2 ! Vallentin, 50 ! JSichol !

^

Europe, the Orient to N.W. India, S. Africa, Tasmania, America from
California southwards (excluding the West Indies).

Oreomyrrhis andicola, Endl. Gen. PI. 787 ; Hook. f. Fl. Ant. ii. 288.
Caldasia and/cola, Lagasc. ox DC. Coll. Mem. v. t. 2. Myrrhu andicola,
H. B. & K. Nov. Gen. et Sp. v. 13, t. 419.

Mem
Urv

Andinc region, Australia, New Zealand.

UUrville, Hooker \ Vallentin, 33 ! M

Nertera depressa, Banks & Soland. ex Gaertn. Fruct. i. 124, t. 2G ; Gaud,
in Ann, Sci. Nat. l

re
ser. v. (1825) 104 ; Hook. f. Fl. Ant, i.' 23 ii'

303.

East and West Falklands, in swamps, Gaudichaudl U'Urville Hooker !

Vallentin, 47 ! JS'icholl

America from Guatemala to Fuegia, Gough Island, Hi
d'Aeunha, Australia, New Zealand.

iwan, Tristan

Galium antarcticum, Hook. f. Fl. Ant. ii. 303.

East and West Falklands, in moist places, Booker] Vallentin, 35 ! Firmhi 41
Mcholl

Fuegia, Hermitc Island, Kerguelen Island.

Nassauvia Gaudichaudii, Cass, ex Gaud, in Ann. Sci. Nat. l
re

*->
J Iool

)

Cuss, in Diet. Sci. Nat. xxxiv. 222.

Mastigophorus Gaudichaudii,

Gaudichaud ! Hooker ! Chartresl Wright \ JSichol \ East Falklands,
Lvchler, 135! Berkeley Sound, Darwin ! Tyssen Islands, Cunningham \

West Falklands, Vallentin, 31

!

ii
I have never seen this plant on the East Falklands. It grows in

irregular masses 2-3 feet in diameter in sunny situations. These masses are
densely covered from November to January with myriads of small cream-
coloured flowers of a sicklv scent/'— Vallentin.
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Nassauvia serpens, Urv. in M&n. Soc. Linn. Paris, iv. (1826) 610 ; Brongn.

in Duperrey, Voy., Bot. Phan. t. 56, fig. A ; Hook. f. FL Ant. ii. 319,

t. 114. JV". D'Urvillei, Cass. Diet. Sci. Nat* xxxviii. 456.

Hooker ! ChaHres ! Valleys amongst Fachima shrubs, also in stone rivers,

Vallentin, 37 !

This plant is most interesting ; it pushes its serpentine growth upwards

through the foliage of Fachima [Chiliotrichum amelloideum
f
Cass.). It has

a most delicious scent, not unlike English lavender. The flowers, which are

produced from December to January, are usually white, but occasionally a

pale mauve specimen occurs. There is a coloured drawing at Kew made by

Capt. Abbott.

Senecio falklandicus, Hook. f. FL Ant. ii. 316, t. 110. S. littoralis* var

.

(1826) 611 ; Homb
lanatus, Gaud, in Ann. Sci. Nat. l

re
ser. v. (182;

Voy. Bot, 468 ; Urv. in Mem. Soc. Linn. Paris, iv.

et Jacq. Voy. Pole Sud, Dicot. t. 10 R. S. rosmarinus, Philippi in

Anal Mus. Nac. Chile, 1891, 41.

East Falklands ; Port Stanley, Lechler, 143 ! West Falklands ; Port

North, Vallentin, 22 ! Port William, common close to the sea ; very

variable in size and foliage at various heights up to 300 or 400 ft., Hooker !

West Falklands ; Fox Bay, Cunningham ! Miss Firmin, 7 !

Chile.

This plant often grows up to 2 ft. high and makes fine splashes of colour

in the camp. Flowers yellow. Leaves woolly and very pale greenish white.

[Senecio vulgaris, Linn. Sp. PI. ed. I. 867 ; Hook. £. FL Ant. ii. 313.

Falkland Is. ; abundant, but undoubtedly introduced, Hooker !]

Senecio littoralis, Gaud, in Ann. Sci. Nat. l
re

ser.

Fl. Ant. ii. 318 ; Macloskie, FL Patag. viii. 852.
)

East Falklands, Hooker, 4 ! Cunningham ! marshes, Vallentin, 74 !

Berkeley Sound, Darwin^ 362 ! Tyssen Islands, Cunningham !

Leaves bright shining green. Flowers clear bright yellow, Dec-Jan.

Senecio candicans, DC. Prod. vi. 412 (errore candidans), non Wall. ; Hook. f.

Fl. Ant. ii. 312. Cacalia candicans, Vahl, Symb. iii. 1)1, t. 71.

Hooker, 48 ! West Falklands ; Lake Point, Point North, Vallentin, 72 !

Uranie Bay, Wright !

Leaves silvery. Flowers yellow. Abundant in Hooker's time, now rare.

Gnaphalium affine, Urv. in Mem. Soc. Linn. Paris, iv. (1826) 610, non

D. Don; Hook. f. Fl. Ant. ii. 310 ; Macloskie, FL Patag. viii. 815.

East Falklands ; Port William, Hooker ! Lechler, 140 !

-
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&
Gnaphalium antarcticum, Hook. f. Fl. Ant. ii. 310, t. 113, fig. B;

Macloskie, Flor. Patag. viii. 815,

Hooker !

Gnaphalium purpnreum, Linn. Sp. PL ed. I. 854 ; Hook. L Fl. Ant. ii.

301) ; Maeloskie, Fl. Patag. viii. 818.

Gaudichaud, D'Urville, Nielwll fairly common, Vallentin, 21! Flowers

bronze colour.

California and Texas to Chile.

Chiliotrichum amelloideum, Cass, in Diet. Sci. Nat. viii. 577 : Gaud, in Ann.
Sci. Nat. 1

re
(18 C. amel-

loides, DO. Prod. v. 216. ¥ «T5

K

Exped. Maxell, iii. v. i>9 ; Maeloskie, Fl. Patag. viii. 7i>8 ; Birger in

Engl. Jahrb. xxxix. (1906) 287 !

ImomUton ! Hooker ! Nichol ! East Falklands, Lechler, 111 ! West
Falklands, common on the oast coast, Vallentin^ 52 !

Var. lanceolatum, DO. Prod. v. 216.

Falkland Islands, Gaudichaud !

Patagonia, Fuegia.

The Fachima plant. The tallest plant in the Falklands except Veronica

elliptica, Forst. It attains a height of about 5 ft. and forms dense masses o£

foliage. This plant has a carious aromatic scent, pleasant when one is riding

amongst the shrubs, but too pungent when they are gathered and placed in

a room.

Erigeron alpinus, Linn., var. myosotifolius, Hook. f. Fl. Ant. ii. 306
;

Macloskie, Fl. Patag. viii. 71)2.

West Falklands ; Roy Cove, common in dry places, Vallentin, 2 ! Nicholl

Tyssen Islands, Cunningham !

Erigeron Vahlii, Gaud, in Ann. Sei. Xat, l
re

ser. v. (1825) 103.

West Falklands, in marshes, Vallentin, 52 ! Nichol !

The Marsh Daisy. Flowers brilliant rose, Nov.-Dec.

Baccharis magellanica, Pers. Syn. ii. 425 ; Gaud, in Ann. Sei. Xat. l
re

ser.

v. (1825) 100; Hook. f. Fl. Ant. ii. 307. B. tridentata, Urv. in Mem.
Soc. Linn. Paris, iv. (1826) 610 ; Gaud. 1. c. 103, and in Freyc. Voy.
Bot. 135.

Gaudichaud ! Hooker ! Nichol ! abundant everywhere, Vallentin, 53 !

East Falklands ; Berkeley Sound, Darwin, 322 ! 326 !

Chile to Hermite Island.

This plant has interesting associations, as it is used by Falkland Islanders
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instead o£ holly or mistletoe to decorate churches and houses at Christmas,

when its exquisite silvery flowers are just in perfection. It has a creeping

habit.

Cotula scariosa, Franch. Miss. Scient. Cap Horn, U5 ; Macloskie. Fl

Putag. viii. 831. Leptinella scmiosa, Cass, in Bull. Soc. Philomath

1822, 127 ; Hook. f. Fl. Ant. i. 308.

West Falklands, scarce, Vallentin, 24 !

Magellan, Hermite Island, Chile.

Flowers yellow.

Abrotanella emarginata, Cass. Diet. Sci. Nat. xxxvi. 27, and Opusc. Pint.

ii. 42 ; Gaud, in Freyc. Voy. Bot. 465 ; Hook. £. Fl. Ant. i. 24, ii. 308.

Oligosporus emarginatua, Cass, in Ann. Sci. Nat. l
re

ser. v. (1 104,

» Mem. Soc. Linn. Paris, iv. (1826)

Abundant, Gaudichaud ! Hooker, 44 !

M. G

Leuceria gossypina, Hook, et Arn. in Comp. Bot. Mag. ii. 43 (Lt

Perdicium suaveolens, Urv. in Mem. Soc. Linn. Paris, iv. (18

ma) .

Gil;

Gaud, in Freyc. Voy, Bot, 135. &
Sci. Nat. xliii. 80. L. viscosa, Cass* 1. c. 81. Plante a odeu r de

Benjoin, Pernetty, Voy. ii. 57,

Abbott, Hooker ! Lesson ! East Falklands ; near Stanley, Leclder !

Cunningham ! Mount William, Cunningham ! West Falklands ; Roy Cove,

Vallentin, G9 !

Magellan.

The "Vanilla Daisy/' so called on account of its fragrant scent resembling

that of Vanilla.

Perezia recurvata, Less, in Linnaea, v. (1822) 21, and Syn. Comp. 412.

P. Doniana, Less. Syn. Comp. 412. Perdic'wm recurvation, Vahl in
e *

ser.Skrivt. Nat. Selsk. i. n. (1791) 13, t. 7 ; Gaud, in Ann. Sci. Nat. l
r

vi. (1825) 103, and in Freyc. Voy. Bot. 135 ; Urv. in Mem. Soc. Linn.

Paris, iv. (182G) 611, non Don. Clicetanthera recurvata, Spreng. Syst.

iii. 503. Clarionea recurvata, D. Don in Trans. Linn. Soc. xvi. (1830)

20G. Ilomoianthus echinulatus, Cass, in Diet. Sci. Nat. xxxviii. 458 ;

Hook. Ic. PL t. 41)1 ; Hook. f. Fl. Ant. ii. 322. J/omanthis echinulatar

Hombr. et Jacquin. Voy. Pole Slid, Bot., Dicot. t. 10, fig. S.

Gaudichaud ! Wright ! Abbott ! Hooker ! Lesson ! Edmondston \ Sulliran
T

Vallentin, 49 (abundant near sea) ! JSichol ! East Falklands ; near Stanley

Cunningham !

Patagonia, Chile.
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Found in a high sunny situation ; sweet-scented ; locally called " lavender

.

Leaves very prickly, fragrant, white, lilac and deep blue, Dec-Jan.

»

Hypochaeris arenaria, Gaud, in Ann. Sci. Nat. 1
re

(1825)

in Freyc. Voy. Bot. 134, 461

;

Mem. Soc. Linn. Paris, iv. (1826)

609. JL minima, "Willd. ex Urv. 1. c. Seriola apargioides, Less. Syn.

Coinp. 131 ; Hook, et Arn. in Comp. Bot. Mag. ii. 42. Achjrophorus

DC
figs. 1-2.

GandichaiuL D'Urville. J)

Hieracium antarcticum, Urv. in Mem. Soc. Linn. Paris, iv. (1826) 608
;

Gaud, in Freyc. Voy. Bot. 134 ; Hook. £. Fl. Ant. ii. 324.

JSichol, 5 ! East Falklands ; Port William, Hooker, 106 ! West Falk-

lands.

Cunningham !

common in io-ky places near the sea, Vallentin, 5 ! Fox Bay,

Magellan, Port Famine.

Flowers yellow.

Taraxacum officinale, var. laevigatum, 0. Kuntze, Rev. Gen. PI. iii. ii. 181
;

Macloskie, FJ. Patag. viii. 901. T. Dens-Leonis, Desf., var. Icevigatum,

Hook. f. Fl. Ant. ii. 323, t, 112. 7. Icevigatum, DC. Cat. Hort. Monsp.

149, & Prod. vii. 146 ; Urv. in Mem. Soc. Linn. Paris, iv. (1826) 604
;

Gaud, in Freyc. Voy. Bot. 134. Leontodon Taraxacum, Linn. Sp. PI.

ed. I. 798. L. L/jcodon, Banks & Soland. ex Hook, f., 1. c.

irUrrille, Hooker ! Nichol ! AVest Falklands, Vallentin, 3 !

Fuegia.

Macrorhynclms pumilus, DC. Prod. vii. 152 ; Hook. f. Fl. Ant. ii. 324.

Taraxacum pumilum and T. coranopifolium, Gaud, in Ann. Sci. Nat.

1 ser. v. (1825) 103, and in Freyc. Voy. Bot. 461 ; Urv. in Mem.
Soc. Linn. Paris, iv. (1826) 609. M. chilensis, Hook, et Arn. in Comp.
Bot. Mag. ii. 42. l.veris monocepliala, Cass, in Diet. Sci. Nat. xxxix.

389. Leontodon pubescens, Banks et Soland. ex Hook. £., 1. c.

East Falklands, grassy places near the sea, Darwin, 535 ! Hooker, 51 !

Firmin, 39 ! Nichol ! West Falklands, Vallentin, 4 !

Magellan.

Flowering at the end of March.

Pratia lepens, Gaud, in Freyc. Voy. Bot. 456, t. 79 ; Hook. f. Fl. Ant. i

42, ii. 325.

Gaudichaudl I)' Urville, Hooker ! Firmin, 24! Nichol \ East Falklands;

Berkeley Sound, Darwin, 367 ! near Stanley, Cunningham ! West Falk-

lands; Jioy Cove, in swamps, Vallentin, 36 !
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Fuegia, Chile.

I lowers bright lilac

Pernettya empetrifolia, Gaud, in Ann, Sci. Nat. l
re

ser. i. (1824) 102, and

in Freyc. Voy. Bot. 451, t. 67 ; Urv. in Mem, Soc. Linn. Paris, iv.

(1826) GOT. P. pumila, var. empetrifolia, Hook. f. Fl. Ant. ii. 320.

Arbutus empetrifolia, Linn. f. Suppl. 229. Andromeda empetrifolia,

Lam. Encycl. i. 155.

East Falklands ; Port William, Hooker ! Lechler, 131 ! Vallentin ! Nichol t

West Falklands, Vallentin, 28 !

Fuegia, Patagonia, Chile.

Gaultheria microphylla, Hook. f. FL Ant. ii. 327. G. antarctica, Hook, f.

1. c, t. 116. Arbutus microphylla, Forst, in Comm. Goett. ix. (1789)

32. A. serpyllifoUa, Lam. Encycl. i. 228. Pernettya serpyllifoUa, DC.

Prod, vii. 587.

Hooker, 82 ! Nichol ! East Falklands ; Stanley, Lechler, 125 ! Vallentin,

29 ! West Falklands, Vallentin !

Magellan, Chile.

The Mountain Berry. Flowers small, white, Xov.-Jan. Berry bright

rose-red, edible but rather tasteless.

Primula farinosa, var. magellanica, Hook. f. Fl. Ant. ii. 337, t. 120 ; Pax

in Engl. Bot. Jahrb. x. (1888) 200; Pax & Knuth in Engl. Pflanzenr.,

Prim. 85. P. magellanica, Lehm. Monogr. Prim. 62, t. 6. P. decipiens,

Duby in Mem. Soc. Phys. Geneve, x. (1843) 492, t. 2, fig. 1. P.

farinosa, var. decipiens, A. DC. Geogr. Bot. ii. 1049.

East and West Falklands, common, Hooker ! Abbott ! Wright \ Vallentin,

27 ! Firmin, 2G ! Nichol ! Tyssen Islands, Cunningham \

Fuegia, Chile.

About 40 years ago these plants grew to a height of \\ to 2 ft. with flowers

in proportion ; but since the introduction of sheep the species has dwindled

in size. On a few outlying islands on which there are no sheep the plants

still attain their original size. The hillsides are covered with thesefmost

fragrant white, or occasionally lavender-coloured, flowers during early

summer (November).

Anagallis alternifolia, var. densifolia, Hook, f . Fl. Ant. ii. 337, Lysimachia

repens, Urv. in Mem. Soc. Linn. Paris, iv. (1826) 606 ; Gaud, in Freyc.

Voy. Bot. 133 ; Hook. Ic

Along ditches and at the

Hi

swamps, not

Vallentin, 38 ! Firmin, 5 ! Nichol !

edges oi I)

Magellan, Argentine, Chile.
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Armeria Macloviana, Cham, in Linnaea, vi. (1831) 507. Statlce ccrspitosa,

Poir. Encycl. vii. 390 ; Gaud, in Ann. Sci. Nat. l
re
.ser. v. (1825) 102 ;

[Jrv. in Mem. Soc. Linn. Paris, iv. (1820) GOO. & ylrmerio, Hook. f.

Fl. Ant. ii. .331). .....'.
Gaitdichaud, Booker ! Firmin, 38 ! A^'c/u)/ ! West Falkland*, seashore,

scarce, Vallentin, 12 !

Magellan, Port Famine.

Flowers bright rose-pink, Nov.-Jan.

Gentiana magellanica, Gaud, in Ann. Sci. Nat. l
re

ser. v. (1825) 89, and in

Frevc. Voy. Bot. 134; Urv. in Mem. Soc. Linn. Paris, iv."(1826)
007 ; Hook. f. Fl. Ant. ii. 328.

Gaudichaud\ ITUrville, Wright] Booker ! Firmin, 42 ! East Falklands
;

Stanley, Cunningham ! Vallentin, 00 ! .

Rare.

Magellan, Fuegia.

Calceolaria Fothergillii, Ait. Hort. Kew. ed. I. i. 30, t. 1 ; Bot. Mao-.
t. 348 ;

Hook. £. Fl. Ant. ii. 332, t. 117. C. Neeana, Spreng. Syst. Vo".
i. 44.

ffoofcr, 08! Abbott ! ./wnm\ 20! Nichol] West Falklands; Fox Bay,
Cunningham ! sheltered 1 teaches, Vallentin, 7 !

Very abundant in Hooker's time, now rare. Flowers yellow, spotted with
crimson, Dec-Jan.

Fu egia.

Calceolaria polyrhiza, Cav. Ic. v. 25, t. 441 ; Hook. f. Fl. Ant. ii. 333.
Falkland Islands, Nee.

Calceolaria Darwinii, Benth. in DO. Prod. x. 207 ; Hook. £. Fl. Ant. ii. 333.
West Falklands

; Crooked Inlet, Roy Cove, round beach growing near
Aspidium eoriaceum, very rare, Vallentin, !

Flowers entirely yellow, larger than those of C. Fothergillii, Ait.; D
Magellan.

oc.

Calceolaria falklandica, Kriinzl. in Engl. Pflanzenr., Scroph. Ami it. Calc
42. Fagelia falklandica, S. Moore in Journ. Bot, xxviii. (1900) 400.

West Falklands
j
Boy ( We, very rare, Nichol ! Vallentin, 8 !

Limosella aquatica, var. tenuifolia, Hook. £. Fl. Ant. ii. 334. /
Nutt. Gen. N. Amer. PI. ii. 43 ; Gaud, in Ann. Sci. Nat. l

re
ser. v.

(1825) 102, and in Freyc. Voy. Bot. 133; Urv. in Mem. Soc. Linn.
(1820) L. australis, II. Br. Prod. 443*

Falkland Islands, bottom of a muddy lake, Gaitdichaud] Booker]



FLORA OF THE FALKLAND ISLANDS, 327

Veronica serpyllifolia, Linn. Sp. PL ed. I. 12 ; Gaud, in Ann. Sci. Nat.
l
re

ser. v. (1825) 102, and in Freyc, Voy. Bot. 133 ; Urv. in Mem,
Soc. Linn. Paris, vi. (182G) 607 ; Hook. f. Fl. Ant. ii. 331,

East and West Falklands, fairly common, Vallentin, 2b ! Xichol !

Flowers deep blue.

Veronica elliptica, Forst. f. Prod. 3; Hook. £. Fl. Ant. i. 58, ii. 334.

V. decussata, Ait. Hort. Kew. ed, I. i. 20. V. rnarginata, Colenso in

Trans. N. Zeal. Inst, xxviii. (1890) G08,

West Falklands, abundant along creeks, Vallentin, 40 ! Niclwl !

Magellan, Fuegia, New Zealand.

This plant delights to have its roots bathed by the sea-water during spring

tides. It is the tallest shrub on the islands, attaining a height of from 5 to 7

feet. Its flowers possess a delightful aroma ; Jan.-Feb,

Plantago monantlios, Urv. in Mem. Soc. Linn. Paris, iv. (182G) GOG ;

Gaud, in Freyc. Voy. Bot. 133 ; Barneoud, Monogr. Plant. 17, excl.

syn. ; Hook. f. Fl. Ant. ii. 340, t. 121.

If Urville, Jlooker !

Rumex Acetosella, Linn. Sp. PI. ed. T. 538 ; Gaud, in Ann. Sci. Nat.
l
re

ser. v. (1825) 101; Urv. in Mem. Soc. Linn. Paris, iv. (182G)
G05 ; Macloskie, Fl. Patag. viii. 348.

Common, but probably introduced, Gaudicliaud ! I? Urville, Vallentin, 55 !

Niclwl !

North temperate and arctic regions ; a variety in Magellan.

Rumex crispus, Linn. Sp. PI. ed. I. 335 ; Hook. f. Fl. Ant. ii. 341
;

Macloskie, Fl. Patag. viii. 349. R, Patentia, Gaud, in Ann. Sci. Nat.
1 ) 101 ; Urv. in Mem. Soc. Linn. Paris, iv. (182G)

East Falklands
;
Berkeley Sound, probably ini reduced, Jlooker I

North temperate region.

Chenopodium macrospermum, Hook. £. Fl. Ant. ii. 341 ; Mucloskie, Fl.

Patag. viii. 3G0.

East Falklands ; Berkeley Sound and St. Salvador Bay, Darwin ! Hooker !

S. Patagonia.

JSmpet: K
ex Willd. Sp. PI. iv. 713 ; Gaud, in Ann. Sci. Nat. l

re
ser. v. (1825)

103, and in Freyc. Voy. Bot. 134 ; Urv. in Mem. Soc. Linn. Paris, iv.

6) Maclosl
FL Patag. viii. 557 ; Birger in Engl. Jahrb. xxxix. 288, fig. 1.
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Wright \ Alters, 3734 ! Edmondstonl Hooker \ Darwin \ Vallentin, 71 [

Enst Falklands, Cunningham ! Firmin
}
10 !

Magellan, Fuegia, Chiles

Vernacular name in the Falklands " Diddle-dee." This plant covers miles

The dried twigs makeof country as heather does on English moorlands.

excellent fuel. The fruit, which is bitter and not unlike a cranberry, is

considered to have tonic properties.

Nanodea muscosa, Gsertn. Fruct. iii. 251, t. 225 ; Gaud, in Ann. Sci. Nat.

l
re

ser. v. (1825) 101, t. 2, fig. 3, and in Freyc. Voy. Bot. 442 ; Urv.

339. B
Maclosl ©

Very common, Gaudichaud ! Hooker !

Magellan, Fuegia, Port Famine, Hermite Island.

Drapetes muscosa, Lam. in Journ. d'Hist. Nat. i. (1792) 18G, t. 10, fig. 1 ;.

Grertn, Fruct. iii. 199, t. 215 ; Urv, in Mem. Soc. Linn. Paris, iv.

(1826) 605 ; Hook. f. FJ. Ant. ii. 343.

ITUrxille, Hooker !

Pogonia tetraphylla, Poepp. et Endl. Nov. Gen. et Sp. PI. ii. 16, t. 122.

Codonorchis Lessonii, Lindl. Gen. et Sp. Orcli. 411 ; Hook. £. FJ. Ant. ii.

351, t. 125 ; Macloskie, Fl. Patag. viii. 324. C. Poeppigii, Lindl. 1. c.

Calopogon Lessonii, Prongn. in Duperrey, Voy. Bot. 188, t. 37, fig. 1.

Epipactis Lessonii, Urv. in Mem. Soc. Linn. Paris, iv. (1826) 605.

Very local, Hooker I VaUentin, 28 ! Firmin, 9 ! JViehol !

Magellan, Chile, Chiloe.

The leaves vary from 2 to 4, 3 being the usual number. This plant

springs from a small tuber, and while one season it is very plentiful, not a

single plant is to be found the next. The scented flowers, which appear in

November and December, are white, spotted irregularly with purple, and

vary considerably in size.

East

Mount

(1910)

Falklands ; Port William, Sparrow Cove, Skottsherg, 34, between

Chloraea Gaudichaudii, Brongn. in Duperrey, Voy. Bot. 189, t. 44, fig. A
;

Hook. f. Fl. Ant. ii. 350 ; Macloskie, Fl. Patag. viii. 322. Ai^etlmsa

lutea, Gaud, in Ann. Sci. Nat. l
re

ser. v

Voy. Bot. t. 133 ; Urv. in Mem. Soc. L
Satyrion, Pernetty, Voy. ii. 54, t. 8, fig. 5.

(18

(1

Freyc.

G04.

Gaudichaud ! Wright ! Hooker ! Nichol ! West Falklands ; Roy Cove, in

moist places, rare, Valient in, 54 !

Leaves spotted. Flowers yellowish-green, Dec-Jan.
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area Commersonii, Hook. f. Fl. Ant. ii. 351 ; KrSnzI. Orch. Gen. et
Sp. ii. i. 44, t. 2, fig. E. Chlorcea Commersonii, Brongn. in Duperrey,

M
Wrigld ! Chart?

Magellan, Fueg

I

Asarca odoratissima, Poepp. et Endl. Nov. Gen. et Sp. PI. ii. 13, t. 118
;

Kriinzl. Orch. Gen. et Sp. ii. i. 29, t. 3, fig. L. Chlorcea odoratissima,
Macloskie, Fl. Patag. viii. 323.

Wright !

Chile, Patagonia.

in Freyc. Voy. Bot. 133 ; Urv. in

604 ; Hook. f. Fl. Ant. ii. 352, t.

Fl. Patag. viii. 315.
n

(1825) 101, and

^ris, iv. (1820)

S29 : Macloskie.

Abbott ! Vallentin, 70 ! Firmin, 16 ! 43 ! JSichol I East Falklands ; Port
William, Jfooler, 98 ! Stanley, Cunningham ! Lechler !

Magellan.

F
sides are white with this beautiful flower, which is very fragrant.

Luzuriaga marginata, Benth. et Hook. f. Gen. PI. iii. 768. Enardea
marginata, Banks et Soland. ex Gasrtn. Fruct. i. 283, t. 59, nV 3.

Callivene marginata, Lam. 111. t. 248 ; Encycl. Suppl. i. 36 ; Gaud, in

Ann. Sci. Nat. l
re

ser. v. (1825) 101, t. 2, fig. 2, and in Freyc. Voy.
U Hook. f. Fl.

Fi

Ant. ii. 354 ; Macloskie, Fl. Patag. viii. 308.

Gaudichaud I Darwin, 531 ! Cunni?igham ! Abbott ! Hooker,
11 ! Nichol, 44 ! Baie Francaise, Lesson !

Magellan, Fuegia, Patagonia.

Common, especially amongst stones. Flowers white, sweet-scented, Nov.
Dec. Berry purple, poisonous.

Astelia pumila, R. Br. Prod. 291 ; Gaud, in Ann. Sci. Nat. l
re

ser. v.

(1825) 101, and in Freyc. Voy. Bot. 132; Urv. in Mem. Soc. Linn.
Paris, iv. (1876) 603 ; Hook. f. Fl. Ant. i. 76, ii. 357, t. 127. Melan-
thium pumilum, Forst. Comm. Goett. ix. (1789) 30, t. 6. Funthia
magellanica, Willd. in Mag. Naturf. Fr. ii. (1808) 19.

Gaudichaud ! Hooker, 102 ! East Falklands ; Stanley, Cunningham ! West
Falklands ; Roy Cove, in peat swamps, Vallentin, 30 !

Patagonia, South Chile.

Flowers inconspicuous, pale green.
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Rostkovia grandiflora, Hook. f. Fl. Ant. i. 82, ii. 357* Juncus grandijiorus,

Linn. f. Suppl. 209 ; Forst. Coram. Goett. ix. (1789) 27, t. 3 ; Gaud,

in Ann. Sci. Nat. l
re

ser. v. (1825) 100, and in Freyc. Voy. Boi 132 ;

Urv. in Mem. Soc. Linn. Paris, iv. (182G) 603. Marsipposperm urn

calyculatum, Desv. Journ. Bot. i. (1808) 330. M. grandijlorum, Hook.

Tc. PI. t. 533.

Wright ! Firmin, 19 ! East Falklands ; Stanley, Cunningham ! West

Falklands ; Mount Cook, Roy Cove, Vallentin, G2 !

Patagonia.

Juncus pallidus, It. Br. Prod. 258. «/. vaginatus, it. Br. 1. c.

West Falklands, Vallentin, G6 !

Australia, New Zealand.

This plant has only been found once and that in a place close to Boy Cove

settlement where machinery had been unpacked, which leads me to believe

that seed had been introduced in the packing.

Juncus scheuchzerioides, Gaud, in Ann. Sci. Nat. l
re

ser. v. (1825) 100;

Hook. f. Fl. Ant. ii. 358 ; var. inconspicuiis, Macloskie, FL Patag. viii.

301. J. inconspicuns, Urv. in Mem. Soc. Linn. Paris, iv. (1826) 603.

East and West Falklands, fairly common, Gaudichaitd ! Hooker ! Firmin,

18 ! Vallentin, 46 ! Nichol ! Tyssen Islands, Cunningham !

Magellan, Patagonia.

Luzula Alopecurus, Desv. Journ. Bot. L (1808) 159; Gaud, in Ann. Sci.

Nat. l
re

ser. v. (1825) 100 ; Hook. f. FL Ant. ii. 359. Juncoides

Alopecurus, Macloskie, FL Patag, viii. 301.

Gaudichaitd ! Wright ! JSichol ! East Falklands ; Mount William,

Cunningham ! Berkeley Sound, Darwin, 293 ! Baie Franchise, Lesson ! West
Falklands; Roy Cove, common near beaches, Vallentin, 63 !

Magellan,

Tetroncium magellanicum, Willd. in Mag. Naturf. Fr. ii. (1808) 17 ; Hook.
Ic. PL t. 534 ; Hook. f. FL Ant. ii. 359, t. 128 ; Macloskie, Fl. Patag.

viii. 151. Triglochin reflexum, Vahl ex Hook. f. 1. c. T. magellanicum,

Vahl ex Hook. f. 1. c. Cathanthes, Rich, in Mem. Mus. Par. i. (1815) 365 t

Wriaht !
t>

Magellan.

Gaimardia australis, Gaud, in Ann. Sci. Nat. l
re

ser. v. (1825) 100, and
in Freyc. Voy. Bot. 419, t. 3 ; Macloskie, Fl. Patag. 293.

/fUrrilte, Gaudichaitd ! Hooker, 8 !

Fuegia. Hermitc Tsland,
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fig. 1, and in Freyc. Voy. Bot. 417 ; Hook. f. Fl. Ant. ii. 360.
D'Urville, Gaudkhaud ! Hooker !

Cane Horn.

(1825) 99, t. 2,

Heleocharis macrorrhiza, Boeck. in Flora, lxxi. (1858) 413. Sdrpus
melanostachjs, Urv. in Mem. Soc. Linn. Paris, iv. (1826) 600. Fimbristylis
melanostachys, Brongn. in Duperrey, Voy. Bot. ii. 181. Eleocharis
palustris, Hook. f. Fl. Ant. ii. 360.

East and West Falklands, UUrville, Hooker, 100! Wright ' Abbott I

Vallentin, 42! NiehoU

Isolepis pygmaa, var. brevis, Hook. £. Fl. Ant. ii. 361. /. brevis, Brongn
in Duperrey, Voy. Bot. 180. /. magellanica, Gaud, in Freyc. Voy. Bot.
414. I. meijeniana, Nees in Nov. Act. Acad. Cass. xix. (1843), Suppl. 87.

If Urville, Hooker !

Scirpus cernuus, Vahl, Enum. ii. 245.

East and West Falklands, common, Hooker, 101 ! Vallentin, 41 ! JYichol !

Cosmopolitan.

TJncinia Macloviana, Gaud, in Ann. Sei. Nat. l
re

ser. v. (1825) 99 and in
Freyc. Voy. Bot. J12

; Hook. f. Fl. Ant. ii. 370; Macloskie, Fl.' Pata ff
viii. 270. 5 *

Gaudkhaud !

Carex acaulis, D'Urv. in Mem. Soc. 826)
in Duperrey, Voy. Bot. 153, t. 28, fig. A ; Hook. f. Fl. Ant! ii. 363 •

Macloskie, Fl. Patag. viii. 277.

D' Urville.

Carex bonariensis, Desf. in Poir. Encycl. Suppl. iii. 250; Macloskie, Fl.
Patag. viii. 279.

Falkland Islands, ex Macloskie.

Argentine.

Carex canescens, var. alpicola, Wahlenb. ex Reichenb. Fl. Germ. Excurs.
58 (1830); Macloskie, Fl. Patag. viii. 279. C.

Falkland Islands, ex Macloskie*
(1803)

Ma

2h2



332 MR. C. H. WRIGHT ON THE

Carex curta, Good, in Trans. Linn. Soc. ii. (1794) 145 ; Hook. f. FL Ant.

ii. 363. C. spicata, Banks & Soland. ex Hook. f. L c. C. tomtits, Urv.

in Mem. Soc. Linn. Paris, iv. (1826) 599.

IT Urville.

Carex decidua, Boott ex Hook. £. FL Ant. ii. 363. C. ccespitosa, Banks &

Soland. ex Hook. f. 1. c.

Hooker !

Fuegia, Good Success Bay.

Carex filiformis, Linn. Sp. PL ed. L 976. C. cemathorrliyncha, Desv. in

C. Gay, Fl. Oliil. vi. 224.

Abbott ! West Falklands; Roy Cove, moist places, fairly common,.

Vallentin, 43 !

Europe, N. Asia, N. & S. America.

Carex indecora, Tar. humilis, Boott in Hook. f. FL Ant. ii. 367. C. fusculay

Urv. in Mem. Soc. Linn. Paris, iv. (1826) 599; Brongn. in Duperreyv

Voy. Bot. 154, t. 28, fig. B ; Macloskie, Fl. Patag. viii. 282.

I)' Urville, Hooker !

Carex leporina, Linn. Sp. PL ed. I. 973 ; Macloskie, Fl. Patag. vin. 284.

C. Macloviana, Urv. in Mem. Soc. Linn. Paris, iv. (1826) 599.

Falkland Islands, ex Macloskie.

Carex similis, Urv. in Mem. Soc. Linn. Paris, iv. (1826) 599 ; Macloskie,,

FL Patag. viii. 287.

Falkland Islands, ex Macloskie

Fuejria.

Carex trifida, Cav. Ic. v. 41, t. 465 ; Macloskie, FL Patag. viii. 285

Falkland Islands, ex Macloskie.

Magellan, Fuegia, New Zealand.

Hierochloe redolens, R. Br. Prod. 209. II. antarctica, R. Br. 1. c.

//" magellanica, Hook. f. FL Ant, ii. 375.

Hooker I Wright ! Firmin, 21 ! Nichol ! Baie Franchise, Lesson ! West

Falklands ; Roy Cove, very local, Vallentin, 77 !

S. temperate region.

Cinnamon Grass. Found chiefly near running water. Very fragrant, not

unlike cinnamon. Abundant in Hooker's time, now rare.
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Alopecurus alpinus, Sm. Fl. Brit. iii. 1936 ; Macloskie, FL Patag. viii. 179

Falkland Islands, ex Macloskie.

Magellan, Fuegia. .

•Chile, N. temperate and arctic regions.

Agrostis alba, Linn. Sp. PL ed. I. 63; Hook. f. Fl. Ant, ii. 372 ; Macloskie,

Fl. Patag. viii. 184. A* ccespitosa, Gaud, in Ann.

(1825) 100, and in Freyc. Voy. Bot, 131.

t

re
Sci. Nat. 1 ser. v.

<Gaudichaud ! Wrujltt !

* a

Var. stolonifera, Hook. L 1. c. A. stolonifera, Linn. Sp. PL ed. I. 62.

Hooker, 12 !

Chiloe, Europe, Asia.

Agrostis Antarctica, Hook. f. Fl. Ant. ii. 374, t. 132 ; Macloskie, FL
Patag. viii. 185.

Hooker, 2 ! Wright !

Magellan, Fuegia, S- Chile, Kerguelen Island.

Agrostis canina, Linn. Sp. PL ed. I. 62. A. canina, var. falklandica,

Macloskie, Fl. Patag. viii. 186* A. falklandica, Hook. £. Fl. Ant. ii. 373.

In marshy places., on rocks near the sea and on hills, abundant, Hooker !

W. Patagonia, widely spread in both hemispheres.

Agrostis magellanica, Lam. 111. i. 160; Macloskie, FL Patag. viii. 188.

Falkland Islands, ex Macloskie.

S. Fuegia, S. Chile, Kerguelen Island.

Agrostis prostrate, Hook. f. FL Ant. ii. 373; Macloskie, Fl. Patag.

viii. 190.

East Falklands ; boggy ground on Hog Island, Berkeley Sound, rare,

Hooker, 13!

Eriachne malouinensis, Steud. Syn. PL Gram. 236; Macloskie, Fl. Patag.

viii. 197.

Falkland Islands, ex Macloskie.

Magellan.

Aira xyophylle

Macloskie, FL Patag. viii. 198.

Falkland Islands, introduced, Wrigl

Europe, Orient.
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Deschampsia antarctica, Macloskie, Fl. Patag. viii. 200. Aira antarctica>

Hook. Ic. PL t. 150; Hook. £. Fl. Ant. ii. 377, t. 133. Airidium

elegantulum, Steud. Syn. PI. Gram. 423.

Hooker !

Hermite Island, Kerguelen Island, New S. Shetlands.

Deschampsia flexuosa, Trin. in Bull. Acad. Peterab. i. (1836) 66 ; Macloskie,

Fl. Patag. viii. 201. Aira jUtmosa , Linn. Sp. PI. ed. I. G5 ; Gaud, in

Ann. Sci. Nat. l
re

ser. v. (1825) 100, and in Freyc. Voy. Bot. 100 ;

Urv. in Mem. Soc. Linn. Paris, iv. (1826) 600 j Hook. f. Fl. Ant. ii. 375.

Gaudichaud ! Firmin, 28 !

Magellan, Rio Janeiro, N. temperate region.

Deschampsia Martini, Phil in Ann. Univ. Chil. xciv. (1896) 21 ; Mucloskie,

Fl. Patag. viii. 202.

Falkland Islands, ex Macloskie.

Chile.

Trisetum subspicatum, Beauv. Agrost. 88 ; Hook. f. Fl. Ant. i. 97, ii. 377.

7\ andinum, Benth. PJ. Hartweg. 261. T. spicatum, Richter, PL Europ*

i. 59 ; Macloskie, Fl. Patag. viii. 205.
a

D' Urrille, Hooker,

Magellan. Port Famine. Hermits Tslsmrl. Eurasia,.

Triodia antarctica, Hook. f. Fl. Ant. ii. 380, non Bentl Petrie.

Sieglingia antarctica, O. Kuntze, Rev. Gen. PL i. 737 ; Macloskie, FL
Patag. viii. 214.

Falkland Islands.

Magellan, Fuegia, Hermite Island.

Arundo pilosa, Urv. in Mem. Soc. Linn. Paris, iv. (1826) 600 ; Hook. t
Fl. Ant. ii. 375. Ampelodesmos australis, Brongn. in Duperrey, Voy.

Bot. 31, t. 6.

ITUrville, Hooker \ Wright ! Sullivan]

Poa controversa, Steud. Syn. PI. Gram. 200 ; Macloskie, Fl. Patag. viii

226.

Falkland Islands, ex Macloskie,
™

Fuegia, Patagonia.
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Fl. Patag. viii. 227.

(1877)22inobs. ; Macloskie,

in Engl. Jahrb. xxxix. (1906)

293, t. 2. Dactylis cmpitosa, Forst. Comm. Goett. ix. (1789)

in Lond. Journ. Bot. ii. (1843) 9-10, and Fl. Ant. ii. 384,

tt. 136-7. Festuca ccespitosa, Roein. et Sclmlt. Syst. Veg. ii. 732.

F.jlahellata, Lam. Encycl. ii. 462 ; Gaud, in Ann. Sci. Nat. l
re

ser. v.

(1825) 100, and in Freyc. Voy. Bot. 409 ; Urv. in Mem. Soc. Linn.

Paris, iv. (1826) 603 ; Brongn, in Duperrey, Voy. Bot. 36. " Glayeuxf*

Pernetty, Voy. i. 343.

Gamlichaud ! Abbott ! Hooker, 104 ! Morony, 1341 ! Vallentin, 57 !

Magellan, Fuegia, Staten Land, Hermite Island, S. Georgia.

Tussac Grass. Very abundant throughout the islands in Hooker's time,

now confined to small islets and enclosed areas. Cattle are very fond of its.

edible roots, hence its rapid extinction.

.

Poa pratensis, Linn.Sp. PL ed. I. 67 ; Hook. f. Fl. Ant. ii. 379 ; Macloskie,.

Fl. Patag. viii. 229. P. compressor var. virescens, Urv. in Mem. Hoc. Linn.

Paris, iv. (1826) 600. P. alpina, Brongn. in Duperrey, Voy. Bot. 44,.

non Linn.

Falkland Islands, ex Macloskie.

Magellan, Port Famine, Good Success Bay, North temperate region.

Festuca antarctica, Kunth, Rev. Gram. i. 132, non Spreng. ; Hook. f. FL
Ant. ii. 382 ; Macloskie, FL Patag. viii. 233. Arundo antarctica, Urv..

in Mem. Soc. Linn. Paris, iv. (1826) 602.

East Falklands; Port William, very scarce

Roy Cove, fairly common, Vallentin, 75 !

Patagonia ?

West Falkland

Festuca areuaria, Lam. Encycl. i. 191 ; Urv. in Mem. Soc. Linn. Paris, iv

(1826) 602 ; Brongn. in Duperrey, Voy. Bot. 35 ; Hook. f. FL Ant. ii

382.

Falkland Islands, Commerson ! Gaadichaud I Baie Franchise, Lesson I

Magellan, Port Famine.

Festuca Arundo, Hook. f. Fl. Ant. ii. 381. F, Alopecurus, Urv. in Mem.
Soc. Linn. Paris, iv. (1826) 664 ; Brongn. in Duperrey, Voy. Bot. 32.

Poa Alopecurus, Kunth, Enum. PL i. 256, Arundo Alopecurus, Gaud..

in Ann. Sci. Nat. l
re

ser. v. (1825) 100, and in Freyc. Voy. Bot. 409.

Abundant, D L
7

rville, Jlooker !
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(

Festuca bromoides, Linn. Sp. PL ed. I. 75 ; Urv. in Mem. Soc. Linn, Pari?,
:

iv,(1826) G01 ; Hook, f.Fl. Ant.ii.384 ; Macloskie, F I. Pa tag. viii. 234.

Falkland Islands, introduced, D'Urville. Hooker !
,

» . 7 1 1

N. temperate region.

Festuca erecta, D'Urv. in Mem. Soc. Linn. Paris, iv. (1826) 601, non

Wallr. ; Brongn. in Duperrey, Voy. Bot. 37, t. 7 ; Hook. £. Fl. Ant. ii.

384.

D'Uiville, Hooker !

Fuegia, Hermite Island, Kerguelen Island.

Jestuca magellanica, Lam. Encycl. ii. 461 ; III. i. 189. F. ovina, var.

magellanica, Hack, ex Macloskie, Fl. Patag. viii. 238.

East and West Falklands, rocks near sea, Vallentin, GO ! JShlwl !

Magellan,

Xolium perenne, Linn. Sp. PI. oil. I. 83; Urv. in Mom. Soc. Linn. Paris,

iv. (1826) 601 ; Brongn. in Daperrey, Voy. Bot, 57 ; Hook. f. Fl. Ant.

ii. 389 ; Macloskie, Fl. Patag. viii. 244.

Frequent on sandy sea-shores, ITUrville.

Europe, temperate Asia.

Agropyron magellanicum, Hack, ex P. Dusen in Ergcbn. Schwed. Exped.

Magellan, iii. v. 331 ; Macloskie, Fl. Patag. viii. 246. Triticum repent,

var. pungens, Brongn. in Duperrey, Voy. Bot. 57 ; Hook. f. Fl. Ant. ii.

389. '/'. glaucum, Urv. in Mem. Soc. Linn. Paris, iv. (1826) 601

ir Urville.
«

Magellan.

Agropyron repens, Beauv. Agrost. 102. Triticum repens, Linn. Sp. PL ed. I.

86 ; Hook- f. Fl. Ant. ii. 389.

Wright \ Chartresl East Falklands; Port William, Jlooker, 9 ! West
Falklands ; Roy Cove Creek, Valientin, 70 !

Temperate regions.

Blue Grass. Abundant in Hooker's time, now rapidly becoming extinct.

Trichomanes caespitosum, Hook. Sp. Fil. i. 132, t. 40, fig. B. Hymenophyllum
ccespitosiun, Gaud, in Ann. Sci. Nat. l

re
ser. v. (182o) 908, and in Freyc.

.
Voy. Bot, 374, t. 5, fig. 2 ; Urv. in Mem. Soc. Linn. Paris, iv. (1826)

! 597.

Falkland Islands, on trunks of shrubs, Gamlichaud ! D'Urville, Hooker !

Hermite Island, Staten Land, Fuegia. •:

' . p.

- • '- t
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i

Trichomanes siMhorpioides, Bory ox Willd. Sp. PL v. 498 ; C. Christens.

Intl. 649. T. Jtabellatum, Bory in Duperrey, Voy. Bot, 281 ; Hook. £. Fl.

Ant. ii. 391 ; Hook. & Bak. Syn. Fil. ed. 2, 76. T.fiabelhda, Urv. in

Mem. Soc. Linn. Paris, iv. (1826) 597.

Falkland Islands, Gaudicliaud, TYUrrille.

Bourbon.

Not seen by Hooker or Valientin.

Hymenophyllum peltatum, Desv. Prod. 333 ; C. Christens. Ind. 365.

//. Wllsoni, var. 7, Hook. Sp. Fil. i. 96 ; Hook. f. FL Ant. ii. 390.

Falkland Islands, quartz rocks on hills, Hooker !

Hermite Island, Fuegia, Temperate S. America, Tasmania, New Zealand,

Atlantic Islands, S. Africa, W. & S. Europe.

Cystopteris fragilis, Bernh. Neu, Journ. Bot. ii. 27 ; Hook. & Bak. Syn. Fil.

ed. 2
9

103. Poll/podium fragile, Linn. Sp. PL ed. II. 1091. Filix

fragility Underw., Our Native Ferns, ed. 6, 119 (1900).

West ? Falklands, Sullivan ! Nichol, 56

Magellan, Cosmopolitan.

Dryopteris Filix-mas, var. elongata, C. Christens. Ind. 264. Nephrodium

FilU-mas, var. elongatum, Hook. Sp. Fil. iv. 117. Polypodium elongatum.

Ait. Hort. Kevv. ed. I. iii. 465.

Falkland Islands, Vallentin !

Cosmopolitan in temperate regions.
1

Dryopteris spinulosa, var. dilatata, C. Christens. Ind. 264. Nephrodium

spinulosum, var. dilatation, Hook. Brit. Ferns, t. 19 ; Sp. Fil. iv. 127.

Falkland Islands, Vallentin !

Cosmopolitan in temperate regions.

Polystichum adiantiforme, J. Sm. Hist. Fil. 220 ; C. Christens. Ind. 578.

I

!/< Aspidium coriaceunt, Sw. in

Schrad. Journ. (1800) 40. .1. capenxe, "Willd. Sp. PL v. 207.

Nichol ! West Falklands : ('rooked Inlet, Roy Cove, in a long sheltered

• creek where it grows in groat profusion, Vallentin, 100 A ! . ..

Throughout S. America, West Indies, Gough Island, South Africa,

Mascarene Islands.

Fronds a brilliant glossy green.

Polystichum mohrioides, Presl, Tent. 83 ; O. Christens. Ind. 584. Attpulium

nwhrtoides, Bory in Mem. Soc. Linn. Paris, iv. (182C>) 597, and in

Duperrey, Voy. Bot., Crypt. 207, t. 35, fig. 1 : Hook. £. FL Ant. ii. 392,

t. 149.
* 4



338 ON THE FLORA OF THE FALKLAND ISLANDS.

D East Falk
lands : Mount William, Cunningham ! West Falklands : Roy Cove, under
rocks near the sea, rare, Vallentin, 79 !

Amsterdam Is., Marion Is., Patagonia, Chile.

Asplenium magellanicum, Kaulf. Enum. Fil. 175 ; Hook, et Grev. Ic. Fil..

t. 180 ; Hook. f. Fl. Ant. ii. 392 ; Hook. & Bak. Syn. Fil. ed. 2, 213.

West Falklands : Port Edgar, Vallentin I

Herniite Is., Fuegia, Patagonia, Chile.

Blechnum Penna Fil. Afr. 92 ; C. Christens. Ind. Lr
>8.

Polypodium Penna-marina, Poir. Encycl. v. 520. L
&
omana alpina,.

ed. 2, 179. (18
in Freyc. Voy. Bot. 374. L. blechnoides, Bory in Duperrey, Voy. Bot.,

Crypt. 273. Soc. xii. (1819)

376, ii. (1844)

«)

Linn. Paris,,

Falkland Islands, Hooker, 17 ! common throughout the archipelago, Vallentin
y .

59 ! West Falklands, Cunningham ! Port William, Lechfer, 84.

Tristan d'Acunha, Magellan, St. Paul, Marion, Kerguelen and Gough
Islands, S. Brazil, New Zealand.

This species often covers the ground for many yards ; its fronds come up
ruddy in the spring, and gradually change to a dark glossy green.

Blechnum tabulare, Kuhn, Fit. Afr. 94 ; C. CI

Boryana, Willd. Sp. PI. v. 292 ; Hook. &
L. magellanica, Desv. Berl. Mair. v. ('1811

Lomaria

. 2. 180.

L. setigera, Gaud, in Ann. Sci. Nat. 1
re

(18

(1826)

Voy. Bot. 130. L. rohusta, Carmich. in Trans. Linn. Soc. xii. (1828)
512. L. zamioides, Gard. ex Hook. f. Fl. Ant. ii. 393. Pteris palnun-
formix, Thouars, Fl. Tristan d'Acunha, 30. " Ceterach," Pernetty, Voy.
ii. 5G.

Falkland Islands, abundant, Wright ! Vallentin ! Nii-hol ! East Falkland*,
Cunningham ! Berkeley Sound, Darwin, 403 ! West Falklands ; Roy Cove,.
Vallentin, 58 !

Temperate and tropical S. America, West Indies, South Africa.
The young fronds come up bright red, colouring the hill-sides where they

grow. An abnormal form with the pinnae acuminate at the apex and much,
narrowed throughout the lower half has been found only once at Roy Cbv<*
by Mrs. Vallentin (no. (50).
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Gleichenia cryptocarpa, Hook. Sp. Fil. i. 7, t. (I, fig. A ; Hooker & Baker,

Syn, Fil. ed. 2, 13. Mertensia cryptocarpa, Gay, Fl. OhiU vi. f)39.

West Falklands, Chartres ! Robinson ! Whale Bay, Roy Cove, rare,

Valientin, 15 !

Chile, Magellan.

Lycopodium clavatum, var. magellanicum, Hook. f. Fl. Ant. ii. 394 ; Fl*

Nov* Zeal. ii. 54 ; Baker, Handb. Fern Allies, 2(5.

Falkland Islands, Jlooker.

Magellan, Fuegia, Kerguelen Is.

The type occurs in the arctic and alpine zones of both hemispheres, and on

mountains within the tropics.

Enumeration of Chinese Ferns.

By Fleet-Surgeon Charles Geekie Matthew,

M.B., K.N. (retired), F.L.S.

[Read 2nd February, 1911.]

The system of nomenclature and conception of genera used in this

Enumeration are those of Diels, as accepted by Christensen in his * Index

Filicum.'

Cross-references are given in many cases where the identity of old and

well-known species is veiled under newer and less familiar names.

Nephrodium, Richard, has been retained for the reception of a few species

which have recently been described under that generic heading or have

escaped re-naming into Dryopteris by Christensen.

The references given do not necessarily apply to the original descriptions

of the species, but to records of their occurrence within the Chinese area.

Acrophorus btipellat us, Moore; Hayat. in Bot. Mag. Tokyo, xxiii. (1909) 4.

Davallia stipellata, Wall.—Formosa.
-

Acrostichum aureum, Linn, ; Benth., Fl. Hongk. (1801) 41)1—Hongkong:
_ *

Kwangtung : Formosa.

Adiantum acrocarpon, Christ in Bull. Acad. Geogr. Bot, xiii. (1904)

110.—Kweiehau.

Balans^:, Bak. in Journ. Bot. xxviii. (1#90) 2(53.—Yunnan : Szechuen :;

Hupeh. .. i
;
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Adiantum Capillus-Junonis, Rupr. ; Diels in Engl. Jahrb. xxix. (1900)

200.—China, West and South : Formosa.

Capillus-Veneris, Linn. ; Diels, L c. 202.—Hongkong : China, West
and South : Shensi : Formosa.

Var, OBTUSUM, Christ in Bull. Acad. Geogr. Bot. xi, (1902) 224:.—
Kweichau.

Var. sixuATi'M, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905)

61,—Szechuen.

Var. trifiditm, Willd. ; Christ in Bull. Acad. Geogr. Bot. xi. (1902)

224.—Kweichau : Hupeh.

caudatum, Linn. ; Benth., Fl, Hongk. (1861) 447.—China, West and

South : Formosa.

Davidi, Franch. ; Bak, in Ann. Bot. v. (1891) 209.—Yunnan :

Szechuen.

Delavayi, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905) 63.

Yunnan.

djaphanum, Blume ; Matsum. & Hayat. in Journ. Coll. Se. Tokyo, xxii.

(190G) 617.—Formosa,

edentulum, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905) 63.

Yunnan,

Edgeworthii, Hook. ; Christ in Bull. Acad. Geogr. Bot, xvi. (190G)

1,'Ui.—Kweichau : Szechuen.

,erythrochlamys, Diels in Engl. Jahrb. xxix. (1900) 201,—China, South.

Fabert, Bak. in Journ. Bot, xxvi. (1888) 225.— Szechuen.

•fimhriatum, Christ in Bull. Soc, Bot. France, lii. Mem. i. (1905) 62.

Yunnan.

flabellulatum, Linn. ; Benth., Fl. Hongk. (1861) 447.—Hongkong :

Kwangtung : Szechuen : Fokien : Formosa : Loochoo.

Gravesii, Hance in Journ, Bot. xiii. (1875) 197. Adiantum Mariesii,

Bak.—Kwangtung : Hupeh.

&
(190G) Formosa.

Leveillei, Christ in Bull. Acad. Geogr. Bot. xix. (1910) 12.

Kweichau.

iLUNULATUM, Burm. ; Benth., Fl. Hongk. (1861) 446.—China, South :

Formosa.

Var. limbatum, Christ in Bull. Acad. Geogr. Bot. xi. (1902)

226.—Kweichau: Yunnan: Szechuen.

Var, subjunonicum, Christ in Lecomte, Not. Syst. i. (1909) 17.

Yunnan.
i . 4 % j

Mariesii, Bak.=A. Gravesii, llance.

Michelii, Christ in Bull. Acad. Geogr Bot. xix. (1910) 12.

Kweichau.
i •
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Adiantum monochlamys. Eat.; Diels in Engl. Jahrb, xxix. (1900) 201.

China, North : Korea,

Var. latedeltoidea, Christ in Nuov. Giorn, Bot. Ital. iv. (1907)

88.—Shensi.

Var. plurisorum, Christ in Bull. Acad. Geogr. Bot. xix. (1910) 4.

Korea,

pedatum, Linn.; Diels in Engl, Jahrb. xxix. (1900) 200.—China,

South and West : Shensi : Manchuria : Korea.

Var. glaucinium, Christ in Bull. Herb. Boiss. vi. (1898) 957.

—

Yunnan.

(1903) 510. A. myr'wsonnn, Bak.

Hupeh : Yunnan.

Var. protrusum, Christ in

110.—Kweichau.
5 04)

jinn. Soc, Bot. xxix. (1892) 321.— China, West.

refractum, Christ iii Bull. Acad. Geogr. Bot. xi. (1902) 224.

K
(1883) 867.—Yunnan : Kansu.

Var. robustum, Christ in Bull. Acad. Geogr. Bot. xvi. (1900)

137.—Szechuen.

(190

^ (1906)

Yunnan : Szechucn.

Allantodea Cavaleriana, Christ, /. c. xiii. (1904) 149.—Kweichau.

Alsophila Confucii, Christ, /. c. xvi. (1906) 103.— Szechuen.

contaminans, Wall. = A. glauca, J. Sm.

costularis, Bak. in Kew Bull. 1906, 8.—Yunnan.

denticulata, Bak. in Journ. Bot. xxiii. (1885) 102.—Kwangtuug :

Formosa.

Faurei, Christ in Bull. Herb. Boiss. ser. 2, i. (1901) 1019.— Loochoo.

formosana, Bak. in Ann. Bot. v. (1891) 190.—Formosa.

glabra, Hook., var. CaValeriana, Christ in Bull. Acad. Geogr. Bot.

xix. (1910) 141.—Kweichau.

GLAUCA, J. Sm. A. contaminans, Wall. : Matsum. & Hayat. in Journ.

He>t

(1906) 571.—Formosa.
Yunnan.

latebrosa, "Wall. ; Christ in Bull. Herb. Boiss. vii. (1899) 18.

Yunnan : Formosa.

podophylla, Hook. ; Benth., Fl. Hongk. (1861) 460.—Hon

China, South : Formosa : Loochoo.
to"""ft

(1901) 1019.—Loochoo.

.

(1898) 972.—

Y

(1866) 253.—Formosa.
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Alsophila tomextosa, Hook. ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo,

xxii. (1906) 572.—Formosa.

Angiopteris crassipes, Wall. ; Christ in Bull. Acad. Geogr. Bot. xi. (1902)

270.—Kweichau : Szechuen : Loochoo.

evecta, Hoffm. ; Benth., Fl. Hon ok. (1861) 440. Polypodium evectum,

Forst.—Hongkong : China, South : Fokien : Formosa : Loochoo.

Var. alata, Christ in Bull. Herb. Boiss. vi. (1898) 973-—Yunnan.

Anogramma Makinoi, Christ. Gymnogramme Makinoi
}
Maxim. ; Christ

in Bull. Acad. Geogr. Bot. xvi. (1900) 129.—Szechuen : Shensi :

Quelpart I.

microphylla, Diels. Gymnogramme microphylla^ Hook. ; Christ, /. c.

xiii. (1904) 110.—Kweichau.

AntbOPHYUM Grevillei, Balf. A. Cumingii, Fee ; Matsum. & Hayat. in

Journ. Coll. Sc. Tokyo, xxii. (1906) 626.—Formosa.

latifolium, Bliune ; C. Chr., Ind. Fil. (1905) (10.—Yunnan.

petiolatum, Bak. in Kew Bull. 190(1, 14.—Yunnan : Kweichau.

plantagineum, Kaulf. ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo,

xxii. (190G) (12(1. Hemionitis plantaginea, Caw—Formosa.

reticulatum, KaulL ; Christ in Bull. Herb. Boiss. vii. (1899) 3.

Hemionitis reticulata, Forst.—Yunnan : Formosa.

stenophyllum, Bak. in Kew Bull. 1898, 233.— Yunnan.

Archangopterts Henryi ; Christ et Gies. in Flora, lxxxii. (1899) 78.

Yunnan.

Arthropteris obliterata, J. Sm. JSephrvdium obliteration, 1\. Br.

Nephrolepu ramosa, Moore. Arthropteris ramom, Matsum, & Hayat.

in Journ. Coll. Sc. Tokyo, xxii. (190(1) 587.— Formosa.

Aspidium API1FOLIUM, Schkuhr. Sagenia aph'folia, J. Sm. ; Christ in Bull.

Acad. Geogr. Bot. xvi. (190(5) 120.—Szechuen.

Barreri, C. Chr. Polypodium Barberi, Hook.; Matsum. & Hayat. in

Journ, Coll. Sc. Tokyo, xxii. (190(1) (128.—Formosa.

cicutarium, Sw. ; Diels in Engl, Jalirb. xxix. (1900) 192. Polypodium

cicutarium, Linn.—Kwangtung : Szechuen : Formosa.

Var. tenuifrons, Christ in Bull. Acad. Geogr. Bot. xi. (1902)

257.—Kweichau.

COADTNATUM, Wall. ; Christ, I. c. xix. (J 910) 13.—Kwangtung :

Kweichau : Yunnan : Szechuen.

DECi'RRENS, Presl ; C. Chr., Ind. Fib (1905) 71.—Hongkong- : Kwei-

chau : Formosa : Loochoo.

deyexum, Kunze. A. memhranaceum, Hook. ; Hook. & Bak., Syn. Fil

cd. ii, 259.—China, South: Formosa: Loochoo.
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Aspidium Griffithii, Diels ; Matsum. & Hayat., Journ. Coll. Sc. Tokyo,

xxii. (1906) 579. Dictocline Griffithii, Moore. Ilemionitis Griffithii,

Hook. fil. & Thorns.—Kwangtung : Kweiclian : Yunnan: Fokien :

Formosa.
lamprocaulon, Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 117.

Szeclmen.

laserpitiifolium, Mett. = Polystichum Standishii, C. Chr.

latifolium, J. Sni. Polypodium latifolium, Forst. Nephrodium lati-

folium, Bak. ; Matsum. & Hayat. in Journ, Coll. Sc. Tokyo, xxii.

(1906) 575.—Formosa.

Lkuzeanum, Kunze, Polypodium Leuzeanum, Gaud, Nephrodium

Leuzeanum, Hook. ; Hook, & Bak., Syn. Fil. ed. ii. 295.—Hong-
kong : China, South.

lobulatum, Christ = Dryopteris taiwanensis, C. Chr.

longicrure, Christ in Bull. Acad. Geogr. Bot. (1909) Mem. 169.

—

Kweicbau.

marginalis, Wall. = Dryopteris Filix mas, Schott.

MELANOCAULON, Blume. Sagenia melanocaulon, Moore ; Christ in Bulk
Acad. Geogr. Bot. xi. (1902) 257.—Kweicbau.

MEM 1MANIFOLIUM, Kunze, N(

membranifolia, Christ, /. <\—

pachyphyllum, Kunze ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo,

phrodium membranifoi

Kweicbau : Yunnan.

Sagenia

(1906) Formosa.

172.pinfaense, Christ in Bull. Acad. Geogr. Bot. (1909) Mem.
Kweicbau.

polymorphic, Wall. Nephrodium polymorphum, Bak. ; Matsum. &
Hayat, in Journ. Coll. Sc. Tokyo, xxii. (1906) 576.—Kweicbau :

Formosa.

pycnopteroides, Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 116.

—

Szechuen.

reductum, Bak. = Polystichum Haneockii, Diels.

singaporianum, Wall. ; C. Chr., Ind. Fil. (1905) 92.—China, Centr.

SUJiPKDATUM, Diels. Nephrodium subpedatum, Harring. ; Matsum. &
Hayat. in Journ. Coll. Sc. Tokyo, xxii. (1906) 577.—Formosa.

SUBTRIPHYLLUM, Hook. Polypodtum subtriphijllum, Hook. & Am.
Nephrodium subtriphyllum, Bak. ; Hook. & Bak., Syn. Fil. ed. ii.

296.—Hongkong: China, South : Formosa: Loochoo.

transitorium, Christ = Dryopteris tokioensis, C. Chr.

VARlOLOSUMj Wall. Nephrodium variolosum, Bak. ; Matsum. & Hayat.

in Journ. Coll, Sc. Tokyo, xxii. (1906) 57b.—Kweicbau : Formosa,

xanthomelas, Christ in Bull. Acad. Geogr. Bot, xvi. (1906) 117.

Szechuen.

yunnanense, Christ = Dryopteris stenolepis, C. Chr
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Asplenium achilleifolium, C. Chr., Tnd. Fil. (1905) 99. Adiantum acheillei-

foliam. Lam. Asplenium rutwfolium
9
Kunze ? A. prolongatum, Hook.

Hongkong: Kwangtung: Szechuen: Hupeh : Yunnan: Fokien.

adiantoides, C. Clir. Trichomanes adiantoides, Linn* Asplenium

falcatum, Lam. ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo, xxii.

(190G) 602.—Formosa.

Adiantum nigrum, Linn. A. ameifolium9
Yi\\; Christ in Bull. Acad.

Geogr. Bot. xix. (1910) 13.—Kweichau : China, North.

Var. yegetius, Christ in Bull. Acad. Geogr. Bot. xi. (1902) 240.

Kvveichau.

adnatum, Copel. in Philippe Journ, Sc. iii. 5 (1908) 280.—Kwangtung.

ANOGRAMMOiDES, Christ in Bull. Acad. Geogr. Bot. xix. (1910) 4.

—

Quel part I.

antrophyoides, Christ, /. c. (1909) Mem. 170.—Kweichau.

Beddomei, Mett. =A. crinicaule, I lance.

Belangeri, Kunze. A. Sampsoni, Hance; Hook. & Bak., Syn. Fil. ed. ii.

223.—Kwangtung.

Billktii, Christ in Bull. Sc. France et Belg. xxiii. (1898) 2(>7.

Kweichau : Yunnan,

bireme, C. //. Wright — Diplazium Pullingeri, ./. Sm.

Bodinieri, Christ in Bull. Acad. Geogr. Bot. xi. (1902) 24. ? A. cwno-

bialey
Hance.— Kwangtung: Kweichau.

CARDIOPHYLLVM, Bak. in Ann. Bot. v. (1891) 311. Microcarpium

cardiop/it/llum, Hance.—Hainan : Formosa.

castaneo-viride, Bak. /. c. 304.—Shantung.

Cavalerianum, Christ in Bull. Acad. Geogr. Bot. (1909) Mem. 173.

Kweichau.

Centrochinexse, Christ, /. c. xiii. (1904) 111.— Kweichau.

cheilosorol, Kunze; C. Chr., Ind. Fil. (1905) 105. A. heteroearpon
7

Wall. Kwano-tung : Formosa.

chlorophyllum, Bale. = Diplazium Pullingeri, J. Sm.

CCENOBIALE, Hance in Journ. Bot. xii. (1874) 142. A. fuscipes, Bak.

Darallia pidcherrima, Bak.— Kwangtung.

comptum, Hance = A. dimidiatum, Sw.

crinicaule, Hance ; Hook. & Bak., Syn. Fil. ed. ii. 208. A. Beddomei,

Mett. Honjjkono; : Kwanjjtung : Yunnan : Szechuen.

cuneatiforme, Christ in Bull. Herb. Boiss. ser, 2, iv. (1904) 613.

451.—Honjdconji* ;

Formosa.

cuneatum, Lam. ; Benth., Fl. Hongk. (18G1)

Kweichau : Fokien : Formosa,

cuneifolium, Viv. = A. Adiantum nigrum, Linn.

davallioides, Hook. ; Copel. in Philipp. Journ. Sc. iii. 5. (1908) 279.

Fokien : Formosa : Korea.
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AsPLENIUM DIMIDIATUM, Sw. ; Ch H (1899) 9

A Kwangtung : Kweichau : Yunnan.

Wall ; Christ, I c. vi. (1898) Yunnan.

exiguum, Bedd. ; Christ in Bull. Soc. Bot, Ital. (1900) 262.—Kweicha

Yunnan: Shensi.

Finlaysonianum, Wall. ; Christ in Bull. Herb. Boiss. vi. (1898) 960.

Kweichau.

Geogr. Bot. xix. (1910) 13

(1885)

Yunnan.

fontanum, Bernh. ; Christ in

Polypodium fontanum^ Linn

formosanum, Bak. A. Hancoc

Formosa.

fugax, Christ in Bull. Soc, Bot. France, lii. Mem. i. (1905) 53.

Kweichau : Yunnan : Szechuen.

furcatum, Ihunh. = A. praemorsum, Sav.

germanicum, Weis. ; Forbes in Journ. Bot. xxi. (1883) 209.—Hongkong.

grandifrons, Christ in Bull. Herb. Boiss. vi. (1898) 959.

Yunnan.

Grbvillbi, Wall. ; Christ, I. c.—Yunnan.

Hanceij Bah = A. crinicaule, Ilance.

Hancockii, Maxim, in Mel. Biol. xi. (1883) 868.—Formosa,

heterocarpum, Wall. = A. cheilosorum, Kunze.

holophyllum, Bak. in Ann. Bot, v. (1891) 301,—Formosa.

holosorum, Christ in Bull. Herb. Boiss. vii. (1899) 10.—Kwangtung :

Yunnan.

incisum, Thunb, ; Diels in Engl. Jahrb. xxix. (1900) 198.—Kwangtung :

Kweichau : Yunnan : Szechuen : Shensi : Shantung : Manchuria ;

Korea.

interjectum, Christ in Bull. Acad. Geogr. Bot. xvii. (1907) 241.

Kweichau.

Var. elatum, Christ, L c. 149.—Kweichau.

laciniatum, D. Don ; Christ in Bull. Herb. Boiss. vii. (1899) ] O.-

Yunnan : Formosa.

laserpitiifolium, Lam.; Matsum. & Huyat. in Journ. Coll. Sc. Tokyo,

xxii. (1906) 604.—Hongkong : Kwangtung : Formosa.

Var. morrisonense, Hayat. in Bot. Mag. Tokyo, xxiii. (1909) 29

—Formosa.

latecuneatoi, Christ in Bull. Acad. Geogr. Bot. (1909) Mem. 171

Kweichau.

leptophyllum, Bak. in Kew Bull. 1906, 10.—Yunnan.

Var. minus, Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 126

Szechuen.

lofauense, Christ, /. c. xix, (1910) 142.—Kweichau.

longifolium, I). Don = Diplazium lobulosum, Presl.

LINN. JOURN.—BOTANY, VOL. XXXIX. 2c
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Asplenium loriceum, Christ. A. Formosa, Christ in Bull. Herb. Boiss. iv.

(1904) 613.—Formosa.

loxogrammoides, Christ in Bull. Acad. Geogr. Bot. (1909) Mem. 171.

Kweicliau.

maorophtllum, Sw. j Benth., FL Hongk. (1861) 451.—Hongkong :

. Kwangtung : Formosa.

microtum, Maxon in U.S. Dept. Agric, Contrib. Nat. Herb. xii. 411

(1909).—Kweicliau : Szechuen : Hupeh : Kiangsu : Shensi.

mongolicum, Franch. = Athyrium mongolicum, Diels.

West
(1900) 198.—Ch

Neesii, Christ in Nuov. Giorn. Bot. Ital. n. s. iv. (1897) 90.

Shensi.

nephrodioides, Bak. = Athyrium nephrodioides, Christ.

Nidus, Linn. ; Benth., Fl. Hongk. (1861) 450,—Hongkong : Kwang-
tung : Formosa : Loochoo.

normale, D. Don ; Diels in Engl. Jahrb. xxix. (1900) 198.—Hongkong :

Kwangtung : Kweichau : Yunnan : Szechuen ; Fokien : Korea.

obscurum, Blume ; Copel. in Philipp. Journ. Sc. iii. 5 (1908) 279.

Asplenium serrwforme, Mett.—Kwangtung,

Oldhami, Hanco in Ann. Sc. Nat. Hist. ser. 5, Bot. v. (1866) 256.

Kwangtung : Formosa.

parallelosorum, Bak. in Kew Bull. 1906, 9.—Yunnan.

pekinense, Hance ; Christ in Bull. Herb. Boiss. vi. (1898) 960.

A. Sarellii, var. pekhiense, C. Chr.

Var. alpinum, Christ in Bull. Acad. Geogr. Bot. (1906) 129.—
Szechuen.

Var. f<eniculaceum, Christ in Nuov. Giorn. Bot. Ital. xvii. (1910)

225.—Hupeh.
Var. NANUM, Christ, I. c.—Hupeh.

pinfaense, Christ in Bull. Acad. Geogr. Bot. (1909) Mem. 172.

Kweichau.

planicaule, Wall. ; Christ in Bull. Herb. Boiss. vi, (1898) 960.

A. laciniatum, var. planicaule, C. Chr.—Yunnan.

polytrichcm, Christ in Bull. Acad. Geogr. Bot. (1909) Mem. 172.

Kweichau.

PRjEMOBSUM, Sw. ; Christ, I.e. xvi. (1906) 129. A.furcatum, Thunb.

Yunnan : Szechuen : Formosa.

prolongatum, Hook. = A. achilleifoliuin, C. Chr.

raha^ense, Yabo ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo, xxii

(1906) 605.—Formosa.
resectum, Sm. = A. unilaterale, Lam.

ratefolium, Kunze = A. achilleifolium, C. Chr.
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Asplenium Ruta muraria, Linn. ; Kom. in Act. Hort. Petrop. xx. (1901) 138
Manclluna.

Mat
(1905)

Christ in Bull. Soc. Bot. France, Hi.

Szeclmen.

Var. subtenuifolia, Christ, I, c.—Szechuen.

Sampsoni, Hanc

Sarellii, Hool

A. Bellangeri, Kunze.

i Blakiston, Yangtsze, (1862) 363, 364.—China,
Centr. : Manchuria : Korea : Loochoo.

Var. latius, Christ in Nuov. Giorn. Bot. Ital. n. s. iv. (1907) 89.

Shensi.

septextrionale, Hoffm. ; Christ in Bull. Soc. Bot. Ital. 1900, 261.

SI lensi.

Simonsianum, Hook. A. Simonsii, Hook. ; Christ in Bull. Acad. Geogr.

(1910) Quelpa

sinense, Bak. in Kew Bull. 1906, 9.—Yunnan.

k

Geogr. xiv. (1904) K
Coll

(1906) Formosa.

tenuifolium, D. Don ; Christ in

Yunnan : Kweichan.
(1898)

Textori, Mig. = Diplazium Mettenianum, C. Chr.

Trichomaxes, Linn. ; Diels in Engl. Jahrb. xxix. (1900) 198.—China,
Centr. : Formosa.

Var. centrochinense, Christ in Bull. Acad. Geogr. Bot. xiv.

(1904) 113.—Kweichan.
Var. microphyllum, Christ in Bull. Herb. Boiss. ser. 2,

1903).—Hupeh.
111.

unilaterale, Lam. A. resectum, Sm. ; Christ in Bull. Acad. Geogr.
Bot. xi. (1902) 238.—Hongkong : Kweichan : Kwangtung : Ynnnan r

Szechuen : Hupeh : Fokien : Formosa : Korea*

Yunnan : Szechuen : Hupeh : Shensi.

(1889) 176.—

K

ichweicnau :

Wightianum, Wall.
;

Yunnan : Formosa.

Herb (1898) 960.

(1906)

Matsum. & Hayat. in Journ. Coll

Formosa.

Kiangsi : Korea.
(1875) Kweichau •

4 ~

a

Yunnan : Shensi.

(1900) Kweichau

Whightii, Eat. ; Copel. in Philipp. Journ. Sc. iii. v. (1908) 280.

Kwangtung: Fokien: Formosa: Korea.

wrightioides, Christ in Bull. Acad. Geogr. Bot. xi (1902) 238.
Kweichau.

2c2
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I

Asplenium yunkanensk, Franch, in Bull. Soc. Bot France, xxxii. (1885) 28*

Yunnan : Szechuen.

Athyrium acrostichoides, Diels in Engl. (1900) 196.

*

Asplenium acrostichoides, Sw. A. tkelypteroides, Michx,—China,

North and West : Manchuria : Korea.

Var. Henryi, Christ in Bull. Herb. Boiss. vi. (1898) 961,

Yunnan.

ALATUM, Christ, I. c. 963.—Kweichau : Yunnan.

anisopterum, Christ, I. c. 962.—Yunnan : Hupeh.

Christ, /. c. vii. (1899) Yu
(1897)

Shensi.

CI Bull. Acad. Geogr. Bot. xvii. (1907) 135.

Yunnan.

Cavalerianum, Christ in Bull. Acad. Geogr. Bot. (1909) Mem
Kweichau

. (1902)

(1900)

K
A

crenatum, Sommerf.—SI

& Hayat. in Journ. Coll. Sc

(1906) 607.—Loochoo.
Soc. Bot. France, Hi. Mem. i. (1905) 47.

Yunnan : Szechuen : Hupeh.

DOLOSUM, Christ, /. c. xvii. (1907) 136.

DREPANOPTERUM, A. Br. Polypodiwn

phyllum, Moore ; Christ in Bull. So

48.—Yunnan.

Yunnan.

(1910) Q

Kunz P

(1909) 46

Yunnan.

Var. decompositum, Christ, /. c. 47.—Yunnan.

Var. funebiie, Christ, I. c. 46.—Yunnan.

M (190 China, North

Manchuri
(1905)

(1907) 133
Szechuen.

Fauriei, Mak. ; Christ in Bull. Acad. (

Neplirodium Fauriei, Christ.—Yunnan.

Filix femina, Roth ; Diels in Engl. Jahrb. xxix. (1900) 196

/ China, North : Manchuria : Korea.

Milde : Christ in Nuov. Giorn. Bot. Ital. (1907)
\ »

Shensi.
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.Athyrium Filix femina. it I

Var. beltoidea, Christ in Bull. Soc. Bot. France, Hi. Mem. i.

(1905) 46.—Yunnan.

Var. Duclouxii, Christ, L c.—Yunnan.

Var. Esquirolii, Christ in Bull. Acad. Geogr. Bot. (1910) 13.

Kweichau.

Var. filipes, Christ in Bull. Soc. Bot. France, Hi. Mem. i. (1905)

46.—Kweichau : Hupeh.

Var. fissidens, Christ, L c. 45.—Kweichau : Szechuen : Quel-

parfc I.

Var. multidentatum, Milde j Christ in Nuov. Giorn. Bot. Ital.

n. s. iv. (1907) 90.—Shensi.

Var. paleosum, Milde ; Christ in Lecomte, Not. Syst. i. (1908) 48.

Yunnan.

fimbriatum, Moore ; C. Chr., Ind. Fil. (1905) 142. Aspidium fimbriating

Wall.—Yunnan.

Christ in Lecomte, Not. Syst. i. (1909) Yunnan.

(1908) Q
(1897) Shensi.

-^. -V A -

Korea.

(1900) 196.Goringianum, Moore ; Diels in Engl. Jahrb.

Aspidium Goringianum, Kunze.—China, West

:

Henryi, Diels. Asplenium Ilenryi, Bak. in Journ. Bot. 1889, 176.

Yunnan : Szechuen : Hupeh.

niBRiCATUM, Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 123.

—

Szechuen.

lastreoides, Diels. Asplenium lastreoides, Bak. in Journ. Bot. 1888,

227. li

LONGIPES, Christ in Bull. Soc. Bot. France, Hi. Mem. i. (1905) 48.

Yunnan.

MacDonellii, Bedd. ; Christ, /. c. 50.—Szechuen.

macrocarpum, Bedd. ; C. Chr. Ind. Fil. (1905) 143. Aspidium macro-

carpum, Blunie.—Kweichau : Korea.

Matthew

Asplenium mongolicum, Franch.—China, North.

—Kwangtung.

v. (1899) 224.

jviuticum, Christ in Bull. Acad. Geogr. Bot. xvii. (1907) 147.

Kweichau.

nepiirodioides, Christ. Asplenium nephrodioides, Bak. in Journ. Bot.

1887, 170.—Hupeh: Yunnan.

nigripes, Moore ; Diels in Engl. Jahrb. xxix. (1900) 196. Aspidium

nigripeSy Blume.—China, South and West : Kiangsi : Shensi : Formosa:

Korea.

Var. CLARKEI, C. Chr. A. Clarkei, Christ in Bull. Acad. Geogr*

Bot. (1909) Mem. 174.—Kweichau.
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Athyrium NIGRIPES.

Var, elongatum, Christ in Bull. Herb. Boiss. vii. (1899) 13,

—

Yunnan.

niponicum, Hance ; Diels in Engl. Jabrb. xxix. (1900) 19G..

Asplenium niponicum, Mett.—China, Centr. & North : Manchuria r

Ivor v> tl •

Var. elatius, Christ in Bull. Soc. Bot. France, III- Mem. i. (1905)

48.—Hupeh : Yunnan.

nudicaule, Copel. in Philipp. Journ. Sc. iii. v. (1908) 278.

Kwangtung.

oshimense, Christ in Bull. Herb. Boiss. ser. 2, i. (1901) 1017.

Loochoo.

oxyphyllum, Moore = A. drepanopterum, A. Br.

paciiysorum, Christ in Lecomte, Not. Syst. i. (1909) 48.—Kiangsu.

petiolosum, Christ in Bull. Acad. Geogr. Bot. xvii. (1907) 134.

—

Yunnan.

pseudosetigerum, Christ, I. c. 14G.—Kweichau.

pterorachis, Christ in Bull. Herb. Boiss. iv. (189G) 6G8.—Korea.

pycnosorum, Christ, I. c. ser. 2, ii. (1902)i827.—Korea.

RIGESCENS, Mak. ; Christ in Bull. Acad. Geogr. Bot. xix. (1910) 5.

—

Korea.

roseum, Christ in Bull. Herb. Boiss. vi. (1898) 9G1.—Yunnan.

Silvestrii, Christ in Nuov. Gioru. Bot. Ital. n.s. xvii. (1 910) 22G.—Hupeh.

spinulosum, Milde ; Diels in Engl. Jahrb. xxix. (1900) 197, Cystopteris

spinulosa, Maxim. — Yunnan : Szechuen : Shensi : Manchuria :•

Korea.

BUBSiMiLE, Christ in Bull. Soc. Bot. Ital. 1898, 29.—Hupeh: Shensi.

tenuifrons, Wall. = A. nigripes, BL
thelypteroides, Desv. = A. acrostichoides, Diels.

ijmbrosum, Presl ; Christ in Bull. Acad. Geogr. Bot. xvii.

Kweichau,

Veitchit, Christ, /. c\ xvi. (190G) 123.—Szechuen.

violascens, Diels in Engl. Jahrb. xxix. (1900) 196.—China, South.

yiridifrons, Mak. ; Christ in Bull. Acad, Geogr. Bot. xix. (1910) 4.

Korea.

viyiparum, Christ, /. c. 13.—Kweichau.

Wardii, Mak. ; Christ, I c. xi. (1902) 24G. Asplenium Wardil, Hook.

Szechuen : Korea.

Var. elongatum, Christ in Bull. Soc. Bot. France, Hi. Mem. i

(1905) 49.—Kweichau.
Wilsoni, Christ in Bull. Herb. Boiss. ser. 2, iii. (1903) 512.—Hupeh.
yunnanexse, Christ in Bull. Acad. Geogr. Bot. xix. (1910) 13.

Yunnan : Kweichau.

(1907)
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Azolla pinnata, R. Br. ; Bak. iniJourn. Bot. xxvi. (1888) 231.—Hupeh :

Formosa.

Var. africana, Bah ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo*

xxii. (1906) 560.—Formosa,

Blechnum eburneum, Christ in Bull. Acad. Geogr. Bot. xi. (1902) 233.

Kweichau : Szechuen : Hupeh.

Faberi, C. Chr. Lomaria defiexa, Bak. in Journ. Bot. xxvi. (1888)

226.—Szechuen.

Hancockii, Hance in Journ. Bot. xxi. (1883) 267. Lomaria Hancockiir

Bak.—Formosa.

orientale, Linn. ; Benth., Fl. Hongk. (1861) 444.—China, South :

Formosa : Loochoo.

Spicant, Linn. ; Diels in Engl. Jahrb. xxix. (1900) 198.—Szechuen :

Hupeh.

Var. niponicum, Kunze ; Diels, I. c.—China, South.

Botrychium japonicum, Underw\ ; Christ in Bull. Acad. Geogr. Bot. xix.

(1910) 5. B. daueifolium, var. japonicum, Prantl.—Hupeh : Formosa :

Korea.

lanuginosum, Wall. ; Christ in Bull. Herb. Boiss. vi. (1898) 973.

Yunnan.

Lunaria, Sw. ; Kom. in Act. Hort. Petrop. xx. (1901) 151. Osmunda

Lunar ia<> Linn.—Yunnan : Szechuen : Manchuria.

Matricaria, Spreng. ; Christ in Bull. Soc. Bot. France, Hi. Mem. L

(1905) G8. Osmunda Matricaria!, Schrank. Botrychium rutcefolium y

R. Br.—Yunnan : Szechuen.

obliquum, Mtthl. ; Christ in Bull. Soc. Bot. France, Hi. Mem. i. (1905)

67.—Szechuen.

TERNATUM, Diels in Engl. Jahrb. xxix. (1900) 209. Osmunda ternata
y

Thunb.—Kweichau : Yunnan : Szechuen : Hupeh : Manchuria :

Formosa.

virginianum, Sw. ; Diels, L c. Osmunda virginiana, Linn.—Yunnan :

Szechuen : Hupeh : Manchuria : Korea.

Brainea insignis, J. Sm. ; Benth., FL Hongk. (1861) 460. Boweringia

insignis, Hook.—Hongkong : Kwangtung : Yunnan : Formosa.

Camptosorus sibiricus, Rupr. Scolopendrium sibiricum. Hook. ; Diels in

Engl. Jahrb. xxix. (1900) 197.—Kweichau : Shensi : Shantung :

Korea.

Ceratopteris thalictroides, Brongn. ; Benth,, Fl. Hongk. (1861) 443.

Hongkong : Fokien : Formosa.
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Cheilanthes albofusca, Bak. in Kew Bull. 1895, 54.—Yunnan, Szechuen.

argentea, Kunze ; Hook. & Bak., Syn. Fil. ed.ii. 142. Pteris argentea,

Gmel.—China, West and North : Manchuria : Korea.

Var. obscura, Christ in Bull. Soc. Bot. Ital. vii. (1898) 27.

Szechuen : Hupeh : Shensi.

Bockii, Diels in Engl. Jahrb. xxix. (1900) 199.—Szechuen.

bullosa, Kunze ; C. Chr., Ind. Fil. (1905) 172.—China.
. <lesia, Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 133.—Szechuen.

Dalhousle, Hook. ; Christ, /. c. C. farinosa, var. Dalhousice, C. Chr.'

Szechuen.

Delavayi, Bak. in Ann. Bot. v. (1891) 211.—Yunnan.

dubia, Hope ; Christ in Lecomte, Not. Syst. i. (1909) 50.—Yunnan.
TARinosa, Kaulf. ; Christ in Bull. Herb. Boiss. vii. (1899) 8. Pteris

farinosa, Forsk.

Formosa.

Kwangtung : Yunnan Szeclmen Shensi :

Var. bullosa, Christ in Bull. Soc. Bot. Ital. vii. (1898) 27.—Shensi.
Var. obscura, Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 133 —

Szechuen.

Fordii, Bak. in Journ. Bot. xvii.

C. Chr.—Kwangling.

304. Adiantopsis Fordii,

formosana, Hayat. ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo, xxii.

(190t For^niosa.

fragilis, Hook. ; Christ in Bull. Acad.

Yunnan.
(1906)

grevillioides, Christ in Lecomte, Not. Syst. i. (1909) 51.—Yunnan.
Hancockii, Bak. in Kew Bull. 1895. 54.—Yunnan.

Henryi, Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 133.—Yunnan.
Kuhnii, Milde ; Hook. & Bak., Syn. Fil. od. ii. 476.—Manchuria.
Leveillei, Christ in Bull. Acad. Geogr. Bot. xvii. (1907) 149.—

Kweichau.

mysurensis, Wall. ; Hook. & Bak., Syn. Fil. ed. ii. 135.—China, South

and West : Shensi : Formosa.

Var. chusana, Christ in Bull. Acad. Geogr. Bot. xvii. (1907) 149.

Kweichau.

Var. Giraldii, Christ in Lecomte, Not. Syst. i. (1909) 51.

—

Yunnan.

rATULA, Bak. in Journ. Bot. xxvi. (1888) 225.—Kweichau : Yunnan:
Szechuen : Hupeh.

subrufa, Bak. in Kew Bull. 1906, 8.—Kweichau : Yunnan.
taliensis, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905) 58.

—

Yunnan.

TENUIFOLIA, Sw. ; Benth., Fl. Hongk. (1861) 449. Trichomanes tenui-

folivm, Burm.—China, South : Formosa.
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Cheilanthes trichophylla, Bak. in Ann. Bot. v. (1891) 211.—Szechuen

Yunnan.

undulata, Hope & Wright in Gard. Chron. ser. 3, xxxiv. (1903) 397.

Yunnan.

WlLSONl, Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 132.—Szechuen

Cheiropleuria bicuspis, Presl ; Matsum. & flayat. in Journ. Coll. Sc.

Tokyo, xxii. (1906) 641. Polypodium bicuspe, Blume.—Formosa :

Loochoo.

Var. integrifolia, Eat. ; Matsum. & Hayat. I, c.—Formosa.

Cheiropteris Ebertii, Christ in Bull. Herb. Boiss. vi. (1898) 878.

Kwangtung.
-

Cjbotium Barometz, J. Sm. Polypodium Barometz, Linn. Cibotium

glaucum, J. Sm. ; Benth., Fl. Hongk. (1861) 460.—Hongkong:

Kwangtung : Kweichau : Yunnan : Szechuen : Fokien : Formosa 1

Loochoo.

Cokeogramme fraxinea, Diels. Diplazium fraxineum, D. Don. Gymno-

gramme fraxinea, Bedd. ; Diels in Engl. Jahrb. xxix. (1900) 199.

Gymnogramme javaniea, Blume.—Kwangtung : Szechuen : Hupeh:

Shensi : Manchuria : Korea.

Var. robusta, Christ in Bull. Acad. Geogr. Bot. xi. (1902) 202.—

Kweichau : Szechuen : Formosa.

japonica, Diels. IlemionitU japonica, Thunb. Gymnogramme jajwnica,

Desv. ; Hook. & Bak., Syn. Fil. ed.ii. 390.—China, South : Formosa :

Korea.

r

Cryptogramma Brunoniana, Wall. ; Diels in Engl. Jahrb. xxix. (1900) 200.

: C crispa, var. Brunoniana, Bak.—China, West and North : Formosa.

crispa, R. Br. ; Bak. in Journ. Bot. xxvi. (1888) 226. Osmunda crispa
f

Linn,—Szechuen.

Var. sinensis, Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 135.

Szechuen.

Stelleri, Prantl ; Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905)

60. Pteris Stelleri
t
Gmel. Pellcea gracilis, Hook.—Yunnan.

Cyathea austrosinica, Christ in Bull. Acad. Geogr. Bot. xix. (1910) 141.

Kweichau.

Hancockii, Copel. in Philipp. Journ. Sc. iv. (1909) 37.—China, South

« Formosa.

SPINULOSA, Wall. ; Matsum. & Hayat, in Journ. Coll. Sc. Tokyo, xxii

(1906) 570.—Kwangtung : Formosa : Loochoo.
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Ctclophorus acrocarpus, C. Chr. Nipholobus acrocarpus, Christ et Gies*

in Bull. Acad. Geogr. Bot xi. (1902) 221.—Yunnan.
adnascens, Desv. Polypodhtm adnascens, Sw. ; Benth., FL Hongk*

(1861) 458.—Hongkong : Kwangtung : Yunnan : Formosa.

assimilis, C. Chr. Polypodium assimile, Bak. in Journ. Bot. xiii. (1875)
201.—Kwangtung : Kiangsi.

Beddomeanus, C. Chr. JSipholobus costatus, Gies. ; Diels in Engl.

Jahrb. xxix. (1900) 207.—China, South.

OALVAirs, C. Chr. Polypodium calvatum, Bak. in Journ. Bot. xvii.

(1879) 304.—Kwangtung : Kweichau : Szechuen.

Cavalerianic, Christ in Bull. Acad. Geogr. Bot. xiii. (1904) 107.

Kweichau.

Drakeanus, C. Chr. Polypodium Drakeanum, Franch. in Nouv. Arch.

Mus. Hist. Nat. Par. ser. 2, vii. (1883) 105.—Kweichau : Yunnan :

Szechuen : Hupeh : Kiangsi : Shensi.

Forma elongata, Christ ; Diels in Engl. Jahrb. xxix. (1000) 207.

China, Centr.

Gralla, C. Chr. Nipholobus Gratia, Gies. ; Christ in Bull. Acad. Geogr.

Bot. xi. (1902) 221.—Kweichau : Yunnan.

hastatus, C. Chr. Aerostichum hastatunt, Thunb. Cyclophorus tricuspis,

Sw. ; Christ, /. c. xix. (1910) 5.—Korea.

FLOCCULOSUS, C. Chr. Polypodium floceulosum, D. Don; Christ, /. c. vi.

(1898) 872.—Yunnan.
in.eqialis, C. CJhr. JYipholobus incequalis, Christ in Bull. Soc. Bot.

France, lii. Mom. i. (1905) 25.—Yunnan : Szechuen : Hupeh.

LINEARifolius, C. Chr. Niplwlobus linearifolius, Hook. ; Matsum. &
Hayat. in Journ. Coll. Sc. Tokyo, xxii. (1906) 08.—China, South :

Formosa : Manchuria : Korea.

Lingua, Desv. Aerostiehum Lingua, Thunb. Polypodium Lingua, Sw.;

Benth., Fl. Hongk. (1801) 458.—China : Formosa : Manchuria :

Korea.

MALACOPHYLLUS, C. Ciir. Polypodium mollissimum, Christ in Bull. Herb.

Boiss. vii. (1899) 5.—Yunnan.

Martini, C. Chr. JSipholobus Martini, Christ in Bull. Soc. Bot. France,

Mem. i. (1905) 23.—Kweichau : Yunnan.
nudus, C. Chr., Ind. Fil. (J 905) 200. JSipholobus nudus, Gies.—China,

South.

peiunensis, C. Chr. Polypodium Davidii, Bak. in Ann. Bot. v. (1891)
471.—Kweichau : Yunnan : Shensi.

PETIOLOSUS, C. Chr. Polypodium petiolosum, Christ in Nuov. Giorn.

Bot. Ital. n. s. iv. (1897) 96.—China, Centr. and North : Korea.

polydactylus, C. Chr. Polypodium polydactylum, Hance in Journ. Boi.

xxi. (1883) 2G9.—Formosa.



ENUMERATION OF CHINESE FERNS. 355
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Sheareri, C. Chr. Polypodium Sheareri, Bak. in Journ. Bot. xiii.

(1875) 201.—Kiangsi : Szechuen : Hupeh : Shensi.

strictus, C. Ohr. Nipholobus strictus, Kimze ; Christ in Bull. Acad.

Geogr. Bot. xi. (1902) 221.—Kweichau : Yunnan : Szechuen.

major, Christ, I. c. xvi. (1906) 109.—Szechuen.

raceus, C. Chr. Polypodium subfurfuraceum, Hook. Nipho-

bfurfuraceus, Bedd. ; Christ, I. c. xi. (1902) 223.—Kweichau :

Yunnan.

Chr. Polypodium angustissimum, Bak. in Ann. Bot. v.

(1891) 472.—Kweichau : Yunnan : Szechuen : Chekiang : Hupeh :

Shensi.

Chr. Pohmodium tahcanense. Christ in Warb. Mon

i. (1901) CO.—Formosa,

tricuspis, Siv.= 0. hastatus, C. Chr.

vittarioides, Christ in Bull. Acad. Geogr. Bot. xviii. (1909) Mem.

175.—Kweichau.

ziphioides, C. Chr. Nipholobus ziphioides, Christ in Bull. Soc. Bot.

France, lii. Mem. i. (1905) 25.—Kweichau.

Cyrtomium falcatum, Presl = Polystichum falcatum, Dieh.

Hemionitis, Christ in Bull. Acad. Geogr. xix. (1910) 138.—Kweichau.

Cystopteris fragilis, Bernh. ; Diels in Engl. Jabrb. xxix. (1900) 188

Polypodium fragilis, Linn.—China, AVest : Manchuria.

japonica, Luerss. ; Matsum., Ind. PI. Japon. (1904) 301.—Loochoo. 1

SETOSA, Bedd. ; Christ in Bull. Acad. Geogr. Bot. xiii. (1904) 117

Davallia setosa, Bak.—Kweichau.

sudetica, A. Br. & Milile. C. moupinensis, Franch. ;
Diels in Engl

Jahrb. xxix. (1900) 188.—Yunnan : Szechuen : Manchuria.

Davallia athamantica, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905)

65.—Yunnan.
- bullata, Wall.; Palibin in Act. Hort. Petrop. xix. (1901) 41.—China,

North : Korea : Formosa.

Clarkii, Bak. in Journ. Bot, xxvi. (1888) 225. Davallia Delavayi,
m

Bedd.—Yunnan: Szechuen: Formosa,

denticulata, Mett. Adiantum denticulatum, Burm. Davallia elegans,

Sw. ; Matsum. & Hayat, in Journ. Coll. Sc. Tokyo, xxii. (190G) 590.—

Formosa.

dissecta, J. Sm. j Matsum. & Hayat. /. c. 589.—Formosa.
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Davallia divaricata, Blume; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo,

xxii. (1906) 581).—Hongkong : Kwangtung : Formosa,

elegans, Sw.= D. denticulata, Mett.

Griefithiana, Hook. ; Benth., Fl. Hongk. (1861) 462.—Hongkong :

Kwangtung : Yunnan : Fokien : Cliusan : Formosa.

Henryana, Bak. in Kew Bull. 1906, 8.—Yunnan.

hymenophylloides, Kubn ; Hayat. in Bot. Mag. Tokyo, xxiii. (1909)

26. Aspidium hymenophylloides, Blume.—Formosa.

immersa, Wall. ; Christ in Bull. Herb. Boiss. vi. (1898) 970.—Yunnan.
membranulosa, Wall. ; C. Chr., Ind. Fil. (1905) 212.—Yunnan.

Aspidiummultidentata, Diels in Engl. Jahrb. xxix. (1900) 195.

multidentatum, Wall.—Szechuen.

nei'hropioides, Bak. ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo,

xxii. (1906) 590.—Formosa.

perdurans, Christ in Bull. Herb. Boiss. vi. (1898) 970.—Szechuen :

Yunnan.

platylepis, Bak. in Kew Bull. 1898, 229.—Yunnan.
B Microlepia Hancei, Prantl.

pulclierrima, Bak. = Asplenium coenobiale, Hance.

pulchra, D. Don ; C. Chr., Ind. Fil. (1905) 213.—Yunnan.
Var. Delayayi, Bedd. ; Christ in Bull. Soc. Bot. France, lii. M&n. i

>) 65.—Yunnan.(1905) 65.-

rigiddla, Bak. in Kew Bull. 1906, 8.—Yunnan : Kweichau.
solida, Sw. ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo, xxii. (1906)

591. Trichomanes solida, Forst.—Formosa.

Var. sinensis, Christ in Bull. Herb.
Yunnan.

tenuifolia, <S'/c.= 0(Iontosoria chinensis, J. Sm.

(1899) 18,

\'UNNAnensis, Christ, Bull. Herb. Boiss. vi. (1898) 970.—Yunnan.

-

(1904) Formosa.

Formosa.

Dick

MOLUCCANA, Moore ; Matsum. & Hayat. in

(1906) 594. Dicksonia moluccana, Bluu

scabra, Moore ; Christ in Bull. Herb. Boiss. vi. (1898)
scabra, Wall.—Kweichau : Yunnan : Szechuen : Formosa : Korea.

scandens, Moore
; Matsum. & Hayat. I. c. 595. Dicksonia scandens,

Blume.—Formosa.

Smithii, Moore. Dicksonia Smitlui, Hook. ; Matsum. & Hayat. I. c. 569.
Formosa.

Dicalpe aspidioides, Blume ; Christ in Bull. Herb. Boiss. vi. (1898) 972.
Yunnan : Kweichau : Szechuen.
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Diplaziopsis javanica, 0. Chr. Asplenium javanicum, Blume. Allantodia

javanica, Trevis. A. Brunoniana, Wall. ; Bak. in Journ. Bot. xxvu

(1888) 227.—Kweichau : Yunnan : Szechuen : Formosa.

i

Diplazium bantamense, Blume ; Hook. & Bak,, Syn. FiL ed. ii. 231.

Hongkong : China, South : Formosa.

CALOGRAMMA, Christ in Lecomte, Not. Syst. i. (1909) 45.—Yunnan.

Cavalerii, Christ in Bull. Acad. Geogr. Bot. xiii. (1904) 114.

Kweichau.

CHINENSEj C. Chr. Asplenium cJiinense, Bak. ; Hook. & Bak., Syn. Fil.

ed. ii. 237.— Kwangtung: Kiangsu.

Doderleinii, Mak. in Bot. Mag. Tokyo, xiii. (1899) 14. Asplenium

Doderleinii, Luerss.—Formosa : Loochoo.

doodinervum, Yabe ; Matsum. & Hayat. in Journ. Coll. So. Tokyo, xxii.

(1906) 597.—Formosa.

EPlRACHis, Christ in Bull. Soc. Bot. France, Hi. Mom. i. (1905) 51.

—

Kweichau.

ESCULENTUM, Sw. Hemionitis esculentum, Iietz. Asplenium esculentumr

Presl ; Benth., Fl. Hongk. (1861) 452.—Hongkong : Kwangtung :

Yunnan : Formosa : Loochoo.

Fauriei, Christ in Bull. Herb. Boiss. ser. 2, i. (1901) 1015.—Loochoo.

flaccidum, Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 125.

Szechuen.

frondosum, J. Sm. ; Christ in Lecomte, Not. Syst. i. (1909) 14.

Asplenium latifolium, var.frondosum , Blandford.—Kweichau : Yunnan.

hirtipes, Christ in Bull. Herb. Boiss. vii. (1899) 11.—Yunnan.
; japonicum, Bedd. Asplenium japonicum, Thunb. A. Sehkuhrii, Hook.;

Hongk. (1861) 452.—China : Formosa : Korea.

V
Formosa : Korea.

Var. Oldhami, Bak. ; Hook. & Bak., Syn. Fil. ed. ii. 235.—Shensi :

Formosa.

lanceum, Presl. Asplenium lanceum, Thunb. ; Benth., Fl. Hongk. (1861)

451.—China, South : Hupeh : Formosa : Korea.

latifolium, Moore ; DielsinEngl. Jahrb. xxix. (1900) 197. Asplenium

latifolium, D. Don. A. dilatatum, Hook. ; Benth. FL Hongk. (1861)

452.—China, South : Hupeh : Formosa : Loochoo.

Var. cyclolobum, Christ in Bull. Herb. Boiss. iv. (1894) 614.

Formosa.

Var. eurobasis, Christ in Bull. Soc. Bot. France, lii. Mem* i. (1905)

51.—Kweichau. . *

Var. giganteum, Christ in Bull. Soc. Bot, France, lii. Mem# i. (1905)

51. Gymnogramme gigantea, Bak.—-Hupeh,
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Diplazium lobulosum, Presl. Asplenium lobulosum, Wall. Diplazium longi-

lau./oSum, Christ in Bull. Acad, Geogr. Bot. xvii. (1907) 148.—Kwcicl
Makinoi, Yabe

;
Matsum. & Hayat. in Journ. Coll. Sc. Tokyo, xxii.

(190G) GOO.—Formosa.
maximum, C. Clir. Asplenium maximum, D. Don ; Bak. in Journ. Bot.

xiii. (1875) 200.—Hongkong ; Kwangtung ; Kiangsi.

mecjafhyllum, Christ in Bull. Herb. Boiss. vi. (1898) 961.

meijapliyllum, Bak.—Kweichau : Yunnan,
Asplenium

Mettenianum, C. Chr., Ind. Fil. (1905) 236. Asplenium Mettenianum,
Miq. Diplazium Textori, Mak.—Kweichau.

xi. (1902) 245.Petersenii, Christ in Bull. Acad. Geojn\ Bot.

Asplenium Petersenii, Kze. A. lasiopteris, Mett.

Kweichau : Yunnan : Szechuen.

Kwangtung :

platyphyllum, Christ in Bull. Acad.

Kweichau.
Geogr. Bot. xvii. (1907) 148.

polypodioides, Blume
; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo,

xxii. (1906) (500.—Formosa.

Var. Henryi, Christ in Bull. Acad. Geogr. Bot. xvi. (190G) 127.

Yunnan : Szechuen.

Var. sinense, Christ, I. c—Yunnan : Szechuen.

Pullingeri, J. Sm. Asplenium Pvllingeri, Bak. in Gard. Chron. n. s. iv.

(L875) 484. A. cldorophjllum, Bak. A. bireme, C. H. Wright.
Kwangtung : Fokien : Formosa.

itui)K, Christ. Diplazium hemionitideum, Christ in Bull. Herb. Boiss. vii.

(1899) 12.—Yunnan.
silvatioum, Sw. Callipteris silcatica, Bory. Asplenium silvaticum,

Presl; B.Mitlu, Fl. Hongk. (1861) 452.—Hongkong : Kwangtung:
Fokien : Formosa.

sq ltajiigerum, Christ. Asplenium squamigerum, Mett.; Bak. in Journ.
Bot. xxv. (1887) 171.—Hupeh : Szechuen.

virescens, Kunze ; Christ, /. c. xi. (1902) 245.

(1906)

Wichuile, Diels. j Wiehurce. Mett
(

Szechiu

: Quelpart

Yunnan.

»- pr — » —— ^— — — ^

(1875) 200.—Kweichau : Yunnan : Szechuen : Kiangsi : Formosa :

Korea.

IYLANICUM, Moore. Asplenium zeylanieum, Hook. Athyrium zeylanicum,
Copel. in Philipp. Journ. Sc. iii. v. (1908) 279.—Hongkong : Kwang-
tung : Fokien.

4

•Dipteris chinensis, Christ in Bull. Acad. Geogr. Bot. xiii. (1904) 109
Kweichau.
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Dipteris conjugata, Reinw. Polypodium Ilorsfieldii, II. Br. Dipteris

Jlorsjieldii, Bedd. ; Christ in Bull. Herb. Boiss. vi. (1898) 880.

Yunnan : Formosa : Loochoo.

Doryopteris concolor, Kuhn, Pteris concolor, Langs, et Fisch. Pelkea

geraniafolia, F£e ; Hook. & Bak,, Syn. Fil. ed. ii. 146.—China :

Korea.

Duclouxii, Christ in Bull Acad. Geogr. Bot. xi. (1902) 231.

Yunnan.

Michelii, Christ, I. c. xix. (1910) 14,—Kweichau.

muralis, Christ, /. c. xiii. (1904) 111.—Kweichau.

squamosa, C. Chr. Pellcea squamosa, Hope & Wright in Journ. Linn

Soc, Bot. xxxv. (1903) 518.—Yunnan.

Veitchii, Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 134.

Szechuen.

Drymoglossum carnosum, J. Sm. ; Benth., Fl. Hongk. (1861) 444. Notlio-

chlwna carnosa, Wall.—China : Formosa.

microphyllum, C. Chr., Lid. Fil. (1905) 246. Lemmaphyllum micro-

phyllum, Presl. Drymoglossum suOcordatum, Fee.—China : Korea :

Formosa.

oiiOVATUM, Christ in Journ. de Bot. xix, (1905) 73.—Formosa.

Drynabia Baronii, Diels = D. reducta, Christ.

Delavayi, Christ in Bull. Soc. Bot, France, Hi. Mem. i. (1905) 22.

Szechuen.

Fortunei, J. Sm. ; Diels in Engl. Jahrb. xxix. (1900) 207. Polypodium

Fortunei, Kze.—China, South : Htipeh : Szechuen.

Linnsei = D, sparsisora, Moore.

mollis, Bedd. ; C. Chr., Ind. Fil. (1905) 248.—China, Centr.

Yar. yunnanensiSj Christ in Bull. Herb. Boiss. vii. (1899) 6.

Yunnan.

TROPINQUA, J. Sm. Polypodium propinquum, Wall. ; Bak. in Journ.

Bot. 1888, 230.—Kweichau : Yunnan : Szechuen.

Var. mesosora, Christ in Bull. Acad. Geogr. Bot. xvi. (1906)108,

—

Szechuen.

quercifolia, J. Sm. ; C. Chr., Ind. Fil. (1905) 249. Polypodium querci-

foliurn, Linn.—China, South.

reducta, Christ. Polypodium Baronii, Christ in Nuov. Giorn. Bot. Ital.

n. s. iv. (1897) 100.—Szechuen : Shensi.

SINICA, Diels in Engl. Jahrb. xxix. (1900) 208.—China, Centr.

sparsisora, Moore ; Christ in Bull. Acad. Geogr. Bot, xvii. (1907) 144.

Polypodium spar&i&orum, Desv. Drynaria Linncei, Bedd.—Kweichau.
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Dryopteris afkicana, C. Chr. Polypodium a/ricanum, Desv. Gymno-
t

gramme Totta, Scblecht. ; Hook. & Bak., Syn. Fil. ed. ii. 37 6.

—

China : Korea.

amaurophylla, C. Chr. Phegopteris amaurophylla, Christ in Bull. Herb.

Boiss. vii. (1899) 14.—Yunnan.

angustifrons, 0. Kuntze. Lastrea angustifrons, Moore. Aspidium

angustifronS) Miq. ; Matsum., Ind. PL Japon. (1904) 383.—Loochoo.

APICIDENS, C. Chr. Polypodium apicidens, Bak. iniKew Bull. 1895, 54.

Yunnan.

AURITA, C. Chr. Gymnogramme aurita
y
Hook. Aspidium auritumr

Christ ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo, xxii. (1906)

579.—Formosa.

austrosinensis, Christ in Bull. Acad. Geogr. Bot. xrii. (1907) 145.

Kweichau.

BARBIGERA, O. Kuntze. Lastrea barbigera, Moore. Aspidium barbigerum^.

Christ in Bull. Soc. Bot. France, lii. Mem, i. (1905) 43.—Yunnan.

basisora, Christ in Lecomte, Not. Syst. i. (1909) 44.—Yunnan.

Beddombi, O. Kuntze. Nephrodium Beddomei, Bak. in Journ. Bot. xxv.

(1887) 171.—Yunnan : Formosa.

Blandfordii, Christ in Lecomte, Not. Syst. i. (1909) 42. Aspidium

Blandfordii, Hope.—Kiangsu.

Bodinieri, C. Chr. Aspidium Bodinieri, Christ in Bull. Acad. Geogr.

Bot. xi. (1902) 248. Nephrodium cyclodioides, Bak.—Kweichau ;

Szechuen.
-

Boryana, C. Chr. Aspidium Boryanum, Willd. ; Christ, I. c. 256.

—

Kweichau.

BRACHYODUS, O. Kuntze ; Christ, Z. c. xvii.

Kun Neph
(1907) 145. Polypodium

im« Hook.—Kweichau.

brainioides, C. Chr. Polypodium brainioides, Bak. in Journ. Bot. xxvi.

(1888) 229.—Szechuen : Kwangtung
BRUNNEA, C. Chr.

Christ in Bull. Ac
D. Don.—Kweicl

Loochoo.

m, Wall. Aspidium distans,

ogr. Bot. xi. (1902) 253. Polypodium distans,

Yunnan : Szechuen : Hupeh ; Formosa ;

Var. coriacea, Christ, Z. c. (1909) Mem. 176.—Kweichau.

CALCARATA, O. Kuntze. Nephrodium calcaratum, Blume. Aspidium

ciliatum. Wall. ; Benth., Fl. Hongk. (1861) 455.—Hongkong :

Kweichau : Yunnan : Szechuen.

callopsis, C. Chr. Aspidium callopsis, Franch. et Savat. Nephrodium

callopsisy Palibin in Act. Hort. Petrop. xix. (1901) 40.—Yunnan :

Korea.
-

CANA, O. Kuntze ; Christ in Bull. Acad. Geogr. Bot. xvii. (1907) 144..

Lastrea cana, J. Sm.—Kweichau.
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Drvopteris Cavalerii, C. Clir. Aspidium Cavalerii, Christ in Bull. Acad.
Geogr. Bot. xiii. (1004) 116.—Kweichau.

Chrysocoma, C. Ohr. Aspidium Filix mas, var. Ckrt/socoma, (Christ in

Bull. Herb. Boiss. vi. (1898) 966.—Kweichau : Yunnan.
Clarkii, 0. Kuntze. Nephrodium Clarkii, Bak. in Journ. Bot. xxvi.

(1888) 228.—Szecliuon.
CNkmedaria, Christ in Bull. Acad.

Kweichau.

COCHLEATA, C. Chr. Nephrodiu in co<

Geogr. Bot. xix. (1910) 140.

•odium cochleatum, D. Don. N. Filix mas,

var. cochleatum, Bak. Aspidium cochleatum, Spreng. ; Christ in Bull.

«) Yunnan.

CREXATA, O, Kuntze. Polypodium crenatum, iForsk. Nephrod
ratnm, Bak. ; Hook. & Bak., Syn. FiL ed. ii. 280. Net
P CI

Miq
Hort. Petrop. xix. (11)01) 40.—Fokien : Korea.

decukkenti-alata, 0. Chr. Gymnogramme deeurrenti-alata, Hook.
Athyrium decurrenti-alata

f
Copel. iu Philipp. Journ. Sc. iii. v. (1908)

279.—Fokien.

decursivo-pinnata, 0. Kuntze. Nephrodium decursivo-pinnatum, Bak. ;.

Hook. & Bak. /. c. 259.—China : Formosa : Korea.

decipiens, O. Kuntze. Nephrodium decipiem, Hook. ; Hook. & Bak.

/. c* 260.—China, South : Loochoo.

Dickinsii, C. Chr. Aspidium Dickinsii, Franch. etSavat. Nephrodium
Dickinsii, Bak. in Journ. Bot. xxvi. (1888) 22^.— Kweichau: Yunnan :

Hupeh.
*

Dielsii, C. Chr. Polypodium stenopteron, Bak. L c* 229. Nephrodium
stenopterum, Diels.—Hupeh.

DIFFRACTA, C. Clir. Nephrodium di/ractum, Bak. in Kew Bull. 1898,

230.—Yunnan : Kweichau.

DISSECTA, O. Kuntze. Polypodium dissection, Forst. Aspidium dissectum,

Christ in Bull. Herb. Boiss. vii. (1899) 17.—Yunnan.
DIssiTibOLiA, C. Chr. Polypodium dissitifolium, Bak. in Kew Bull. 1905^

54.—Yunnan.

Duclouxii, Christ in Bull. Acad. Geogr. Bot. xvii. (1907) 139.—
Yunnan.

Eatoni, O. Kuntze. Nephrodium Eatoni, Bak. ; Hook. <fc Bak. I. e*

276.—Kwangtung : Formosa : Loochoo.

Var. formosaxa, Hairing, in Journ. Linn. Soc, Bot. xvi. (1878)
29.—Formosa.

Ereriiardtii, Christ, var. glabrata, Christ in Leconite, Not. ISyst. L
(1909) 38.—Yunnan.

LIXX. JOURN. ROTANY, VOL, XXXIX. 2d
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Dryopteris eneaphylla, (J. Chr. jYephrodium eneaphyllum, Bak. in Journ.

Bot xxv. (1887) 170.—Hupeh.

Polypodium erubescens, AVnll.

*-> )

s

erythrosora, 0. Kuiitze. Aspidium erythrosorum, Eat. iV^/i

erythrosorum, D
Snensi : Korea.

(1900) China, South :

Var. obtusa, Mak. ; Christ in Bulk Soc. Bot, France, Hi. Mem. i.

(1905 ) 40.—Szechuen : Quelpart I.

Esquirolii, Christ in Bull. Acad. Geogr. Bot. xvii. (1907) 144.

—

Kweichau,

Faberi, C. Chr. Nephrodiinn Faberi, Bak. in Ann, Bot, v. (1891) 316.

Chekiang.

Fargesii, 0. Chr. Aspidium Fargesii, Christ in Bull. Soc. Bot. Franco,

lii. Mem. i. (1905) 42.—Yunnan : Szechuen.

FlLIX mas, Schott. Polypodium Filix mas, Linn. Nephrodium Filix

mas, Diels in En<jl. Jahrh. xxix. (1900) 190.—China : Korea.

Var. Championi, C. Chr. ; Benth. (pro specie), Fl. Hongk. (1861)

456.— Hongkong.

Var. crenata, C. B. Clarke ; Christ in Bull. Soc. Bot. France, lii.

Mem. i. (1905) 38.—Yunnan.
Var. Giraldii, Christ in Nuov. Giorn. Bot. Ital. n. s. iv. (1897)

94.—Shensi.

Var. marginatum, Wall. ; Christ in Bull. Kerb. Boiss. vi. (1898)

9(57.—Yunnan.

Var. Nidus, C. B. Clarke ; Christ in Bull. Soc. Bot. France, lii.

Mom. i. (1905) 38.—Yunnan.
Var. NOiiMAUS, C. B. Clarke; Christ in Bull. Acad. Geogr. Bot.xix.

(1910) (J.—Yunnan : Korea.

Var. omeiense, Christ, /. c. xvi. (190(1) 117.— Szechuen.
flaccida, 0. Kuntze ; Christ in Bull. Herb. Boiss. vi. (1898) 968.

Aspidium flaccidum, Bliune.—Kweichau : Yunnan: Korea.

flexilis, C. Chr. Aspidium flexile, Christ in Bull. Acad. Geogr. Bot.

xi. (1902) 252.—Szechuen : Kweichau.

foumosana, C. Chr. Aspidium formosanum, Christ ; Matsum. & Hayat.

in Journ. Coll. Sc. Tokyo, xxii. (190(1) 579.—Formosa.

fragrans, Schott. Polypodium fragrans, Linn. Nephrodium frayratis,

Rich. ; Kom. in Act. Hort. Petrop. xx. (1901) 121.—Korea.

FRUCTUOSA, C. Chr. Aspidium fructuosum, Christ in Bull. Soc. Bot.

France, lii. Mom. i. (1905) 38.—Yunnan.

Giraldii, Christ in Bull. Acad. Geogr. Bot. xix. (1910) 15.

—

Kweichau.
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Dryopteris gongylodes, 0. Kuntze. Aspidium (goggilodus), Schkuhr-

A. iinitum, Mott.; Benth., Fl. Hongk, (18(51) 456.—Hongkong: Kwang-

tuno- : Formosa : Loochoo : Korea.

GRACILESCENS, 0. Kuntze. J:

South : Formosa : Korea.

Blume. Neplirodivm

(1900) 189.—China,

Var. chinensis, Christ in Lecointe, Not. Syst, i. (190!)) 40.

Yunnan.

Var. Duclouxii, Christ in Lecomte, Not. Syst. i. (1909) 40.

Yunnan.

Var. hirsl'TIPES, C. B. Clarke. Lastrea hirsutipes, Bedd. in Herb.

Matthew.—Hongkong.

grossa, C. Chr. Phegopteris grossa, Christ in Bull. Herb. Boiss. vii.

(1899) 13,—Yunnan.

gymnogr a mmoidks, C, Chr. Polypodium gymnogrammoides, Bak. in

Journ Bot. xxvi. (1888) 229. Neph rod'<uimgymnogrammoides , Diels.

Szechuen : Kweichau.

GYMNOPHYLLA, C. Chr. Nephrodium yymnophyllum, Bak, in Journ. Bot.

xxv. (1*87) 170.—Hupeh.

Hexdeusoni, C. Chr. Lastrea Hendersoni, Bedd. Aspidium spectabile n

Wall. ; Christ in Bull. Acad. Geogr. Bot, xiii. (1904) 117.—Kwei-

chau : Yunnan.

heterocarpa, 0. Kuntze. Aspidium hetervcarpum, Blume. Neplirodivm

lieteromrpum, Moore ; Hook. & Bak., Syn. Fil. ed. ii. 293.— Hong-

kong : Kwanotuno; : Fokien.

hirtipes, 0. Kuntze. Aspidium hirtipes, Blume. JSiephrodium hirtipes.

Hook.; Diels in Engl. Jahrb. xxix. (1900) 188,—Kweichau: Szechuen:

Hupeh : Quelpart I.

H1RTOSPARSA, Christ in Bull. Acad. Geogr. Bot. (1909) Mem. 176.

—

Kweichau.

incrassata, C. Chr. Phegopteris incrassata, Christ in Bull. Herb. Boiss.

vi. (1898) 963.—Yunnan.

jaculosa, 0. Chr. Aspidium jaculosum, Christ in Bull. Herb. Boiss.

ser. iv. (1904) 615.—Formosa.

juxtaposita, Christ in Bull. Acad. Geogr. Bot. xvii. (1907) 138.

—

Yunnan.

->KHASiANA, C. Chr. Polypodium elongation. Wall. Aspidium cuspidatum

Mett. ; Christ, /. c. xi. (1902) 250. Aspidium yunnanense, Christ.—
Yunnan : Kweichau.

LABORDII, C. Chr. Aspidium Lahordii
}
Christ in Bull. Soc. Bot. France,

lii. Mem. i. (1905) 40.—Kweichau.
2d2
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Dryopteris LACERA, 0. Kuntze. Polypodium lacerum, Thunb. Nephrodium

lacerum, Bak. in Journ. Bot xxvi. (1888) 228.—Hupeh : Shantung;

Korea.

Var. obtusa, Christ in Bull. Soc, Bot. France, Hi. Mem. i. (11)05)

39.-—Hupeh.

LiETA, C. Chr. Nephrodium latum, Kom. in Act. Hort. Petrop. xx.

(1901) 124.—Manchuria,

latipinna, 0. Kuntze = Y). parasitica, var. latipinna, 0. Kuntze.

laxa, G. Chr. Aspidium laxum, Franch. et Savat. Nephrodium laxum,

Diels in Engl. Jahrb. xxix. (1900) 189.—Shensi.

lepidorachis, 0- Chr. Polypodium rheosorum, Bak. in Ann. Bot. v.

(1891) 457.—Chekiang.

lepigera,0. Kuntze, Nephrodium lepigerum, Bak. ; Matsum. & Hayat.

in rlourn. Coll. Sc. Tokyo, xxii. (1906) 579.—Formosa.

leucostipks, C. Chr. Nephrodium leucostipes, Bak. in Journ. Bot, xxvi.

(1888 ) 105.—Formosa.

Leveillei, Christ in Bull. Acad. Geogr, Bot. (1909) Mem. 176.

—

Kweichau-

LlXN^SANA, C. Chr. Polypodium Drt/o]>teris, Linn. ; Hook. & Bak.,

Syn. Fil. ed. ii. 309.—China : Manchuria,

Var, longulum, Christ in Bull. Soc. France, Hi. Mem. i. (1905) 35.

—Szechuen.

LOFAUENSK, Christ in Bull. Acad. Geogr. Bot. xix. (1910) 143.

Kweichau.

longifuons, Christ, /. c. xvii. (1907) 146. Menitcium longifrons, Wall

—Kweichau.

LUKANENSIS, C. Chr. Aspidium lunanense, Christ in Bull. Herb. Boiss.

vi. (1898) 966.—Kweichau : Yunnan.

Macarthyi, C. Chr. Nephrodium Maearthyi, Bak. N. puherulum.

Bak. in Journ. Bot. xiii. (1875) 201.—Kiangsi.

MlQUELTAXA, C. Chr. Aspidium iMujuelianum^ Maxim. Nephrodium

j\lvptetianum, Yabe ; Kom. in Act. Hort. Petrop. xx. (1901) 123.

—

Manchuria : Korea.

mollissima, C. Chr. Aspidium moltissimum, Christ in Hull. Herb. Boiss.

vi. (1898) 968.—Yunnan.
MONTlCOLA, C. Chr. Nephrodium monticolum, Mak« : Christ in Bull.

Soc. Bot. France, Hi. Mem. i. (1905) 39. Aspidium Goldieanum y

Christ (non Hook.),—Yunnan : Korea.

MOULMEINENSIS, C. Chr. Nephrodium mouhneinense, Bedd. Aspidium

nwulmeinense, Christ in Bull. Acad Geogr. Bot. xi. (1902) 247.

Kweichau: Yunnan: Hupeh.

NIPPONICA, C. Chr. Aspidium nipponicxtm. Franch. et Savat. ; Christ

in Bull. Soc. Bot. France, lii. Mem. i. (1905) 35.—China, North and

West : Korea.



ENUMERATION OF CHINESE FKKNS. 365

Dryopteris ociithodes, C. Chr. Aspidium ochtkodes, Kunze. A. tylodes,

Kunze ; Christ in Bull. Herb. Boiss. vi. (1898) 967. Nephrodium

multijugum, Bak.—Kweichau : Yunnan : Korea.

Oldhami, C. Chr. Polypodium Oldham!, Bak. ; Hook. & Bak., Syn.

FiL ed. ii. 311.—Formosa.

OLIGOPHLEBIA, 0. Chr. Nephrodium oligophlebium, Bak. Aspidium

oligophlehium, Christ ; Matsum. & Hayat, in Journ. Coll. Sc. Tokyo,

00) Formosa : Korea.

omeiensis, C. Chr. Polypodium omeiense, Bak. in Journ. Bot. xxvii.

(1889) 229.—Szechuen.
opaca, C. Chr. Hemionitis opaca, ]). Don. Aihyrium opacum, Copel.in

Philipp. Journ. Sc. in. v. 279. Gymnogramme opaca, Spreng.

—

Kwangtung.

Ore Polypodium Oreojtteris, Ehrh. J)

1. Geogr. Bot. xviii. (1909) 150 Q
ornata, C. Chr., Ind. FiL 1905, 281. Polypodium ornatum, Wall.

Nephrodium tenericaule, Hook.—China, South.

oshimensis, C. Chr. Aspidium oshimense, Christ in Bull. Herb. Boiss.

ser. 2, i. (1901) 1018.—Loochoo.
otarioides, C, Chr. Aspidium otarioides, Christ in Bull. Acad. Geogr.

247.—Kweichau.Bot. xi. (1902) 247.-

OYAMEXsis, C. Chr. Polypodium oyamense, Bak. P. Krameri, Franch.

Szeehuen,

(1905)

pandiformis, C. Chr. Aspidium pandiforme, Christ in Bull. Acad.

Geogr. Bot. xi. (1902) 255.—Kweichau: Szechuen.

parasitica, 0. Kuntze. Polypodium parasiticum, Linn. Aspidium

molle, Sw. ; Benth., Fl. Hongk. (18(>1) 455.—China, South : Formosa :

Korea.

Var. latipinna, O. Kuntze. Nephrodium latipinna, Hook. ; Hook.

& Bak., Syn. FiL ed. ii. 292.—Hongkong : Kwangtung : Fokien.

parathelypteris, C. Chr. Aspidium parathelypteris, Christ in Bulk

Soc. Bot. France, Hi. Mem. i. (1905) 36.—Kweichau.

PATENS, O. Kuntze. Aspidium patens, Sw. ; Matsum. & Hayat. in

Journ. Coll. Sc. Tokyo, xxii. (1906) 581.—China : Formosa.

Var. PILOSUM, Christ in Bull. Herb. Boiss. ser. 2, iv. (1904) 615.

—

Formosa.

pellucida, C. Chr. Aspidium pellmidum^ Franch. Nephrodium pellu-

cidum, Diels in Engl. Jahrb. xxix. (1900) 191.—Yunnan.

PENAXGIAJSTA, C. Chr. Polypodium penangiana
}
Hook. Nephrodium

costatum, Bedd, ; Christ in Bull. Soc. Bot. France, Hi. Mem. i. (1905)

34. Polypodium lineatum, Colebr.—Kwangtung : Hupefa.
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Dryopteris pennigera, C. Chr. I
f}
olypodium pennigerum

9
lf orst. iispidiurn

pennigerum, Sw.; Christ in Bull. Herb. Boiss. vii. (1899) 17.—Yunnan.

PEREGRIXA, C. Chr. Nephrodium regulare, Bak. in Journ. Bot. xiii.

(1875) 200.—Kiangsi.

Phegopteris, 0, Chr. Pah/podium Phegopteris, Linn. Nephrodium

Phegopteris, Prantl ; Kom. in Act. Hort. Petrop. xx. (1901) 117.

Manchuria : Korea.

podophylla, 0. Kuntze. Nephrodium podophyllum, Hook. ; Hook. &

Bak., Syn. Fil. ed. ii. 260.—Hongkong : China, South.

POLYLEPis, C. (
1

hr. Aspidium polyle/us, Franch, et Savat. Nephrodium

polylepis, Bak. ; Diels in Engl. Jahrb. xxix. (1900) 190.—Yunnan :

Szechuen : Hupeh : Shensi.

porphyrophlebia, C. (Iir. Aspidium porphyropldeUum, Christ in Bull.

Acad. Geogr. Bot. xiii. (1904) 117.—Kweichau.

pteridiformis, Christ, /. r. xvii. (1907) 137.—Yunnan.

pteroides, O. Kuntze. Polypodium pteroides, Hetz. Nephrodium

pteroides, J. Sm. ; Hook. & Bak. /. r. 289.—China,

prolifera, C. Chr. Hemiouitis prollfera, Retz. Polypodlum prollferum,

Presl ; Hook, & Bak. /. e. 315.—China, South.

prolixa, 0. Kuntze. Aspidium prolLrunij Wall. Nephrodium prollxum,

Bak, in Journ. Bot. xiii. (1875) 201.—Hongkong : Kwangtung :

Kiangsi.

punctata, C. Chr. Polypodium punctatum, Tliunb. Nejthrodium

puudatum, Diels; Kom. L <\ 127.— Kwangtung: Fokien : Man-

churia : Korea.

Var. Henryt, Christ in Bull. Soc. Bot. France, Hi. Mem. i. (1905)

61.—Hupeh.

QlJELPARTENSis, Christ in Bull. Acad. Geogr. Bot. xix. (1910) 7.

—

Quelpart L
RAMPANS, C. Chr. Nephrodium rampans, Bak. in Journ. Bot. xxvii.

(1889) 177.—Hupeh : Yunnan.

REPENTULA, (\ B. Clarke, MSS. ; Christ in Lecomtc, Not. Syst. i. (1909)

39.—Hongkong : Yunnan : Kiangsu.

RHODOLEPis, C. Chr. Nephrodium rhodolepis, C. B. Clarke. Aspidium

intermedium, Blame; Christ in Bull. Acad. G< ;ogr. Bot. xiii. (1904)

117.—Kwangtung: Kweichau: Yunnan: Szechuen : Hupeh : Fokien :

Formosa.

ROBERTIANA, C. Chr. Polypodlum Robertianum, Hoffm. Nephrodium

Robertianum, Prantl ; lvom. /. c. 125.—Szechuen : Manchuria.

Rosthornti, C. Chr. Nephrodium Rosthornii, Diels in Engl. Jahrb.

xxix. (1900) 190.—China, South.

RUFOSTRAMINEA, C. Chr. Aspidium rufostramlneum, Christ in Bull. Soc.

Bot. France, lii. Mem. i. (1905) 36.—Kweichau.
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Dryopteris Sab.ei, C. Chr. Aspidium Sabm
Ind. PL Japon. (1904) 385.—Loochoo.

Matsum

Scallanii, C. Chr. Aspidium Scallanii, Christ in Bull. Soc. Bot. ItaL

(1901) Szeelmen.

setigera, 0. Kuntze. Cheilanthes setigera, Blume. Nephrodium seti-

gerum, Bak. ; Hook. & Bak., Syn. FL ed. ii. 284. Aspidium idiginosumr

Kunze. Pol;/podium tenerieaule, Wall.—China : Formosa : Korea.

Var. calvatum, Bak. in Journ. Bot. xiii. (1875) 201.—Kiangsi.

SlEBOLDIl, 0. Kuntze. Aspidium Sieholdii, van Houtte ; Christ in Bulk

simplex, 0. Chr.

;>05) Kweichau : Szechuen.

457.—Hongkong : Chusan : Formosa.

(1861)

sinica, Christ in Lecorate, Not. Syst. i. (1909) 28.—Yunnan.

Sheareri, C. Chr. Nephrodium Sheareri, Bak. in Journ. Hot.

:

200.—Kiangsi.
5)

&
I. c. 289.—China : Formosa : Korea.

SPARSA, 0. Kuntze. Nephrodium sparsum, D. Don; Diels in Engl.

Jahrb. xxix. (1900) 191.—Hongkong : Kwangtung : Kweichau :

Yunnan : Fokien.

SPHiEROPTEROlBES, C Chr. Polypodium splurropteroides, Bak. in Kew
Bull. 1898, 55.—Yunnan : Szechuen.

SPINULOSA, O. Kuntze. Polypodium s/rinidosum, Miihl. Nephrodium

spinulosum, Strempel ; Diels, Z. e. 190. Nephrodium dilatatum, Desv.

—Yunnan : Manchuria : Korea.

splendens, 0. Kuntze. Nephrodium splendens. Hook. ; Bak. in Journ.

Bot. xxv. (1887) 171.—Hupeh.
squam^estipes, C. Chr., Ind. Fil. 1905, 294. Polypodium appendicu-

latum, var. squamastipes, C. B. Clarke.—China, Centr.

STENOLEPIS, C. Chr. Polypodium stenolepis, Bak. in Kew Bull. 1898>

231. Vspidium yunnanense, Christ.—Yunnan.

SUBEXALTATA, 0. Chr. Aspidium subexaltatum, Christ in Bull. Herb.

Boiss. ser. 2, iv. (1904) 616.—Formosa.

SUBLACERA, Christ in Lecomte, Not. Syst. i. (1909) 43.—Yunnan.

SUBOBSCURA, C. Chr. Phegopteris subobscura, Christ in Bull. Herb.

Boiss. vi. (1898) 836.—Yunnan.
subramosa, Christ in Lecomte, Not. Syst. i. (1909) 42.—Shensi.

BUBBAGENOIDEB, Christ in Bull. Acad. Geogr. Bot. xix. (1910) 8.

Quelpart T.

bubspinulosa, C. Chr. Aspidium subspinulomm, Christ in Bull. Herb.

Boiss. ser. 2, ii. (1902) 829.—Korea.
BUBTHELYPTERIS, C. Chr. Aspidium melanorhizum , Christ in Bull. Soc.

Bot, ItaL 1901, 295.—Szechuen.
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Dryopteris subtripinnata, 0. Kuntze. Nephrodium ehinense, Bak.; Hook.

& Bak., Syn. Fil. ed. ii. 278.—China : Korea.

taiwanensis, C. Chr. Aspidium lobulutum, Christ in Bull. Herb. Boiss.

s«-r. 2, iv. (1904) 014.—Formosa.
Taquetii, Christ in Bull. Acad. Geogr. Bot. xviii. (1900) 152.

Quelpart I.

tenuicola, Matt. & Christ; Christ in Lecomte, Not. Syst. i. (1909) 56.

Kwangtung.

Thklypteris, A. Gray. Nephrodium Thelypteris, Dcsv. ; Kom. in Act.

Hort. Petrop. xx. (1901) 118.—China, North : Yunnan : Korea.
THIBETICA, C. Chr. Nephrodium thibeticum, Bak.; Diels in Engl. Jahrb.

xxix. (1900) 189.—China, West.

tokioexsis, C. Chr., Tnd. Fil. 1905, 298. Aspidium tolioense,Matsum.

A. transitorium, Christ.—Korea..

tkiphylla, C. Chr. Meniscium triphytlum, Sw. ; Hook. & Bak., Syn.
Fil. ed. ii. 391.—China, South : Formosa.

TRDNCATA, O. Kuntze. Polypodium tnincatum, Poir. Nephrodium trun-

cal um, Presl ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo, xxii.

(190(1) 577.— Formosa.

URoiMiYLLA, C. Chr. Polypodium vrophyllum, Wall. P. yranulosum,
Benth., FI. Hongk. (1801)459. ? Menhcium cuspidatum, Blume—
Hongkong : China, South : Formosa : Loochoo.

vikidkscens, 0. Kuntze. Nephrodium rirideseens, Bak. ; Diels in Engl.
Jahrb. xxix. (1900) 190.—Kweichau : Yunnan : Shensi : Korea :

IjoocI 100.

xyu.ides, Christ in Lecomte, Not, Syst. i. (1909)41. 2). ochthodes,

var. .ryloides, C. ( 'hr.

y.eyamensis, C. Chr. Aspidium ywyamensis, Mak. in Bot. Mag. Tokyo,
xii. (1897) 18.—Loochoo.

Elaphoglossum austro-sinicum, Matt. k Christ; Christ in Lecomte, Not.
Syst. i. (1909) 57.—Kwangtung.

unnan.FUsco-euxcTATi-M, Christ in Bull. Herb, Boiss. vi. (1898) 8G7.—

Y

petiolatum, Urban. Acrostiehum petiolatum, Sw. Elaphoglossum
viscosum, Sehott ; Christ in Bull. Herb. Boiss. vi. (1898) 807.

—

Yunnan.

Var. yfxxanexse, C. Chr. Acrostiehum yunnonense, Bak. in Kew
Bull. 1*9*. 233.—Yunnan.

Gleiciienia glauca, Hook.; Diels in Engl. Jahrb. xxix. (1900) 208.
Polypodium glaucum, Thunb. Glekhenia longissima, Blume.—China,
South : Formosa : Korea

.

Var. arachnoides, C. Chr. G. arachnoides, Mett. ; Christ in

Bull. Acad. Geogr. Bot. xi. (1902) 208.—Kweichau.
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Gleichenia l.evissima, Christ in Bull. Acad. Geogr. Bot. xi. (1902) 268.

—Kwoichau : Yunnan.

linearis, C. B. Clarke ; Did? in Engl. Jahrb. xxix. (1900) 208, Poly-

podium Uneare, Burin. Gleichenia diehotoma, Willd.— ( liina, South and

Centr.: Formosa : Korea.

Var. longicauda, Christ in Bull. Herb. Boiss. vii. (1899) 19.

—

Yunnan.

Gynmogramme Delavayi, Bak. = Gymnopteris Delavayi, Underw.

elliptica, Bale. = Polypodium ellipticum, Thunb*

fraxineaj Bedd. = Coniogramme fraxinea, Diels.

gigantea, Bah. = Diplaziuni latifolium, Moore, var. gigantea, C. Chr.

grammitoides, Bah. = Polypodium grammitoides, Diels.

Hamiltoniana, Hook. = Polypodium pedunculatum, Mett.

Henryi, Bah. = Polypodium Henryi, Diels.

involuta, Hook. = Polypodium scolopendrinum, C. Chr.

japonica, Besv. = (Coniogramme japonica, Diets.

laneeolata, Hook. = Polypodium Loxogramme, Mett.

Maingayi, Bak. = Leptochilus Harlandii, C. Chr., partly.

Makinoi, Maxim. = Anogramma Makinoi, Christ.

membranacea, Hook. = Polypodium Selliguea, Mett.

Totta, Schlecht = Dryopteris africana, C. Chr,

vestita, Presl = Gymnopteris vestita, Underw.

Gymnopteris bipinnata, Christ in Lecomte, Xot. Syst. i. (1909) 55.

—

Hupeli.

I )elavayi, Underw. Gynmogramme Delavayi
$

Bak. Neurogramme

Delarayi^ Diels in Engl. Jahrb, xxix. (1900) 199.—Yunnan: Szechuen:

Hupeh : Shensi.

vestita, Underw. Grammitis vestita, Wall. JVeurogramme vestita,

Diels, /. c.—Yunnan : Shensi.

Helminthostachys zeylanica, Hook. ; Matsum. & Hayat. in Journ. Coll.

Sc. Tokyo, xxii. (190G) 558.—Formosa.

Hemioxitis arifolia, Moore ; Matsum. <fc Hayat. /. c. 611.—Formosa.

Griffith], llook.fil. § Thorns. = Aspidium Griffithii, Diels.

Histriopteris ixcrsA, J. Sm. Pteris ineisa, Thunb. ; Hook. & Bak., Syn.

Fil. ed. ii. 172.—Kwangtung : Kweichau : Formosa.

Humat a Hookeri, Diels — Davallia Clarkii, Bak.

lepida, Moore. Davallia lepida, Presl. D. Cumingii, Hook. ; Matsum.

& Hayat. in Journ. Coll. Sc. Tokyo, xxii. (1906) 589.—Formosa :

Looel100.
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HumATA REPEXS, Diels. Adiantum repens, Linn. fil. DavaJlia pedata, Sin. ;

Benth., Fl. Hongk. (1861) 401.—China, South : Formosa.

Tyermannt, Moore. Davallia Tgermanni, Bak. in Gard. Cliron. n. s.

xiv. (1880) 494.—Kiangsu : Kiangsi.

Hymenolepis spicata, Presl ; Christ in Bull. Herb. Boiss. vi. (1898) 950*.

Acrosticlnon apicatum, Linn. fil.—Yunnan.

Hymenophyllum australe, Willd. H.javanicum, Spreng. ; Diels in Engl.

Jahrb. xxix. (1900) 187.—Kwangtung : Loochoo.

barbatum, Bitk.; Christ in Bull. Acad. Geogr. Bot. xiii. (1904) 107.

Jjeptoci/oniiim barbatum, v. d. Bosch.—Kiangsi : Kweichau : Yunnan :

Szechuen : Hupeh : Formosa : Korea.

Blumeanum, Spreng. II. integrum, v. d. Bosch ; Christ in Bull. Acad.
Geogr. Bot. xvi. (190(1) 101.—Szechuen.

corrugatum, Christ in Bull. Herb. Boiss. ser. 2, iii. (1903) 508.

Hupeh.

Var. elongatum, Christ in Bull. Acad. Geogr. Bot. xvi. (1906)
101.—Szechuen.

Dblavayt, Christ in Bull. Soc. Bot. France, Hi. Mem. i. (1905) 11.

Yunnan.

denticulatum, S\v.; Diels in Engl. Jahrb. xxix. (1900) 187.—Szechuen;
Formosa.

DILATATUM, S\v., var. amplum, Christ in Bull. Herb. Boiss. vii. (1899) 2.

Yunnan.

faktigiosum, Christ, L e. 3.—Yunnan.

Hkxrvi, Bak. in Journ. Bot. xxvii. (1889) 17(1.—Hupeh.
integrum, r. d. Bosch = H. Blumeanum, Spreng.

javanicum, Spreng. = H. australe, Willd.

microsorum, v. d. Bosch ; C. Chr., Ind. Fil. 1905, 3(54.—China.

oligosorum, Mak. ; C. Chr. /. c. 3(55.—Korea.

Omeiknse, Christ in Bull. Acad. Geogr. Bot. xvi. (190(5) 101

Szechuen.

OXYODON, Bak. in Herb. Matthew, 1907.—Kwaiitftuiiff.n—&
paniculiflorum, Presl; Christ in Bull. Acad. Geogr. Bot. xvi. (190(1)

102.—Szechuen.

polyanthos, Sw. ; Diels in Engl. Jahrb. xxix. (1900) 187.—China,
South : Formosa.

rii ki i rxsk, Christ in Ann. Cons. Jard. Bot. Gencv. iv. (1900) 203.

—

Loochoo.

TUNBRIDGENSE, Sm.; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo,
xxii. (190(5) ?)W. Trichomanes tnnbridgense, Linn.—Formosa.
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Hypolepis punctata, Mett. = Dryopteris punctata, C* Chr.

tenuifolia, Bernh, ; Diels in Engl. Jahrb. xxix. (1900) 200. Lonehitis

tenuifolia, Forst. ; Cheilantlies pallida, Blume.—Kweichau : Yunnan :

Szeclnicn : Formosa : Korea.

Leptochilfs Bonii, C. Chr. Gymnopteris Bonii, Christ ; Matsum. & Ha} at.

in Journ. Coll. So. Tokyo, xxii. (1906) 586.—Formosa.

CUSPiDATUS, C. Chr. ? Nephrodium cuspidatum, Presl. Acrostichum

repandum, Blume ; Benth., Fl. Hongk. (1861) 444.—China, South:

Formosa : Loochoo.

decurrens, Blume. Gynmopteris variabile, Bedd. ; Christ in Bull. Herb.

Boiss. vi. (1898) 867.—Yunnan.

Harlandii, C. Chr. Acrostichum Harlan dii, Hook. ; Hook. & Bak.,

Syn. Fil. ed. ii. 418. Gymnogramme Maingayi, Bak., partly.—Hong-

kong : Formosa.

heteroclitus, 0. Chr. Acrostichum heteroclitum, Presl. Gymnopteris

fagellifera, Bedd.

South : Formosa.

(1900) 195,—China,

M
1907,— Kwan<i"tun«i".

ViRENSj C. Chr. Acrostichum virens, Wall.; Matsum, & Hayat. in Journ.

641.—Formosa.Coll. Sc. Tokyo, xxii. (1906) 641.-

ZEYLANicus, (
'. Chr. Ophioglossum zeylanicum, van Houtte. Gymnopteris

qurrcifolia, Bernh. ; Matsum. & Hayat. /. c> 586.—Hongkong :

Formosa.

Lindsaya cfltrata, Sw. ; Christ in Bull. Herb. Boiss. vi. (1898) 972.

idiantum cultratum, AVilld.—Kweichau : Yunnan : Szechuen : For-u

mosa : Korea.

Var. japonica, Hook.; Christ in Bull. Acad. Geogr. Bot. xvin.

(1909) 159.—Quelpart I.

davalliofdes, Blume ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo,

xxii. (1906) 596.—Formosa.

orbiculata, Mett. Adiantum orbiculatum, Lam. Lindsaya flabellulat

a

f

Dry.; Benth., Fl. Hongk. (1861) 445.—China, South : Formosa.

kepens, Bedd. ; Matsum. & Hayat. in Journ. Coll. Sc, Tokyo, xxii.

(1906) 597. Dicksonia repens, Bory.—Formosa : Loochoo.

Lomaria decfrrens, Bak. in Kew Bull. 1906, 9.—Yunnan.

deflexa, Bak. = Blechnum Faberi, C. Chr,

Loxogramme Dfclouxii, Christ iii Bull. Acad. Gf-eogr. Bot. xvii. (1907) 140

-Yunnan,

lanceolata, Presl = Folypodium Loxogramme, Mett.
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Lygodium circinatum, Sw. ; Benth., Fl. Hongk. (1861) 411. Ophioglossum

circinatum. Burm.—Hongkonjj; : Kwangtung.

flexuosum, Sw. ; Christ in Bull. Herb. Boiss. vi. (1808) 073. Ophio-

glossum Jte.ruosum, Linn.—China, South.

JAPONICUM, Sw. ; Benth., Fl. Hongk. (1861) 441. Ophioglossum

japonicum, Thuiib.—China: Formosa : Korea.

SCANDENS, Sw. ; Benth. L c. Ophioglossum scandens, Linn.—China,

South : Formosa.

subareolatum, Christ in Bull. Acad. Geogr. xvii. (11)07) 151 —
Kweichau.

Marsilea quadrifolia, Linn. ; Matsnm. & Hayat. in Journ. Coll. Sc. Tokyo,
xxii. (1006) 551).—Formosa.

Matteuccia Cavaleriana, C. Chr. Struthiopteris Cavaleriana, Christ in

Bull. Acad. Geogr. Bot. xiii. (1004) 118.—Kweichau.
orientals, Trevis. St ruthioptens oriental™, Hook. ; Diels in Engl.

Jahrb. xxix. (1900) 188.—Szechuen : Chekiang : Shensi : Korea.

Var. BREVis, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905)
44.—Szechuen.

Var. incisa, Christ, I. c.—Szechuen : Hupeh.
Struthiopteris. Tndaro. Osmunda Struthiopteris, Linn. Struthiopteris

(/ermanica, Willd.; Hook. & Bak., Syn. Fil. ed. ii. 46.—Hupeh

:

Shensi : Manclmri;i.

Mbniscium, Schreb. = Dryopteris, Adans.

Microlepia Hancei, Prantl. Davallia polypodioides, Benth., Fl. Hongk.
(18(11) 46.1.—Hongkong.

hirsuta, Diels = M. pilosella. Moore.

Hookeriaxa, Presl. Davallia Ilookeriana, Wall. ; Benth. I c. 461.—
China, South : Formosa.

marginalis, Bedd. = M. marginata, C. Chr.

marginata, C. Chr. Pohjpodium marginatum, van Houtte. Microlepia

marginalis, Bedd.
; Diels in Engl. Jahrb. xxix. (1000) 195.—China,

South : Formosa.

Matthewii, Christ in Lecorate, Not, Syst. i. (1000) 54.—Kwangtung.
r. o

OBTUSILOBA, Hayat. in Bot. Mag. Tokyo, xxiii. (1909) 27.—Formosa.
P1LOSELLA, Moore. Davallia pilosella, Hook. Microlepia hirsuta,

Diels,/. c. 106.—China, Centr. and North : Manchuria.
pinnata, J. Sm., var. gracilis, Bak. ; Matsum. & Hayat. in Journ. Coll.

Sc. Tokyo, xxii. (1006) 502.— Formosa.
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Microlepia PLATYrHYLLA, J. Sm.; Christ in Bull Herb. Boiss. vi. (1898)

972. Davallia platyphi/Ua, D. Don.—Yunnan: Kweichau,

Spelunc^, Moore. Davallia Spelunap, Bak. ; Matsum. & Hayat. in

Journ. Coll. Sc. Tokyo, xxii. (190G) 591.—Formosa.

STEIGOSA, PresI; Diels in Engl. Jahrb. xxix. (1900) 190. Trichomanes

strigosa, Thunb.—Kwangtung : Kweichau : Szechucu : Fokien :

Formosa : Korea.

texera, Christ iii Locomte, Not. Syst. i. (1909) 53.—Yunnan : Kwang-

tung.

TRAPEZiFOinus, Kuhn. Davallia trapeziformis, Boxb. Microlepia rhom-

boidea, Presl ; Christ in Bull. Herb. Boiss. vi. (1898) 971.—Yunnan :

Formosa.

WiLFORDIl, Moore; Diels, L c. 195.—China, Centr. and North : Man-

churia : Korea.

Var. contracta, Christ in Nuov. Giorn. Bob Ital. 1907, 87.-

—

Shensi.

Mokachosortm Hknryi, Christ in Bull. Herb. Boiss. vi. (1898) 869.

Yunnan : Kweichau.

Var. microphyllum, Christ in Bull. Herb. Boiss. xiii. 110.

subdigitatum, Kuhn ; (Christ in Bull. Herb* Boiss. vi. (1898) 8G8

Aspidium sid>di<fitatum, Blume.—Yunnan : Formosa.

Monogramma paradoxa, Bedd. ; Matsum. & Hayat. in Journ. Coll. Sc

Toky°
•

* i . (190(5) 625.—Formosa

ROBUSTA, C. Chr. Pleurogramme rohusta, Christ in Bulb Herb. Boiss

vi, (1898) 8G7.—Yunnan : Szcchueii.

Neocheiropteris palmatopedata, Christ. Poh/podium palmatopedatum,

Bak. in Kew Bull. 1898,232. Cheiropterh Henryij Christ.—Yunnan.

Nephrodium clavivenium, Yabe ; Matsum. & Hayat. in Journ. Coll. Sc.

Tokyo, xxii. (190G) 573.—Loochoo.

cyclodioides, Bak. = Dryopteris Bodinieri, C. Chr.

Fordii, Bak. = Dryopteris crenata, O. Kuntze.

intermedium , Bak. = Dryopteris rhodolepis, C. Chr.

hchiaxgense, C. H. Wright in Kew Bull, 1909, 207.—Yunnan.

microlepis, Bak, in Kew Bull. 1906, 110.—Yunnan.

Mousn, Bak. in Kew Bulb 190G, 11.— Kiangsi.

odoratum, Bak. = Dryopteris erenata, O. kuntze.

patentissimum, Clarke = Dryopteris Filix mas, var. patentissimum,

C. Chr.

puberulum, Bak. = Dryopteris Macarihyi, C. Chr.

regulare, Bak. = Dryopteris peregrina, C. Chr.
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Nephrodium subelatum, Buk. in Kew Bull. 1906, 11.—Yunnan.
unifi-rcatum, Bak. in Journ. Bot. xxvi. (1888) 22$.—Szechuen.

yunnanense, Bak. in Kew Bull. 1906, 11. Aspidium yunnanense,

( Jhrist.—Yunnan.

Nbphrolepis biserrata, Schott. Aspidium biserratum, Sw. ; Benth., Fl.

Hongk. (1861) 453. Nephroleph acuta, Presl— China, South:
Formosa.

CORDIFOLIa, Presl. Polypodium cordifolium, Linn. Nephrolepis tuherosa,

Presl ; Christ in Bull. Acad. Geogr. Bot. xi. (1902) 265.—China,
South : Formosa : Loochoo.

EXALTATA, Sehott, Polypodium exaltatum, Linn. Aspidium exaltatum,

Sw.
; Bentli. I. c. 453.—China, South : Formosa : Loochoo.

hirsutula, Presl Polypodium hirsutulum, Forst. Aspidium hirsutulum,

Sw. ; Benth, /. 6*. 453.—Hongkong.

Kuroiw^, Mak. in Bot. Mag. Tokyo, ix. (1895) 6.—Loochoo.
ramosa, Moore = Arthropteris obliterata, J. Sm.

Neurodium, Foe = Paltonium, Presl.

Nothol^na Buheaui, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1005)
5!).—

Y

unnan.

chinensis, Bak. in Gard. (Jhron. n. .«. xiv. (1880) 494.—Hnpeh.
birbuta, Desv. Pteris hirsuta, Poir. Nothoclana sulcata, Link;

Benth., Fl. Hongk. (1801) 449.—China, South.

Marant^b, It. Br.
; C-lirist in Bull. Acad. Geogr. Bot, xvi. (1906) 134.

Acrostic/aim Alarantw, Linn. Gymnogramme Maranta, Mett.
Yunnan : Szechuen.

Odontosoria chinensis, J. Sm. ; Seemann, Bot. Voy. ' Herald '

(1857) 430.

Trichomanes chinensis, Linn. Davallia chinensis, Sm. I), tenidfolia,

Sw.
;
Benth., Fl. Hongk. (1801) 402.—China : Formosa.

Oleandra Cumingii, J. Sm. ; Hook. & Bak., Syn. Fil. ed. ii. 3015.— II

koiii>" : Kvanfjtuiiii'.

ong-

Wallichii, Presl ; Christ in Bull. Herb. Boiss. vi. (1898) 969. Aspidium
WaUichii, Hook.—Yunnan.

Var. lepidota, Christ in Bull. Acad. Geogr. Bot. xvi, (1906) 140.
Szeclmen.

Onoclea sensibilis, Linn.; Hook. & Bak., Syn. Fil. ed. ii. 46.—Manchuria:
Korea.
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Onychium cryptogrammoides, Christ in Lecomte, Not. Syst. i. (1909) 52.

—

Yunnan.

japonicoi, Kunze ; Hook. & Bak., Syn. Fil. ed. ii. 143. Trichomanes

japonicam, Thunb.—China : Formosa : Korea.

Var. Delavayi, Christ in Bull. Soc. But. France, lii. Mem. i. (1905)

60.—Yunnan.

Var. lucidum, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905)

GO. 0. lucidum, Spreng.

siliculosum, C. Chr. Pteris siliculosa, Desv. Onychium auratum,

Kaulf. ; Christ in Bull. Soc. Acad. Geogr. Bot. xvii. (1907) 130.

Yunnan: Formosa.

Ophioglossum Braunii, Prantl ; Christ in Bull. Soc. Bot. France, lii. Mem. i.

(1905) 68.—Yunnan.
japonicum, Prantl; Diels in Engl. Jahrb. xxix. (1900) 209.—Hupeh.

nudicaule, Linn. fil. ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo,

xxii, (1906) 557.—Hongkong : Formosa.

pendulum, Linn. ; Christ in Bull. Herb. Boiss. vi. (1898) 973.

Yunnan : Formosa ; Loochoo.

reticulatum, Linn, ; Bak. in Journ. Bot. 1889, 178.—Hupeh : Yunnan :

Szechuen : Korea.

vulgatum, Linn. ; Kom. in Act, Hort. Petrop. xx. (1901) 152,

Mimehuria.

Osmunda banksiifolia, Kuhn ; Matsum. & Hayat, in Journ. Coll. Sc. Tokyo
/

xxii. (1906) 560. JXejdirodium banksiifolium , Presl. Osmunda

javanica, Hook. & Bak., partly.—Fokien : Formosa.

CINNAMOMEA, Linn,; Kom, in Act. Hort. Petrop. xx. (1901) 149.

—

Kweiehau : Yunnan : Fokien : Manchuria.

Claytoniana, Linn.; Christ in Bull, Acad. Geogr. Bot. xvi, (1906)

140.—Szechuen : Yunnan.

javanica, Blume ; Benth., Fl. Hongk. (1861) 441.—China, South :

Loochoo,

Mildei, C. Chr. O. hipinnata, Hook. ; Benth. /, c. 440.—Hongkong

:

Kwan<;tun<j.

regalis, Linn. ; Benth. L c.—China : Korea.

Var. japonica, Bak. ; Christ in Bull. Herb. Boiss. vi. (1898) 973.

0. japonica, Thunb.—Kweiehau : Yunnan : Hupeh : Shensi.

Var. sublancea, Christ in Bull. Acad. Geogr. Bot. xviii, (1909)

160.—Korea.

Vachellii, Hook,; C. Chr., Ind, Fil, (1906) 475, 0. javanica, Bak.

China, Centr.
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Paltonii'M sinexsk, C. (lir. JYem'odium sinense, Christ in Bull. Herb. Boiss

vi. (1808) 880.—Yunnan : Hupeh.

Pell^ea Fauriei, Christ in Bull. Herb. Boiss. ser. 2, iv. (1904) (J12.

Formosa.

geraniifolia, Fee= Doryopteris concolor, Kuhn.

hastata, Prim tl ; Christ in Bull, Soc. But, France, Hi. Mem. i. (1905)

57. Pteris haxtata, Thunb.—Yunnan.

Henryi, Christ in Bulk Herb. Boiss. vii. (1899)7. ? Pteris mtidula,

Buk.—Kweichau : Yunnan : Szechuen.

nitidula, Bak. ; Diels in Engl. Jahrb. xxix. (1900) 199. Pteris niti-

dula, Wall.— Kwangtung : Kweichau : Yunnan : Fokien : Hupeh.

Peranema cyatheoipes, I ). Don ; Christ in Bull. Acad. Geogr. Bot. xvi-

(11)06) 121,—Szechuen.

Phyllitis Delavayi, C. Chr. Scolopendrium JJelavai/i^ Franchet in Bull.

Soc. Bot. France, xxxii. (1885) 28 ; cf. Christ in Hi. Mem. i. (1905)

52.—Yunnan : Szechuen.

Plagiogyria adnata, Beikl. ; Diels in Engl. Jahrb. xxix. (1900) 200.

Lomaria adnata, Blume.— Kweichau: Yunnan : Szechuen : Loochoo.

Var. condensata, Christ in Bull. Soc. Bot. France, Hi. Mem. i.

(1905) <)4.—Yunnan.

argutissima, Christ in Bull. Acad. Geogr. Bot. xix. (1910) 140.

—

Kweichau.

assitrgens, ( 'In ist in Bull. Soc. Hot. Ital. 1901, 293.—Szechuen.

DuNNir, Copel. in Philipp. Journ. Sc. iii. v. (1908) 281.—Fokien.

EUPHLEBIA, Mett. Lomaria eupldehia, Kunze ; Bak. in Journ. Bot. xiii.

)

Mett Bull. Acad. Geogr. Bot. (19015) 138.

Lomaria ylauca, Blume.—Yunnan : Formosa.

ir. PiiiLHTENSls, Christ; Matsum.

Tokyo, xxii. (190ii) 1)15.— Formosa.

& Hayat. in Journ. Coll. Sc.

Hayatana, Mak. in Bot. Mag. Tokyo, xxiii. (1909) 245.—Formosa.

Yunnan.Henryi, Christ in Bull. Herb. Boiss. vii. (1899) 8.—

Matsumureana, Mak. in Journ. Coll. Sc. Tokyo, xxv. (1908) 244.

—

Formosa.

PYCNOPHYLLA, Mett. ; Christ in Bull. Acad. Geogr. Bot. xi. (1902) 232.

Lomaria pt/enophylla, Kunze.—Kweichau : Yunnan.

stenoptera, Diels iii Engl. & Hrantl, Pflanzenfain, 1. iv. (1899) 282.

—

Kweichau : Formosa.

teni ifolia, Copel. in Philipp. Journ. Sc. iii. v. (1 908) 281. P. Mathewii,

Christ, MS.—Kwangtung.
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Polybotria APPENDICULATA, J. Sin. ; Matsum. & Hayat. in Journ. Coll. Sc.
_ * a

Tokyo, xxii. (1906) 585. Acrostkhum appendiculatum, Willd.—Hong-
kong : China, South : Formosa.

sinense, Bak. in Kew Bull. 1906, 14.—Yunnan.

Polypodium alcicorne, ^tt£\= Polystichum alcicorne, IHeU.
am(enum, Wall.

; Diels in Engl. Jahrb.xxix. (1900) 203. China. South
and West : Shensi : Formosa : Korea.

Var. latedeltoideum, Christ in Bull. Acad.

(1907) 141.—Kweichau.
Geogr. Bot. xvii.

anceps, G\ Chr. Selliguea anceps, Christ in Bull. Herb. Boiss, vi. (1898)
879, Y
r>

unnan.

B Cyclophorns tamo-ides, C. Chr.

appendiculatum, Wall. : Bak. in Journ. Bot.

D Hupeh.
(1887), 171

arenaeium, Bak. in Kew Bull. 1895, 56.—Yunnan.
ASi'iDiOLEPis, Bak. in Ann. Bot. v. (1891) 474. P. excavatum, var.

aspidiolepis, C. Chr.—Szechuen.

ASTErolepis, Bak. in Journ. Bot. xxvi. (1888) 230. Polypodium exca-

vatum, var. asterolepis, C. Chr.—Yunnan.
austrosinicum, Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 107.

CI Szechuen : Kweichau : Yunnan.
Bodinieri, Christ in Bull. Acad.

Kweichau.

Geogr. Bot. xi. (1902) 203.

B
M

Dryopteris braineoides, C. Chr.

P
(1880)

Chron. n. s. xiv

Kiangsi : Formosa.

tomeuse, Bak.—Kwangtune.
7 o o

(1879) Gymnogramme can-

caudicbps, Bak. ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo, xxii.

(1906) (v28. Goniophlebium caudiceps, Moore.—Formosa.
chinknse, Mett. ; Kiilm in Journ. Bot. vi. (1868)

sinense, Christ.—Yunnan : Szechuen : Formosa.

Polypodium

209.—Kweichau.
)

(1907) Kweichau.
convolutum, Bak. in Kew Bull. 1906, 12.—Yunnan.
coraiense, Christ, I. c. xviii. (1909) 147.—Quelpart I.

coronans, Wall.
; Benth., FI. Hongk. (1861) 459. Polypodium con-

jugation, Bak. I) China, South : Formosa.
crenato-pinnatitm, C. B. Clarke in Journ. Linn. Soc, Bot. xxv. (1888)

99.—Yunnan.

LINN. JOURN.—BOTANY, VOL. XXXIX. 2e
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Polypodium CRINITUM, Bak. in Kew Bull. 1906, 12.—Yunnan.

cuculatum, Nees; Hayat. in Bot. Mao-. Tokyo, xxiii. (1909) 77 —
Formosa.

cyclophyllum, Bak. in Ann. Bot. v. (1891) 473.—Chekiang.

CYRTOLOBUM, C. B. Clarke in Trans. Linn. Soc. scr. 2. Bot. i. (1880)

563.—Yunnan.

dactylinum, Christ in Bull. Soc. Bot. Franco, lii. Mem. i. (1905) 20,

Yunnan.

David ii, Bak. = Cyclophorus pekinonsis, C. Chr.

deltoideum, Bak. = l\ hemitomum, Ilance.

Dielsianum, C. Chr. P. hueoneurum, 1 >iels in Engl. Jahrb. xxix. (1900)

203 (non Christ).

DIGITATUM, C. Chr. Gymnogramme digitata, Bak. Selliguea Finlay-

soniana, Moore ; Christ in Bull. Herb. Boiss. vi. (1898) 879.

—

Yunnan.

dilatatum, Wall.— V. europhyllnm, C. Chr.

distans, 7)on= Dryopteris brunnea, C. Chr.

I

1hvaricatum, Hayat. iii Bot. Mag. Tokyo, xxiii. (11)09) 78.—Formosa.

DOLiCHoroDUM, Diels in Engl. Bot* Jahrb. xxix. (1900) 205,

Szecl U10I1.

(1

o
-China, South.

170.—Kweichau :

Szechuen : Hupeh : Chnsan : Kiangsu : Shensi.

Dryopteris, Linn. =:Dryopteris Linneana, C. Chr.

DncLOUXii, Christ in Lecomte, Not. Syst. i. (1909) -Yunnan.

Mem. i. (1905)

17.—Yunnan.

eilopiiyllum, Diels. Pah/podium involution, B

(1889) 177.—Hupeh : Kweichau : Szechuen.

ellipticdm, Thunb. Grammitis decurrens, Wall. ; Bench., Fl. Hongk.

(1861)

Hupeh : Formosa.

ensatum, Thunb. ;

Gymnogramme elliptica, Bak.—Kwangtung : Szechuen :

Diels in Engl. Jahrb. xxix. (1900) 203.—Kwei-

chau : Yunnan : Szechuen : Hupeh : Formosa.

ERYTHROCAiiriiM, Mett. ; Diels, I. c. Goniophlehium erythrcearovm,

Bed d .—Szechuen

.

EUROPHYLLUM, C. Chr. P. dilatation,

kong : Kwangtung : Kweichau : Yunnan.

EXCAVATUM, Bory. P. simplex, Sw. ; Christ in Bull. Herb. Boiss. vi.

w Hong-

'"
;

(1898) Yunnan: Szechuen: Hupeh.

Ka&kri, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905) 17.

Szechuen.

nssuin, Bak.— Cyclophorus porosus, Presl.
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Polypodium flexilobum, Christ in Bull. Acad. Geogr. Bot. xiii. (1904) 107.

Selliguea elliptica, var. flagellaris, Christ.—Kweichau.
formosanum, Bak. in Journ. Bot. xxiii. (1885

1

* 105.— Formosa.
an.fusco-nigrum, Bak. in Kew Bull. 1905, 55.—Yunn

glaucopsis, Franchet in Bull. Soc. Bot. France, xxxii. (1885) 29.—
Yunnan.

grammitoides, Diels. Gymnogramme grammitoides, B ik. in Journ. Bot.

xxvii. (1889) 178.—Yunnan: Hupeh.
Griffithianum, Hook. ; Christ in Bull. Herb. Boiss. vi. (1898) 875.—
Yunnan : Szechuen.

GRISEO-nigrum, Bak. in Kew Bull 1895, 55.—Yunnan.
B

hainanense, ( ). Clir. P. dimorphum, Bak.

.
Formosa : Hainan : ? Kwangtung.

Hancockii, Bak. in Journ. Bot, xxiii. (188
hastatum, Thunb.

j Diels in Engl. Jahrb. xx

(1891)

Formosa.

(1900) ifid

D. Don.—Yunnan : Szechuen : Fokien : Shensi : Formosa : Korea.
Forma PYGM.ea, Maxim., Fl. As. Or. Fragm. 73. P

Tutcher.—Wei-liai-AVei.

Var. albopunctatum, Christ in Bull. Acad. Geogr. Bot. xvii. (1907)
1)59.—Yunnan.

Var. catadromum, Clirist'in Lecomte, Not. Syst. i. (1909)33.—
China, West,

Var. Engleri, Christ in Bull. Herb. Boiss. vi. (1898) 875. P. Eng-
leri, Luerss.—Yunnan : Quelpart I.

Var. simplex, Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 105.
Szechuen.

-hederaoeum, Christ, l. c. xi. (1902) 215.—Kweichau.
hemionitidelm, Wall. ; C Chr., Ind. Fil. (190(5) 532.—Hongkong

Kwangtung : Formosa.

'HEMITomum, Hance in Journ. Bot. xxi. (1883) 26V. P. deltoideum, Bak
(non Sw.). P. pfigllomanes, var. hemitomum, Christ.—Hupeh.

Henrvi, Christ= P. austrosinicum, Christ.

Henryi, Diets. Ggmnogramme Ilenrgi, Bak. in Journ. Bot. xxv. (1887) 171
Selliguea Henryi, Christ.—Szechuen : Hupeh.

himalayense, Hook. ; Bak. 1. c. xxvi. (1888) 230. P. venwtum, Wall
—Kweichau : Yunnan : Szechuen.

hirtellum, Blume
; C. Chr., Ind. Fil. (190(5) 533.—Kwangtung.)

intramarginale, Bak. in Kew Bull. 190(5, 13.—Hupeh : Yunnan.
involutum, Bak.— Y. eilophyllum, Diels.

irioides, Poir. = l
J

. punctatum, Sw.

D P. Wallichianum, Spreng.

(1909) Formosa.

2e2
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Polypodium Krameri, Franch. et Savat.= Dryopteris oyamensis, C. Chr..

Lehmanni, Mett.; Christ in Bull. Herb. Boiss, vi, (1898) 876.—Yunnan :•

Szechuen : Formosa.

LEioitiiizoN, Wall. ; Christ, L c.—Kweicliau : Yunnan,

leuconeurunij Diels= P. Dielsianum, C. Chr.

Lewisii, Bak. in Journ. Bot. xiii. (1875) 201.—Yunnan: Szechuen:

Shensi : Kiangsi.

lineahe, Tlmnb. P. WiglUianum, Wall. ; Benth., Fl, Hongk. (1861)

458.—China : Manchuria : Formosa : Korea.

Var. abbreviatum, Christ in Bull. Acad. Geogr. Bot. xi. (1902)

208.—Kweicliau : Yunnan : Szechuen.

Var. contortum, Christ in Nuov. Giorn. Bot. Ital. iv. (1897) 98.

—

Kweicliau : Shensi ; Quelpart I.

Var. glaucosorum, Christ in Bull. Acad. Geogr. Bot. xi. (1902)

209.—Yunnan.

Var.ONOEi, Mak. ; Matsum., Ind. PI. Japon. (1904) 336. P. Onoei,

Franch. et Savat.— Loochoo : Quelpart I.

liukiuense, Christ in Bull. Herb. Boiss. ser. 2, ii. (1901) 1014.

—

Looc•boo.
lomarioides, Kunze; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo, xxii.

(1906) 633. Drynaria lomarioides, J. 8m.—Formosa.

longissimum, Blume ; Matsum. & Hayat. /. c. 632.—Kwangtung :

Formosa : Loochoo.

Loxogramme, Mett.; Diels in Engl. Jahrb. xxix. (1900) 204. Gymno-

gramme lanceolata, Hook.—Fokien : Hupeh : Formosa : Korea.

macrofhyllum, Beiiiw. Gymnogramme maerophylhun, Hook. ; Bak.

in Journ. Hot. xxvi. (1888) 230. Selligitea macrophyllum, Blume.

Szechuen.

macrosorum, Bak.= F. megasorum, C. Chr.

MACROSPHiERUM, Bak. in Kew Bull. 1895, 55.—Kweicliau : Yunnan :

Szechuen.

maculosum, Christ in Bull. Herb. Boiss. vi. (1898) 872.—Yunnan :

Szechuen.

Maingayi, Diels. Gymnogramme Maingayi, Bak. = Leptochiius 1 1 ar-

huidii, C. Chr.
,
partly.

MALACODON, Hook. ; Bak. in Journ. Bot. xxvii. (1889) 177.—Szechuen.

Var. Stewartii, Christ in Bull. Soc. Bot. France, Hi. Mem. i.

(1905) 18. P. Stewartiij C. B. Clarke.—Szechuen.

manmeinense, Christ in Bull. Herb. Boiss. vi. (1898) 870.—Yunnan :

Szechuen.

Mathewii, Tutcher*=Y. bastatuin, forma pygnuea, Maxim.

MEDIALE, Bak.; C. Chr., Ind. Fib (1906) 543. P'.. parasiticum, Mett.

Kwangtung.

4
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Polypodicm mbgasorum, C. Chr. P. macrosorum, Bak. in Journ. But. xxiii.

(1885) 106.—Formosa.

uembranaceum, D. Don ; Christ in Bull Soe. Bot. France, lii. Mem. i.

(1905) 16.—Yunnan.

mengtzbanum, Bak. in Kew Bull. 1906, 14.—Yunnan.

mengtzeense, Christ in Bull. Herb. Boiss. vi. (1898) WX P. aspersum,

Bak. P. argutum, var. khasianum, C. B. Clarke.—Yunnan,

Meyeniani'M, Hook. ; Matsuin. & Hayat. in Journ. Coll. Sc. Tokyo, xxii

(1906) 634. Aglaomorpha Meyeniana
y
Schott,—Formosa.

Meyi, Christ in Lecomte, Not. Syst. i. (1909) 33.—Yunnan.

MlCROPTERis, Bak. in Kew Bulk 1906, 14.—Yunnan,

microrhizoma, C. B. Clarke; C. Chr., Ind. Fil. (1906) 545.— Yunnan,

mollissimum, CVm^= Cyclophorus malacophyllus, C. Chr.

morrisonense, Hayat. in Bot. Mag. Tokyo, xxiii. (1909) 78.— Formosa.

moupinense, Franchet; Christ in Bull. Acad. Geogr. Bot. xvi. (1906)

105. P. drymoglossoides, var. moupi?iense, Christ.—Szechuen.

myriocarpum, Mett. ; Matsum. & Hayat. in Journ, Coll. Sc. Tokyo, xxii.

(1906) 634. Phymatodes myriocarpa, Presl.—Formosa.

nigrocinctoi, Christ in Bull. Herb. Boiss. vi. (1898) 874.— Yunnan.

ningpoense, Bak. in Ann. Bot. v, (1891) 474. ? P. xuperjimale, Blume.

—

( Jhekiang.

njponicum, Mett.; Diels in. Engl. Bot. Jahrb xix (1900) 203.

Yunnan : Fokien : Hupeh.

Var. levipes, Christ in Bull, Soe. Bot. France, lii. Mem. i. (1905)

13.—Yunnan.

normale, D. Don ; Hook, k Bak., Svn. Fil. ed. ii. 358.—Hongkong :

Kwangtung : Yunnan : Szechuen : Hupeh : Fokien : Formosa.

OBLIQUATLM, Blume ; Matsum.<t Hayat. in Journ. Coll. Sc. Tokyo, xxii.

(1906) 6>35.—Formosa.

OBLONGISORUM, C. Chr. P. subintegrum^ Bak. in Kew Bull. 1898,231.

—

Yunnan.

Oldhami, Bak.= Dryopteris Oldliami, C. Chr.

oligolepidum, Bak. in Gard. Chron, n.s. xiv. (1880) 494.

—

P. lineare, var.

oligolepidum, Christ.—Kiangsi : Kwangtung : Kweichau : Yunnan :

Hupeh : Shensi : Korea.

OLiGOLEPis, Bak. in Kew Bull. 1«9<S, 231.—Yunnan,

omeiense, Bak. = Dryopteris omeiensis, C. Chr.

ovatum, WalL — l
y

. phyllomanes, Christ.

oynmense, Bak. = Dryopteris oyainensisj C. Chr.

palmatopedatum, C7tm/= Noocheiroj)teris palmatopedahi, Christ.

parasiticum, Alett.^Y. mediale, Bak.

PEDUNCVLATUM, Mett. Ceterarch pediinatlatum, Hook. & Grev. Sel-

liguea Hamilton}, Presl ; Christ in Bull. Soe. Bot. France, lii. Mem. i.
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(1905) 21. Gymnogramme Ilamiltoniana, Hook.—Kweichau :

Yunnan : Szechuen.

Polypodium phyllomanek, Christ in Bull. Acad. Geogr. Bot. xi. (1902) 210.

l\ ovatum, Wall.—Kweichau : Yunnan : Szechuen : Hupeh.

Var. DORYOPTERIS, Christ, /. c. 214.—Kweichau.

Var. hemitomum, Christ =1?. hemitoniuin, Ilance.

Var. populneum, Christ in Bull. Herb. Boiss. vi. (1898) 873.

Yunnan

.

phymatodes, Linn.: C. Chr., Ind. Fil. (1906) 553.—Hongkong: China,.

South : Formosa : Loochoo.

pinnatum, Hayat. in Bot. Mag. Tokyo, xxiii. (1909) 79.—Formosa.

Playfairii, Bak. in Ann. Bot. v. (1891) 474.—Formosa.

podobasis, Christ in Bull. Acad. Geogr. Bot. xi. (1902) 215.—Yunnan t

Szechuen.

pseudo-dimidiatum, Christ in Bull. Soc. Bot. France, Hi. Mem. i. (1905)

14.—Yunnan.

PSEUDO-SERRATUM, (Christ in Bull. Herb. Boiss. vi.

Yunnan.

PTEROPUS, Blume. P. tridacttjlon, Wall.; Benth., Fl. Hongk. (1861)

458.—Hongkong : Kwangtung : Formosa.

871.

Var. kiu-kiuense, Christ in Ann. Conserv. Jard. Bot. Genev, 1900,,

270.—Loochoo.

punctatum, Sw. Acrostickum punctatum^ Linn. P. irioides, Poir. ;

Diels in Engl. Jahrb. xxix. (1900) 203.—China, South and West:

Formosa.

rheosoruin, 2?a£.= Dryopteris lepidorachis, C. Chr.

RoSTHORXii, Diels, /. c. 205.—Szechuen.

rostratum, Hook. ; Diels, /. e. 204. 1\ subrostratum, C. Chr.

—

Kwangtung : Yunnan : Hupeh : Kiangsu.

Sampsoni, Bak. in Ann. Bot. v. (1891) 471.—Kwangtung.

sarcopus, do Vries & Teysm. ; C. Chr., Ind. Fil. (1906) 561.—China,

Centr.

scalare, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905) 14.

Yunnan.

scolopendrinum, C. Chr. Grammitis scolopendrina, Bory. G>,m no-

gramme involvta, Hook. ; Bak. 'in Journ. Bot. xxvi. (1888) 230.

Yunnan : Szechuen : Hupeh.

Selliguea, Mett. Gymnogramme memhranacea, Hook. ; Ford in Herb.

Hongk.—Hongkong.

shensiense, Christ in Nuov. Giorn. Bot. Ital. n. s. iv. (1897) 99.

—

Shensi : Hupeh

.

Var. nigrovenium, Christ in Bull. Acad. Geogr. Bot. xvi. (1906)

106.—Szechuen.
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I

Polypodium sikkimense trichomanoides, C. B. Clarke ; Christ ill Brill.

Acad. Geogr. Bot. xvi. (1906) 107.—Szechnen.

Silvestbii, Christ in Lecomte, Not. Syst. i. (1909) 58.—Hupeh :

Kweichau.

simplex, Sw.= F. excavatum, Bory.

simulans, Bak. in Kew Bull. 190G, 13.—Yunnan,

sinicum, Christ = ¥. subfaleatum, Blume.

sinuosum, Wall. ; Matsum. & Hayat, in Journ. Coll. Sc. Tokyo, xxii.

(190G) 633.—Formosa.

Soclieanum, Christ in Bull. Soc. Bot. France, Hi. Mem. i. (1905) 15.

Yunnan : Szechueu.

Steerii, Barring.— Y. Playfairii, Bak.

B< Dryopteris Dielsii, C. Chr.

subamcenum, C. B.Clarke ; Christ in Nuov. Giorn. Bot. Ital. iv. (1897)

99. Shen

Var. chinense, Christ, I. c.—Shensi.

(1898

Yunnan : Formosa.

subfalcatum, Blume ; C. Chr., Ind. Fil. (190G) 567.—Yunnan.

SUBHASTATUM, Bak. iii. Journ. Bot. xxvii. (1889) 177.—Hupeh.

subhemionitideum, Christ in Bull. Herb. Boiss. vii. (1899) 5.— \ unnan.

subimmersum, Bak. in Kew Bull. 1895, 55.—Yunnan,

subintegruni, BaL\= Y. oblongisorum, C Chr.

subrostratum, 0. Chr., Ind. Fil. (1906) 567.—China, Centr.

superficiale, Blume. P. Iiymenodes, Kunze ; Benth., Fl. Hongk. (1861)

458.—Hongkong : Kweichau : Szechueu : Hupeh : Formosa : Korea.

taiwanianum, Hayat. in Bot. Mag, Tokyo, xxiii. (1909) 80.—Formosa.!

TALIENSE, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905) 13.—

Yunnan.

tatsiense, Franch, et Bureau ; Christ in Bull. Soc. Bot. France, lii.

Szechnen,Mem. i, (1909) 19.-

tonquinense, Bak.; Christ in Bull. Acad. Geogr. Bot. xvii. 907)

11 1
,—Kweichau.

TRAB ECULAT LJM, CopcL i 11 (1908) 283.

?I\ oligolepidum , Bak.—Kwangtung.

TRICHOPHYLLUM, Bak. in Kew Bull. 1900, 1,5.—Yunnan.

tritidum, I). T)o7i= Y. hastatum, Thunh.

TRIGLOSSUM, Bak. in Kew Bull. 1898, 232. Sellitjueatriphylla, Christ.

Yunnan.
TRisECTUM, Bak. in Kew Bull. 1898, 232.—Yunnan.'

TTDUM, Christ in Bull. Acad. Geogr. Bot. xix. (1910) 110.—Kweichau.

Veitchit, Bak. ; Christ in Bull. Acad. Geo

(1899) Yunnan.

c (11)10)

I

Korea

.
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Polypodium vulgare, Linn. ; Diels in Engl.. Jalirb. xxix. (1900) 203.—
(
'hina,

±

West : Manchuria,

Var. japonicum, Franeh. & Savat. P. Fauriei, Christ in Bull.

Herb. Boiss. iv. (1890) 672.-—Quelpart I.

Wallichianum, Spreng. P . juglundifoUum, J) . Don; Christ in Bull.

Herb. Boiss. vi. (1898) 870.—Yunnan.

Wtlsoni, Christ in Bull. Acad. Geogr. Bot. xvi. (1900) 101.—Sze-
clmen.

Wrigiitii, Mett. Gymnogramme Wrightii, Hook. ; Hook. & Bak., Syn.

Fil. ed. ii. 388.— Kwangtung ; Formosa : Loochoo.

xiPiiioPTEMS, Bak. in Kew Bull. 1900, 13.—Yunnan.

Yakushim^e, Christ in Bull. Herb. Boiss. ser. 2, i. (1901) 1014. Gymno-
gramme lanceolata, var. minor, Bak. Loxogramme minor, Mak.

—

Loochoo.

yunnanense, Franeh. in Bull. Soc. Bot. France, xxxii. (1885) 29.—
Yunnan.

PolystichtjM ACANTHOi'fiYLLiM, Christ. Aspidinm acanthophylhim. Franeh.

in Bull. Soc. Bot, France, xxxii. (1885) 2S.—Yunnan : Szechnen :

Shensi.
»

„ Var. indicum, Hope ; Christin Bull. Acad. Geogr. Bot, xvi. (1900)
112.—Yunnan : Szechuen.

ACULBATUM, Roth ; Diels in Engl. Jahrb. xxix. (1900) 193. Poly-

podium aculeatitm, Linn.—China : Formosa.

Var. ANGULARE, Bak. in Journ. Bot. xxvi. (1888) 227. Aspidinm

angulare, Witld.—Szechuen : Hupeh.

Var. biaristatum, Bak. /. c. Aspidinm hiaristatum, Blunu.—Sze-

clmen.

Var. cora ik xsk, Christ in Bull. Acad. Geogr. Bot xviii. (1909) 9.

Quelpart I.

Var. Fargesii, Christ in Bull. Soc. Hot. France, lii. Mom. i. (1905)
2^.—Yunnan : Szechuen.

Var. obtusum, Mett.; Matsum. & Hayat. in Journ. Coll. So, Tokyo,

xxii. (190G) 581.—Formosa.
Var. PLATYLRPIS, Diels in Engl. Jalirb. xxix. (1900) 194.—China,

Centr.

Var. PYCNoi'TKHiM, Christ in Bull, Herb. Boiss. vii. (1899) 14

Yunnan.

Var. Veitciiii, Christ, /. c. ser. 2, iii. (1903) 513.—Hupeh.
Var. yunnanense, Christ, I.e. vi, C1898) 904.—Yunnan.

acutidens, Christ in Bull. Acad. Geogr. Bot. xi. (1902) 259,

Kweichau.

siftine, Pre$l=V. speciosum, J. Sui.
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F

:

T

fSTiCHUM ALCICORNE, Diels, Polypodium alcicqrne, Bak. in Journ. Bot.

xxvi. (1888) 229-—Szechuen,
amabilb, J. Sm. Aspidium amahile, Bltime; Bak. in Journ. Bot. xiii.

(1875) 200.—China, South : Kiangsi : Formosa : Korea.

AKISTATUM, Presl. Polypodium aristatum, Forst. Aspidium aristatum,

Sw.
; Benth., FL Hongk. (1861) 456.—China : Formosa : Korea.

Atkinsonii, Bedd. Aspidium Atkinsonii, C. B. Clarke; Bak. in Journ.

(1889) —Szechuen : Hupeh.
auriculatum, Presl : Diels in (1900) Poly

Aspidiinn

podium auriculatum, Linn.—Kwangtung : Yunnan : Fokien : Formosa.

Var. stenophyllum, Bak. in Journ. Bot. xxvi. (1888) 227.— Sze-

chuen.

Var. submarginalb, Bak. /. <\—Szecliuen.

Bakebianum, Diels; Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 113.

Aspidium Bakerianum, Atkins.—Szechuen.

BASIPINNATUM, Diels. Aspidium basipinnatum, Bak. in Journ. Bot. xxvii.

(1889) 176.—Hongkong : Kwangtung.

Braukii, Fee ; Diels in Engl. Jahrb. xxix. (1900) 194.

Braunii, Spenn.—China, North : Manchuria : Quelpart I.

Var. Clarkii, Christ in Bull. Herb. Boiss. vi. (1898) 15.—Kwei-
chau : Yunnan.

crespitosum, Sehott= V. obliquum, Moore.

•capillipes, Diels. Aspidium capillipes, Bak. in Journ. Bot. xxvi.

(1888) 228.—Szechuen : Yunnan.

-<xi ruifolium, Bak.— Y. oineiense, C. C/tr.

<JARVlFOLlUM, C. Chr. Aspidium carvifolium, Kunze. Aspidium conii-

folium, Wall. Poh/stichum Faheri, Christ in Lecomte, Not. Syst. i.

(1909) 37.—Kweichau : Yunnan : Szechuen : Hupeh : Formosa,

coniifolium, ll'a//. = P. carvifolium, C. Chr.

<jraspedosorum, Diels in Engl. Jahrb. xxix. (1900) 192. Aspidium
crtispeilosarum, Maxim.— Kweichau : Hupeh : Shensi : Manchuria :

Ko rea

.

Var. Giraldii, Christ in Xuov. Griorn. Bot. Ital. n. s. i\\

Shensi.

(1897)

deltobon, Diels. Aspidium deftodou, Bak. in Card. Chron. n. s. xiv.

(1<S8 \) 494.—Kwangtung : Kweichau : Yunnan: Szechuen : Formosa.

Var. ctltrata, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905)

27 \ unnan.

Var. Hkxryi, Christ in Bull. Acad, Ceogr. Bot. xvi. (1906) 109.

Yunnan : Szechuen.

DIpLAZIOlDES, Christ, /. e. xi. (1902) 260.— KwcMchau.

falcatum, Diels in Engl. Jahrb. xxix. (1900) 11*4. Pohfpodium falca-

tfim9 Linn. fil. Cyrtomiumfalcatum^ Presl.— China : Formosa : Korea.
i
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POLYSTICHUM FALCATUM. )

v
i

Forma acuminatum, Diels in Engl. Jahrh. xxix. (1900) 195.

China, Centr. : Quelpart I.

Forma intermedium, Diels, /. c.—China, Centr. : Quelpart I.

Forma macropterum, Diels, /. c.— ( liina, Centr.

Forma polypterum, Diels, /. c.—China, Centr.

Var. caryotideum, Wall. ; Christ in Bull. Acad. Geogr. Bot. xiii.

(1904:) ] 16.—Kweichau : Szechuen: Hupeh : Shensi : Formosa.

Var. genuina, Mak. in Bot. Mag. Tokyo, 190(5, 212.— Formosa.

v
rar. MUTICUM, (Christ in Lecomte, Not Syst. i, (1909) 37.

Yunnan.

FAlcinelllim. Cyrtomhnn falcmellum, Christ in Nuov. Giorn. Bot. Hal

n. s. xvii. (1910) 227.—Hupeh.
Fuanchetti, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905) 28.

Szechuen,

n:\xlNELLUM, Diels. Aspidittm frujinellum, Christ in Bull. Herb. Boiss

vii. (1899) 15.—Kweichau : Yunnan : Szechuen.

Var. ix.equale, Christ in Bull, Acad. Geogr. Bot. xi. (1902) 2(54.

Kweichau.

glaciale, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905) 28.

Yunnan : Szechuen,

Hancockii, Diels. Ptilopteris JIancockii, Hance in. Journ. Bot. xxii.

(L884) 139. Aspidittm redttctwn
9
Bak.— Formosa.

HECATOPTERUM, Diels in Eng. Jahrh. xxix. (1900) 193. P.auriculatum,

var. stenophi/ltum
9
Bak.—Szechuen.

Var. marginale, Christ in Bull, Acad. Geogr. Bot. xiii. (1904)

114.—Kweichau.

Henryi, Christ in Lecomte, Not. Syst. i. (1909) 36.—Yunnan.

Hookeuianum, C. Chr, Lastrea [fookeriana, Presl. Aspidinm caducum,.

Wall. ; Christ in Bull. Herb. Boiss. vi. (1898) 969.—Yunnan.
iciiangense, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905) 28.

j Ispidittm auricukttum^ var. ichangense^ Bak.—Hupeh.

ilicifolium, Moore ; C. ( !hr., Ind. Fil. (1 9015) 582. Aspidivm ilicifolinm n

Don.—Yunnan.

Var. Delavayi. Christ in Bull. Soc. Bot. France, lii. Mem. i.

(1905) 31.—Yunnan.
lachenense, Bedd. ; Diels in Engl. Jahrb. xxix. (1900) 192. Asp'ulium

lachenense, Hook.— Shensi.

lanceolatum, Diels. Aspidhtm lanceolatttm, Bak. in Gard. Chron. n.s.

xiv. (1880) 494.—Hupeh.
lepidocaulon, J. Sin. Aspidium lepidocauhm , Hook.; Palibin in Act.

Hort. Pctrop. xix. (19(H) 41.—Formosa : Korea.

lobatum, Presl ; Diels in Engl. Jahrb. xxix. (1900) 193. Polypodium

lohatttm, Httds. Aspidinm lohatum, Sw. A. acideatum Sw., partly

Hook. & Bak.—China, North and West.
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PoLYSTICHUM LOBATUM,

Var. 8INENSE. As[tidium Preseattiannm var. sinense, Christum

Bull. Soc. Bot. Ital. (1901) 289.—Shensi.

Var- squarrosum, Bak. ; C. Chr., Ind. FiL (1906) 283. Aspidium

squarrosunij D. Don.— Kwangtung

LONCHITOIDBS, Diels. Aspidium Imchitoides, Christ in Bull. Herb. Boiss.

vii. (1809) 10.— Kweichau : Yunnan : Hupeh.

longipalkatum, Christ in Lecomte, Not. Syst. i. (1909) 35.—Yunnan.

Martini, Christ in Bull. Acad. Geogr. Bot. xi. (1902) 263.—
Kweichau,

Maximowiozii, Diels; C. Chr., Ind. FiL (1900) 584. Polypodhtm

Ma.vimowiczii, Bak.—Loochoo.

MlCHELII, Christ in Bull. Acad. Geogr* Bot, xix. (1910) 16.—Kweichau..

MixirscuLUM, Christ in Bull. Soc. Bot. France, Mem. i. (1905) 31.

Yunnan : Szechuen.

monotis, C. Chr., Ind. Fil. (1906) 584. Aspidium mouotis, Christ.

Kweichau ; Szechuen.

moupinense, Bedd. ; Christ in Bull. Acad. Geogr. Bot. xvi. (190(1) 113-

Aspidium moupinenxe, Franch.—Szechuen : Shensi,

NEPALENSE, C. Chr. uispidium nepalense, Spreng. A. marginatum. Wall..

A. manmeinense, Christ in Bull. Herb. Boiss. vi. (1898) 9(55.—Yunnan.

nephuolepioides, Christ in Bull. Acad. Geogr. Hot. xi. (1902) 258.

—

Kweichau,

niitakayamense, Hayat. in Jouru. Coll. Sc. Tokyo, xxii. (1906) 243.

—

Formosa.

OBLIQUUM, Moore. Aspidium obliquum, I). Don. A, cwspkosum, Wall. ;.

Christ in Bull. Soc. Bot. France, Hi. Mem. i. (1905) 2(5.—Yunnan :

Szechuen : Formosa.

omeiense, C. Chr. Aspidium caruifothtm, Bak. in Journ. Bot. xxvL

(1888) 228.—Szechuen.
parvulum, Christ in Bull. Acad. Geogr. Bot. xiii. (1904) 114.

Szechuen : Kweichau.

PINFAENSE, Christ, /. c. (1909) Mem. 177 (nomen),—Kweichau,

pr^longum, Christ, /, e. xi. (1902) 260.—Kweichau : Yunnan.

(

(1906)

Prescottianljm, Moore
;

Aspidium Prescottianum, Wall.—Szechuen: Shensi.

SETOSOI, Schott ; Christ in Bull. Acad. Geogr. iJot.

Asjndium setosnm, Wall.—Szechuen.

shensiense, Christ, /. c. 113.— Shensi.

sinense, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905) 30.

P •Szechuen : Yunnan.

speciosum, J. Sm. Aspidium speciosum, D. Don. tffine, Wall. ; CI

(1898) Kweichau : Yunnan : Szechueni
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Polystichum Standishii, C. Chr. Lastrea Standishii, Moore in Gard. Chron.

(18t>3) 292. Aspidium Userpith[folium, Mett. A, feslinum, Himir.
Ivwanotiiiio- : Loochoo.

stbnophyllum, Christ in Hull. Soc. Hot. France, lii. Mem. i. (1905)
27.—Szechuen.

SL'BMITE, Diels in Engl. Jsilirb. xxix. (11)00) 192. Aspidium suhmite,

Christ.— Sheii si.

THii'TEitoN, Presl. Aspidium tripteron, Kunze ; Kom. in Act. Hort.

Petrop. xx. (1901) 129.—Szechuen : Hupeli : Manchuria : Korea.

TSUS-SIMENSE, J. Sin. P. lobatum, forma. Aspidium tsus-simense, Hook.

;

Diels in Engl. dahrb. xxix. (1900) 192.-China, South: Korea.

VA1UUM, Presl. Polypodium varium, Linn. Aspidium varium, S\v.
;

& China : Manchuria : Korea.

Var. fbuctuosum, Christ in Bull. Herb. Boiss. vi. (1898) 907.

Yunnan.

Var. OBTUSUM, Christ in Bull. Soc. Hot. France, lii. Mem. i. (1905)

iiiuian : K orea

.

43.—Yunnan.

vittatum, C. Chr. Cyrtomium vittatum, Christ, I c. 33—Y
xiphophylli'm, Diels in Engl. Jahrb. xxix. (1900) 192 Aspidium

xiphophyllum, Bak.—Szechuen.

YUNNANEXSE, Christ in Lecomte, Not. Syst. i. (1909) 34.—Yunnan.

Pteridium AQriLiM'M, Kuhn. Pterin aquilina, Linn.
; Benth., Fl. Hongk.

(18(H) 449.—China : Manchuria : Korea.

Var. lanuoixosum, Bory (pro specie) ; Hayat. in Journ. Coll. Sc.

Tokyo, xxv. (1908) 245.—Formosa.
Var. osmundoides, Christ in Bull. Acad, (icogr. Hot. xix. (1910) 9.

K orea.

PTEBIS ACTINOPTEROIDES, Christ in Bull. Herb. Hoiss. vii. (1899) 6.

Yunnan : Szechuen : Hupeh.

asperula, J. Sm.= V. biaurita, Linn.

BIAURITA, Linn.; Hook. & Bak.. Svn. Fil. ed. ii. 104.—China, South.

CHE1LANTHOIDES, Hayat.; Matsum. k Hayat. iii Journ. Coll. Sc. Tokyo,
xxii. (1900) 019.—Formosa.

•CHKTICA, Linn.
; Diels in Engl. Jahrb. xxix. (1900) 202.—

(

'liina, AVest

and North: Korea: Formosa: Loochoo.

Var. CARTir.AiUDENS, Christ in Bull. Soc. Bot, France, lii. Mem. i.

(1905) 50.—Yunnan.
Var. Uosthohnii, Diels in Engl, dahrb. xxix. (1900) 202.— China,

Centr.

Var. SUBIMBROSA, Christ in Bull. Acad. Geogr. Hot. xvii. (1907)
1 31.—Yunnan.
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Pteris dactylina, Hook. ; Diels in Engl. Jahrb. xxix. (1900) 202.—Yunnan :

Szechuen.

decrescexs, Christ in Bull. Acad. Geogr. Hot. xvi. (1906) 244.

Kweichau : Kwaiiirtunsr.
r> o

deltodon, Bak. in Journ. Hot. xxvi. (1888) 22(5.—Kwangtung : Sze-

chuen,

dimorpha, Copel. in Philipp. Journ. Sc. iii. v. (1908) 282.—Kwan<>'tuno\

ensiformis, Barm. P. crenata, Sw. ; Benth., FI. Hongk. (18(51) 448.

China : Formosa.

Yunnan : Q

L909) 50.—Kweichau.

(1900) 202.—Kweichau :

) 103.— Formosa.

GEminata, Wall. P. Kleiniana, Presl ; Christ in Bull. Soc. Bot,

France, Hi. Mem. i. (1905) 57.—Szechuen : Formosa.

Grevilleana, Wall. ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo,

xxii. f 190(5) G21.—Fokien : Formosa.

Henryi, Christ in Bull. Herb. Boiss. vi. (1898) 957, — Yunnan.

iNjEQUalis, Bak. in Journ. Bot. xiii. (1875) 199.—Kiangsi : Hupeh :

Szechuen.

incisa, Thunb. = Histriopteris incisa, J. Sm.
[xsiGNis, Mvtt. in Journ. Bot. vi. (1868) 269.—Kwangtung.
Kleiniana, Presl= P. geminata, Wall.

longifolia, Linn. ; Benth., FI. Hongk. (18(51) 417.—China, South and
Centr. : Formosa : Loochoo.

Var. auriculata, Milde; Christ in Nuov. Giorn. Bot, Ital. n. s. iv.

(1897) 89.—Shensi.
longipes, D. Don ; Matsum. & Hayat in Journ. Coll. Sc. Tokyo, xxii.

(190G) 621.—Formosa.
longipinnula, Wall. ; Christ in Bull. Herb. Boiss. vi. (1898) 956.

—

Kweichau : Yunnan : Szechuen.

marginata, Zfory= P. tripartita, Sw.

morrisonicola, Hayat. in Bot, Mag. Tokyo, xxiii. (1909) 33.

—

Formosa.
multifida, Poir. P. serrulata, Linn. fiL; Benth., FI. Hongk. (1861)

448.—Hongkong : China, West and North : Korea.

Var. obtusa, Christ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo,

xxii. (1906) 623.— Formosa.

intermedia, Christ in Xuov. Giorn. Bot, Ital. n. s. iv. (1897) 89.—Shensi.

nana, Christ. P. trifoliata, Christ in Bull. Herb. Boiss. vii. (1899) 7.

Kweichau : Yunnan,

Var. quinquefoliata, Copel. in Philipp, Journ. Sc. iii. v. (1898)
282.— Kwangtung.
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Ptbris quadriaurita, Retz. ; Dicls in Engl. Jahrb. xxix. (1900) 202.

l\ biaurita, Linn.—China : Formosa.

Var. Ducloitxii, Christ in Bull. Soc. Bot. France, Hi. Mem. i.

(1905) 56.—Yunnan.
parviloba, Christ in Bull. Acad. Geogr. Hot. xvii. (1907) 149 —

Kweichau.

PAUPERCULA, Christ, I. c. xvi. (1906) 131.— Szechuen.
plumbea, Christ in Lecomte, Not. Syst. i. (1909) 49.—Kwangtung.
SEMIPINNATA, Linn. ; Bcntli., Fl. Hongk. (1861) 448.—China, South:

Formosa : Loochoo : Korea.

Var. dispar, Kunze; Christ in Bull. Soc. Bot. Ital. 1901, 293.

China, South : Formosa,

serrulata, Linn. fil.= Y. multifida, Voir.

ktknophylla, Wall. P. cretica, var. stenopht/lla, Bak. ; Matsum. &
Hayaf. in Joiirn. Coll. Sc. Tokyo, xxii. (1906) 620.—Formosa,

tril'oliata, Chrid = V. nana, Christ.

tripartita, Sw. ; Christ in Bull. Acad. Geogr. Bot. xvi. (1906) 131.

P. maryinafa, Bory. P. yunnanensis, Christ.—Yunnan: Formosa.

Var. magna, Christ in Bull. Herb. Boiss. ser. 2, i. (1901) 1016.—
Loochoo.

Wallichiana, Aganlh ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo,

xxii. (1906) 623.—Formosa,
yunnanensis, Christ = V. tripartita, Sw.

Salvinia NATANS, Allm. ; Diels in Engl. Jahrb. xxix. (1900) 209. Marsilea

nutans, Linn.—China, Centr. : Manchuria.

Schi/oloma exsifOlia, J. Sm. Lindxaya ensi/olia, Sw. ; Bcnth., Fl. Hongk.

(1861) 446.—China, South.

iiETEROPHYLLUM, .1. Sm. Lintlsaya heterophylla, Dry. ; Benth., Fl.

Hongk. (1861) 446.—China, South.

SCOLOPENDRIUM, Allans. = I'hILLITIS, Liuhvig.

Selliguea cochlearis, Christ in Bull. Acad. Geogr. Bot. xvii. (1907) 142.

—

Kweichau.

coratensis, Christ in Fedde, Repert. Nov. Sp. v. (1908) 11.—Quelpart

I. : Kweichau.

Levkillei, Christ in Bull. Acad. Geogr. Bot. xvii. (1907) J 43.

Kweichau.

triphylla, Christ= I'olvpodium triglossum, Bah.
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Stenochl^ena sorbifolia, J. Sm. ; Matsum. & Hayat. in Journ. Coll. 8e

Tokyo, xxii. (190«>) GOO. Aerostiehtm sorhifoUum, Linn.—Yunnan

Formosa.

Var. RlGlDA, Yabe ; Matsum. & Hayat. /. c.—Formosa.

Struthioiteris, Willd. = MATTKUCOiA, Todaro.

Trichomanes auriculatum, Blume ; Hook. & Bak., Syn. Fl. ed. ii. <
s 2.

—

China, South and West : Formosa : Looehoo.

BIMARGINATUM, v. d. Bosch. T. neUijheretixe, Bedd. ; Matsum. & Hayat.

in Journ. Coll. Sc. Tokyo, xxii. (1906) 566,—Formosa.

bipdnctatitm, Poir. ; Matsum. & Hayat, I. c. 564. Hymenophylhnn

Filicula, Bory.—China : Formosa : Korea.

CUPKESSOIDES, Desv. T. obscurum, Blume ; Christ in Bull. Herb. Boiss.

(1901) Looehoo.

; Benth., Fl. Hongk. (1861) 463.—Hong-

Fargesii, Christ in Bull. Soc. Bot. France, lii. Mem, i. (11)05) 10.—

Szechuen.

formosanum, Yabe in Bot. Mag. Tokyo, xvi. (1902) 45.—Formosa.

HUMiLE, Forst. ; .Matsum. & Hayat in Journ. Coll. Sc. Tokyo, xxii.

(11)06) 565,—Formosa.

INTRAMARGINALS, Hook.

kong.

japonicum, Franch. et Savat. = T. orientale, Christ.

JAVANICUM, Blume ; Matsum. & Hayat. in Journ. Coll. Sc. Tokyo, xxii

(11)06) 5(>5.—Formosa : Looehoo.

Kurzii, Bedd. 1\ nanum, v. d. Bosch : Matsum. & Hayat. 1. c. 566.—

Formosa.

latemarginale, Eaton ; Hook. & Bak., Syn. Fil. ed. ii. 79.—Hong-

kong.

LIUKIUENSE, Yabe in Bot. Mag. Tokyo, xix. (1905) 35.—Looehoo.

Makinoi, C. Chr.

(1899) 2.—Yunnan.

Mak. ; Christ in Bull. Herb. Boiss. vii.

») Kwangtung.

M x (1898)

193.—Looehoo.

Miyakii, Yabe in Bot. Mag. Tokyo, xix. (1905) 34.—Formosa.
m. -«-w • -m - Mi TT i»T /"N 1 I C^A TIT 1

Mat

(1906)

naseanum, Christ in Bull. Soc. Bot. France, lii. Mom. i. (1905) 11.

—

Szechuen : Looehoo.

neilgherense, Bedd.=T. bimarginatum, r. d. Bosch.

OMPHALODES, C. Chr. T. peltatum, Bak. ; Matsum. & Hayat. in Journ.

Coll. Sc. Tokyo, xxii. (1906) 567.—Formosa : Looehoo.
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Trichomanes orientals, C. Chr. T. japonkum, Franch. et Savat. ; Christ
in Bull..Acad. Geogr. Bot. xiii. (1904) 100.—China. South : Formosa :

Korea.

Var. angustatum, Christ in Bull. Acad. Geogr. Boi. xviii. (1909)
146.—Quelpart I.

Var. oshimense, Christ in Bull. Herb. Boiss. ser. 2, i. (1901) 1016.
Loocl 100.

pallidum, Blume
; Matsuin. k Hayat, in Journ. Coll. Sc. Tokyo, xxii.

(1906) 566.—Formosa.
parvulum, Poir. ; Benth., Fl. Ilongk.

Formosa : Korea.

peHatum, JJ<i/,\= T. omphalodes, 0. Chr.

462.—China, South :

radicans, S\v.; Bak. in Journ. But. xxvi. (1888) 225.—Szechuen :

Fokien : Formosa.

Var. anceps, C. B. Clarke. T. anceps, Wall. ; (Christ in Bull. Acad.
Geogr. Bot. xvi. (190(1) 101.—Yunnan : Loochoo.

rigidum, S\v.
; Matsuin. & Hayat. in Journ. Coll. Sc. Tokyo,

(1906) 568.— Kongkong : Formosa: Loochoo.

• *

xxn.

stknosiphon, Christ iii Fcdde, Report. Nov. Sp. v. (1908) JO.
Quelpart 1.

tiiyanostomum, Mak. in Bot. Mag. Tokyo, xii. (1898) 193.—Forn
IJOOChoo.

losa :

Vittaria carcina, Christ in Bull. Acad. Geoo-r. Bot. xiii. (1904) 109.
Kweichau.

elongata, Sw. ; Christ in

(1899) Yunnaiu
>()2)

Kweichau: Yunnan: Szechuen: Fokien: Formosa: Korea
Kweichau : Fokifilipes, Christ, I. c. xvii. (1907) 150.-

flexuosa, Fee ; Copel. in Philipp. Journ. Sc. iii.

Kwangtuntr.

ien.

(1908) 282.

lanceola, Christ in Bull. Herb. Boiss. iv. (1896) 674. ? V. j
Miq.—China : Formosa.

japontca

Szechuen.

suberosa, Christ, I. c.—Szechuen.

(190

Woodsia alpina, Gray ; Kom. in Act. Hort. Pet
Acrostichum alpinvm, Bolton.— Manchuria.

Andersoni, Christ =\X. lanosa, Hook.

rop. xx. (1901) 109.

cinnamomea, Christ in Bull.

Szechuen.

Acad. Geogr. Bot. xvi. (1906) 122.
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Woodsia Delavayi, Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905)
45.—Yunnan.

elongata, Hook.
; Diels in Engl. Jahrb. xxix. (1900) 187.—Yunnan.

eriosora, Christ in Fedde, Repert. Nov. Sp. v. (1908) 12.
frondosa, Christ, /. c. 12.—Korea.

Korea.

glabella, R. Br. • Kom. in Act. Hort. Petrop.
blanchuna.

xx. (1901) 112.

Hancocki, Bak. in An... Bot. v. (1891) 196.—Szechuen :

Manchuria.
Chihli

ILVENSIS, 11. Br.
; Kom. in Act. Hort. Petrop. xx. (1901) 111. A

stichum ileense, Linn.—Manchuria.
indusiosa, Christ in Lecomte, Not. Sjst. i. (1909) 41.—

Y

lanosa, Hook. Gymnogramme Andersoni, Bedd. ' Woodsia Anders
Christ in Bull. Soc. Bot. France, lii. Mem. i. (1905) 45.—

Y

cro-

unnan.

Szechuen.

sont,

unnan :

macrochl^ena, Met*.
; Kulm in Journ. Bot. vi. (1868) 270. Shantuno-

manchuriensis, Hook.; Kom. in Act. Hort. Petrop. xx. (1901) 108.

~

China, West : Manchuria : Korea.

POLYSTICHoides, Eaton
; Diels in Engl. Jahrb. xxix. (1900) 187.

China, West and North : Manchuria : Korea.
Rosthorniana, Diels in Engl. Jahrb. xxix. (1900) 187.-China, West.

, - (1—

,

stichoides, var. sinuata, Hook.—China, North : Korea.
y~NJ m a _ _

IF. poly-

Veitchii, Christ in Bull Acad. Geogr. Bot. xvi. (1906) 121.—Szechuen

kong : Kwan^tuno*.
Hongk. (1801) 445.—Hong-

japonica, Sm.
; Diels in Engl. Jahrb. xxix. (1900) 199. Bleckm

japomcum, Linn, fil.—China, South and West : Kiangsi : Formosa :

Quel part 1.

Kempii, ( 'opel. in Philipp. Journ. Sc. iii. v. (1898) 280.—Kwangtuno-
radicals, Sm.

; Diels in Engl. Jahrb. xxix. (1900) 199. Blechnum
radicans, Linn. Woodivardia orientalis, Sw.—Hongkong : Kwang-
tung

: Yunnan
: Szechuen : Hupeh : Shensi : Formosa.

LINN. JOURN.—BOTANY, VOL. XXXIX.
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A Revision of the Genus Aetinidia, Lindl. By Stephen Troyte Dunn, B.A.,

F.L.S., F.R.G.S., sometime Superintendent of the Botanical and

Forestry Department, Hongkong, China.

(Plate 25.)

[Read 2nd February, 1911.]

Actinidia, Lindl. Introd. Nat. Syst. ed. ii. 439 (1836) ; Planch, in Lond.

•Jonrn. Bot. vi. (1847) 302; Benth. in Journ. Linn. Soc. v. (1861) 54,

Fl. Hongkong. (1861) 26 ; Benth. et Hook, f., Gen. PI. i. (1862) 184
;

Baill., Hist, des PL i. (1867-9) 114 ; Miq. in Ann. Mus. Bot. Lugd.-Bat. iii.

(1867) 15 ; Maxim, in Bull. Acad. Sci. St. Petersb. xxxi. (1887) 17 ; in Act.

Hort. Petrop. xi. (1890) 34 ; Gilg in Engl. u. Prantl, Pflanzenfain. iii. 6

(1893) 125 ; Van Tiegh. in. Journ. de Bot, xiii. (1899) 170 ; Finet etGagn.,

Fl. As. Or. ii. (1905) 16 ; C. K. Schneider, 111. Handb. Laubholzk. ii. (1909)

323.

Trochostifjma, Sieb. et Zucc. in Abli. Akad. Wiss. Muench. iii. (1843) 726,

t. 2, f. 2 ; Endl., Gen. PI. Suppl. iii. 94 (1843).

Kalomikta, Kegel in Bull. Phys. Math. Acad. Petersb. xv. (1857) 219.

Frutices diffusi, scandentes vel erecti. Folia al tenia, simplicia, ssepius ser-

rulata, coriacea vel membranaeea, penninervia; stipula) minutae, eaducissinue.

Cymse axillares vel in ramis brevibus fioriferis dispositee, l-x> -florae,

bracteolatse. Flores polygami ; sepala 5, rarius 2-4, libera, imbricata v.

rare valvata
;
petala 5, rarius 4, hypogyna, libera vel basi connata, valde

imbricata; stamina go , libera v. basi connata et corolla basi soope adnata,

antheris versatilibus, ssepe sagittatis, extrorsis, 2-locularibus, loculis parallelis,

rima dehiscentibus ; discus 0; ovarium liberum, basi latum, ao -loculare,

carpellis rarius in medio vix cohajrentibus ; styli loculorum numero sequales,

ima basi contigui vel in carpellis propriis separatim ortis, in annulum

instructi; ovula co in loculis, axillaria, horizontalia, anatropa [integumento

unico, Van Tiegh.]. Bacca multilocularis. Semina in pulpa immersa, parva,

2-3 mm. longa; testa cartilaginosa, pellucida, sicco reticulata, tegmine

crustaceo nitido ; albumen copiosuin, earnosum ; embryo axilis, cylindricus,

rectus, dimidium seminis ssepius excedens, radicula juxta hilum.

The Actinidias hold somewhat the same position in the vegetation of the

Far East that the brambles do in this country—that is to say, thev provide a

large part of the shrubby growth in wood borders and in hedges, in districts

in which they abound, climbing over small trees when occasion offers or

forming large straggling bushes on the hill-sides. Their long weak shoots

do not, however, as in the case of the brambles, hook themselves on to their

supports by means of thorns, they rather elbow their way by means of short

divergent side branches until they find access to the light above them. As in
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J?«&im, the inflorescences are usually produced on the second year's growth,
which is sometimes a normal leafy branch, sometimes a special flower-bearim'-

r
spar. The long arching shoots which appear during the spring and summe.
months give rise in the following year to secondary branches bearing leaves
which are often strikingly different in shape and character from those on the
primary stems—a point which will explain some anomalies in series of
specimens in herbaria. The flowers are usually completely dioecious, and the
male plants are considerably more common than the female.
The uses of the Actinidias, as at present known, are few. The Ion" tomrh

H

following note :
—" D

stems of the climbing forms are, like so many lianes in countries devoid of
cheap cordage, used for binding field and mountain produce both in Japan
and China. The fruits, which in several species have a greenish pulp of
pleasant acid taste, somewhat resembling that of gooseberries, are collected
and eaten in many parts of those countries.

The specimens upon which the genus was founded were collected
in Nepal in 1821 by Wallich, who attached to them his number 6634 and the

.
Wall. Tracliytillce, Dec.

ulla ajinitas?" Some of these specimens, which were in flower only,
eventually came into the hands of Lind ley and were recognised by him as
separable from all genera then known by their climbing habit in conjunction
with the peculiar radiating arrangement of their styles. He therefore
described them * as a new genus of Dilleniacese in 1836 and chose for it the
name Actinidia in consequence ^ m* i^L-meuuuiieu cnaracterj. It was
about seven years later that Siebold and Zuccarini obtained abundant
flowering and fruiting specimens of several apparently congeneric species of
climbing Ternstrcemiaceous shrubs from the mountains of South Japan. They
had succulent fruit and conspicuously radiating styles. They were, in fact
Actinidias, but these authors, not suspecting that Lindley's Indian o-enus of

t. It

one
five species of a new genus of Ternstrcemiacea?, viz. Trochostigma § . As
of these proved to he a ScHzandra and the remaining four were subsequently
reduced to two, the genus now comprised three species. A fourth, discovered
by Fortune in China, was described in 1817 by Planchon

||, who 'at the same
time declared the generic identity of Actinidia and Trochostiyma. Scarcely
two years, however, had elapsed after Planchon's unification of the genus,
when Gardner, with specimens of what is now known as Actinidia Championi,
identified them IT with a third genus in a third natural order, viz. with
/leptaca, a doubtful Tiliaceous genus of Loureiro. It is easy to understand
how Gardner was led into this mistake when it is observed how very slightly

* Introd. Nat. Syst. ed. ii. 439 (1836). f dKT \s a star ,

X Abh. Akad. Wiss. Muench. iii. (1843) 726. § Tpo^os, a wheel.

|

Lond. Journ. Rot. vi. (1847) 30L>. f Hooker's Kew Journ. i. (1849) 293.

2f2
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imbricate, in fact almost valvate, the sepals of the male flowers of that species

are, Gardner had no Female flowers. Probably Champion, who sent him the

specimens from Hongkong, was unable to find that sex, as it is extremely rare

there, though the male plants are frequent about the island. The true affinities

of the plant were recognised by Bentham in his c Flora Hongkongonsis' a few

years later.

Me; I11W hil e, a s ixth species, known in Manchuria as Kalomilda, was described

by Maximowiez * as a I'rnnus and was subsequently made by Kegel t the

type of a new genus under the name of Kolomikta, being finally placed in its

true position as Actinidia Kolomieta by Maximowiez. A few years later

Hooker and Thompson added a species from India J and Bentham another

from S. China §. The latter was the first example of the type, now well

known, which is distinguished by the thick indumentum of the leaves and

flowers. Meanwhile important collections from the interior of China were

beginning to arrive in Europe, and between 1 <S,S 4 and 18ib"i five new ( Tun >«•

members were added to the now considerable genus by Hemsley||, FranchetU,

Maximowiez **, and Hanee ft- To these thirteen species, seven more were

added between 1905 and .11100, all from the interior of China, while the

novelties described in this paper bring the total number up to twenty-four.

Systematic Position.—It may be stated by way of preface that practically

all botanists who have 4 given attention to the systematic position of Actinidia

have placed it either in Dilleniacea? or in Ternstro&miacese, and that it is there-

fore unnecessary to discuss its relations with any other families. The founder

of the genus considered H that it belonged to Dilleniaceae in consequence of

its numerous carpels, free styles, and, as he supposed, innate anthers, all of

which were characteristic of his idea of that Order. Their absence among

the genera, so far as they were known to him, of Ternstroemiacese would have

prevented him from including it in that family. He did not possess fruit.

When six years later Siebold and Zuccarini§§ with abundant material

including fruit described their genus Trochostigmcu which, as we have seen,

proved to be congeneric with Actinidia, they recognised its close affinities

with Saurauja and placed it, but with some doubt, in Ternstroemiacea1
. In the

same year, 1843, it was included in the third Supplement of Endlieher\s
fc Genera Plantarum '

|| ||, and placed next to Saurauja in his tribe Sauraujea* of

Ternstroemiacese. The next two Actinidias that were discovered, happening to

have their sepals only slightly imbricate, and their fruit not being available,.

* In liupr. in Hull. Wiy*. Math. Acad. xv. (1857) 262.

t Bull. Phyfl. Moth. Acad. xv. (18,77) 219.

§ A. vricaitha.

** A. tetramera.

A. Umata.
X A, strif/osa.

11 A, D'lvldii and A. meianandi'a.

ft A.fuhieoma.

XX Lindley, Introd. Nat. Syst. ed, ii. (183G) 431).

§§ Abh. Akad. Wis*. Muencli. Hi. (IMS) 720. Page 1)4.
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were placed by their authors, Kegel * and Gardner t, under the generic nam<
<of Kalomikta and Jleptaca, in Tiliaceae, an allied natural order, but one
from which the eliaracters of the embryo would, if they had been known, at

once have separated them. Planchon J, in his discussion of the affinities of

the Cochlospermea\ added a further argument in favour of Lindley's opinion

as to the systematic position of Actinidia by drawing attention to the similarity

in the peduncles of that genus with those of many Dilleniaceae.

The next contribution to the subject was made by Bentham in 1861 in this

journal §, where, in discussing the genera which could most naturally be
placed together under the name of Ternstroemiaceae, he pointed out that

Sauravja and Actinidia could not bo separated. While admitting the close

relationship of the latter with Dilleniacese, and especially with JJillenia, he held

that its anthers and seeds, and its close connection with Saurauja, which,
though bearing a remarkable superficial resemblance to Dillenia, is widely
divergent in floral structure, are sufficient to exclude it from that natural

order. He therefore followed Endlicher in placing Actinidia and Sauravja
together under the Ternstroemiaceous tribe Sauraujeae, and this arrangement
was followed in the first volume of Bentham and Hooker's ' Genera
Plantarum ' ||

which appeared in the following year. A few years later

Baillon was commencing a critical review of the Polypetalne for his ' Histoire

<

ft

ft

1

Among the seven characters upon the great frequency of which throughout
the Dilleniacete Baillon relies for the coherence of that Natural Order, as

understood by him, there are only two which are not common to the

Ternstroemiaceae—these are the independence of the carpels and the presence of

an aril ; and when we remember that in these two respects Actinidia is at

variance with the Dilleniaceae while in agreement with Ternstroemiacese, it is

difficult to understand Baillon's attitude in the matter. At all events most
botanists who had to deal with our genus up to the date of the publication of

Engler and Prantl's ' Pflanzenfamilien ' seem to have been in agreement
with Bentham. Maximowicz, however, in describing ** an Actinidia collected

by Potanin in North-west China in 1885, remarked that the disagreement of

eminent authorities as to the systematic position of the genus left him in such

doubt that he preferred to be guided by the anatomical character furnished

by the presence of raphides in the cells of Actinidia, which thus resembles

many Dilleniaceae while differing from Ternstroemiaceae. In the same number
of the 'Acta,' however, he transferred Clematodethra, which was at that time

* Bull. Phys. Math. Acad. Petersb. xv. (1857) 219.

t Hookers Kew Joura. i. (1849) 293. % London Journ. 13ot. vi. (1847) 302.

§ Hot. vol. v. p. 54.
|| Page 184. % Vol. i p. 114.

** Acta Hort. Petrop. xi. (1890) 34.
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regarded as a section of Clethra in Eriacea?. and placed it next to Actinidia..

The placing together of the two genera, though undoubtedly correct, furnished

in reality an argument against his recently made decision and provided a new
reason for the inclusion of both in Ternstroemiaceae, for CIematoclethra with

its united styles, few locnli, few seeds, with smaller albumen and larger

embryo is very different from all Dilleniacea?.

In 1893 Gilc contributed to Ender and Frantic 'PflanzenfamilienJ his.^ v ~— ^ — "t-

account of the Dilleniacea?, making therein a separate section for Actinidia

between Dillcnia and Saurauja. The distinguishing characters between

Dilleniaceie and Theacese (Ternstroemiacese) are stated to be the aril, the

abundant albumen, and the minute embryo. On two of these characters, the

first and last, Actinidia and Saurauja would be excluded from Dilleniac'ese, and
as the quantity of albumen is variable in Ternstroemiacefe (absent, for instance,

in Euryd) their inclusion in the former Natural Order is difficult to follow.

From what has been said it is clear that some considerable divergence-

exists between the opinions of the numerous eminent botanists who have-

discussed the systematic position of Actinidia and the group of genera to

which it belongs. A review of the facts must now be taken. In locating a

group of genera possessing admitted affinities with two Natural Orders

the systematist must follow one of three courses according to the strength, in

his judgment, of the affinities of the members of the group (1) inter $e,.

(2) with one of the Natural Orders, (3) with both. In the first ease, the affinities

inter se being strong and those with the two Natural Orders weak it would

be proper to make a new natural order. In the second case the group would

naturally be attached to the natural order with which its affinity predominated..

In the Ihird case there being strong affinities with both natural orders the

boundary between the two for practical purposes would be broken down
and some systematic compromise would be necessary to avoid their fusion into

one. ] hope to be able to show that the second solution is the one applicable

to thisicase— that is to say, that Saurauja is inseparable from Ternstroemiaceav

while the remaining two, Actinidia and (lematoclethra, can be properly

excluded from Dilleniacea1
.

Saurauja differs from all Dilleniaeese in its coherent petals, versatile

anthers, united styles, numerous small seeds, and in the moderate (not minute)

embryo. All these characters are common to a considerable number of the

genera of Ternstreemiaeea*, some, indeed, to all of them, CIematoctetlira

closely agrees with Saurauja. The only point, on the other hand, in which

they agree with Dilleniacea? rather than with Ternstroemiacefe is in the

presence of raphide-bearing cells, and this anatomical character will probably

not be considered of so much systematic importance as those of floral

structure. It now remains to be seen whether Actinidia, which undoubtedly

possesses clo;-e affinities with Dillenia, can properly be excluded from
Dilleniacea?. Actinidia agrees with Dilleniacea? in its many-celled ovary, its
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free styles, and in the copious albumen of its seeds. But these characters.

are also to be found in many genera of Ternstroemiacese. Omphalocarpnmr

for instance, has very numerous ovarian cells, while free styles and copious

albumen are not uncommon in the Order, On the other hand, it agrees with

Temstrcemiacece in its versatile anthers, its numerous seeds, and its moderate-

sized embryo—characters which are entirely absent among Dilleniacese.

In the opinion of the writer, too much weight has been given to the

resemblance, which is certainly most striking, between the foliage of Sauravja

and Dillenia and between the hermaphrodite flowers of Actinidia and those

of Dillenia. The essential characters are not found upon investigation to be-

in close agreement, A critical comparison, in fact, of all the structural

characters upon the importance of which for classification botanists very

generally agree, shows a convincing agreement of Actinidia
9
and even more so

of the remainder of the group, with Ternstrcemiacese and a corresponding-

disagreement with the Dilleniaceje.

Systematic Arrangement of Actinidia.

Sect. 1, Ampullifer^-:.—Leaf surface glabrous, nerves and nerve-axils sometimes,

pubescent ; ovary bottle-shaped ; fruit without spots.

Anthers brown or black.

Leaf-veins not uniformly setose.

Claw of petals greenish 1. melanandra, Franch.

Claw of petals brown 2. rufa, Miq.

Leaf-veins uniformly setose 3. GiraldiL Diels.

Anthers yellow.

Flowers pentamerous 4. polygama, Miq.

Flowers 2-4-merous.

Sepals imbricate 5. tetramera, Maxim.

Sepals valvate G. valvata, Dunn.

Sect. 2. Leiocarp^e.—Leaves slightly woolly on the veins, shoots quite glabrous ; ovary

glabrous, cylindric ; fruit without spots 7. Kolomicta, Maxim.

Sect. 3. Maculatve.—Leaves usually quite glabrous ; ovary cylindric ; fruit spotted.

Ovary pubescent.

Leaves thickly coriaceous 8. coriacea. Dunn.

Leaves chartaceous or membranous 9. callosa, LindL

Ovary glabrous 10. rubricaulis, Dunn..

Sect. 4. Vestitje.— Leaves or shoots shaggy or woolly.

Peduncles copiously branched 11. Championi, fienth

Peduncles little branched.

Leaves destitute of stellate hairs.

Mature leaves glabrous or thinly hairy.

Leaves orbicular

[et Gaga
1 2. holotrUha, Finet
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Leaves oblong-lanceolate

Leaves green beneath.
[et Thomg>

Buds perulate
13< striff0Sa> IIook . f>

Buds eperulate ]4 , Hemskyona, Dunn.
I .eaves glaucous beneath

] 5. Henryij j )mm
Mature leaves densely hair v.

I 'ubescence strigose 16 . n/dis> Dunn
P..bescence velvety 17 . ^vV/a, Francl]

Leaves tomentose with stellate hairs.

Leaves cuneate at base 18 . ianceolata, Dunn.
Leaves rounded or cordate at base.

Petioles 6-8 nun. long .
; 19 , eriantha> Bentll

Petioles over 12 mm. loner.

Leaves broadly ovate.

Young shoots setose 20 . chinemis, Planch.
^ oung shoots woolly 2L lamta, [l einsL

1 .eaves oblong.

Leaves membranous 22. falvicoma, Ilance.
Leaves coriaceous 23. pachyphylla, Dunn.

Geographical distribution * —The genus us at present known falls naturally
into three divisions, distinguished by their floral and vegetative characters
no less than by their geographical dispersion. One is essentially northern,
extending over the islands of Sachalien and Japan across Manchuria to Shensi
in N. China, and then penetrating to the south along the mountain-ranges of
W. China, or, in other words, the eastern flank of Tibet, almost to the tropics in
Yunnan. It is distinguished by its smooth stems and leaves, by its glabrous
ovaries and unspotted fruit, and comprises the first two sections, which are
separated principally by the marked difference in the shape of their ovaries.
The Ampulliferjc, which, as their name implies, possess bottle-shaped ovaries,
cover the whole of the region indicated. The most widely distributed species
is A. polygama, the area of which is flanked near its southern extremity by
the isolated areas of two closely allied species with reduced floral whorls,
viz., A. tetramera on the west and A. valvata on the east. A. rufa has a
range extending further south, but not so far north as A . polygama. The
Leiocarpas represented at present by only one species, A. Xolomicta, have
almost the same limits as the Ampulliferse.

The Maculat-e, with mostly glabrous leaves and stems, but with their ovaries
usually pubescent, form a natural transition between the above-mentioned
sections and the next. They are, moreover, intermediate in geographical
area. They occupy a well-defined band immediately north of the tropics
from the Himalaya to Formosa. The first two sections are almost wholly to
the north of this band, while the fourth is only so to a small extent, though
reaching far beyond it to the south. The dispersion of the Maculate lias

* S..« .Map (PI. 251.
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evidently been along the southern flank of the Tibetan plateau and along the

range which, running out from it in an easterly direction, forms the water-

shed between the great river-systems of S. China, the Yangtze and the West
1 liver.

The fourth section, Vestitee, distinguished by the often dense strigose or

woolly clothing of the leaves and stems, is richer in species than the other

three combined. All the species are connected morphologically and

geographically with A. chineasis, which is locally common in the mountains

of West Central China. Three closely allied species * are found in Yunmin

t

1
the coastal provinces which form its eastward limits. A. Cliampioni, wind
occupies a unique position in this section, and, in fact, in the genus, by reason

of its elaborate inflorescence, holds likewise an extreme geographical area

along the south-eastern borders of the generic area from Formosa to

Sumatra.

The area of tli hoie wnoie genus thus extends from about the 50th decree

N. latitude in Sachalien to the 8th S. latitude in Java, and from the 78th

K. longitude in Kumaon to the eastern coasts of the continent and Japan,

The systematic relation and, to a limited extent, the geographical inter-

dependence of the species are shown graphically in the following scheme :

Kolomicta.

Ljsiocarpje.

Giraldii.

melanandra.

ru fa. tetramera valvata

polygania.

I

AMJ'ULLIFKRiE

Maculate.
callosa,

coriacea.

rubricaulis.

Vkstit^:.

stvijrosa Henrvi.

rudis.

hoIotriHia.

Ilemslevana.

Davidii.

ehinensis.

i

laaceolata.

Chauipinni.

lanata.

eriantha.

fulviconia.

pachypliylla.

* A. holotricha, Henry i, rudis

t A. Hem*leyana, Davidii, lanveolata, lanata
}
fulvicoma

9
and pachyphylla.
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Sect. 1. Ampulliferae, Dunn, sect. nov.

Pagina foliorum glabra ; ovarium ampulliforme ; bacca immaculata.

Diets in Engl. Jahrb. xxix. (1900)

Bot. viii. (1894)

Gagn
\ ii. (1907) 21 ; C. K. Schneider, III. Ilandb. Laubholzk. ii. (1909) 326.
Japan, fide Ftnet et Gagn.

Loochoo Is., Wright, n. 31

!

China : Szechuen, Tchen Keou Tin, Farges, n. 406 ! Wilson, n. 3269
!'

Kiangsi, Ningpo, Faber, n. 146 ! Delavay fide Finet et Gag

E. Fritz, in Diels in Engl. Jahrb. xxix. (1900)
E

Finet (1907)

The species lias typically somewhat coriaceous leaves, which are glaucous
beneath and cuneate at the base, while the petals are without the brown,
coloration at the base which is characteristic of A. rufa, Miq.

Act. Hort. Pstrop, xxv. (1905)

, 21 ; C. K. Schneider, III. JIandb.
Laubholzk. ii. (1909) 326.—A. acuminata et suifuensis, Bud. ex Kom. I. c.

From Japan and Manchuria through Western China to Yunnan.

Var. 1. typica. Sepala dorso venaeque foliorum rufo-tomentosa. A. rufa,.

Miq. in Ann. Mus. Bot. Lngd.-Bat. iii. (1867) 15 ; Franch. et Sav., Enunu, PI.
Jap. i. (1875) 58; Maxim, in Bull. Acad. Sci. St. Petersb. xxxi. (1886) 19
(pro var.).—Trochostigma rufa, Sieb. et Zucc. in Abh. Akad. Wiss. Muench. iii.

( 1 843) 726.

Japan, fide Sieb. et Zucc.

Korea, fide Nakai.

China : Hupeh, Henry, n. 5622 !

Var. 2. ARGUTA

A. arguta, Miq. in

)

Folia axillis venularum exceptis glabra.

ad.-Bat. iii. (1867) 15 ; Franch. et Sav.,

t. in Bull. Acad. Sci. St. Petersb. xxxi.

(1886) 19; Ito et Matsum. in Jaurn. Coll. Sci. Tokyo, xii. (1900)

/
Sieb. et Zucc. in Abh. Akad.

Mi
(1843)

Trochostigma argutu

,

Manchuria : Mukden, James ! Vladivostok, Maxim. ! S.E. Manchuria,.
m '

iilfaxtm. 1

Japan : Nagasaki, Oldham, n. 863 ! Hakone, Maxim. ! Sapporo, TokubucH I
Hakodate, Maxim. I

Korea, Oldham, n. 1004 !

Loochoo Islands, fide ho et Matsum

Mt
n. 406 I D

Szechuen, Farge
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Var. 3. cordifolia, Dunn, var. now Petioli vemeque foliorum plus

minus setosi, A. cordi folia, Miq. in Ann. Mus. Bot. Lugd.-Bat. iii. (1867)*

15.—A. volubilis, Carrure in Rev. Jlort. 1874, 395, fig. 54 ; Ito, Fig. PL
Keis. Bot. Gard. ii. (1883) t. 21, non Franch. et Sav.

Japan : Cape Sangar, Wright ! Sapporo, Elwes !

Var. 4. parvifolia, Dunn, var. now Folia parva, oblongo-lanceolatav

serrulata.

China: Hupeh, Henry, n. 5938 a ! 6644! 6794!

The original description of Trochostigma rufa, Sieb. et Zucc, is so meagre-

that it might be equally well applied to Actinidia callosa, Lindl., were it not

for the figure of the fruit which accompanies it. As it is specifically in-

separable from T. arguta, Sieb. et Zucc, the description of which follows it

in the original enumeration, its specific name has priority for the aggregate

species.

It is a common climber in some parts of Japan. Its fruits are eaten and

its sweet sap is used as a drink. Its long stems are used for rope and its

bark is made into paper.

A. rufa, in its widest sense, may be distinguished from allied species by its-

long-stalked membranous leaves, glabrous except for the veins and vein-axils;

largish flowers with petals more than twice the calyx ; brown sagittate

anthers
;

glabrous bottle-shaped ovary ; and brown smooth shortly-beaked

fruit.

3. A. Giraldii, Diets in Engl. Jakrh. xxxvi. Beibl. 82 (1905) 75.

China : Shensi, Giraldi fide Diels.

Approaches A. rufa, var. cordifolia.

4. A. polygama, Miq., ProL Fl. Jap. (1866-7) 203 ; Franch. et Sav. r

Enum. PL Jap. i. (1875) 59 ; Ito, Fig. PL Keis. Bot. Gard. (1883) t. 20 ;

Maxim, in Bull. Acad. Sci. St. Petersb. xxxi. (1886) 19 ; Gilg u. Loes. in

Engl. Jalirb. xxxiv. (1904) Beibl. 75, 52 ; Kom. in Act. Hort. Petrop. xxv.

(1905) 39 ; C. K. Schneider, 111. Ilandb. Laubholzh. ii. (1909) 327, f. 216,

217 ; Finet et Gagn., FL As. Or. ii. (1907) 20 ; Nakai in Journ. Coll. Sci.

Tokyo, xxvi. (1909) 98.—A. volubilis, Franch. et Sav. I. c.—Trochostigma.

polygama, Sieb. et Zucc. in Abh. Akad. Wiss. Muench. iii. (1843) 727, t. it.

f. 2.—T. volubilis, Sieb. et Zucc. I. c.

Sachalien, fide Maxim.

Manchuria : Possiet Bay, Maxim. ! Port Deans, Dundas, Maxim. !

Japan : Hakodate, Maxim. ! Sapporo , Miyabe ! Nagasaki, Maxim. !

Korea, fide Nakai.

China: Shantung, Zimmermann fide Gilg; Szechuen, Mt. Omi, Wilson

+

n. 4761

!
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Distinguishable among allied species by its setose leaf-veins, sepals woolly
within, large corolla, yellow anthers, and bottle-shaped glabrous ovary. As
an ornamental plant it is cultivated in many temperate countries. The leaves

on the young shoots are frequently variegated with white and pink.

Ito states that Watatahi (the Japanese name of this species) is well known
for its peculiar attraction for cats, which will collect from some distance

round, exhibiting marks of intense excitement when withies or faggots of the

shrub are brought into the village.

et5. A. tetrambra, Ma.rim. in Acta Hort. Petrop. xi. (1890) 35 ; Finet
Gagn., Ft. As. Or. ii. (1907) 21 ; C. K. Schneider, III. Ilandb. Laubholzh ii.

(1909) 327.

China: Kansu, fide Ma.rim. Szechuen, Kiala, Soidie, n. 802! Faroes,
n. 530 !

6. A. valvata, Dunn, sp. now Frutex magnus. Caulcs juniores glabri,

pallidi. Folia ovato-lanceolata, niucronato-serrata, 6-10 cm. longa, 3-5 cm.
1

lata, papyracea, glabra, acuminata, basi cuneata, venis utrinque 5-6 arcuato-

ascendentibus, laminis petiolo duplo longioribus. Flores 1-3-ni, brevi-

pedunculati, axillares, pedicellis 1 cm. longis sparse pubcrulis, bracteolis

linearibus minutis
; sepala 2-3, a basi ad apieem stricte valvata, ovata, acuta,

9 mm. longa, interne puberula
; petala oblonga, apice rotundata, imbricata,

basi inter se et cum staminibus ooalita, 12 mm. longa ; anthenc Iuteso
;

ovarium ainpulliforme, glabrum, siccitate nigrum. Flores liermaphroditos

petalis nuper delapsis tantum vidi.

< 'niN'A
: Kiangsi, Kewkiang, Lushan Mts., /hillock, n. 121

!

»ect. 2. Leiocarpae, Dunn, sect, now

Folia subglabra; rami novelli glabri; ovarium immaculatum, glabrum,
cvlindricum.

7. A. Kolomicta, Maxim, in Mem. Acad. Sci. St. IVtersb. ix. (1859) 63 ;

('arriereinBev. /fort. 1872, 395; Hegel in Garten//. 1880, 184; Maxim, in
Bull. Acad. St. F.'tersb. xxxi. (1886) 19 ; HemsLin Jonrn. Linn. Soc. xxiii.

(1886) 79 ; Korsh. in Act. Hort. Petrop. xii. (1892) 317 ; E. Fritz, in Dieh
in Engl. Jahrb. xxix. (1900) 470; Kom. in Act. Hort. Petrop. xxv. (1905)
36

;
Dieh in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 76 ; Finet et Gaqn.,Fl. As.

Or.ii. (1907) 20; C. K. Schneider, III. Ilandb. Laubholzh. ii. (1909) 327,
f. 216

;
Xakai in Jonrn. Coll. Sci. Tokyo, xxvi. (1909) 98.—A. platyphylla.

A. Gray, ex Miq. in Ann. A/as. Pot. Lugd.-Pat. iii. (1867) 15, fide Bret-
Schneider.—Prunus ? Kolomikta, Ma.rim. in Rupr. in Bull. Phys. Math. Acad.
xw (1857) 262.— Kalomikta manshurica, Regel in Bull. Phys. Math. Acad.
:xv. (1857) 219.—Tn.eliostigma Kolomicta. Rupy. in P>dl. Phfs. Math. Acad.
:xv. (1857) 262.
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Manchuria: coast of Manchuria, 1859, Wilfordl Vladivostok, Maxim.,

1860 ! Wright, n. 1121 ! Mukden and Chang-pei Shan, James, 1886 !

Japan: Central Japan, 2000-7000 ft., Maries ! Yezo, 5.8.87, Horil

Hakodate, Maxim. , 18G1 !

Korea, fide Komarov et Nakai.

China : frequent in Shensi, Me Diels, N. China, Chienshan, Ross, n. 466 !

1U(M1
;

fitenvy, n. 8806 ! 8994 !Hupeh, Henry, n. 4075 ! 1788 ! 5922 ! Szecl

Wilson, n. 3275 ! n. 4761 ! West Szechuen and Tibetan Frontier, at 9000-

13,500 ft,, Pratt, n. 101 ! Moupine, Dacid fide Franchet.

Distinguished by its thin ovate leaves with slightly woolly veins and by it*

glabrous ovaries followed by unspotted fruit.

Sect. 3. Maculatae, Dunn, sect. nov.

Folia ssepius glabra ; ovarium cylindricum ; bacca macula ta.

8. A. coriacea, Dunn, sp. now; A. callosa, Lindl., var. coriacea, Finet et

Gagn., Fl. As. Or. ii. (1907) 20. Frutex seandens, glaberrima, cortice

rubido. Folia oblonga vel oblongo-ovata, plus minus remote mucronato-

serrata vel apice grosse serrata, 10-16 cm. longa, crasse coriacea, subito

acuminata, glandula stipitata srepius terminata, basi cimcata, venis utrinque

6-7, hand prominentibus, petiolis 16-24 mm. longis. Flores polygami in

cymis 1-4-floris axillaribus vel in ramis brevibus propriis racemose collectis

dispositi, rubri vel rarius lutei, prsefcer petala nonnunquam albo-marginata,

fnummtes, bracteolis minutis ; sepala 5, valde imbricata, ovata, 4—5 mm.
longa

;
petala 5, rotundata, 7-8 mm. longa tlantneiw lutee~ , aiiuiticL iuiu3B ; ovarium pu-

bescent, cylindricum. Fructus cylindricus, maculatus, 10 mm. longus (unus

tantum visus)

.

China: Szechuen. cliffs near Kialing, Wilson
f
n. 3272 I 3272 a! Mt. Omi,

Wilson, n. 4760! Faher, at 3500 ft.! Faher, n. 72 ! E. Szechuen, Farges,

n. 1546 ! N. Yunnan, Tchen Fong Shan, DeUiray* n. 5152 !

E. Pritzel's " Actinidia, sp. n./' in Diels, in Engl. Jahrb. xxix. (1900) 470,

probably belongs here.

9. A. callosa, Lindl. Nat. Syst. Dot. ed. 2 (1836) 439 ; Dyer in Hook. j.

Fl. Brit. Ltd. i. (1874) 286 ; Hemsl. in Journ. Linn. Soc. xxiii. (1886) 78
;

Diels in Engl. Jahrb. xxix. (1900) 470 ; Matsum. et Hayata in Journ. Coll.

Sci. Tokyo, xxii. (1906) 47; C. K. Schneider, III. Jlandb. Lauhholzk. ii.

(1909) 324, t 216.

From N. China and the Eoochoo Islands to India, Burmab, and Java.

Var. 1. typica. Folia glabra vel subglabra, basi ssepius cuneata.

Forma A. Forma Himalajana typica; folia cliartacea glaberrima inferne

pallida superne saepius lucida sed nonnunquam majora, magis membranacea

minus lucida, dentibus callosis regularibus approximatis, calyce glabro.
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China: Kiangsi, Kewkiang, Bullock, n. 127 ! Hnpeh, Henry, n. 724
Szechuen, ]\It. Omi, Wilson, n. 3273 ! Kwangtung, N. River, JW, n. 115 !

Yunnan, Henry, n. 10056 ! 1005(1 a ! 1005(5 h ! 10824 !

India: Kumaoo, Strachey <y Winterbotham ! Falconer, n. 305 ! Bootan,
Griffith, n. 902! Nejal, Wallkh, n. 6034! Sikkim, //ooAw ! Edgeworth,
n. 273 ! (7arfo, n. 26697 ! 26754 ! Burundi, CWta, n. 696 !

Java, Reorders, n. 8210.

Forma B. Foliorum vena calycesque exigue tomentosi.

India: Khasia, Hooker, n. 932 ! 1225 !

i^onwa C. Foliorum vena in axillis tomentosa, calyces glabri.—A. curvidens,
K,

(1890) U. Or. ii. (1907) 19.

China, Hnpeh, Henry, n. 6617! 5797! 3471! 3494! 3564! 3955!
Kzechuen, S. Wushan, Henry, n. 7243! 5719! Tchen Keou Tin, Farges\
Wilson, n. 4762 ! 3269 ! Kweichow, Bodinier fide Finet et Gagn.

Forma 1). Folia niembranacea, ovata, acuminata, regulariter setaceo-
serrata, venis inferno plus minus tomentosis ; calyces tomentosi.

China: Szechuen, Pratt, n. 101 ! Wilson, n. 3275 ! 4765 ! Y
Henry, n. 10780

!

annan,

xxxvm.

Var. 2. saislefolia, Dunn, var. nov. Folia basi cordata vel obtusa ; flores

10 mm. diam. A. sabitefolia, Dunn in Joum. Linn. Soc. Bot.

(1908) 357.

China: Fokien, Hongkong Herb. n. 2402!

Var. 3. trichogyne, Finet et Gagn., FL As. Or. ii. (1907) 20. Folia basi

cordata vel obtusa, flores 20 mm. diam.

China: Szechuen, Fa ryes, n. 370 !

Var. 4. formosana, Finet et Gagn., Ft. As. Or. ii. (1907) 20. Calyx
tomentosus ; foliorum vena' in axillis exigue tomentosae.

•
China: Formosa, Henry, n. 1388 ! Ford, n. 47 !

Var. 5. pubescens, Dunn, var. nov. Folia inferne conspicue pubescentia.

India : Manipur, Watt, n. 6919 !

Malaya: Java, ex Herb. Lugd.-Bat. 1863

!

Var. 6. PILOSULA, Finet et Gagn., Fl. As. Or. ii. (1907) 19. Folia basi

truncata.

China: Szechuen, Tsekou, Soulid, n. 1396 ! Yunnan, Soulid, fide Finet

et Gagn.

The species may be distinguished by its yellow anthers, pubescent ovaries,

and spotted fruits from its allies.
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10. A. rubmcauljs, Dunn in Kew Bull. J 906, 2.

China: Szechuen, Mt. Omi, Wilson, n. 4764 ! n. 3271 ! Yunnan, Henry
n. 10696 ! 11334 !

Distinguished from A. callosa by its glabrous ovaries. Wilson notes that
its flowers are rosy pink.

Sect. 4. Vestit*, Dunn, sect. nov.

Oaules novelli vol folia vel anibo villosi vel tomentosi

(1886) 78 ; Maxim, in B
(1861) »

m., Fl. As. Or. ii. (1907)

(1890) 196 ; Ann. Bot. (

(1906)

(1886)

Be

China: Formosa, 1

Lantao Is. ! Hoif'ung !

(1860)

(1896) t. 176.—Heptaca latifolia,

(1849) 243.—Kadsura pubescens,

Hayata. Kwangtung, Hongkong Is. !

Indo-China, Pierre, n. 819 !

Malaya: Perak, Ridley, n. 5232! Perak, at 3500-4000 ft. Kings
Collector, n. 5437 ! 8789 ! Johore ! Sumatra, fide King.

-

Var. mollis, Dunn, var. nov. Folia inferne molliter albo-tomentosa.
China: Yunnan, Szemao, Henry, n. 12041

!

There does not appear to be any distinction at all to be drawn between
A. Championi and A. Miquelii, which are therefore here treated as one species.

12. A. holotricha, Finet et Gagn., Fl. As. Or. ii. (1907) 18, t. iii.
;

C. K. Schneider, 111. Handb. Laubholzk. ii. (1909) 324.

China: Yunnan, Outchay, Delavay fide Finet et Gagn.

13. A. strigosa, Hook. f. et Thorns, in Journ. Linn. Soc. v. (1861) 55
;

K. Schneider, 111. Handb. Laubholzk. ii. (1909) 324, f. 215.

India: Sikkim, 6000-8000 ft., Hooker ! Gamble, n. 28036! Clarke
12431 ! Kurz ! Griffith !

»

14. A. Hemsleyana, Dunn in Journ. Linn. Soc, Bot. xxxviii. (1908) 355.
China: Fokien, in the upper valleys of the Yenping Mts., Herb. Honqkonq

n. 2400

!

15. A. Henryi, Dunn in Kew Bull. 1906, 1, speciminibus, Henry, n. 11307
et 13335 omissis.
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China, Yunnan, Mengtze, Henry, n. 10381 ! 10381 a !

Since describing this species I have had opportunities of studying several

species of this genus at various seasons in their natural condition, and am now
of opinion that the fruiting and flowering specimens on which it was founded

belong to two different species. I have therefore restricted the use of the

above name to the species of which flowers and fruit were collected, describing

the remaining fruiting specimens under the following number.

1G. A. RUDIS, Dunn,, sp. nov. Frutex alte scandens, caule dense strigoso

tandem subglabro. Kami floriferi dense rubro-villosi, alii longi foliosi, alii

brevissimi fructus solum gerentes. Folia ovata, dense eiliato-dentata, 12-

14 cm.longa,chartacea, supra sparse infra dense strigosa, breviter acuminata.

Florum pedunculi solitarii vel fasciculati, 18 mm. longi, tomentosi. Baccse

cylindrical tomentosrc, glabrescentes, maculatae.

China : Yunnan, Henry, n. 1 1307 ! 13335 !

17. A. Davidii, Franch. in JSouv. Arch. A/us. Par. ser. 2, v. (1884) 57
;

IlemsL in Journ. Linn. Soc, Bot. xxiii. (188(5) 78 ; Finet et Gagn.
}
Fl. As..

Or.il (11)07) 18,

(Jiiina : K. Kiangsi, David fide Franchet.

18. A. LANCEOLATA, Dunn in Journ. Linn. Soc, Bot. xxxviii. (1908) 356.

China : Fokien, hedges along the banks of the Mm at Venping, Herb.

Hongkong, n. 2399 !

19. A. ERIANTHA, Benth. in Journ. Linn. Soc v. (1801) 55 ; IlemsL in

Journ. Linn. Soc. xxiii. (188(1) 78.

China : " S. China, Lindley, 1830 "
!

20. A, chinensis, Planch, in Hook. Lone

IlemsL in Journ. Linn. Soc. xxiii. (1886) 7 Engl
)

(1900) 470 ; Finet et Gagn., Fl. As. Or. ii. (1907) 18 ; Oliver in Hook. Lc.

PL t 1593 (1887) ; C. K. Schneider, III. IJandL Laubholzk. ii. (1909) 323.

China: N. China, Fortune, n. 35, fide Finet et Gagn. China, Fortune,

n. 39! Shensij Giraldi fide Diets, llupeh, Henry, n. 1106 ! 1754! 2076!
5834! a!b! Wilson, n. 1031.

Bodinier tide Finet et Gaan.

P
D

Kweichow,

Kwi

r>
Franchet

ino-

Kwangsi, Bourne, 1897 !

Wilson notes that the Chinese names are Yang-tao or Strawberry Peach for

the less hairy, Mao Yang-tao for the more hairy-fruited variety. The
following observations made by this collector in the field are of interest.

The leaves on the young shoots are cordately ovate acute ; the young shoots

and the leaves on them are covered with reddish-crimson villose hairs. The
pulp of the fruit is green, subacid, and very palatable, the flavour being like

thai of gooseberries.
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21. A. laxata, /lemsl.in Ann. Bot ix. (1895) 146 ; Dunn in Journ. Linn.

Soc.y Bot. xxxviii. (11)08) 355.

China: Fokien, Shuikau, Herb. Hongkong, n. 2397! Kwangtung
X. \V. Hiver, Ford, n. 228 !

Distinguishable from A. c/iinensis by its tomentose shoots and by the closely

hispidulons upper surface of the leaf.

22. A. itlvicoma, Ha nre in Journ. Bot. xxiii. (1885) 321 ; Ilemsl. in

Joum. Linn. Soc. xxiii. (J 880) 78 ; Finet et Gagn., Fl. As. Or. ii. (1907) 18
;

C. K. Schneider, III. Ilandb. Laubholzk. ii. (1909) 323.

CHINA : Kwungfciiiig, Lo Fail Shan, Ford,, 109 !

2427 !

Kweichow, Bodinier,

The latter specimen is referred by Finet and Gagnepain to their variety

hirsuta
( It is apparently from a secondary flower l no-'"'""^ \* A - ^^- v/i - iL - ^^j' iij Aa <i|r|iiiii'iiii^ Horn n secondary nowe

branch and does not differ from the corresponding parts of Hance's type.

23. A, PACHYPIIYLLA, Dunn, SI) nov. Frutex vagans. Caiilis rufo-

tomentosus, tandem subglaber. Folia oblonga, crebre setoso-dentata, 10-

15 em. longa, coriacissima, supra glabra, aspera, subtus dense et breviter pilis

stellatis tomentosa, pallida nervis rufeseentibus, apice acuta basi obtusa vel

cordata, petiolis 24-36 mm. longis dense tomentosis. Cymre masculro

novella (solum visse) breves, dense tomentosae, pauciflorae ; sepala 5, oblongn,

barbata
;
petala 5, rotundata.

China : Svvatovv, Fung Wan Shan or Phoenix Mountain, Hongkong Herb.

Species incert^e sedis.

24. A. Fortunatj, Finet et Gagn. in Bull Soc. Bot. Fr. liii. (liH)tt) 574.

China: Kweichow, CavaleHe et Fortunat, fide Finet et Gagn.
In the absence of fruit or of female flowers it is not possible to decide into

which of the three first sections it falls. Its Ion

distinguish it from all the other species here enumerated.

g narrow cordate leaves

Species exclude.

Trochostigma repanda, Sieb. et Zucc. in Abh. A/cad. IViss. Muench. iii

(1843) 72t!= Schizandra chinensis.

Clavis specierum.

^ f
Folia vel caules strigoai vel tomentosi

{ Folia et caules glabri vel pubescentes

m) i Ovarium ampullitbrine, bacca hnmaculata

Ovarium globosum vel cylindricum >...,..

LINN. JOURN.—BOTANY, VOL. XXXIX.
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.'}
Antherre brunnenc vel atrte

Antlierjc Havre

4
Foliorum plurium venae hand setosre

4

(i

6

Folionun vena? regulariter setosa) 3. Giraldii, Diels.

8 J ?
etaloruin ungues brunnei 2. >«/"

i -^'l-

i Petala tota viridula !• vielanandra, Fruncli

. , Mores pentain eri

Flores 2-4-meri

-
J
Sepala imbrieata

"[ Sepala valvata .

8
Ovarium glabrum

Ovarium pubescens, bacca maculata

4. polyyama
t
Miq.

7

5. tetramem, Maxim.

0. ralvatit, Dunn.

9

10

9

10

Bacca maculata 10- rubricattlis, Dunn.

Bacca immaculata 7. Kolomkia, Maxim.

Folia crasse coriacea 8- coriacea, Dunn.

Folia cluirtacea vel membranacea 9. callom, Lindl.

11

12

18

1:2

Folia stellato-tomentosa .

Folia pilis stellatis egentia

Pedunculi multiflori 11. Chamfdoni, Benth.

IVdunculi paucillori 1 :\

13
Folia basi cuneata 18- lanceolata, Dunn.

Folia cordata vel basi rotundata 14

19. eriantha, Benth.

14

15

Detioli quain 8 mm. breviores.

Petioli quam 12 mm. longiores

Folia oblonga

Folia late ovata

15

16

17

1(5

17

f Folia membranacea 22. fuloicoma, Hance.

Folia coriacea 28. pachjphylla, Dunn.

Rami novelli setosi 20. chinensi*, Planch.

liami novelli albo-tomeutosi

18 f
Folia inatura glabra vel tenuiter lnrsuta

| Folia dense lnrsuta

21. lariata, Hemsl.

19

22

19

20

Folia orbicularia 12. holotrtcha, Finet et Oagn

Folia oblongo-lanceolata

Folia subtus viridi

20

21

21

22

Folia subtus glauca 15. Henry
i,
Dunn.

Rami perulati 13- ^riffota, Hook. f. et Thorns

Remi eperulati }+• Hemdeyana, Dunn.

f Folia strigosa

Folia velutina

10. rudts, Dunn.

17. Davidii, Franch.
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INTERNATIONAL CATALOGUE OF

SCIENTIFIC LITERATURE.

The Royal Society has been engaged for some years past in arranging for

the publication of an International Catalogue of Scientific Literature,

beginning from the 1st January, 1901. Each science is represented in

an annual volume containing lists arranged under authors and subjects, of

all books and papers published during the year; these are contributed

through official channels of information—abroad, by direct control of the

respective governments—at home, by means of the various Societies which

devote themselves to particular sciences; those Societies whose domains

overlap having arranged for mutual cooperation.

The collection of title-slips for the United Kingdom of Great Britain

and Ireland as regards

BOTANY

has been undertaken by the Council of the Linnean Society, and they appeal

to all botanic workers for support in their endeavour to compile a complete

record, by sending notices promptly of all botanic issues to the undersigned.

The ninth volume is in the press, and the tenth is in preparation.

B. DAYDON JACKSON,

General Secretary, Linn. Soc.
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NOTICE.

The Catalogue of the Library may
Price to Fellows. 5*

had on application

the Public. 10s

The Official Account of the Darwin-Wallace Celebration f

tl 1st July 1908 with Portraits and Plates Price

wrapper 4*. ; in cloth, 5
»

The Set of 8 Portraits, in quarto, 2*.

All communications relating to the general business of the

Society should be addressed to the General Secretary,

but letters on library business only may be addressed to the

"Librarian."

*
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21. A. LANATA, Ilemsl. in Ann. Bot. ix. (1605) 146 ; Dunn in Journ. Linn

Soc, Bot. xxxviii. (1908) 355.
'

'
" " '

* *

China: Fokien, Shuikau, Herb. Hongkong, n. 2397! Kwangtung
N.W. River, Ford, n. 228 !

Distinguishable from A. chinensis by its tomentose shoots and by the closely

hispidulous upper surface of the leaf.

22. A. FULVICOMA, Hance in Journ. Bot. xxiii. (1885) 321 ; Ilemsl in

Journ. Linn. Soc. xxiii. (1886) 78 ; Finet et Gagn., Ft. As. Or. ii. (1907) 18
;

C K. Schneider ) 111. Handb. Laubhohk. ii. (1909) 323,

China: Kwangtung, Lo Fan Shan, Ford, 109! Kweichow, Bodinier,

2427 !

-

The latter specimen is referred by Finet and Gagnepain to their variety

hirsuta (Fl. As. Or. ii. 18). It is apparently from a secondary flowering

branch and does not differ from the corresponding parts of Hance's type.

23. A. pachyphylla, I)unn, sp nov. Frutex vagans. Caulis rufo-

tomentosus, tandem sui)glaber. Folia oblonga, crebre setoso-dentata, 10-

15 cm. longa, coriacissima, supra glabra, aspera, subtus dense et breviter pilis

stellatis tomentosi, pallida nervis rufescentibus, apice acuta basi obtusa vel

cordata, petiolis 24-30 mm. longis dense tomentosis. Cymse masculae

novelise (solum visre) breves, dense tomentosse, pauciflorae ; sepala 5, oblonga,

barbata
;
petala 5, rotundata.

China: Swatow, Fung Wan Shan or Phoenix Mountain, Hongkong Herb.

« r

Species iNCERTiE sedis.

24. A. Foktunati, Finet et Gagn. in Bull. Soc. Bot. Fr. liii. (1906) 574.

China : Kweichow, Cavalerie et Fortunat, fide Finet et Gagn.

In the absence of fruit or of female flowers it is not possible to decide into

which of the three first sections it falls.

distinguish it from all the other species here enumerated.

Its long narrow cordate leaves

i v Species exclus^e.

Irochostigma repanda, Sieb. et Zucc. in Abh. Akad. Wiss. Muench. iii.

.(1843) 726= Schizandra chinensis.

Clavis specierum

,
f
Folia vel caules strigosi vel tomentosi

\ Folia et caules glabri vel pubescentes

~ f Ovarium ampullilonne, bacca immaculata

\ Ovarium globosuiu vel cylmdricum

LINN. JOURN.—BOTANY, VOL. XXXIX.

11

2

3

8

2g

.
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o f Anthene brunneae vel atrse 4

\ Anther® flavre 6

^ i Foliorum plurium venae hand setosae 5

Foliorum venae regulariter setosce 3. Giraldii, Diels,

- \ Petalorum ungues brunnei 2. rufa, Miq.

j Petala tota viridula • 1. melanandra, Franch.

„ . Flores pentameri • • 4. polygama, Miq.

Flores 2-4-meri • • 7

7
f Sepala imbricata . . . 5. Utrameva, Maxim.

{ Sepala valvata . 6. valvata, Dunn.

£ . Ovarium glabrum 9

Ovarium pubescent, bacca maculata 10

q Bacca maculata 10. rubricaulis, Dunn.

Bacca immaculata - 7. Kolomida, Maxim.

Folia CTR886 coriacea 8. coriacea, Dunn.

Folia chartacea vel membranacea 9. ca/lom, Lindl.

. Folia stellato-tomentosa .
12

Folia pilis stellatis egentia 18

f
Pedunculi multiflori 11. Championi, Benth. .

-
{ Pedunculi pauciflori IS

f Folia basi cuneata 18. lanceolata, Dunn.

1 Folia cordata vel basi rotundata 14

Petioli quam 8 mm. breviores If), eriantha, Benth.

Petioli quam 12 mm. long! ores 15

R J
Folia oblonga 16

[ Folia late ovata 17

f Folia membranacea 22. fulvicoma, 1 lance.

'

1 Folia coriacea 23, pachyphytla, Dunn.

7
f Kami novelli setosi 20. chinensis, Planch.

'

\ Rami novelli albo-tomentosi 21. lanata, Ilemsl.

Folia niatura glabra vel tenuiter hirsuta . 19

Folia dense hirsuta .
22

Folia orbicularia 12. hohtricha, Finet et Gagn.

Folia oblongo-lanceolata 20

Folia subtus viridia 21

~
Folia subtus glauca 15. Henryi, Dunn.

Rami perulati 13. striyoia, Hook. f. et Thorns.

21
^ ltemi eperulati !*• Hemslet/ana, Dunn.

f Folia strigosa 10. rwtfw, 1 )ium.

22
1 Folia velutina 17. Duvidii, Franch.

/
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A Supplementary List of Chinese Flowering Plants, 1904-1910. By
Stephen Troyte Dunn, B.A, F.L.S., F.R.G.S., sometime Super-
intendent of the Botanical and Forestry Department, Hongkong, China.

[Read 2nd February, 1911.]

The only complete enumeration of the flowering plants of China which has
yet appeared began to be issued in this Journal in the year 188C under the
title of " An Enumeration of all the Plants known from China "

M
Its

the vast amount of material, both in the herbarium and in the library, which
had to be dealt with precluded its termination within the space or the time
that was originally anticipated. It thus happened that by the time the
enumeration was completed in 1904 a very large number of species had been
discovered in China which were not to be found in the work. A list, there-
fore, prepared by Miss M. Smith, of the records of Chinese flowering 'plants.
published between 1886 and March 1904 and not previously included in the
" Enumeration," was issued with the concluding numbers of that work. The
present compilation is intended to carry on that list up to the end of 1910,
and it is planned on similar lines.

Like Miss Smith's list, it includes references to the places of publication of
new species, as well as to records of the discovery in China of plants previ-
ously known only from other countries. With a few exceptions periodicals
and other works published before

"

consulted, and any citations bearing dates previous to that year are supple-
mentary to the list. It has been thought useful to add records of some

com-

Ma

COO Chinese species, specimens of which have been determined
petent botanists, and are preserved in tho Kew Herbarium though not
previously notified in print. This portion of the list could have been verj
largely increased had time and opportunity permitted the consultation of
other herbaria, especially those containing such large Chinese collections as
are to be found at the British Museum, Paris, Berlin, and St. Petersburg.

Out of the 3500 citations of flowering plants, about 2000 are references to
first publications of species, while some 700 refer to other published additions
to the flora. It may be said, therefore, that at the present time new species
are being published at the rate of about 300 a year and new records at about
100 a year.

In order to facilitate reference to the list such species as have appeared in
the ' Index Kewensis ' are quoted under the names adopted in that work,
and if tho binomials used in the publications quoted are different they are in

2g 2
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all cases added in different type after the ' Index Kewensis ' name. Where

new species are published in synonymous genera cross-references arc given.

The geographical area comprised is the same as that shown on the map

published with the "Enumeration "—that is to say, the whole of China proper

wilh Formosa, the Luchu Islands, the Corcan Archipelago, Corea, S. Man-

churia, the huge tract of half-desert country between the Nan Shan and the

Altai ranges, and the Thibetan provinces of Batang and Litang. "Whether

the boundary thus indicated is the most natural that can be devised with the

oreatly increased knowledge of the flora of Asia which we now possess is a

matter of doubt, but this would not be the place to attempt to revise it if

such revision were desirable.

The period under notice has seen the commencement of an important

descriptive Flora of the eastern watershed of Asia by Finet and Gagnepain *

It comprises nearly the whole of our area as well as the sub-arctic regions to

the north-east and the enormous tracts of tropical forest in Cochin China and

Siam to the south-west. In it is given for the first time a complete enumera-

tion of the species collected by Delavay, Soulie, Farges, Bodinier, Ducloux,

and the other great French collectors whose accumulated treasures in the

Paris Museum Herbarium are hardly known to the world.

But perhaps the most encouraging feature of the last few years has been

the rapidly growing botanical enterprise of the Japanese, Two elaborate

enumerations of the Flora of Formosa have already appeared, while an

equally full account of that of Corea is in progress.

The completion of Komarov's ' Flora of Mancl

our knowledge of the vegetation of the northern boundaries, while further

lists of plants sent by German collectors from Shantung and Shensi add to

our scanty acquaintance with the Flora of the Northern Provinces of China

proper. The Flora of Hupeh, already better known than that of most

provinces, receives fresh elucidation through PampaninPs exhaustive list of

the collections of Silvestri.

In South China the chief novelties have been published by Leveill6 from

collections made by French Missionaries in the extraordinarily rich mountain-

ranges of Kweichau, while the botanical exploration of the South-Eastern

Provinces has been continued from the botanical station established by the

British Government at Hongkong.

The energy of the British collector, Mr. Augustine Henry, finds further

recognition in this list by the publication of many hundred additional records

for the Flora of Yunnan on the authority of his specimens in the Kew

Herbarium, Both he and his fellow-countrymen, Messrs. E. H. Wilson and

Forrest, have within recent years made enormous collections of splendid

material in the wildest and least-explored regions of China, but only a small

* " Contributions a la Flore de l'Asie Orientale," M6ni. Soc. 15ot. Fr. iv. (1905).



LIST OF CHINESE FLOWERING PLANTS. 413

part of their discoveries has so far been examined. If the same amount of

attention had been bestowed on them as has been given to some of the

collections mentioned above, we should have had our knowledge of the Flora

of the West and South-West of China enriched to an unparalleled extent.

I wish to acknowledge my indebtedness to Lieut.-Ool. Prain for courteously

allowing me to make full use of the library and herbarium of the Royal

Botanic Gardens, Kew, during the completion of this work.

Abelia triflora, R. Br. ; Linnwa triflora, A. Br. et Vatke, Pavol. in Nuov.

Giorn. Bot. Ital. xv. (1908) 419.

Abies Mariesii, Mast. ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii.

(1906) 400.

REcruvATA, Mast, in Journ. Linn. Roc, Bot. xxxvii. (1906) 423.

SACHALINES SIS, Mast. /. C.

squamata, Mast, in Gard. Chron. 1906, i. 299.

Abrus pulciiellus, Wall. ; Henry, n. 13,459, Herb. Kew.

Abutilox molle, Sweet ; Sida mollis, Orteg., Pavol. in Nuov. Giorn. Bot.

Ital. xv. (1908) 407.

Acacia CjEsia, Wight et Arn. ; Henry, n. 9127, Herb. Kew.

Acalypha Giraldii, P;nnp. in Nuov. Giorn. Bot. Ital. xvii. (1910) 409.

GRANDis, Bentli. ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii.

(1906) 365.

Acanthopaxax brachypus, Harms in Engl. Jahrb. xxxvi. Beibl. 82 (1905)

80.

GiRALDir, Harms, /. c.

nodiflorum, Dunn in Journ. Bot. xlvii. (1909) 199.

Simoni, Simon-Loui* ex C. K. Schneider, 111. Handb. Laubholzk. iu

(1909)

Maxim. ; Kom. in Act. Hort. Petrop. xxii. (1904) 736.

(190

oa:sium, Wall. ; llehder, /. e> 179.

Campbellii, Hook. £. et Thorns. ; llehder, /. c.

Fargesi, llehder, /. c. 180.

flabellatum, llehder, /. c. 161.

GRISEUM, Pax ; llehder, /. c. 181*

l^tum, (J. A, Mey. ; llehder, /. c. 177.

longipes, llehder, /. c. 178.

manshl'ricum. Maxim. : Kom. in Act. Hort. P 727
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I

Acer Pavolinii, Pamp. in Naov. Giorn. Bot. Ital. xvii. (1910) 422.

PSEUDO-sieboldianum, Kom. in Act. Hort. Petrop. xxii. (11)04) 725.

S1KK1MENSE, Miq. ; Rehder in Sargent,

180.

Trees ami Shrubs, i. (11)05)

stachyophyllum, Hiern ; Pax in Engl. Pflanzenreich, Acerac. (1902)

34.

tegmentosum, Maxim. ; Kom. in Act. Hort. Petrop. xxii. (1901) 733.

Tschoxoskii, Maxim. ; Kom. /. c. 735.

Tutcheri, Duthie in Kew Bull. 1908, 16.

Wilsoxi, Rehder in Sargent, Trees and Shrubs, i. (1905) 157.

Achillea cautilaginea, Ledeb. ; Diels in Engl. Jahrb. xxxvi. Beibl. 82

(1905) 104.

Ptarmica, Linn. ; Kom. in Act. Hort. Petrop. xxv. (1907) 63(1.

Aconiti-m cannabifolium, Franch, ex Finet et Gagn., Fl. As. Or. i. (1905)
200.

Ca

(

COREANUM, Leveille in Fedde, Rupert. Nov. Sp. vii. (1909) 101.

CORIACKUM, Leveille, /. c. 257.

divaricatum, Finet et Gagn. in Bull. Soc. Bot. Fr. li. (1901) 511.

Diiclouxii, Leveille in Fedde, Report. Nov. Sp. vii. (1909) 99.

FoRRESTll, Stapf in Kew Bull. 1910, 19.

FRANCHETII, Finet et Gagn. in Bull. Soc. Bot. Fr. li. (1904) 510.

Jaluense, Kom. in Act. Hort. Petrop. xxii. (1903) 257.

korfanum, Nakai in Journ. Coll. Sci. Tokyo, xxvi. I. (1909) 31.

longfcassidatum, Nakai, /. c. 27.

macroriiynchum, Turcz. ; Kom. in Act. Hort. Petrop. xxii. (1903)
258.

naimfokme, Leveille et Vaniot in Fedde, Report. Nov. Sp. v. (1908) 9.

Souliei, Finet et Gagn. in Bull. Soc. Bot. Fr. li. (1901) 515.

stylosum, Stapf in Kew Bull. 1910, 20.

tatsienense, Finet et Gagn. /. e. 510.

Uchiyamai, Nakai in Journ. Coll. Sci. Tokyo, xxvi. I. (1900) 31.

UMBUOsum, Kom. in Act. Hort. Petrop. xxii. (1903) 250.

uncinatum, L. ; Finet et Gagn., Fl. As. Or. i. (1905) 201.

villosum, Reichb. ; Finet et Gagn. /. c. 203.

Vilmorinia^um, Kom. in Fedde, Repert. Nov. Sp. vii. (1909) 145.

Actinidia curvidens, Dunn in Kew Bull. 1906, 1.

Fortunati, Finet et Gagn. in Bull. Soc. Bot. Fr. liii. (1906) 574.

Giraldii, Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 75.

Hemsleyana, Dunn in Journ. Linn. Soc, Bot. xxxviii. (1908) 355.

Henryi, Dunn in Kew Bull. 1906, 1.
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Actinidia holotricha, Finet et Gagn. in Bull. Soc. Bot. Fr. Mem.iv. (1906)

19.

lanceolata, Dunn in Journ. Linn. Soc, Bot. xxxviii. (1908) 356.

rubricaulis, Dunn in Kew Bull. 1900, 2.

sabi.efolia, Dunn in Journ. Linn. Soc, Bot. xxxviii. (1908) 357.

Actinodaphne pedicellata, Hayata in Journ. Coll. Sci. Tokyo, xxii. (1906)

35 1.

Adelostemma gracillimum, Hook. f. ; Henry, n. 13^495, Herb. Kew.

Adenophoka granpiflora, Nakai in Bot. Ma g. Toky° ?
(1009)

POLYANTHA •
Mao-

. Tokyo, xxiii. (1

(1907)

Adina cordifotja, lien th. et Hook. 1".
;

Ke

10)

sessilifolia, Benth. et Hook. £. ; Henry, n. 928, Herb. Kew.

(1906)

^Echmanthera tomentosa, Nees ; Henry, n. 10,033, Herb. Kew.

.ZEschyxanthus graxdiflora, Spreng. ; Henry, n. 12,637, Herb.

LONGiCAULis, Wall. ; Henry, n. 10,877, Herb. Kew.

C. B. Clarke : Henry, n. 12,533, Herb. Kew.

m
Griorn. Bot. Ital. xv. (1908) 409. [PI. Am. bor. in.juil. ?]

Aganosma cymosa, G. Don ; Henry, n. 10,800, Herb. Kew.

(1903)

Aglaia el^eagnoidea, Benth. ; Matsum. et Hayata in Journ. Coll. Sci.

Tokyo, xxii. (1906) 78.

Roxiurghiana, Miq. ; Matsum. et Hayata, /. c. 79.

Agrostis Clarkki, Hook. f. ; Hayata in Journ. Coll. Sci. Tokyo, xxv. xix.

(1908) 237.

Ailanthus Giraldii, Dode in Bull. Soc. Dendr. Fr. 1907, 191.

sutchuensis, Dode, I. c. 193.

Vilmorixiaxa, Dode in Bev. Hortic. 1901, 414.

AinslizEA apiculata, Sch. Bip. ; Wilson, n. 2743, Herb. Kew.

aptera, DC. ; Henry, n. 9907 a, Herb. Kew.

Boxatii, Beauverd in Bull. Soc. Bot. Geneve, ser. 2, i. (1910) 23,

reimpr.

ELEGANS, Hayata in Bot. Mag. Tokyo, xx. (1906; 14.

Hayata, Beauverd in Bui!. Soc. Bot. Geneve, ser. 2, i. (1910) 2^

reimpr.

liukiuensis, Beauverd, l. c.

Macroclinidioides, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908)

141.

morrisonicola, Hayata, L c. 142.
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AlNSLLEA reflexa, Merrill ; Hayata, in Journ. Coll. Sci. Tokyo, xxv. xix.

I. e. (1908) 143.

Ajuga Chaneti, Leveille et Vaniot in Fedde, Repert. Nov. Sp. viii. (li>10)

258.

devestita, Leveille et Vaniot, I. c. 259.

Fauriei, Leveillo et Vaniot, I. c.

formosana, Hayata in Journ. Coll. Sci. Tokyo, xxii. (1900) 318.
Labokdki, Vaniot in Bull. Acad. Geogr. Bot. xiv. (1904) 185.

lineaiufolia, Tamp, in Nuov. Giorn. Bot. Ital. 1910, 703.

pygm.ea, A. Gray
; Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii.

(1906) 318.

Akebia Chaffonjoni, Leveille in Bull. Soc. Agr. Sarthe, 1904, 31G.
Albizzia Kalkora, Prain in Journ. As. Soc. Beng. Ixvi. (1898) 513.

lucida, Benth. ; Henry, n. 9373, Herb. Kew.
procera, Benth. ; Henry, n. 1013, Herb. Kew.

Aletris alpestris, Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 20.

Biondiana, Diels, /. c. 19.

Fauriei, Leveille et Vaniot in Fedde, Repert, Nov. Sp. v. (1908) 283.
scopulorum, Dunn in Journ. Linn. Soc, Bot. xxxviii. (1908) 370.

(1900)
Alisma coreana, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) 280.
Alkanna TiNCTORiA

3 Tauscb. ; Gilg u. Loos, in Engl. Jahrb. xxxiv. Beibl. 75
(1904) 01.

Me
Bodinieri, Leveille et Vaniot, /. c. xxiii. (1900) 300.

Hugonianum, Rendle in Journ. Bot.xliv. (1900) 44.

')

macranthum, Baker ; Bulley, Herb. Kew.
(1900)

Ma 909)
platyspathum, Schrenk ; Przewalski, 1872-3, Kerb. Kew.
plattstylum, Kegel ; Przewalski, 1879, Herb. Kew.
Martini, Leveillo et Vaniot in Mem. Accad. Horn. Nuov. Line, xxii

(1900) 308.

oviFLoiu m, Kegel ; Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 21.

PLURIFOLIATUM, Rendle in Journ. Bot. xliv. (1900) 43.

Schcenoprasim, Linn. ; Forrest, n. 914, Herb. Kew.
strictum, Schrad ; A. Szovitsi, Regel, Przewalski, 1879, Herb. Kew.
Taqueti, Leveille et Vaniot in Fedde, Repert. Nov. Sp. v. (J 908) 283.

(1900>)

(1909)

Allomorphia Cavaleuiei, Leveille et Vaniot in Mem. Soc. Nat. Cherb.
xxxv. (1900) 394.
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Alniphyllum Fauriei, Perkins in Fedde, Repert. Nov. Sp. iv. (1907) 1.

in Engl. Pflanzenreich, /jingZinnib

megaphyllum, Hemsl. et E. H. Wils. in Kew Bull. 190(5, 162.

Alphonsea lutea, Hook. f. et Thorns. ; Morse, n. 482, Herb. Kew.
Alpinta blepharocalyx, K. Schumann

(1904) 334.

hainanensis, K. Schumann, L c. 335.

Henryi, K. Schumnnn, /. c.

intermedia, Gagnep. in Bull. Soc. Bot. Fr. xlviii. (1902) lxxxiii.

platychilus, K. Schumann in Engl. Pflanzenreich, Zingib. (1904) 334.

Alsomitra clavigera, M. Rnem. ; Matsum. et Hayata in Journ. Coll. Sci.

Tokyo, xxii. (190G) 164.

Alstonia scholaris, R. Br. ; Morse, n. 159, Herb. Kew.
Altingia gracilipes, Hem.sl. in Hook. Ic. PI. (1907) t. 2837.

Ammannia leptopetala, Blume ; Matsum. et Hayata in Journ. Coll. Sci.

Tokyo, xxii. (1906) 150.

multiflora, Roxb. ; Koehne in Engl. Pflanzenreich. Lythrac. (1903)

48.

myriophylloides, Dunn in Journ. Bot. xlvii. (1909) 199.

salicifolia, Monti ; Henry, n. 9493, Herb. Kew.
Amygdalus tangutica, Korsh. in Bull. Acad. Petersb. ser. 5, xiv. (1901)

94.

Anaphalis, see also Gnaphalium, below.

contorta, Hook. f. ; Hosie, 1904, Herb. Kew.
LACTEA, Maxim. ; Potanin, 1885, Herb. Kew.
Nagasawai, Hayata in Bot. Mag. Tokyo, xx. (1906) 15.

orlonga, DC. ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii.

(1906) 210.

TRIPLTNkuvis, Sims ; Wilson, n. 4988, Herb. Kew.
viridis, Cummins in Kew. Bull. 1908, 19.

Andrographis tenuiflora, T. Anders. ; Henry, n. 13,234, Herb. Kew.
Andropogon squarrosps, Linn. f. ; Gilg u. Loes. in Engl. Jahrb. xxxiv.

Beibl. 75 (1904) 17.

Androsace aurata, Petitm. in Bull. Soc. Sci. Nancy, 1907, 11, reimpr.

Bulleyana, Forrest in Notes Bot. Gard. Edinb. xix. (1908) 233.

Engleri, Knuth in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 84.

erecta, Maxim. ; Knuth in Engl. Pflanzenreich, Primul. (1905) 209.

geraniifolia, Watt ; Knuth, /. c. 174.

Hookeriana, Klatt ; Diels in Engl. Jahrb.

MUCRONIFOLIA, Watt ; Knuth in Engl. Pflanzenreich, Primul. (1905)

188.

xx\•i. Beibl. S2 (1905) 85.

Paxiana, Knuth., I. c. 176.

Prattiana, Knuth, /. c. 184.
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Andhosace sarmentosa, Wall. ; Knuth in Engl. Pflanzenreich, Primul.

(1905) 183.

spinulifera, Knuth, /. c. 184.

tibetica, Knuth, /. c. 187.

Aneilema Bodinieri, Leveille et Vaniofc in Mem. Soc. Sci. Nat. Oherb.

r. (1901)) 389.

Oavaleriei, Leveille et Vaniot, /. c,

coreanum, Leveille et Vaniot, L c. 390.

Taquetii, Leveille in Fedde, Repert. Nov. Sp, viii. (1910) 284.

Anemone amurensis, Kora. in Act. Hort. Petrop. xxii. (1903) 262.

BATANGENSis, Finet in Journ. de Bot. xxi, (1908) 30,

Bonatiana, Leveille in Fedde, Report. Nov. Sp. vii. (1909)
(^.

dahurica, Fisch. ; K0111. in Act. Hort. Petrop. xxii. (1903) 273.

erythropiiylla, Finet et Gagn. in Bull. Soc. Bot. Fr. liii. (190))) 125.

Esquirolii, Leveille et Vaniot in Fedde, Repert. Nov. Sp. viii. (1910)

58.

Lkvetllei, Ulbr. in Engl. Jahrb. xxxvi. Beibl. 80 (1905) 5.

Millefolium, Hemsl. et E. H. Wils, in Kew Bull. 1906, 149.

nemo rosa, L. ; Finet in Journ. de Bot. xxi. (1908) 29.

Prattii, Huth ex Ulbr. in Engl. Jahrb. xxxvi. Beibl. 80 (1905) 4.

RUPICOLA, Camb. ; Finet in Journ. de Bot. xxi. (1908) 29.

SAXICULIFOLIA, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 383.

Sifzeyl, Kom. in Act. Hort. Petrop. xxv. (1907) 814.

stolonifera, Maxim. ; Ulbr. in Engl. Jahrb. xxxvii. (1905) 233.

tetrasepala, Royle ; Faber, n. 258, Herb. Kew.

trfllifolia, Hook. f. et Thorns*; Finet in Journ. de Bot. xxi. (1908) 29.

Ulbrichiana, Diels in Ulbr. in Engl. Jahrb, xxxvi. Beibl. 80 (1905) 4.

Wilsoni, Hemsl. in Kew Bull. 1906, 149.

Angelica cincta, Boissieu in Bull. Soc. Bot. Fr. liii. (1906) 4 16.

DAHUR1CA, Maxim. ; Kom. in Act, Hort. Petrop. xxv. (1905) 160.

formosana, Boissieu in Bull. Soe. Bot. Fr. lvi. (1909) 354.

Maximowiczii, Benth. ; Kom. in Act. Hort, Petrop. xxv. (1905) 163.

PUBESCENS, Maxim. ; Henry, n. 7363, Herb. Kew.

Anisodus Marine, Paseher in Fedde, Repert. Nov. Sp. vii. (1909) 227.

Anisopappfs candelabrum, Leveille in Fedde, /. c. viii. (1910) 451.

ANNESLEYA FRAGRANS, Wall, j Henry, n. 11,591 C , Herb. Kew.

Anotis ciirysotricha, Palibin in Bull. Herb. Boiss, wv. 2, vi. (1906) 20.

Antenna iu a sarawschanjca, Trautv. et Regel ; Wilson, n. 3822, Herb. Kew.

Steetziana, Turcz. ; Bretschneider, n. 375, Herb. Kew.

Anthemis arvensis, Linn. ; Kom. in Act. Hort. Petrop. xxv. (1907) 641.

CoTULA, Linn, ; Maingay, n. 625, Herb. Kew.

Apios carnea, Benth. ; Panip. in Nuov. Giorn. Bot. Ital. xvii. (1910) 5.

Apium Ammi, Urb, ; Boissieu in Bull. Soc. Bot. Fr. Jiii. (1906) 425.
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Apium leptophyllum, F. MuelL ; Tutcher, Report Bot. Dep. Hongkong for

1903, 8.

ventricosum, Boissieu in Bull. Soc. Bot. Fr. liii. (1906) 425.

Aquilegia sibirica, Lam. ; Nakai in Journ. Coll, Sci. Tokyo, xxvi. I.

(1909) 25.

Arabis alashanica, Maxim. ; Maxim, in Act. Hort. Pctrop. xi. (1890) 50.

ALPINA, Linn. ; Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908) 49

arvensis, Edgew. ; A. iaraxadfolia, Anders., Hayata, /. c. 50.

glandulosa, Kai\ et Ker. ; Przewalski, 1880, Herb. Kew.

Aralia bipinnatifida, C. B. Clarke ; Henry, n. 6834, Herb. Kew.

CORDATA, Tliimb. ; Koni. in Act. Hort. Petrop. xxv. (1905) 125.

foliosa, Seem. ; Henry, n. 12,711, Herb. Kew.

Thomsoni, Seem. ; Henry, n. 9479 A, Herb. Kew.

Ardisia cornudentata, Mez in Engl. Pflanzenreicb, Myrsin. (1902) 144.

DEPRESBA, C. B. Clarke ; Henry, n. 9653, Herb. Kew.

gigantifolia, Stapf in Kew Bull. 1906, 74.

hortorum, Maxim. ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo.

xxii. (1906) 227.

lanceolata, Roxb. ; Henry, n. 13,773, Herb. Kew.

ODONTOPHYLLA, Wall. ; Henry, n. 12,021a, Herb. Kew.

Oldhami, Mez in Engl. Pflanzenreieh, Myrsin. (1902) 148.

VILLOSA, Roxb. ; A. vestita, Wall., Mez, /, c. 141.

VIRENS, Kurz ; Henry, n. 13, 578, Herb. Kew.

Arenaria musciformis, Wall. ; Przewalski, 1884, Herb. Kew.

Argostemma verticillatum, Wall.; Henry, n. 13,122 a, Herb. Kew.

Argyreia splexdens, Sweet; Henry, n. 10,537 a, Herb. Kew.

tiltjefolia, Wight ; Matsum. et Hnyata in Journ, Coll. Sci. Tokyo,

xxii. (1906) 266,

Wallichii, Choisy ; Henry, n. 12,511, Herb. Kew.

Aris^ma brevipes, Engl, in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 11.

Engleri, Pamp. in Nuov. Giorn. Bot, Ital. xvii. (1910) 2^56.

Sprengerianum, Pamp. /. c. 237.

Aristolochia Bonatii, Leveille in Journ. Bot. Soc. Fr. lvi. (1909) 608.

mollis, Dunn in Journ. Linn. Soc, Bot. xxxviii. (1908) 364.

Thwaitesii, Hook. ; 1). Jackson in lnd. Kew. i. (1905) 190.

tubiflora, Dunn in Journ. Linn. Soc, Bot. A-Hi. (1908) 364.

Arrhenatherum avenaceum, Beauv. ; A. elatius, Mert. et Koch ; Kom. in

Act. Hort. Petrop. xx. (1901) 288.

Artemisia Argyi, Leveille et Vaniot in Fedde, Report. Nov. Sp. viii. (1910)

138.

biennis, Willd. ; Wilson, n. 3833, Herb. Kew.

Feddei, Leveille et Vaniot in Fedde, Bepert. Nov. Sp. viii. (1910) 138.

koreana, Nakai in Bot, Mag, Tokyo, xxiii. (1909) 18fi.
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Artemisia maritima, Linn.; A. fragrari s?N \\V\
.

, Hance, n. 2918, Herb. Kew.

mitakayamensis, Hayata in Bot. Mao-, Tokyo, xx. (1906) 1(5.

nutans, Nakai in Bot. Mag. Tokyo, xxiii. (1909) 187.

OLIGOCARPA, Hayata in Jonrn. Coll. Sci. Tokyo, xxv. xix. (1908) 137.

septemloba, Leveille et Vaniot in Fedde, Report. Nov. Sp. vii. (1909)

22.

stricta, Edgew. ; Delavav, n. 2299, Herb. Kew.

STOLONIFERA, Maxim, ex Kom. in Act. Hort. Petrop, xxv. (1907) 676.

sylvatica, Maxim. ; Kom. /. c. 670*

Arundinaria mitakayamensis, Hayata in Jonrn. Coll. Sci. Tokyo, xxv. xix.

(1908) 240.

Arundinella grandiflora, Hack, in Fedde, Repert. Nov, Sp. viii. (1910)

514.

Asarum arrhizoma, Leveilte et Vaniot in Fedde, Repert. Nov. Sp. v. (1908)

101.

Asparagus Mairei, Leveille in Fedde, Report. Nov. Sp. vii. (1909) 339.

meioclados, Leveille in Fedde, Repert, Nov. Sp, viii. (1910) 59.

STACHYPHYLLUS, Leveille et Vaniot in Fedde, Repert. Nov. Sp. v. (1908)

282.

Asphodelus Bonatii, Leveille et Vaniot in Fedde, Repert. Nov. Sp. vi.

(1908) 113.

Aspidistra kouytchensis, Leveille et Vaniot in Mem. Accad. Rom. Nnov.

Line, xxiii, (1906 J 363.

Aspidocarya uvifera, Hook, f, et Thorns. ; Diels in Engl. Pflanzenreich,

Menisperm. (1910) 127.

Aspipopterys nutans, Hook. £. ; Morse, n. 512, Herb. Kew.

Roxburgiana, A. J uss. ; Henry, n. 10,455, Herb. Kew.

Aster, see also ffcterochcBta, below.

Cavaleriei, Vaniot et Leveille in Bull. Soc. Bot. Fr. liii. (1906) 549.

Chaneti, Leveille et Vaniot in Fedde, Repert. Nov. Sp. vii. (1909) 103.

CORIACEIFOLIUS, Leveille, /. c. viii. (1910) 358.

DEPAUPERATA, Vaniot et Leveille in Bull. Acad. Geogr. Bot. xx. (1909) 142.

Fauriei, Vaniot et LevoUle, /. c. 139.

(i

fusanensis, Vaniot et Leveille, /. c. 139.

Giraldii, Diels in Engl. Jahrb. xxxvi. Beibl. S2 (1905) 103.

Hayata, Vaniot et Leveille in Bull Acad. Geogr. Bot. xx. (1909) 143.

noRKiMFoLius, Vaniot in Leveille, /. c. 141.

Komarovi, Vaniot et Leveille, I. c. 142.

KORAlENSis, Nakai in Bot. Mag. Tokyo, xxiii. (1909) 186.

(1910)

281.

Maackk, Regel ; Kom. in Act. Hort. Petrop. xxv. (1907) 601.
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Aster maorodon, Vaniot et Leveille in Bull, Acad, Geogr. Bot. xx. (1909)

141.

macrolophus, Vaniot et Leveille, /. c.

micranthus, Vaniot et Leveille, I. c. 140.

Nakaii, Vaniot et Leveille, I. c.

papposissimus, Leveille in Fedde, Report. Nov. Sp. viii. (1910) 282.

quelpaertexsis, Vaniot et Leveille in Bull. Acad. Geogr. Bot. xx.

(1909) 142.

rupicola, Vaniot et Leveille, /. c.

sikkimensis, Hook. £. ; Henry, n. 9632, Herb. Kew.

Astilbe Davidii, Henry in Gard. Ghron. 1902, ii. 95.

grandis, E. H. "Wils. in Gard. Cliron. 1905, ii. 426.

leucantha, Knoll in Ball. Herl). Boiss. ser. 2, vii. (1907) 132.

macroflora, Hayatu in Journ. Coll. Sci. Tokyo, xxv. xix, (1908) 8G.

myriantha, Diels in Engl. Jabrb. xxxvi. Beibl. 82 (1905) 48.

rivularis, Ham. ; Wilson, n. 3003 a, Herb. Kew.

virescens, Hutchinson in Kew Bull. 1908, 16.

Astragalus alaschanus, Bunge ; Przewalski, 1873, Herb. Kew.

Biondianus, Ulbr. in Engl. Jabrb. xxxvi. Beibl. 82 (1905) G2.

discolor, Bunge ; Przewalski, 1873, Herb. Kew.

Englerianus, Ulbr. in Engl. Jalirb. xxxvi. Beibl. 82 (1905) CO.

florid US, Bentb. ; Pratt, n. 549, Herb, Kew.

Giraldianus, Ulbr. in Engl. Jahrb. xxxvi. Beibl. 82 (1905) G4.

Harmsii, Ulbr. L e. 63.

Hippocrepidis, Benth. ; A. confertus, Bentb., Przewalski, 1872, Herb.

Kew.

leansanicus, Ulbr. /. c. 62.

longispicatus, Ulbr. /. c. 61.

(1905)

membranaceus, Bunge ; Kom. in Act. Hort. Petrop. xxii. (1904) 586.

Stevenianus, DC. ; Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 63.

uliginosus, Linn. ; Kom. in Act. Hort. Petrop. xxii, (1904) 588.

Atylosia barbata, Baker ; Henry, n. 12,861 b, Herb. Kew.

ivii. (1909) 198.

GRANDIFLORA, Benth. ; Henry, n. 12,558, Herb. Kew.

mollis, Benth. ; Henry, n. 11,0 56, Herb. Kew.

Aucuba himalaica, Hook. f. ; Henry, n. 10,123 b, Herb. Kew.

Avena callosa, Turcz. ; Kom. in Act. Hort. Petrop, xx. (1901) 285.

Balania ceracea, Tiegh. in Ann", Sci. Nat. Par. Bot. ser. 9, vi. (1907) 202.

Balanophora, see also Balania, above, and Bicolva and Polyplet1da % below.

Cavaleriei, Leveille in Fedde, Repert. Nov. Sp. ii. (1906) 115.

Esquirolii, Leveille, L c.

A
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Balanophora PARVIOR, Hayata in Journ. Coll, Sci. Tokyo, xxv. xix. (1908)

192.

SP1CATA, Hayata, I. c.

Bambusa Fauriei, Hack, in Bull. Herb, Boiss. ser. 2, iv. (1904) 529.

pallida, Munro ; Dunn, Report Bot. Dep. Hongkong for 1905, 5.

Ridleyi, Gamble ; Matsum. et Hayata in Journ, Coll. Sci. Tokyo, xxii.

(1906) 550.

Barringtonia racemosa, Roxb. ; Matsum. et Hayata in Journ. Coll. Sci.

Tokyo, xxii. (1906) 144.

Barthea EsQUiROLir, Leveille in Fedde, Report. Nov. Sp. viii. (1910) 61.

FORMOSANA, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908) 97.

Bauhinia aurea, Leveille in Bull. Soc. Bot. Fr. liv. (1907) 368.

Blakeana, Dunn in Journ. Bot. xlvi. (1908) 825,

Bonatiana, Panij). in Nuov. Giorn. Bot. Ital. xvii. (1910) 6.

diptera, Gall, et Hemsl. ; Henry, n. 13,098, Herb. Kew.
Japonica, Maxim, ; Ito et Matsum. in Journ. Coll. Sci. Tokyo, xii. iv.

(1900) 173.

Begonia bulbosa, Leveille in Fedde, Report. Nov. Sp. vii. (1909) 21.

cathayana, Hemsl. in Bot. Mag. t. 8202 (1908).

Cavaleriei, Leveille in Fedde, Repert, Nov. Sp. vii. (1909) 20.

edulis, Leveille, /. c.

erubescent, Leveille, I. e. 21,

Labordei, Leveille in Bull. Soc. Agr. Sartlie, 1904, 323.

Martini, Leveille, /. 6*.

parvula, Leveille et Vaniot in Fedde, Repert. Nov. Sp. ii. (190(5)

113.

pedatifida, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 21.

yunnanensis, Leveille, /. c. 20.

Beilschmiedia Fordii, Dunn in Journ. Bot. 1907, 404.

Belamcanda Pampanlnii, Leveille in Fedde, Repert. Nov. Sp. viii. (1910)

59.

Berberis, see also Mafamia, below.

aggregata, C. K. Schneider in Bull. Herb. Boiss. ser. 2, viii. (1908)

203.

amcena, Dunn, nom, nov. ; B. elegans, C. K. Schneider, /. c. v. (1905) 4(53,

non Leveille et Vaniot.

amurensts, Rupr. ; C. K. Schneider, /. c. 260.

appro xim ata, Sprague in Kew Bull. 1909, 256.

ARGUTA, C. K. Schneider in Bull. Herb. Boiss. ser. 2, viii. (1908) 197.

Bretschneideri, Rehder in Sargent,- Trees and Shrubs, ii. (1907) 21.

brevipaniculata, C. K. Schneider in Bull. Herb. Boiss. ser. 2, viii.

(1908) 2(53.

BREVIPES, C. K. Schneider, /. c. 194.
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Berberis Oaroli, C. K. Schneider in Bull. Herb. Boiss. ser. 2, v. (1005)

45'.).

Dielsiana, Fedde in Engl. Jahrb. xxxvi. Beibl. ^2 (1905) 41.

dolichobotrys, Fedde, /. c.

vubia, C. K. Schneider in Bull. Herb. Boiss. ser. 2, v. (1905) 663.

elegans, Leveille et Vaniot in Bull. Soc. Bot. Fr. li. (1904) 289.

Feddeana, (J. K. Schneider in Bull. Herb. Boiss. ser. 2, v. (1905) 665.

Fineti, C. K. Schneider in Bull. Herb. Boiss. ser. 2, viii. (1908) 20H.

Gagnepaini, C. K. Schneider, /. c. 196.

ganpinensis, Leveille in Bull. Soc. Agr. Sarthe, 1904, 317.

Gilgiana, Fedde in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 43.

Griffithiaxa, (!. K. Schneider ; Wilson, n. 535, p.p., Herb. Kew.

Henrvana, C. K. Schneider in Bull. Herb. Boiss. ser. 2, v. (1905) 664.

PAEVI flora, Sprague in Kew Bull. 1908, 445.

Poireti, O. K. Schneider in Bull. Herb. Boiss. ser. 2, viii. (1908) 258.

purescens, Famp. in Nuov. Giorn. Bot. Ital. xvii. (1910) 273.

SALICaria, Fedde in Engl. Jahrb. xxxvi. Beibl. &2 (1905) 42.

Soulieana, C. K. Schneider in Bull. Herb. Boiss. ser. 2, v. (1905)

449.

sphalera, Fedde in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 44.

Tisciii.KRi, C. K. Schneider in Bull. Herb. Boiss. ser. 2, viii. (1908)

201.

(1

umbellata, Wall. ; Wilson, ii. 4726, Herb. Kew.

Veitchiorlm, Hemsl. et E. H. Wils. in Kew Bull. 1906, 152.

verruculosa, Heinsl. et E. H. Wils. L c. 151.

Wilsoni, Heinsl. in Kew Bull. 1906, 151.

Berche.mia flavescens, Brongn. ; Henry, n. 19*9, Herb. Kew.

florjiujnda, Wall. ; Pamp. in Nuov. Giorn. Bot. Ital. xvii. (1910)

425.

Giraldiana, C. K. Schneider, 111. Handb. Laubholzk. ii. (1909) 263.

Bergia glandulosa, Turcz. ; Henry, n. 246, Herb. Kew.

Betula Baeumkeri, Winkl. in Engl. Pflanzenreich, Beti; (1904)

luminifera, Winkl. /. c.

Kos^e, Winkl. L c. 135.

(1906)

Bidens Kobertianifolia, Leveille et Vaniot in Fedde, liepert. Nov. Sp. viii.

(1910) 140.

Bileveillea granulatifolia, Leveille in Fedde, Kcpert. Nov. Sp. viii.

(1910) 449.

Biondia chinensis, Schlecter in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 91.

Biophytum Thorelianum, Guillauniin in Lecomte, Notul. Syst. i. (1909) 24.

Bivolva Fargesi, Tieuh. in Ann. Sci. Nat. Par. Bot. ser. 9, vi. (1907) 206.
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Bixa Qrellana, Linn. ; Henry, n. 12.G04, Herb. Kew.

Blaixvillea rhomboii>ea, Cass. ; li. lati/olia, DC, Henry, n. 10,373, Herb.

Ivew.

Blastus Cavaleriei, Leveille in Mem. Soc. Sci. Nat. (Jherb. xxxv. (1906)

395.

Blechum Bkownei, Juss. ; Henry, n. 17(55, Herb. Kew.

Buxkwouthia convolvi'LOIDES, Prain ; Henry, n. 11,178, Herb. Kew.
Blumea aromatica, DC. ; Hancock, n. 4<sl. Herb. Kew.

Cavaleriei, Leveille et Vaniot in Fedde, Report. Nov. Sp. vii. (1!M)9)

22.

COMPACTIFLORA, Leveille et Vaniot in Fedde, Report. Nov. Sp. viii.

(1910) 401.

Conyzoides, Leveille et Vaniot, /. c.

Esquirolii, Leveille et Vaniot, /. c.

Jacquemontii, Hook. f. ; Carles, n. 806, Herb. Kew,
Lecomtei, Vaniot et Leveille in Fedde, Report. Now Sp. iv. (1907) 331,

mala ha rica, Hook. t". ; Matsuni. et Hayata in Jonrn. Coll. Sci. Tokyo,

xxii. (1906) 209.

mkiubhaxacea, DC. ; Matsum. et Hayata, /. c.

oxyodonta, DC. ; Matsum. et Hayata, /. c.

rrocera, DC. ; Henry^n. 10,127, Herb. Kew.
spectabilis, DC. ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii.

(1906)209.

si buapitata, D( \ ; Matsum. et Hayata, /. c.

VELUTIXA, Leveille et Vaniot in Fedde, Repert. Nov. Sp. viii. (1910)

401.

vniENs, DC; Henry, n. 10,188 , Herb. Kew.
Blyxa Delavayi, Gagn. in Bull. Soc. Bot. Fr. liv. (1907) 538.

okyzetori'm, Hook. f. ; Lecomte, Fl. Indo-Chine, vi. (1908) 1<>.

Boea Cavaleriei, Leveille et Vaniot in Compte Rend. Assoc. Fr. 1905

(190l>) 429.

Esquirolii, Leveille et Vaniot in Bull. Soc. Bot, Fr. liii. (1900) 551.

lanata, Hemsl. in Kew Bull. 1908, 180.

Boehmeria Mauyereti, Leveille et Vaniot in Bull. Soc. Bot. Fr. li. (1904)

Sess. Extraord. cxliv.

Bombax insigne, Wall. ; Lecomte, Fl. Indo-Chine, i. (1910) 448.

Boottia acuminata, Gagn. in Bull. Soc. Bot. Fr. liv. (1907) 538.

Bodixieri, Leveille et Vaniot in Fedde, Repert. Nov. Sp. viii. (1910)
141.

Esquirolii, Leveille et Vaniot, /. c. v. (1908) 9.

POLYGONifolia, Gagn. in Bull. Soc. Bot. Fr. liv. (1907) 540.

sinensis, Leveille et Vaniot in Fedde, Repert. Nov. Sp. v. (1908) 10.

yunnanensis, Gagn. in Bull. Soc. Bot. Fr. liv. (19071 542,
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Bothriospermum Imaii, Nakai in Bot. Mag. Tokyo, xxiii. (1009) 189.

Brachypodium japonicum, Miq. ; Diels in Engl. Jabrb. xxxvi. Beibl. 82

(1905) 6.

Brasenia Schreberi, J. F. Muell. ; B. peltata, Pursh ; Nakai in Journ.

Coll. Sci. Tokyo, xxvi. i. (1909) 44.

Brassaiopsis Haimla, Seem. ; Henry, n. 13,294, Herb. Kew.
Hlsi'iDA, Seem. ; Henry, n. 9180, Herb. Kew.
8PECIOSA, Decne. et Planch. ; Henry, n. 11,492, Herb. Kew.

Akgyi, Leveille, /. c.

(190

Bredia Cayalkriei, Leveille et Vaniot in Mem. Soc. Sci. Nat. Cherb. xx

(1906)396.

hirsuta, Blume
; M

(190(5) 147.

Sci. Tokyo, xxiL

Monogr. Phan. vii. (1891)

ci. Tokyo, xx. in. (1904) 22.

STIPITATA, Muell. Arg.
;
Matsura. et Hayata in Journ. Coll. Sci. Tokyo,

(190(5)

)

901)

Kawakamii, Hayata ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo,
xxii. (190(5) 3(52.

PACHiNENsis, Hayata ; Matsum. et Hayata, /. c.

STIPQLARIS, Blume ; Forrest, n. 913, Herb. Kew.
Bromus ciliatus, Linn. ; Kom. in Act. Hort. Petrop.

Bryonopsis laciniosa, Naud. ; Matsum. et Hayata in Journ. Coll. Sci.

Tokyo, xxii. (190(5) 1(52.

Buchanania FLORIDA, Scbau ; B. arborescens, Blume ; Matsum. et Hayata,
/. c. 102.

lati folia, Roxb. ; Henry, n. 13,158, Herb. Kew.
Bucklandia populnea, 11. Br. ; Henry~~n. 11,068, Herb. Kew.
Buddleia nivea, Duthie in Ganl. Ohron. 1905, ii. 275.

Bupleurum Dielsianum, AV'oIff in Engl. Pflanzenreich, Umbel l.-Apioid.

(1910) 147.

Leyeillei, Boissieu in Bull. Soc. Bot. Fr. lvii. (1910) 413.

multinerye, DC. ; Kom. in Act. Hort. Petrop. xxv. (1905) 141.

Burmannia pusilla, Tlnvaites ; Lecomte, Fl Indo Chine, vi. (1908) 23.

Butea FROXOOSA, Roxb. ; Pamp. in Nuov. Giorn. Bot. Ital. xvii. (1910) 8.

Buxus cephalantha, Leveille et Vaniot in Fedde, Repert, Nov. Sp. iii.

(190(5) 21.

Henryi, Mayr in Fremdl. Wald- u. Parkb. Eur. (1906) 451.

Cacalia firma, Kom.
; Kom. in Act. Hort. Petrop. xxv. (1907) 691.

Calamintha albiflora, Vaniot in Bull. Aead. Geogr. Bot. xiv. (1904) 181

/
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Calamintha Ahgyi, Leveille in Fedde, Report. Nov. Sp. viii. ( 1 '.> 1 0) 42H.

Cayauiiuei, Leveille, /. c. 424.

CLIPEATA, Vaniot in Bull. Acad. Geogr. Bot. xiv. (1904) 184.

Esquirolii, Leveille in Fedde, Hepert. Nov. Sp. viii. (11*10) 450.

polyckphala, Vaniot in Bull. Acad. Geogr. Bot. xiv. (11*04) 183.

RADICANB, Vaniot, /. c. 182.

Taquktii, Leveille in Fodde, Kepert. Nov. Sp. viii. (1910) 423.

TsACAPANENSis, Leveille, /. c.

Calamus Fakkki, Becc. in Ann. Bot. Gard. Calc. xi. i. (1908) 274.

HOPLITES, Dunn in Journ. Linn. Soc, Bot. xxxviii. (1908) o(>9.

i.attfolius, Roxh. ; Tutclier, Report Bot. Dep. Hongkong for 1909,

14.

Calanthe crucULiooTDES, Lindl. ; Tutclier, Report Bot. Dep. Hongkong for

1902. 2.

Matsumimuj, Schlechter in Fedde, Report. Nov. Sp. ii. (1906) KJ8.

Calathodes palmata, Hook. £. et Thoins. ; Finet et Gagn., Fl. As. Or. i.

(1905) .134.

OALIANTHEMUM RUTiEFOLii'M, (•• A. 3loy. ; Finet et Gagn. /. c. 93.

Callicahpa arbobea, Roxh.; Henry, n. 9551 a, Herb. Kew.

longipes, Dunn in Journ. Linn. Soc., Bot. xxxviii. (1908) 863.

Callitkiche jai'ONICA, Klngelin. ; Ito et Matsum. in Journ. Coll. Sci. Tokyo,

xii. iv. (1900) 205.

stagnalis, Scop.; Hongkong Herb. n. 2700, Herb. Kew.

Or. i. (1905)

132.

Calypso borealis, Salish. ; Koni. in Act. Hort. Petrop. xx. (1901) 532.

Calystegia pellita, G. Don ; Gilg et Loes. in Engl. Jahrb. xxxiv.

Beibl. 74 (1904) 60.

Camellia, see also Then, below.

Cuai'NELLIANA, Tutclier in Journ. Linn. Soc, Bot. xxxvii. (1905) 03.

lutchuensis, Ito et Matsum. in Journ. Coll. Sci. Tokyo, xii. iv. (1900)

65.

Campanula aristata, Wall. ; Pratt, n. 251, Herb. Kew.

Camfanum<ea Labordei, Leveille in Bull. Soc. Agr. Sarthe, 1904, 324,

(1902)

YUNNANENSIS, Gaon, /. c. Ixvii.

Camptotheca yunnanensis. Dode in Bull. Soc, Bot. Fr. lv. (1908) 651.

Capparis multiflora, Hook. £. et Thonis. ; Henry, n. 11,14(1, Herb. Kew.

HoXBUHGii, DO. ; Henry, n. 12,986, Herb. Kew.

SAB1.EFOLIA, Hook. f. et Thonis. ; Herb. Hongkong, n. 351, Herb, Kew
tknera, Dalz. ; Delavay, n. 1131, Herb. Kew.

viMiNEA, Hook. L et Thorns. : Lecomte, Fl. Indo-Chine, i. (1908) 183

Capsella Thomsonu Hook. f. ; Przewalski, 1880, Herb. Kew.
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Capsicum anomalum, Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii.

(1

M
minimum, Roxl). ; Ford. n. 431, Herb. Kew.

Caragana arrorescens, Lam. ; Diels in Engl. Jahrb. xxxvi. Beibl. 82

(1905)42.

bicolor, Kom. in Act. Hort. Petrop. xxix. (1909) 299.

Boisi, 0. K. Sclineider ; Kom. I. c. 341.

brkvicalyx, Pamp. in Nuov. Giorn. Bot. Ital. n. s. xvii. (1910) 391.

brevifolia, Kom. in Act. Hort. Petrop. xxix. (1909) 211.

densa, Kom. I. c. 258.

Riiis'ACKA, Kom. /. c. 268.

Franchetiana, Kom. I. c. 300.

frutescens, Medic. ; Kom. I. c. 333.

grandiflora, DO. ; Ducloux, li. 661, Herb. Kew.
jubata, Poir. ; Kom. in Act. Hort. Petrop. xxix. (1909) 287.

Korshinskii, Kom. /. c. 351.

Leveillei, Kom. /. c. 207.

Maximovicziana, Kom. /. e. 2G9.

opulens, Kom. I. c. 209.

pekinensis, Kom. I. c. 339.

Potanjni, Kom. /. c. 352.

pruinosa, Kom. /. c. 21)5.

pygm.ea, DC. ; Kom. /. c. 240.

Rororvskyi, Kom. /. e. 280.

sericea, Pamp. in Nuov. Giorn. Bot. It. n. s. xiv. (1907) 593.

stipitata, Kom. in Act. Hort. Petrop. xxix (1909) 343.

tangutica, Kom. I. C. 280.

tihetjca, Kom. /. c. 282.

tragacanthoides. Poir. ; Kom. /. c. 270.

Zahlrruckneri, C. K. Sclineider; Kom. / c. 338.

Cardamine denudata, 0. E. Schulz in Enol. Jahrb. xxxvi. Beibl. 82 (1905)
46.

Prattii, Hems, et E. H. Wils. in Kew Bull. 190G, 153.

reniformis, Hayata in .Journ. Coll. Sci. Tokyo, xxv. xix. (1908) 50.

Taquetii, Leveille et Vaniot in Fedde, Repert. Nov. Sp. viii. (1910)

Oardiandra formosana, Hayata in Bot. Mag. Tokyo, xx. (1906) 54.

Carduus sinensis, S. Moore in Journ. Bot. xliii. (1905) 143.

Carex alba, Scop. ; Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 22.

alpina, Sw.
;
Kiikenth. in Engl. Pflanzenreich, Cyper.-Caric. (1909)

384.

appendicular1a, Kiikenth. ; Kiikenth. I. c. 338.
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Carex Argyi, Leveille et Vaniot in Bull. Soc. Agr. Sarthe, 1905, 78.

AuGUSTiNOWiczn, Meinsh. ; Kukenth. in Engl. Pflanzenreich, Cyper.-

Oaric. (1909) 389.

Blinii, Leveille et Vaniot in Bull. Soc. Bot. Fr. liii. (1900) 316, et

Kiikenth. /. c. 639.

botrychostigma, Maxim. ; Kiikenth. /. c. 595.

CARYOPHYLLEA, Latour. ; Kiikenth. /. e. 463.

Cavaleriei, Leveille et Vaniot in Bull. Soc. Agr. Sarthe, 1905, 79, et

Kiikenth. /. c. 035, sub C. laticepite, C. B. Clarke.

Cavaleriensis, Leveille et Vaniot in Fedde, Repert. Nov. Sp. iii. (1907)

349.

Chorda, Leveille et Vaniot in Bull. Soc. Bot, Fr. liii. (1900) 310.

chrysolepis, Franch. ; Kiikenth. in Engl. Pflanzenreich, Cyper.-Caric.

(1909) 504.

CINCTA, Franch. ; Kiikenth. /. c. 353.

crassibasis, Leveille et Vaniot in Fedde, Repert. Nov. Sp. v. (1908)

194.

CURVICOLLTS, Franch. et Sav. ; Leveille in Bull. Soc. Bot. Fr. liii. (1906)

318.

cuspidosa, Dunn in Journ. Linn. Soc, Bot. xxxviii. (1908) 373.

Debeauxii, Leveille et Vaniot in Fedde, Repert. Nov. Sp. vi. (1909)

204.

diamantina, Leveille et Vaniot, /. c. iv. (1907) 226.

drymophila, Turcz. ; Kiikenth. in Engl. Pflanzenreich, Cyper.-Caric,

(1909) 755.

Dunniana, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 231.

egena, Leveille et Vaniot in Fedde, Report. Nov. Sp. iv. (1907) 227.

erythrobasts, Leveille efc Vaniot, /. c. v. (1908)

(190

explens, Kukenth. in Bull. Herb. Boiss. ser. 2, ii. (1902) 1017, et in

(1

Maxim.
(1908)

formosensis, Leveille et Vaniot in Mem. Soc. Sci. Nat. ("herb. xxxv.

(1906) 216, et Kukenth. in Engl. Pflanzenreich, Cyper.-Caric. (1909)

474, sub C. ligata, Boott.

FUSiFORMis, Nees ; Kiikenth. I. c. 598.

Gendrei, Leveille et Vaniot. in Rev. Sci. Limousin, 1904, ex Kiikenth.

I c. 625, sub chinensi, Retz., et ex Mem. Soc. Sci. Nat. ('herb. xxxv.

(1905) 21G (sphalm. Legendrei).

GiFUENSis, Franch.; Kiikenth. /. c. 442.

Giralpiana, Kukenth. in Engl. Jahrb, xxxvi. Beibl. 82 (1905) 10.
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Carex glandulifolia, Kiikenth. in Bull. Herb. Boiss. ser. 2, iv. (1904) 57,

et in Engl. Pflanzenreich, Cyper.-Caric. (1909) 496, sub lancifolia,

C. B. Clarke.

globularis, Linn, ; Kiikenth. in Engl. Pflanzenreich, Cyper.-Caric.

(1909) 437.

GRACILIFLORA, Dunn, in Journ. Linn. Soc, Bot. xxxviii. (1908) 372.

GRandiligulata, Kiikenth. in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 9.

granifera, Dunn in Journ. Linn. Soc, Bot. x&xviii. (1908) 372.

H^EMOSTACHYS, Leveille et Vaniot ex Kiikenth. in Engl. Pflanzenreich,

Cyper.-Caric. (1909) 741, sub lieterostachyi, Bunge.

hallaisanensis, Leveille et Vaniot in Fedde, Repert. Nov. Sp. v. (1908)

240.

hangtongensis, Leveille et Vaniot in Bull. Soc. Bot. Fr. liii. (1906) 316.

hebecarpa, C. A. Mey. ; Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905)

11.

Heudesii, Leveille ex Kiikenth. in Engl. Pflanzenreich, Cyper.-Caric.

(1909) 626.

hongnoensis, Leveille et Vaniot in Fedde, Repert. Nov. Sp. viii. (1910)

426.

Idzuroei, Franch. ; Kiikenth. in Engl. Pflanzenreich, Cyper.-Caric.

(1909) 708.

indistinctum, Leveille et Vaniot in Fedde, Repert. Nov. Sp. v. (1908)

194.

koreana, Kom. in Act. Hort, Petrop. xx. (1901) 446.

lanceolata, Boott ; Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 8.

lasiocarpa, Ehrenb. ; Kiikenth. in Engl. Pflanzenreich, Cyper.-Caric.

(1909) 747.

lasiolepis, Franch. ; Kiikenth. I. c. 486.

LATITANS, Ldveille et Vaniot in Fedde, Repert. Nov. Sp. v. (1908) 240.

limosa, Linn.; Kiikenth. in Engl. Pflanzenreich, Cyper.-Caric. (1909)

505.

loliacea, Linn. ; Kiikenth. L c. 225.

longerostrata, C. A. Mey.; Kiikenth. I c. 636.

Lyi, Leveille et Vaniot in Fedde, Repert. Nov. Sp. iii. (1907) 349.

Maackii, Maxim. ; Kiikenth. in Engl. Pflanzenreich, Cyper.-Caric.

(1909) 201.

macrandrolepis, Leveille iii Fedde, Repert. Nov. Sp. v. (L908) 241.

macrogyna, Turcz. ; Kiikenth. in Engl. Pflanzenreich, Cyper.-Caric.

(1909) 560.

mandshurica, Meinsh. ; Kiikenth. L c, 434.

Martini, Leveille et Vaniot in Bull. Acad. Geogr, Bot. xi. (1902) 57.

meiocarpa, Leveille et Vaniot in Fedde, Repert. Nov. Sp. iv. (1907)

226.
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Carex metallica, Leveille in Fedde, Repert. Nov. Sp. v, (11)08) 239.

Meyeriana, Knnth ; Kiikenth. in Engl. Pflanzenreich, Cyper.-Caric.

(1909) 393.

micrantha, Kiikenth. in Bull. Herb. Boi». ser. 2, ii. (1902) 1018.

mitrata, Franch, ;
Kiikenth. in Engl. Pflanzenreich, Oyper.-C.iric.

(1909) 471.

neokitkenthaliana, Leveille et Vaniot in Fedde, Kepert. Nov. Sp. iii*

(1907) 349.

Olivieri, Leveille in Rev. Sci. Bourb. Oentr. Fr. xvii. (1904) 166.

Onoei, Franch. et Sav. ; Kiikenth. in Engl. Pflanzenreich, Oyper.-Caric.

(1909) 101.

orbicularis, Boott ; Kiikenth. /. c. 303,

pallida, O. A, Mey.; Kiikenth. /. c* 134.

papulosa, Boott ; Kiikenth. /. c. 637.

pattcimascula, Leveille et Vaniot in Bull. Soc. Bot. Fr. liii. (1906) 315.

Pax 1 1, Kiikenth. in Engl. Pflanzenreich, Oyper.-Caric, (1909) 765.

Peiktitsant, Koin. in Act. Hort. Petrop. xx. (1901) 445.

pilosa, Scop. ; Kiikenth. in Engl. Pflanzenreich, Oyper.-Caric. (1909)

636.

planiculmis, Koni. ; Kiikenth. /. c. 621,

PLATYRIIYNCHA, Franch. et Sav.; Gilg et Loes. in Engl. Jahrh. xxxiv.

Beibl. 75 (1904) 22.

PSErnocniNENSis, Lcveille et Vaniot ex Kiikenth. in Engl. Planzen-

reich, Cyper.-Carie. (1909) 737.

PSErnosPACHlANA, Lcveille et Vaniot in Fedde, Repert. Nov. Sp. iii.

(1907) 349.

PSYCHROPHILA, Nees ; Kiikenth. in Engl. Pflanzenreich, Oyper.-Caric.

(1909) 539.

RADICIFLORA, Dunn in Journ. Linn. Soc, Bot. xxxviii. (1908) 371.

KARA, Boott ; Kiikenth. in Engl. Pflanzenreich, Cyper.-Caric. (1909)

102.

Reichenrachiana, Lcveille et Vaniot in I

>

nil . Acad. Geogr. Bot. xi.

(1902) 60, et Kiikenth. /. c. 345, sub rvbrohnmnea, 0. B. Clarke.

Rivi'LORi'M, Dunn in Journ. Linn. Soc, Bot, xxxviii. (1908) 372.

scabrirostris, Kiikenth, in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 9.

SCHIstokiivncha, Leveille et Vaniot in Bull. Soc Bot. Fr. liii. (1906)

317.

Schkuriana, Lcveille et Vaniot in Bull. Acad. Geogr. Bot. xi. (1902)

59, ex Kiikenth. in Engl. Pflanzenreich, Cyper.-Caric. (1909) 354,

sul) cernua.) Boott.

Schmidtil Meinsh. ; Kiikenth. L e. 326.

Sedakovii, C. A. Mey. ; Kiikenth. /. c. 588.

SEliGERA, I). Don ; Kiikenth. /. c. 419.
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Carex setosa, Boott ; Kiikenth. in Engl. Pflanzenreich, Gyper.-Cario.

(190D) r><;4.

Silvestrii, Pamp. in Nuov. (xiorn. Bot. Ttal. n. s. xvii. (1010) 235.

sparsifloha, Stead. ; Kukenth. in Engl. Planzenreich, Cyper.-Caric.

(19(H)) 511.

supina, Wahlenb. ; Kukenth. /. e. 455.

Taquetii, Leveille et Vaniot in Fedde, Itepert. Nov. Sp. viii. (1010)

42<).

tatsiexsis, Kiikenth. in Engl. Pflanzenreich, Cyper.-Caric, (1909) 5(3:i.

teiogyna, Boott ; Kukenth. I c. 602.

TENUIFORMIS, Leveille et Vaniot ; Kukenth. I. c. 571.

tricarixata, Leveille et Vaniot in Bull. Soc. Bot. Fr. liii. (1906) 317.

tuminexsis, Kom. ; Kukenth. L c. 369.

fda, Maxim. ; Kukenth. in Engl. Pflanzenreich, Cyper.-Caric. (1909)

103.

umbrosa, Host ; Kukenth. /. c. 466.

Warburgiana, Kukenth. in Bull. Herb. Boiss. ser. 2, v. (1905) 1162,

Xiphium, Kom. ; Kukenth. in Engl. Pflanzenreich, Cyper.-Caric. (1909)

636.

Yabei, Leveille et Vaniot in Bull. Soc. Agr. Sarthe, 1905, 79, et

Kiikenth. /. c. 737, sub Pierotii, Miq.

Carissa spixari'M, Linn. ; Henry, n. 10,156 A, Herb. Kew.

Carolinella obovata, Hemsl. in Hook. Ic. PL sub t. 2775 (1903).

Garpesitm acetum, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908) 133.

divaricaitm, Sieb. et Zucc. ; Kom. in Act. Hort. Petrop. xxv. (1907)

618.

erythrolepis, Leveille et Vaniot in Fedde, Bepert. Nov. Sp. viii. (1910)

170.

gigas, Leveille in Fedde, Repert. Nov. Sp. vi. (1909) 330.

hieracioides, Leveille, /. c\ viii. (1910) 170.

hoxtoxense, Winkl. ; Potanin, 1885, Herb. Kew.

Potaxini. Winkl. ; Potanin, 1885, Herb. Kew.
Taquetii, Leveille et Vaniot in Fedde, Itepert. Nov. Sp. viii. (1910) 170.

verbasoifolium, Leveille et Vaniot, /. c. 359.

Oarpinus Londoniaka, Winkl. in Engl. Pflanzenreich, Betul. (1904) 32.

Paxii, Winkl. L c. 35.

pinfaensis, Leveille et Vaniot in Bull. Soc. Bot. Fr. Hi. (1905) 142.

stipulata, Winkl. in Engl. Pflanzenreich, Betul. (1904) 35.

Tschonoskii, Maxim. ; Winkl. /. c. 36.

Carum anthriscoides, Boissieu in Bull. Soc. Bot. Fr. liii. (1906) 426.

Caryopteris paniculata, C. B. Clarke ; Henry, n. 10^408, Herb. Kew.

Cassia nodosa, Buck-Ham. ; Henry, n. 11,725 c, Herb. Kew.

sxamea, Lam. ; Henry, n. 13,172, Herb. Kew.
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Castanea Bodinieri, Leveille et Vaniot in Bull. Soc. Bot. Fr. Hi. (1905) 142.
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Kingiana, Prain in Ann. Bot. Gard. Calc. x. I. (1904) 61.
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Dalbergia obtusifolia, Prain in Journ. As. Soc. Beng. Ixx. (11)01) 42.

POLyadelpha, Prain in Ann. Bot. Gard. Calc. x. i. (1904) 84.

rimosa, Roxb. ; Prain, L c. 38.

sacehdotum, Prain in Journ. As. Soc. Beng. Ixx. (1901) 42.

stenophylla, Prain in Journ. As. Soc. Beng. Ixx. (1901.) 56,
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SZEMAOENSIS, Prain, /. r. 91.

tamauindifolia, Roxb. ; Prain, /. c. 70.

tonkinensis, Prain ; Prain, /, c. 79.

TOBTA, K. Grab, ; Prain, /. c. 64.

Damnacanthus angustifolius, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix.

(1908) 113.

Daphne Giraldi, Nitsche, Dissert. (1907) 7, ex C. K. Schneider, 111. Handb.

Laubholzk. ix. (1909) 401.

myrtilloides, Nitsche, L <?., ex C. K. Schneider, /. c.

Daphniphyllum himalayenke, Muell. Arg. ; Matsum. et Hayata in Journ.

Coll. Sci. Tokyo, xxii. (190(5) 363.

Datura fastuosa, Linn. ; Henry, n. 34, Herb. Kew.

Davidia LiETA, Dode in Rev. Hortic. lxxx. (1908) 407,

Vilmoriniana, Dode, /, c 406.

Decaspermum paniculatum, LindL ; Matsum. et Hayata in Journ. Coll. Sci.

Tokyo, xxii. (1906) 144.

Deinanthe bifida, Maxim. ; Henry, n. 6454, Herb. Kew.

Delphinium batangense, Finet et Gagn. in Bull. Soc. Bot. Fr. li. (1904)

478.

Bonatii, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 99.

Rrunonianum, Royle ; Hosie, 1904, Herb Kew.

caucasicum, C. A. Mey. ; Wilson, n, 3094, Herb. Kew.

chrysotricum, Finet et Gagn. in Bull. Soc. Bot. Fr. li. (1904) 488.

eriostylum, Leveille et Vaniot in Bull. Herb. Boiss. ser. 2, vi. (1906)

505.

EsQULKOLir, Leveille et Vaniot, /. c\

GlRALDir, Diels in Engb Jahrb. xxxvi, Beibl. 82 (1905) 39.

LYCOCTONIFOLIUM, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 100.

MICRopetalum, Finet et Gagn. in Bull. Soc*. Bot. Fr. li. (1904) 479.

minuttm, Leveille et Vaniot in Bull. Herb. Boiss. ser. 2, vi. (1906)

505.

PvLZowr, Maxim. ; Finet et Gagn., FI. As. Or. i. (1905) 192.

SPEOIOSUM, Bieb. ; />. rrassifolium^ Schrader, Finet et Gagn., FI. As.

Or. i. (1905) 186.

Tenii, Leveille in Fedde, Repert, Nov. Sp, vii. (1909) 98.

thireticum, Finet et Gagn. in Bull. Soc. Bot. Fr. li. (1904) 489.

trifoliolatum, Finet et Gagn. /. c. 481.

VLTIFolium, Finet et Gagn. L c\ liii. (1906) 126.
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' G-oldschmidtianum, Krtinzl. in Fedde, Report. Nov. Sp. 'vii./ (1909)^401

Nakahar^i, Schlechter in Fedde, Repert. Nov. Sp. ii. (1906) 169.

• Wilsoni, Rolfe in Gard. Chron. 1906, i. 185. '
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Dendropanax mohbiferum, Leveille et Vaniot in Fedde, Repert. Nov. Sp.

, viii. (1910)283.

Dkntaria Bodtnieki, Leveille, /. c. 452.
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Derris alborubra, Hemsl. in Bot. Mag. (1905) t. 8008. t

/•

Bonatiana, Pamp. in Nuov. Griorn. Bot. Ttal. n. s. xvii. (1910) 8.

ferruginea, Benth. ; Henry, n. 11,248, Herb. Kew. •'•: .•-.

Hancei, Hemsl. in Kew Bull. 1908, 250.

Dkschampsia flexuosa, Trin. ; Hayata in Journ. Coll. Sei. Toky.», xxv. xix.

(1908) 238.

Dksmodium Bonatianum, Pamp. in Nuov. Giorn. Bot. Ital. n. s. xvii. (1910) 9.

concinnum, DO. ; Henry, n. 12,436 a, Herb. Kew,
Duclouxii, Pamp. in Nuov. Giorn. Bot. Ital. n. s. xvii. (11)10) 10.

GLAUCOPHYLLUM, Pamp. /. c. 12.

karensium, Kurz ; Henry, n. 11,685 A, Herb. Kew.

macrocarpum, DO. ; Ducloux, n. 818, Herb. Kew.

Mairei, Pamp. in Nuov. Giorn. Bot. Ital. xvii. (1910) 13.

oblongum, Wall. ; Henry, n. 1 2,515 b, Herb. Kew.

OXYPHYLLUM, DO. ; Nakai in Journ. Coll. Sei. Tokyo, xvi. i. (1909) 152.

PULCHELLUM, Benth. ; Matsum. et Hayata in Journ. Sei. Tokyo, xxiL

(1906) 107.

keniforme, DC. ; Matsum. et Hayata, L c*
'
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scalpe, DO. ; Henry, n. 9700 a, Herb. Kew.

stenophyllum, Pamp. in Nuov. Giorn. Bot. Ital. n.s. xvii; (1910) 15.

TiLixEFOLiUM, G. Don ; Ducloux, n* 521, Herb. Kew.

thiflorum, DC. ; Matsum. et Hayata in Journ. Coll. Sei. Tokyo, xxiu

(1906) 108.

umbellatum, DC ; Matsum. et Hayata, L c.

Deutsia coreana, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) 283.

Fauriei, Leveille, /. c.

glabrata, Kom. in Aet. Hort. Petrop. xxii. (1901) 433.

globosa, Dutbie in Gard. Chron. 1906, ii. 238.

micrantha, Engl, in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 51.

mollis, Duthie in Gard. Chron. 1906, ii. 238.

reflexa, Duthie, /. c.

Silvestrii, Pamp. in Nuov. Giorn. Bot. Ital. n. s. xvii. (1910) 282.

TAiWANENsis, C, K. Schneider in Mitt. Dendrol. Gesellsch. (1904) 177.

ViLMORiN-ffl, Lemoine et Bois in Frut. Vitm. Cat. 1904, 123.
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Dianthus Fauriei, Leveille et Vaniot in Fedde, Repert,|Nov. Sp. vii. (11)09)

200.
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Diafensia himalaica, Hook, L et Thorns. ; Pratt, n. 859, Herb, Kew.

Diarrhena manshurica, Maxim. ; Kom. in Act. Hort. Petrop. xx. (1901)

298.

Dichopsis elliptica, Benth. et Hook. f. ; Palaquium ellipticum, EngL,

Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii. (1906) 227.

Dichrocephala amphiloba, Leveille et Vaniot in Fedde, Repert. Nov. Sp.

viii. (1910) 59.

Didissandra Cavaleriei, Leveille et Vaniot in Compte Rend. Assoc. Fr.

1905 (1906) 425.

elegantissima, Leveille et Vaniot, /. e.

Fritschii, Leveille et Vaniot, L c.

Giraldii, Diels in EngL Jabrb. xxxvi. Beibl. 82 (1905) 98.

Notochl^ena, Leveille et Vaniot in Compte Rend. Assoc. Fr. 1905

(1906) 425.

stolonifera, Leveille et Vaniot in Bull. Soc. Bot. Fr. liii. (1906J 550.

Didymocarpus Hemblbyana, Leveille et Vaniot in Compte Rend. Assoc. Fr.

1905 (1906) 426.

Martini, Leveille et Vaniot, /. c.

:nigrescens, Leveille et Vaniot in Bull. Soc. Bot. Fr. liii. (1906) 550.

Seguxni, Leveille et Vaniot in Compte Rend. Assoc. Fr. 1905 (1906) 427.

Dillenia indica, Linn. ; J), speciosa, Linn., Henry, n. 12,746, Herb. Kew.

Dimeria ornithopoda, Trin. ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo,

xxii, (1906) 508.

Diokcorea acerifolia, Prain and Burkill in Journ. As. Soc. Beng. lxxii.

(1904) Suppl. 7.

ASPERA, Prain and Burkill, I. c. n. s. iv. (1908) 447.

australis, Prain and Burkill, L c.

bellophylloidks, Prain and Burkill, I.e. 448.

Benthamii, Prain and Burkill, /. c.

bicolor, Prain and Burkill, /. c. 449.

Collettii, Hook, f, ; Henry, n. 10,287 A, Herb. Kew.

decipienb, Hook. f. ; Henry, n. 13,169, Herb. Kew.

Delavayi, Franch. in Rev. Hort. 1896, 541.

enneaneura, Prain and Burkill in Journ. As. Soc. Bong, lxxii. (1904)

Suppl. 11.

Fordii, Prain and Burkill, I. c. (1908) n. s. iv. 450.

Hkmsleyi, Prain and Burkill, /. c, 451.

hypoglauca, Pali bin in Bull. Herb. Boiss. ser. 2, vi. (1906) 21.

kamoonensis, Kunth ; Henry, n. 9495 c, Herb. Kew.

MKiiANOFHYMA, Prain and Burkill in Journ, As. Soc. Beng.

(1908) 452.

Morset, Prain and Burkill, /. c. 454,

fathaica, Prain and Burkill, /. c. Ixxiii. 'Suppl. (1904) 6.

n. s. iv.
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Dioscorea persimilis, Prain and Burkill in Journ. As. Soc. Beng. n. s. iv.

(11)08) 454.

precox, Prain and Burkill, L c. 455.

villosa, Linn. ; Carlos, n. 178, Herb. Kew.

Wallichii, Hook. £. ; Henry, n. 1)288, Herb. Kew.
yunnanensis, Prain and Burkill in Journ. As. Soc. Beng, lxxiii. (1904)

186.

Diospyros Brandisiana, Kurz ; Anderson, 1868, Herb. Kew.
liukiuensis, Makino in Bot. Mag. Tokyo, xxii. (1908) 159.

strigosa, Hemsl. in Kew Bull. 1910, 193.

Dii'ELta venticosa, Hemsl. in Gard. Chron. 1908, i. 101.

Dipsaous Leschenaultit, Coult. ; Delavay, n. 3945, Herb. Kew.
Djpteronia Dyeriana, Henry in Gard. Chron. 1903, i. 22.

Disporum Cavaleriei, Lt'-veille in Fedde, Repert. Nov. Sp. vi. (1909) 264.

Esquirolii, Leveille in Bull. Soc. Bot. Fr. liv. (1907) 370.

Distylium chinense, Hemsl. in Hook. 1c. PI. (1907) t. 2835.

myricoides, Hemsl. I. c. sub t. 2835.

STRICTum, Hemsl. /. c.

Dodartia orientalis, Linn. ; Potanin, 1886, Herb. Kew.
Dolichos falcatus, Klein ; Henry, n. 9310 b, Herb. Kew.
Doronictm ALTAicr^r, Pall. ; Monbeig, Herb? Kew.

/

Dkaba eriopoda, Turcz. ; Maxim, in Act. Hort. Petrop. xi. (1890) 56.

HIBTA, Linn. ; DieLs in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 47.

Dkacocephalim Biondianum, DieLs, I c. 94.

Oavalkhiki, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) 422.

Esquirolii, Leveille, /. c.

kaitcheensEj Leveille, /. c.

pinfaense, Leveille, /. c.

radicals, Vaniot in Bull. Acad. G£ogr. Bot. xiv. (1904) 180.

simplex, Vaniot, L c. 179.

STACHYDIFOlium, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) 422.

Drimycarpus racemosus, Roxb. ; Henry, n, 12,904, Herb. Kew.
Dryas octopetala, Linn. ; Nakai in Journ. Coll. Sei.Tokyo, xvi. I. (1909) 200.

Dumasia bicolor, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908) 75.

villosa, DC. ; Henry, n. 12,872, Herb. Kew.
Dunbaria circinalis, Baker ; Henry, n. 12,384, Herb. Kew.

podocarpa, Kurz ; Ford, n. 172, Herb. Kew.
Di-nnia sinensis, Tutcher in Journ. Linn. Soc, Bot. xxxvii. (1905) 70.

Duranta Pltjmieri, Jacq. ; Matsum. et Hayata in Journ. Coll. Sci. Tokvo,
xxii. (1905) 297.

Dysophylla communis, Coll. et Herasl. ; Henry, n. 9726, Herb. Kew.
Martini, Vaniot in Bull. Acad. Geogr. Bot. xiv. (1904) 178.

Dysoxylum procerum, Hiern ; Henry, n. 12,046, Herb. Kew.
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Ecdysanthera utilis, Hayata et Matsum. in Bot. Mag. Tokyo, xx. (1906)

51.

Echinocarpus dasycarpus, Benth. ; Matsum, et Hayata in Journ. Coll. Sci.

Tokyo, xxii. (1906) 65.

S- tomentosus, Ben th. ; Henry, n. 11,745 b, Herb. Kew.

Echinopanax elatus, Nakai in Journ. Coll. Sci. Tokyo, xxvi. I. (1909) 276.

Echinospermum deflexum, Lehui. ; Kom. in Act, Hort. Petrop. xxv. (1905)

318.

Redowskii, Lehni, ; Kom, I c. 319.

Ehretia l^evis, Hoxb. ; Matsum. et Hayata, in Journ. Coll. Sci. Tokyo, xxii.

(1906) 254.

Eichhornia Maktiana, Seub. ; E. panieulata, Spreng., Matsum. et Hayata

in Journ. Coll. Sci. Tokyo, xxii. (1906) 444.

speciosa, Ivuntli ; Herb. Hongkong.

EiiiEAGNUS DiFFiciLis, Servettaz in Bull. Herb. Boiss. s£r. 2, viii. (1908)

386.

mollis, Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 78.

ovata, Servettaz in Bull. Herb. Boiss. ser. 2, viii. (1908) 384.

Thunbergii, Servettaz, /. c.

Tutchert, Dunn in Journ. Hot, xlv. (1907) 404.

viridis, Servettaz in Bull. Herb, Boiss. ser. 2, viii. (1908) 388.

yunnanensis, Servettaz, /. c. 385.

El^ocarpus Duclouxii, Gagn. in Lecomte, Notul. Syst. i. (1910) 133.

pkunifolius, Wall.; Henry, n. 11,663b, Herb. Kew.

robustus, Hoxb. ; Henry, n. 12,135, Herb. Kew.

Varunna, Bueh.-Ham. : Henry, n, 11,468, Herb. Kew.

Elatine orientalis, Makino ; Nakai in Journ. Coll. Sci. Tokyo, xxvi. I.

(1909) 93.

TRIANDKA, Schkuhr ; Matsum. et Hayata in Journ. Coll. !Sci. Tokyo, xxii.

(190G) 39.

Elatoktemma minutum, Hayata in Journ. Coll. Sci. Tokyo, xxx. xix. (1908)

198.

papillosum, \Yedd. ; Henry, n. 11,405, Herb. Kew.

Eleocharis ATROPrRPiREA, Kunth ; Diels in Engl. Jahrb. xxxvi. Beibl. &2

(1905) 7.

ovata, Li. Br. : Kom. in Act. Hort. Petrop. xx. (1901) 349.

Elephantopus spicatus, Aubl. ; Matsum. et Hayata in Journ. Coll. Sci.

Tokyo, xxii. (1906) 202.

Elsholtzia alopecuroides, Leveille et Vaniot in Fedde, Repert. Nov. Sp.

viii. (1910) 424.

Akgyi, Leveille, I. c. 425.

") blanda, Benth. ; Henry, n. 9250, Herb. Kew.
Bouinieri, Vaniot in Bull. Acad. Geogr. Bot. xiv. (1904) 17(i.
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Elsholtzia Oavaleriei, Leveille et Vaniot in Fedde, Repert. Nov. Sp. viii.
r

(1910) 424.

Labordei, Vaniot in Bull. Acad. Geogr. Bot. xiv. (1904) 177.

Lychnitis, Leveille et Vaniot in Fedde, Repert. Nov. Sp. viii. (1910)

• 425.

monostachys, LeveiHe" et Vaniot, I. c. 424.
->

pilosa, Benth. ; Henry, n. 9233, Herb. Kew.

Leveille et Vaniot in Fedde, Repert. Nov. Sp. viii.PSEUDOCRISTATA,

(1910) 425.

TRiSTis, Leveille et Vaniot, /. c.

Embelia parviflora, Wall. ; Herb. Hongkong, n. 2894, Herb. Kew.

scandens, Mez in Engl. Pflanzenreich, Myrsin. (1902) 317.

undulata, Mez ; Henry, n. 9885, Herb. Kew.

vestita, Roxb. ; Henry, n. 10,260, Herb. Kew.

viridiflora, Scheff. : Hancock, n. 271, Herb. Kew.

IEmilia prenanthoidea, DC. ; Dueloux, n. 201, Herb. Kew.

Engelhardtia spicata, Blume ; Hayata in Journ. Coll. Sci. Tokyo, xxv.

. (1908) 199.

Enhydra fluctuaxs, Lour. ; Henry, n. 7954, Herb. Kew.

Enkianthus pauciflorus, E. H. Wils. in Gard. Chron. 1907, i. 363.

Epilobium alpinum, Linn. ; Hayata in Journ. Coll. Sci. Tokyo, xxv. xix.

(1908) 99.

amttrexse, Haussk. ; Kom. in Act. Hort. Petrop. xxv. (1905) 92.

Beauverdianum, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) J 38.

Blinii, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 337.

Cavaleriei, Leveille in Bull. Herb. Boiss. ser. 2, vii. (1907) 590.

Oordonei, Leveille in Fedde, Repert. Nov. Sp. vi. (1908) 110.

COREanum, Leveille in Bull. Herb. Boiss. ser. 2, vii. (1907) 590.

DucLorxn, Leveille in Fedde, Repert. Nov. Sp. vi. (1908) 110.

Esquirolii, Leveille in Bull. Herb. Boiss. ser. 2, vii. (1907) 590.

pyrricolophum, Francli. et Sav. ; Nakai in Journ. Coll. Sci. Tokyo, xvi.

I. (1909) 244.

sinekse, Leveille in Bull. Herb. Boiss. ser. 2, vii. (1907) 590.

tenue, Kom. in Act. Hort. Petrop* xxv. (1907) 95.

EriMEDiUM Komarovi, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 258.

Epithema carnosum, Benth. ; Henry, n. 12,705, Herb. Kew.

Eragrostis formosana, Hayata in Bot. Mag. Tokyo, xxi. (1907) 53.

Mairei, Hack, in Fedde, Repert. Nov. Sp. viii. (1910) 523.

Erastthemum malaccense, C. B. Clarke ; Henry, n. 11,940 a, Herb. Kew.

Zollixgerianum, Nees ; Henry, n. 8749, Herb. Kew.

Eremurus chinensis, Fedtsch. in Journ. Soc. Natural. St. Petersb. 1907, 11.

Erigeron annuus, Pers. ; Faber, Herb. Kew.
i

aisteroides, Roxb. ; Henry, n. 1772, Herb. Kew.
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Erigeron bellidioides, Benth. ; Delavay, n. 3018, Herb. Kew.

bonariensis, Linn. ; Gilg et Loes. in Engl. Jahrb. xxxiv. Beibl. 75

(1904) 71.

morrisonensis, Hayata in Journ. Coll. Sci. Tokyojxxv. xix. (1908) 126.

multiradiatus, Bentb. et Hook. £. ; Delavay, n. 2940, Herb. Kew.
Eriobotrya bengalensts, Hook. f. ; Henry, n. 9878, Herb. Kew,
Eriocaulon coreanum, Lecomte in Lecomte, Notiil. Syst. i. (1910) 191.

Taquetii, Lecomte, I. e. 192.

Erioglossum edule, Blume ; B. C. Henry, n. 27, Herb. Kew.

Eriophorum gracile, Kocli ; Kom. in Act. Hort. Petrop. xviii. (1901)

337.

Erodium cicutarium, L'Herit. ; Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905)

71.

Ekycibk Henryi, Prain in Jonrn. As. Soc. Beng. lxxiii. (1904) 15.

laevigata, Wall.; Henry, n. 11,863, Herb. Kew.
subspicata, Wall. ; Henry, n. 12,739, Herb. Kew.

Erythr/EA australis, It, Br. ; Beecliey, Herb. Kew.
Chaneti, Leveille in Fedde, Report. Nov. Sp. viii. (J 910) 280.

Erythrina arborescens, Pamp. in Nuov. Giorn. Bot. Ttal. xvii. (1910) 16.

stricta, Roxb. ; Morse, n. 470, Herb. Kew.

Erythropalum scandens, Blume ; Henry, n. 12,748, Herb. Kew.
vagum, Mast. ; Henry, n. 12,167, Herb. Kew.

Ethulia conyzoides, Linn. ; Hayata in Journ. Coll. Sci. Tokyo, xxv. xjx.

(1908) 120.

Eugenia Jambolaxa, Lam. ; Tutcher in Dunn, Report Bot. Dept. Hongkong
for 1905, 6.

POLYPETALA, Wall. ; Henry, n. 10,716 a, Herb. Kew.
Euonymus angustatus, Sprague in Kew Bull. 1908, 33.

COREANUS, Leveille in Fedde, Report. Nov. Sp. viii. (1910) 284.

contractus, Sprague in Kew Bull. 1908, 31.

CRENITA, Pamp. in Nuov. Giorn. Bot. Ital. n. s. xvii. (1910) 417.

Crosnieri, Leveille et Vaniot in Bull. Soc. Bot. Fr. li. (1904), Scss.

Extraord. cxlvi.

Hamiltonianus, Wall. ; Kom. in Act. Hort, Petrop. xxii. (1904) 708.

mengtseanus, Sprague in Kew Bull. 1908, 35.

microcarpus, Sprague, I c.

Miyakei, Hayata in Journ. Coll. Sci. Tokyo, xxii. (1906) S3.

oukiakensis, Pamp. in Nuov. Giorn. Bot. Ital. n.s. xvii. (1910) 419.

pauciflorus, Maxim. ; Kom. in Act. Hort. Petrop. xxii. fl904) 705.

subsessilis, Sprague in Kew Bull. 1908, 32.

Tanak*:, Maxim.
; Ito et Matsum. in Journ. Coll. Sci. Tokyo, xii. iv.

(1900) 104.

TRICHOCARPUS, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908), 69.
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Euonymus uniflorus, Leveille et Vaniot in Bull. Soc. Agr. Sarthe, 1904, 320.

usuriensis, Maxim. ; Veitch (Corea), Herb. Kew.

Wilsoni, Hemsl. in Kew Bull. 1908, 180.

Eupatorium formosanum, Hayata in Journ. Coll. Sci. Tokyo, xxv. XIX.

(1908) 122.
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Hydeocharis Bodinieri, Leveille et Vaniot in Fedde, Repert. Nov. Sp. v.

(1908) 10= Boottia Bodinieri.

Hydrocotyle conferta, Wight ; Matsum. et Hayata in Journ. Coll. Sci.

Tokyo, xxii. (190G) 170.

setulosa, Hayata, L c. xxv. xix. (1908) 102.

Hygrophila angustifolia, R. Br. ; Henry, n. 2225, Herb. Kew,
polyspermy, T. Anders. ; Henry, n. 2031, Herb. Kew.
quadrivalvis, Nees ; Hance, n. 6552, Herb. Kew.

Hymenodictyon flaccidijm, Wall. ; Henry, n. 11,922, Herb. Kew.
Hymenopogon parasiticum, Wall. ; Henry, n. 9813, Herb. Kew.
Hypecoum" millefolium, Leveille et Vaniot in Bull. Acad. Geogr. Bot. xvii.

(1907) iii.

Hypericum Argyi, Leveille et Vaniot in Bull. Soc. Bot. Fr. liv. (1907) 591.
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Hypericum Biondii, R. Kell. in Engl. Jahrb. xxxiii. (1904) 551.

Bodinieri, Leveille et Vaniot in Bull. Soc. Agr. Sarthe, 1904, 322.

Bonatii, Leveille et Vaniot in Fedde, Repert. Nov. Sp. vi. (1908) 111.

Cayaleriei, Leveille in Bull. Soc. Bot. Fr. liv. (1907) 593.

cernuum, Roxh. ; II. oblongifolium, Chois. ; Henry, n. 9980', Herb.

Kew.
Delavayi, R. Kell. in Engl. Jahrb. xliv. (1909) 49.

Dominii, Leveille ; Nakai in Journ. Coll. Sci. Tokyo, xvi. [. (1909) 95.

elatoides, R. Kell. in Engl. Jahrb. xxxiii. (1904) 549.

Esquirolii, Leveille in Feeble, Repert. Nov. Sp. vi. (1909) 330.

Giualdii, R. Kell. in Engl. Jahrb. xxxiii. (1904) 548.

Hemsleyanum, Leveille et Vaniot in Bull. Soc. Bot. Fr. liv. (1907) 592.

Hknryi, Leveille et Vaniot, /. c. 591.

Hookerianum, AVight et Arn. ; Rob. Kell. in Engl. Jahrb.
• . •

XXXIII.

(1904) 549.

kouytchense, Leveille in Bull. Soc, Agr. Sarthe, 1904, 322.

LATERIFLORUM, Leveille, /. c.

LONGIFOLUM, Leveille, /. C.

mororanexse, R. Kell. in Engl. Jahrb. xxxiii. (1904) 553.

Nakaianum, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) 452.

obtusatum, R. Kell. in Engl. Jahrb. xxxiii. (1904) 551.

pedunculatum, R. Kell. /. c. 549.

Scallani, R. Kell. /. c.

Taqueti, Leveille et Vaniot in Fedde, Repert. Nov. Sp. v. (1908) 279.

Thomsonii, R. Kell, in Engl. Jahrb. xxxiii. (1904) 552.

virgixicum, Linn. ; Koin. in Act. Hort. Petrop. xxv. (1907) 45.

Yabei, .Leveille et Vaniot in Fedde, Repert. Nov. Sp. v. (1908) 279.

Hypoestes triflora, Roeni. et Sehult. ; Henry, n. 9787, Herb. Kew.
Hypopitys multiflora, Scop.; Monotropa llypopitys, Linn., Koin. in Act.

Hort. Petrop. xxv. (1905) 198.

ICHNOOARPUS frutescens, R. Br. ; Henry, n. 8231, Herb. Kew.
Tdesia l'OLYCARPA, Maxim. ; Henry, n. 281<s, Herb. Kew.
Ilex Engleriana, Loes. ; Henry, n. b"899, Herb. Kew.

excelsa, Wall. ; Carles, n. 843, Herb. Kew.

malaharica, Bedd. ; Loes. in Nov. Act. Leop. Carol. Nat. Cur. lxxxix.

(1908) 281.

micrococca, Maxim. ; Loes. /. c. 273.

odorata, Buch.-Ilam. ; Loes. /. c. 286.

Sugeroki, Maxim. ; Loes. /. c. lxxviii. (1901) 133.

umbellulata, Loes. ; Loes. 1. c. lxxxix. (1908) 272.

Wilsoni, Loes. /. c. 287.

Illicium Dunnianum, Tutcher in Journ. Linn. Soc, Bot. xxxvii. (1905) 62.
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Illicium Fargesii, Finet et Gagn, in Bull. Soc. Bot. Fr. Mem. iv. (1906) 29.

Silvestrii, Pavol. in Nuov. Giorn. Bot, Ital. n. s. xv. (1908) 403.

yunnanense, Finet et Gragn., Fl. As. Or. ii. (1907) 29.

Illigera cordata, Dunn in Journ. Linn. Soc.., Bot. xxxviii. (1908) 29G.

luzonensis, Merrill ; /, ternata, Dunn, /. c. 294.

parviflora, Dunn, /. e. 296.

platyandra, Dunn, I. c.

Impatiens Abbatis, Hook, f. in Hook. Ic. PI. (1908) t. 2861.

Mus. Par. ser. 4, x. (1908

apalophylla, Hook. £. L c. 243.

arctosepala, Hook. f. I. c. 259.

ATHEROSTCPALA. Hook. f. ill Hook

(1908)

Bodinieri, Hook. f. /. c. 259.

brevipes, Hook. £. in Kew Bull, 1910, 271.

1908)

(1910)

crassicornu, Hook, L L c. t. 2916.

CRASSiLOBA, Hook, f. in Nouv, Arch, Mus. Par. ser. 4, x. (1908) 258.

CRENULATA, Hook. f. L C. 255.

cyanantha, Hook. £. in Hook. Ic. PL (1908) t. 2866.

desmantha, Hook. f. in Nouv. Arch. Mus. Par. ser. 4, x. (1908) 248.

diaphana, Hook. f. /. c. 252.

dicentra, F ranch, ex Hook. £. /. c. 268.

dichroa, Hook. f. /. c. 245.

distkacta, Hook. f. in Kew Bull. 1910, 272.

Duclouxii, Hook. f. in Nouv. Arch. Mus. Par. ser. 4, x. (1908) 245.

Ernstii, Hook. £. L c. 256.

extensifolia, Hook. £. /, c, 257.

Faberi, Hook. f. in Hook, Ic. PI. sub t. 2917 (1910).

Fargesii, Hook. £. in Nouv. Arch. Mus, Par, ser. 4, x. (1908) 256.

ganpiuana, Hook. f. in Hook. Ic. PL (1908) t, 2873.

gastekocheila, Hook. f. in Kew Bull. 1910, 272.

imbeoilla, Hook. £. in Hook. Ic. PL (1910) t. 2917.

infikma, Hook. £, in Nouv. Arch. Mus. Par. ser. 4, x, (1908) 248.

Tokyo, xxvi. i, (1909) 11C

Mus. Par. ser. 4, x. (1908)

lasiophyton, Hook. f. in Hook. Ic, PL (1908) t. 2

latebracteata, Hook. £. in Kew Bull. 1910, 273.

(1908)

(1908)

LEPTOCAULON, Hook. £. /. 6'. t. 2872.

Leveillei, Hook. £. /, c. t. 2865.
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Impatiens lilacina, Hook. f. in Nouv. Arch. Mus. Par. ser. 4, x. (1908)

255.

lucorum, Hook, £, /, c. 254,

MARGARITIFERA, Hook. £. /. 6'. 249.

(1908)

Mus

(1908) 253.

mjjsngtszeana, Hook. f. L c. 256.

microstachys, Hook, 1. in Kew Bull. 1910, 271.

mindiisepala, Hook. f. in Nouv. Arch. Mus. Par

mont i cola, Hook. f. /. c. 257.

(1908)

(1908)

nasuta, Hook. f. /. c. 263.

nobilis, Nook. t. I. c. 26S.

obesa, Hook. £. /. c. 242.

ODONTOPHYLLA, Hook. £. I. C. 249.

omeiana, Hook. f. I. c. 244.

oxyanthera, Hook. f. /. c. 254.

(1908)

(1908)

PLATYCHLiENA, Hook. f. in Nouv. Arch. Mus. Par. ser. 4, x. (1908)

270.

poculifer, Hook. f. /. c. 2G7,

Principis, Hook, £. /. c. 24G.

pRiTZELLii, Hook. f. I. c. 243.

pterosepala, Hook. f. in Kew Bull. 1910, 274,

klus. Par, ser. 4, x. (1908) 254.

punctata, Hook. £'. /. e, 2G1.

reptans, Hook. £. /. c. 253.

siculifer, Hook. f. /. c. 24(1.

sigmoidea, Hook. f. /. c. 2G7.

Silvestrii, Pamp. in Nouv. Giorn. Bot. Ital. n. s. xvii. (1910) 424.

Soulieana, Hook. f. in Nuov. Arch, Mus. Par. ser, 4, x. (1908) 270.

sutchuensis, Franch. ex Hook. f. /. c, 262.

tomentella, Hook. f. /. c. 2G4.

torrulosa, Hook. f. /. c. 2G5.

tortisepala, Hook. £. in Kew Bull. 1910, 270.

toxophora, Hook. £. in Nouv. Arch. Mus. Par. ser. 4, x. (1908) 2G9.
»

TRicHOPODA, Hook. £. /. c\ 251.

trigonoclada, Hook. £. L c,

uniflora, Hayata in Journ. Coll. Sci. Tokyo, xxv, xix. (1908) 66.

Wilsoni, Hook. f. in Nouv. Arch. Mus. Par. ser. 4, x. (1908) 244.

Inpigofera Dosua, Buch.-Ham. ; Henry, n. 12,27G, Herb. Kew.



LIST OF CHINESE FLOWERING PLANTS, 459

Xndigofera galegoides, DC. ; Ito et Matsum. in Journ. Coll. Sci. Tokyo,

xii. iv. (1900) 134.

Gerardiana, R. Grab.; Delavay, Herb. Kew.
Mairei, Pamp. in Nuov. Gioni. Bot. Ital. n. s. xvii. (1910) 16.

nigrescens, Kurz ; Henry, n. 13,176, Herb. Kew.
pulchella, Roxb. ; Henry, n. 10,980, Herb. Kew.

Sylvestrii, Pamp. in Nuov. Giorn. Bot. Ital. n. s. xvii. (1910) 397.

Inula eupatorioides, DC. ; Henry, n. 10,482, Herb. Kew.
nervosa, Wall. ; Henry, n. 9146 a, Herb. Kew.

rubricaulis, Benth. et Hook, f.j Henry, n, 13,332, Herb. Kew.

squarrosa, Linn. ; /. spinet[folia, Linn., Pavol. in Nuov. Giorn. Bot.

Ital. xv. (1908) 423.

Iodes rugosa, Gagn. in Lecomte, Notul. Syst. i. (1910) 200.

Ipomcea cynanchifolia, C. B. Clarke ; Henry, n. 9676, Herb. Kew.

heterophylla, R. Br. ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo,

n. (1906) 263.

Learet, Paxt. ; Hancock, n. 423, Herb. Kew.

LINIFOLIA, Blume ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii.

(1906) 265.

muricata, Jacq. ; Henry, n. 4612, Herb. Kew.

sepiaria, Koen.; Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii.

(1906) 265.

yitifolia, Sweet ; Morse, n. 310, Herb, Kew.

Iris Bulleyana, Dykes in Gard. Cbron. 1910, ii. 418.

Cavaleriei, Leveille in Mem, Accad. Pom. Nuov. Line, xxiii. (1905)

346.

Duclouxii, Leveille in Fedde, Repert. Nov. Sp. vi. (1908) 113.

Forrestii, Dykes in Gard. Chron. 1910, ii. 418.

mandschurica, Maxim. ; Kom. in Act. Ilort Petrop. xx. (1901) 497.

setosa, Pall. ; Kom. /. c. 496.

AVilsoni, C. H. Wright in Kew Bull. 1907, 321.

yunnanensis, Leveille in Fedde, Repert. Nov. Sp. vi. (1908) 113.

Isachne Clarkei, Hook. f. ; Hayata in Journ. Coll. Sci. Tokyo, xxv. xix,

(1908) 234.

monticola, Buese : Matsum. et Hayata, /. c. xxii. (1906) 499.

Isoh^emum MUTICUM, Linn. ; Matsum. et Hayata, L c. 526.

Isopyrum Cavaleriei, Leveille et Vaniot in Bull. Soc. Bot. Fr. Ii. (1904)

289.

Francheti, Finet et Gagn. in Bull. Soc. Bot. Fr. Ii, (1904) 405.

fumarioipes, Linn. ; Finet et Gagn., Fl. As. Or, i, (1905) 150,

Raddeanum, C. Muell. ; Kom. in Act. Hort. Petrop. xxii. (1903) 235.

tuberosum, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 340.

Isotoma longiflora, Presl ; Herb. Hongkong.

2k 2
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Ttea macrophylla. Wall. ; Henry, n. 11,874, Herb. Kew.

virginica, Linn. ; Gilg et Loes. in Engl. Juhrb. xxxiv. Beibl. 75

(1904) 38.

Jasmin itm Anastomosans, Wall. ; Henry, n. 11,069, Herb. Kew.

ATTENUATUM, Roxb. ; Bons d'Xrty, Herb. Kew.

glandulosum, Wall. ; Henry, n. 9581, Herb. Kew.

GBANDIFLORUM, Linn. ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo,

xxii. (1900) 245.

Jatropha glandulifkka, Roxb.; Tutcher in Dunn, Report Bot. Rep.

Hongkong; for 1907, 18.

Juglans. cathayensis, Dode in Bull, Soc. Dendr. Fr. 11)09, 47.

Draconis, Dodo, /. c. 49.

Duclouxiana, Dodo, /. e. 190G, 81.

fallax, Dode, /. c. 89.

Orikntis, Dode, L c. 91.

sigillata, Dode, / c. 94.

sinensis, Dode, L c, 92.

Juncellus nipponioub, C. B. Clarke ; Leveille in Bull. Acad. Geogr. Bot.

(1904)

(1910)

&
(1910)

OOMPRESsus, Jacq. ; Gilg et Loes. in Engl. Jabrb. xxxiv. Beibl. 75

(1904) 23.

CRASSiFOLius, A. Camus in Leconite, Notul. Syst. i. (1910) 278.

filiformis, Linn. ; Kom. in Act. Hort. Petrop. xx. (1901) 420.

gracilicaulrs, A. Camus in Lecomte, Notul. Syst. i. (1910) 279.

KiNGii, Rendle; A. Camus, /. c. 275.

Krameri, Franch, et Sav. ; Buchen. in Engl. Pflanzenreich, Juncac.

(1900) 220.

lamprocarpus, Ehrb. ; Diels in Engl. Jabrb. xxxvi. Beibl. 82

(1905) 19.

leptospermuk, Buchen. ; Diels, L c.

lei'CANTHUS, Itoyle ; A. Camus in Lecomte, Notul. Syst. i. (1910) 278.

LEUCOMELAS. Rovle ; A. Camus, /. <: 275.
* 4/

LONGISTAMINEUS, A. Camus, /. C. 277.

Maximowiczit, Buchen. ; Hayata in Journ. Coll. Sci. Tokyo, xxv. xix.

(1908)229.

niponensis, Buchen. ; Kom. in Act. Hort. Petrop. xx. (1901) 420.

ochraceus, Buchen. ; A. Camus in Lecomte, Notul. Syst. i. (1910( 238.

papillosi s. Franch, et Sav. ; A. Camus, /. c. 275.

SETCHUENSIS, Buchen. in Engl. Jabrb. xxxvi. Beibl. 82 (1905) 17.



LIST OK CHINESE FLOWERING PLANTS. 461

J uncus sikkimensis, Hook. £. ; A. Camus in Lecomte, Notul. Syst. i.

(1910) 283.

sphenostemon, Buchen. ; A. Oiimus, I. c. 278.

umbellifer, Leveille et Vaniot in Bull. Soc. Bot. Fr. li. (1001) 292.

yunnanensis, A. Camus in Lecomte, Notul. Syst, i. (1910) 275.

Junipehus eormosana, Hayata in Gard. Chron. 1908, i. 194.

morrisonicola, Hayata in Journ. Linn. Soc., Bot. xxxviii. (1908) 298.

Justicia burmanica, C. B. Clarke ; Wilson, n. 27G9.

patentiflora, Hemsl. in Hook. Ic. PI. (1905) t. 2792.

vasculosa, Wall. ; Morse, n. 340, Herb. Kew.

Kadsura discigera, Finet et Gagn. in Bull. Soc. Bot. Fr. Mem. iv.

(1906) 52.

japonica, Juss. ; Henry, n. 1284, Herb. Kew.

LANCEOLATA,

(1906) 53.

King : Finet et Gajrn. in Bull. Soc. Bot. Fr. Mem. iv.

longepkdunculata, Finet et Gagn. I. c.

Roxburgiana, Arn. ; Tutcher in Dunn, Report Bot. Dep. Hongkong

for 1907, 16.

Keteleeria Esquirolii, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) 60.

tt r-i i rxi iaao • i n a

FOKMOSANA, Hayata in Gard. Chron. 1908, i. 194.

)

Krascheninikowia eritrichioides, Diels in Engl. Juhrb. xxxvi. Beibl. 82

(1905) 37.

Maximowicziana, Franch. et Sav. ; Przewalski, 1880, Herb. Kew.

Kydia calycina, Roxb. ; Henry, n. 13,454, Herb. Kew.

Kyllinga breyifolia, Rottb. ; E. G. Camus in Lecomte, Notul. Syst. i.

(191 OJ 239.

Lactuca alliari^folia, Leveille et Vaniot in Fedde, Repert. Nov. Sp.

viii. (1910) 141.

Beauyerdiana, Leveille, I. c. 450.

biauriculata, Vaniot et Leveille in Bull. Acad. Geogr., Bot. xx. (1909)

143.

Cayalkriei, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) 450.

Duby.ea, C. B. Clarke ; Wilson, n. 3850, Herb. Kew.

hoatiensis, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) 449.

kouyangensis, Leveille, I. c. 450.

multipes, Leveille et Vaniot, /. c. vii. (1909) 331.

Nakaiana, Leveille et Vaniot, I. c. viii. (1910) 141.

nummularifolia, Leveille et Vaniot, I. c. 421.

Quercus, Leveille et Vaniot, I. c. 140.
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Lactuca Senecio^ Leveille et Vaniot in Fedde, Bepert. Nov. Sp. viii. (11)10)

140.

Sonchus, Leveile, /. c. 449.

Strigosa, Vaniot et Leveille in Bull. Acad. Geogr. Bot. xx. (1909) 144.

Taqueti, Leveille et Vaniot in Fedde, Repert. Nov. Sp. viii. (1910) 140.

Taraxacum, Leveille et Vaniot, I.e. 141.

Lagerstrcemia Fauriet, Koehne in Engl. Jalirb. xli. (1907) 102.

glabra, Koehne, 1. c.

unguiculata, Koehne, I <\ 103.

Laggera flava, Benth. et Hook. f. ; Henry, n. 11,595 a, Herb. Kew.

purpurascens, Sell. Bip. ; Wilson, n. 3887, Herb. Kew.

Lamium coronatum, Vaniot in Bull. Acad. Geogr. Bot. xiv. (1904) 174.

foliatum, Dunn in Journ. Linn. Soc., Bot. xxxviii. (1908) 303.

KOUYANGENse, Vaniot in Bull. Acad. Geogr. Bot. xiv. (1904) 175.

Laportea Dielsii, Pamp, in Nuov. Giorn. Bot. ItaL n, s. xvii. (1910) 255.

LONGISPICA, Pamp. /. c. 25(5.

Larix Principis-ruppkeuhtii, Mayr, Frenidl. Wald- u. Parkb. Eur. (1906)

309.

Lasia aculeata, Lour. ; L. heterophylla, Schott, Tutcher in Journ. Linn.

Soc, Bot. xxxvii. (1905) 35.

Lasianthus areolatus, Dunn in Journ, Bot. xlvii. (1909) 376.

japonicus, Miq. : Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii.

(1906) 197.

Tashiroi, Matsum. ; Matsum. et Hayata, /. c.

Latuvkis alatus, Kom. in Act. Hurt. Petrop. xxii. (1904) G28.

Fauiuei, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 230.

Vanioti, Leveille, /. c.

Ledum palustre, Linn. ; Koin. in Act. Hort. Petrop. xxv. (1905) 199.

Leea CRispa, Linn. ; Henry, n. 12,104 r, Herb. Kew.
Dielsii, Leveille in Fedde, liepert. Nov. Sp. viii. (1910) 58.

SAMRUcina, Willd.; Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii.

(1906) 93.

theifera, Leveille in Fedde, Bepert. Nov. Sp. viii. (1910) 58.

Lemna gibba, Linn. ; Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 12.

Oligorhiza, Kurz ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii.

(1906) 4G2.

TRISULCA, Linn. ; Diels in Engl. Jalirb. xxxvi. Beibl. 82 (1905) 12.

Lens esculenta, Moeneh ; Henry, n. 1152, Herb. Kew.
Leontopodium, see also Gnaphalium*

calocephalum, Beauverd in Bull. Soe. Bot. Geneve, ser. 2
J

i. (1910)

14, reimpr.

Giraldii, Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 103.

microphyllum, Hayata in Journ. Coll. Sci. Tokyo, xxv. XIX. (1908) 127.

f
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Leontopodium SOULIEI, Beauverd in Bull. Soc. Bot. Geneve, ser. 2, i. (1910)

17, reimpr.

Leptodermis virgata, Edgew. ; Potanin, 1885, Herb. Kew.

Lepyrodiclis Giraldii, Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 38.

Lespedeza Bonatiana, Panip. in Nuov. Giorn. Bot. I tab n. s. xvii.

(1910) 19.

(1909)

Mairei, Panip. in Nuov. Giorn. Bot. Ital. n. s. xvii. (1910) 22.

Maximowiczi, C. K. Sclineider, 111. Handb. Laubholzk. ii. (190

(1910)

Kurz

Prainii, Coll. et Hemsl. ; Henry, n. 9803, Herb. Kew.

Lettsomia bella, C. B. Clarke ; Henry, n. 9904 b, Herb. Kew.

hirsutissima, C. B. Clarke ; Henry, n. 13,444^ Herb. Kew.

strigosa, Tutcher in Dunn, Report Bot. Dep. Hongkong £ r 1907, 17.

T.pm»o nTTTATA "R«n4li • TTonry, n. 10,292, Herb. Kew.

L. linifolia, Spreng., Bodinier, 1895, Herb.lavandtltEFOLIA, Sm. ;

Kew.

Leucomeuis decora, Kurz ; Henry, n. 12,888, Herb. Kew.

WWJ.X 4 ». Aft f•i. Beibl. 82 (1905)Ligularia dolichobotrys, Diels in Engl. Jabrb.

107.

Ligusticum Francheti, Boissieu in Bull. Soc. Bot. Fr, liii. (1906) 432.

marginatum, C. B. Clarke ; Boissieu, /. c.

multifidum, Sm. ; Nakai in Journ. Coll. Sci. Tokyo, xxvi. I. (1909)

2 6 5

.

seseloides, Fiscb. et Mey. ; Libanotis sesrioides, Turcz., Kom. in Act.

Hort. Petrop. xxv. (1905) 151.

Ligustrum acutissimum, Koehne in Urb. et Graebn., Festscbr. Aschers.

(1904) 192.

Prattii, Koehne, /. c. 203.

Roxburghii, 0. B. Clarke; Hancock, n. 527, Herb. Kew.

Tschonohkii, Decne. ; Sontag, 1894, Herb. Kew.

M
)

dauricum, Ker-Gawl. ; Kom. in Act. Hort. Petrop. xx. (1901) 455.

Fauriei, Leveille et Vaniot in Fedde, Pepert. Nov. Sp. v. (1908) 282.

graminifolium, Leveille et Vaniot, I. c. 283.

Ko Act. Hort. Petrop. xx. (1901) 457.
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myriophyllltm, E. H. Wils. in Flora and Silva, 1905, 330.
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Taqueti, Leveille et Vaniot, L c. v. (1908) 283.
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LiNOCiERA magrophylla, Wall. ; Henry, n. 11,059, Herb, Kew.

INSIGNIS, C. B. Clarke ; Henry, n. 12,042, Herb. Kew.

Linum (Cavaleriei, Leveille et Vaniot in Fedde, Repert. Nov. Sp. v. (1908) 9.

Liparis cespitosa, Lindl. ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo,

xxii. (1906)408.

Dunnii, Rolfe in Journ. Linn. Soc., Bot. xxxviii. (1908) 368.

Fargesii, Finet in Bull. Soc. Bot. Fr. lv. (1908) 340.

FISSIPETALA, Finet, /. c.

Giraldiana, Kraenzl. in Engl. Jabrb. xxxvi. Beibl. 82 (1905) 27.

INAPERTA, Finet in Bull. Soc. Bot. Fr. lv. (1908) 341.

japonica, Miq. ; Koni. in Act. Hort. Petrop. xx. (1901) 531.
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Lobelia rosea, Wall.; Henry, n. 12,633, Herb. Kew.

Logania dentata, Hayata in Journ. Coll. Sci, Tokyo, xxv, xix. (1908) 162.
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Kachkarovii, Rehder in Report Missouri Bot. Gard. xiv. (1903) 119.
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litaxgexsis, Batal. ; Rehder, I. c. 57.

mamillary, Itehder in Fedde, Repert. Nov. Sp. vi. (1909) 269.

Maximowiczii, Maxim.; Relider in Report Missouri Bot. Gard. xiv.

(1903) 116.

n (190

modekta, Relider, /. c. 49,

n

Missouri Bot. Gard. xiv. (1903)

ert. Nov. Sp. vi. (1909) 270.

•ees and Shrubs, ii. (1907) 50.

prostrata, Rehder, /. c.

proterandra, Rehder in Fedde, Repert. Nov. Sp. ii. (1906)

PSEUDOPROTERANTHA, Pamp. in Nuov. Giorn. Bot. 1910, 723.
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Griffpthii, C. B. Clarke; Henry, n. 11,215, Herb. Kew.

Luculia Pixceana, Hook.; L. gratissima, Wall., Henry, n. 12189 a, Herb.
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spicata, DC. ; Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908) 22<

Lychnis lacixiata, Maxim. ; Koni. in Act. Hort. Petrop. xxii. (1904) 203.
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Jahrb. xxxiv (1904)
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Maackianus, Koni. in Act, Hort. Petrop. xxv. (1907) 381.

Lycoris Sprexgerii, Comes ; Sprenger in litt., Herb. Kew.

Lysoiachia Bodixieri, Petitm. in Monde des Flantes, ix. (1907) 30.

(

*"> )

CEPHALANTHA, Kniltll /. C. 284.

chenopodioides, Watt ; Kniitli, /. c. 272.
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Lysimachia coreana, Nakai in Bot, Mag. Tokyo, xxiii. (1909) 106.

Engleri, Knuth in Engl. Pflanzenreich, Primul. (1905) 265,

Franchetii, Knuth, I. c. 283.
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latronum, Leveille ot Vaniot, in Bull. Soc. Agr. Sarthe, 1904, 317.
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MiESA indica, Wall. ; Henry, n. 10,416 A, Herb. Kew,
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eurybracteata, Fedde in Engl. Jahrb. xxxi. (1901) 127.
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Mallotus chrysocarpus, Pamp. in Nuov. Giorn. Bot. Ital. n. s. xvii. (1910)

413.
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reticulatus, Dunn in Journ. Linn. Soc, Bot. xxxviii. (1008) 365.

VA rotundifolia, Linn. ; Maxim, in Act. Hort. Petrop. xi. (1890) 78.

Manglietia Duclouxii, Finet et Gagn. in Bull. Soc. Bot. Fr. Mem. iv
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(1906)
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Marsden a Griefithii, Hook, f. ; Henry, n. 13,236, Herb. Kew.

tenacissima, Wight et Arn.; Henry, n. 11,870 a, Herb. Kew.
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290.

Ma <>• et Loes. in Engl. Jahrb. xxxiv.
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coreana, Leveille et Vaniot in Fedde, Repert. Nov. Sp. viii. (1910) 109

discoidea, DC. ; Kom. in Act. Hort. Petrop. xxv, (1907) 638.
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Delavayi, Bonati, L c. 530.
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Fakgesii, Bonati, L c. 531.
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Oliveriana, F ranch, et Prain ex Prain in Journ. As. Soc. Beng. xliv. n.
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(1900)
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300)

Medicago ruthenica, Ledeb. ; Kom. in Act. Hort. Petrop. xxii. (1904 J 574.
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'

1
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Meliosma Kirkii, Hemsl. et E. H. Wils. in Kew Bull. 1906, 154.

)
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pilosa, Lccomte, L e. 675*
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Duclouxii, Leveille, /. c.
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YVallichii, Hook. f. et Thorns. ; Henry, n. 10,592a," Herb. Kew.
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Hayata in Journ. Coll. Sei. Tokyo, xxii. (1906) 163.
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Wilsoni, Finet et Gagn. in Bull. Soc. Bot. Fr. Mem. iv. (190G) 45.
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Keissleri, C. K. Schneider, 111. Handb. Laubholzk. i. (1900) 701.
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(1900) 110.

Esquirolii, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 231.
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,™„„™vtc rw< • I r.m rv n. 13.499. Herb. Kew.

i



470 Mil. S. T. DUNN : A SUPPLEMENTARY
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mollis, Dunn in Journ. Bot. 1909, 198.

Orobanche CiERULESCENS, Steph. ; Matsum. et Hayata in Journ. Coll. Sci.

Tokyo, xxii. (1906)285.
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isleyana, Wolf in Bibl. Bot. xvi. (1908) 667.

LONGEPETIOLATA, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 199.

Martini, Leveille in Bull. !Soc. Bot. Fr. lv. (1908) 57.

monantiies, Lindl. ; Pratt, n. 757, Herb. Kew.

Potanixii, Wolf in Bibl. Bot, xvi. (1908) 106.

(1904)

(1

Wolf in Bibl. Bot. xvi. (1908

SIMULATRIX, Wolf, /. C. 664.

TATSIENLUENSIS, Wolf, /. C. 680.
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Potertum obtusum, Fninch. et Sav. ; Nakai in Journ. Coll. Sci. Tokyo,

xxvi. i. (1909) 204.

Pothos Oathcarti, Schott ; Engl, in Engl, Pflanzenreich, Arae.-Poth,

(1905) 27.

YUNNANENSIS, Engl. /. t\ 28.

PREMNA BRACTEATA, Wall. ; Henry, n. 11.880, Herb. Kew.

PUBERI'la, Painp. in Nuov. Giorn. Jiot. ItaL n. s. xvii. (1910) 701.

racemosa, Wall. ; Henry, n. 11,017, Herb. Kew.

Prenanthes Fauriei, Vaniot et Leveille in Bull. Acad. Geogr. Bot. \x.

(1909) 144.

GRAMINIFOLIA, Vaniot et Leveille, /. c.

macilentis, Vaniot et Leveille in Bull. Soc. Bot. Fr. liii. (1906) 550.

Primula androsacea, Pax in Engl. Pflanzenreich, Priniul. (1905) 34.

begoniiformis, Petitm. in Bull. Soc. Sci, Nancy, 1907, 4, reimpr.

bellidifolia, King ; Petitm. in Bull. Herb. Boiss. ser. 2, viii. (1908)

3G8.

Biondiana, Petitm. I c. vii. (1907) 963.

biserrata, Forrest in Notes Bot. Garth Edinb. xix. (1908) 230.

Bonatiana, Petitm. in Bull. Herb. Boiss. vii. (1907) 526.

Bona tii, Ivnuth in Fedde, Report. Nov. Sp. viii. (1910) 398.

brevipolia, Forrest in Notes Bot. Gard. Edinb. xix. (1908) 229.

Bulleyana, Forrest, /. c. 231.

capitata, Hook. ; Forrest, /. c. 225.

Cayalkriki, Petitm, in Bull. Acad. Geog. Bot xviii. (1908) 256.

CCERULEA, Forrest in Notes Bot. Gard. Edinb. xix. (1908) 221.

COGXATA, Duthie in Gard. Chron. 1906, i. 358.

CONCJEstifolia, Forrest in Notes Bot. Gard. Edinb. xix. (1908) 226.

cyclaminifolia, Franch. ex Petitm. in Bull. Herb, Boiss. ser. 2, vii.

(1907) 521.

DEBILIS, Bonati in Bull. Soc. Bot, Fr. lvi. (1909) 464.

deflexa, Duthie in Gard. Chron, 1906, i. 229.

delicatAj Petitm, in Monde des Plantes, x. (Jan. 1908) 7.

delicatula, Dunn (noni. now) ; 1\ delicata^ Forrest in Notes Bot.

Gard. Edinb. iv. (April, 1908) 222, mm Petitm.

DlELSIl, Petitm. /. c. ix. (1907) 15.

Dubernardiana, Forrest in Notes Bot. Gard. Edinb. xix. (1908) 221.

Duclouxh, Petitm. in Monde des Plantes, x. (1908) 7.

efarinosa, Pax in Engl. Pflanzenreich, (1905) 79.

Esquirolii, Petitm. in Bull. Soc. Sci. Nancy, 1907, 8, reimpr.

farinosa, Linn. ; P. longtscapa^ Ledeb., Koni. in Act. Hort. Petrop. xxv.

(1905) 224.

FiLCHNERiE, Knuth iii Engl. Jahrb. xxxvi. Bcihl. 82 (1905) 139.

Forrkstii, Bait". L in Notes Bot. Gard. Edinb. xix. (1908) 219.
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Primula Gagnepainii, Petitm. in Bull. Herb. Boiss. ser. 2, vii. (1 1*07) 964.

Giraldiana, Pax in Engl. Pfianzenreich, Primul. (1905) 92.

GLYCYOSMA, Petitm. in Bull. Herb. Boiss. ser. 2, viii. (1908) ;W4.

oratissima, Forrest in Notes Bot. Gard. Edink xix. (1908) 219.

Hemsleyi, Petitm. in Bull. Hoc. Sci. Nancy, 1907, 10, reimpr.

involucrata, Wall. ; Soulie, n. 1120, Herb, Kew.

kichanensis, Franch. ex Petitm. in Bull. Herb. Boiss. ser, 2, vii. (1907)

524.

Knithiana, Pax in Engl. Pflanzenreich, Primul. (1905) 79.

langkongensis, Forrest in Notes Bot. Gard, Bdinb. xix. (1908) 216.

Lecomtel Petitm. in Monde des Planter, ix. (1907) 14.

Littoniana, Forrest in Notes Bot. Gard. Edinb. xix. (1908) 225.

longituba, For rest, /. c. 2 2 (J.

microdonta, Petitm. in Bull. Herb. Boiss. ser. 2, vii. (1907) 526.

minutiflora, Forrest in Notes Bot. Gard, Edinb. xix. (1908) 219.

multicaulis, Petitm. in Bull. Herb. Boiss. ser. 2, vii. (1907) 962,

muscarioides, Hemsl. in Kew Bull. 1907, 319.

odontocalyx, Pax in Pax et Knuth in Engl. Pfianzeiireicb, Primul.

(1905) 41.

operculata, Knuth in Engl. Jahrb. xxxviii. (1907) 340.

< >rbicularis, Hemsl. in Gard. Chron. 1906, i. 290.

penduliflora, Franch. ex Petitm. in Monde des Plantes, x. (1908) 6.

Petitmengini, Bonati in Bull. Soc. Bot. Fr. lvi. (1909) 466.

pintchouanensis, Petitm. in Bull. Herb. Boiss, ser. 2, viii. (1908) 364.

polyphylla, Franch. ex Petitm. in Monde des Plantes, x. (1908) 6.

PSEUDODENTICULATA, Pax in Engl. Pfianzeiireich, Primul. (1905) 91.

pulverulenta, Duthie ; Petitm. in Bulb Herb. Boiss. ser. 2, viii

(1908) 369.

(1909)

sibirica, Jacq. ; Pax u. Knuth, Engl. Pflanzenreich, Primul. (1905) 76

silaensis, Petitm. in Bull. Herb, Boiss. ser. 2, vii. (1907) 524.

speluncicola, Petitm. in Monde des Plantes, x. (1908) 7.

spinulifera, Knuth in Engl. Pflanzenreich, Primul. (1905) 184.

^ (1905)

(J 908)

tangutica, Pax in Engl. Pflanzenreich, Primul. (1905) 108.

tenuissima, Pax, t. c. 42.

Monde de* Pinnies, ix. (1907)

Veitcuii, Dutlue in Gard. Chron. 1905, i. 344.

WiLLMOTTiiE, Petitm. /. c. vii. (1907) 9(51.

(1908)

Pkiotropis cytisoides, Wight et Arn. ; Henry, n. 11,190, Herb. Kew.

Prunus, see also Amygdalus and Padits.
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Prunus acuminata, Hook. £. ; Henry, n. 13,187, Herb. Kcw.

CANESCENS, Bois in Yilm. et Bois, Frut. Villi). Cat. 1904, ()(».

clarofoija, C. K. Schneider in Fedde, Kepert. Nov. Sp. i. (1U0A) (17.

consocii flora, C. K. Schneider, /. c. 54.

DiEMONlFUGA, Leveille et Vaniot in Bull. Soc. Bot. Vv. lv. (11)08) .")8.

DiAMANTixrs, Leveille in Fedde, Kepert. Nov. Sp. vii. (1! M>9) 198.

DICTYONEURA, Diels in Engl. Jahrh. xxxvi. Beihl. 82 (1905) 57.

Fauriei, Leveille in Fedde, Kepert, Nov. Sp. vii. (1909) 198.

Fohiuana. Dunn in Juurn. Bot. xlv. (1907) 402.

GlRALDIANA, O. K. Schneider in Fedde, Kepert. Nov. Sp. i. (1905) (J5.

GLANDULIEOLIA, Rupr. ; Nakai in Juurn. Ooll. Sci. Tokyo, xxvi. i. (1909)

211.

)

Kawakamii, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1 1K)JS ) 77.

IJTIGIOSA, 0. K. Schneider in Fedde, Kepert. Nov. Sp. i. (11)05) 115.

Maackii, ttupr, ; Kom. in Act. llort. Petrop. xxii. (1904j 549.

marginata, Dunn in Journ. Bot. xlv. (1907) 402.

(i

l'ENDULA, Maxim. ; (xilg et Loes. in Engl. Jahrb. xxxi v. Beihl. 75

(1904) 41.

RUFOIDES, (J. K. Schneider in Fedde, Kepert. Nov. Sp. i. (1905) 55.

Sargentii, Kehder in Mitt. Deutsch. Dendr. Ges. 1908, 159.

sEoi'LENsis, Leveille in Fedde, Kepert. Nov. Sp. vii. (1909) 198.

TAQUETI, Leveille et Vaniot, /. c. 197.

WlLSONl, Diels ex C. K. Schneider in Fedde, Kepert. Nov. So. i. (190, )

feci.Pseudotsuga japonica, Sliiras. ; Matsum. et Hayata in Journ (.oil.

Tokyo, xxii. (190(0 -400.

Psoi'HoCAKFis pauktius, Desv. ; Matsum. et Hayata, /. c. 112.

PTEROCARYA Paliurus, BataL ; Henry, n. 7694, Herb, Kew.
Pterospermum diversifolium, Blume ; Henry, n. 11,354^ Herh. Kew.

Ptekostykax PSILOPHYLLUS, Diels in Perk, in Engl. Pflanzenreich, Stvrae.

(1907) 103.

Pteroxygonim Gikalihi, Datum, et Diels in Engl. Jahrh. xxxvi. Beihl. 82

(1905) ;u;.

PUERARIA ALOPECUROIDES, Crail) ill Kew Bull. 1910, 276.

Akgyi, Leveille et Vaniot in Bull. Soc. Bot. Fi\ lv. (1908) 426.

C^RULEA, Leveille et Vaniot, L c. 427.

Chaneti, Leveille in Bull. Acad, Geogr. Bot. xvii. (1907) iii.

Collettii, Prain ; Henry, n. 13,254, Herh. Kew.

kdulis, Pamp, in Nuov. Giorn. Bot. Ital. n. s. xvii. (11)10) 2H.

Koten, Leveille et Vaniot in Bull. Soe. Bot, Fr. lv. (1908) 42(5.

Seguini, Leveille et Vaniot, /. r.

Thomson i, Benth, ; Ducloux, n. 746, Herh. Kew.
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Pueraria Wallichii, DC. ; Parol, in Nuov. Giorn. Bot. Ital. xv. (1908) 412.

Pugionium cornutum, Gaertn. ; Diels in En#l, Jahrb. xxxvi. Boil)], 82(1905)

47.

Pi'THANJiVA Roxburghil Wall. ; Matmm. et Hayata in Journ. Coll. Sci.

Tokyo, xxii. (1906) 362.

Pycnarrijena macrocarpa, Diels in En«l. Pfianzenreieh, Menisp. (1910)

52.

Pyrola media, Sw. ; Faber, n. 948, Herb. Kew.

Morrison ensis. Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908) 155.

renifolia, Maxim.; Kom. in Act. Hort. Petrop. xxv. (1905) 192.

secunda, L. ; Kom. /. c. 191.

Pyrus, see also Micromeles and Sorbus.

Fauriei, C. K. Schneider in Fedde, Repert. Nov. Sp. iii. (1900) 120.

HUPEHENSIS, Pamp. in Nuov. Giorn. Pot. n. s. xvii. (1.910) 291.

Koehnei, C. K. Schneider in Fedde, Repert. Nov. Sp. viii. (1910)

119.

kolupana, 0. K. Schneider, /. c. 120.

MOKPOENsis, Leveille in Fedde, Repert. Nov. Sp. vii. ( 1909) 200.

polycarpa, Hook. £. ; Henry, n. 11,296, Herb. Kew.

sUBCRATiEGiFOLiA, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 199.

Taqukti, Leveille, /. c.

tianshanica, Fraiich. ; Przewalski, n. 428, Herb. Kew.

Vanioti, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 200.

Wilhelmi, C. K. Schneider in Fedde, Repert, Nov. Sp. iii. (190(5) 120.

Quercus CATHAYANA, Seeiiien in Fedde, Repert. Nov. Sp. iii. (1906) 53.

Cavalekiei, Leveille et Vaniot in Bull. Soc. Bot. Fr. Iii. (1905) 142.

Eyrei, Champ.= Castanopsis Eyrei, Tutcher.

Junghiiimi, Miq. ; Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908)

203.

Kawakamii, Hayata, /, c. 201.

Konishii, Hayata, /. c.

LiTSEoiOES, Dunn in Journ. Bot. xlvii. (1909) 377.

Skanniana, Dunn in Journ. Linn. Soc., Bot. xxxviii. (1908) 366.

variabilis, Blume ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii.

(1906) 394.

Wilsoni, Seemen in Fedde, Repert. Nov. Sp. iii. (1906) 53.

WuTAisHANiCA, Mayr, Fremdl. Wald- u. Parkb. Eur. (1906) 504.

Randia acutidens, Hemsl. et E. H. Wils. in Kew Bull. 1906, 160.

Ranunculus affinis, R. Br. ; Finet in Journ. de Bot. x\i. (1908) 32.

AMURENSis, Kom. in Act. Hort. Petrop. xxii. (1903) 294.

Bonatii, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 383.
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Ranunculus coreanus, LeVeille in Fedde, Report. Nov. Sp. vii. (1900) tOl.

i.iFFisus, DC. ; Finet ot Gagn., Fl. As. Or. i. (1905) 109.

DissKC'Tus, Biol). ; Finet et Gagn, /. c. 111.

Duclouxii, Finet et Gagn. in Bull. Soe. Bot. Fr. liv. (1907) 82.

Ficabiifolia, Leveille et Vaniot in Bull. Soc. Hot. Fr. li. ( 1 1*04) 289.

Flammula, Linn. ; Finet et Gagn. in Fl. As: Or. i. (190.3) xi.

hiktellus, Rovle ; Finet et Gagn. /. c. 120.

lanucsinosus, Linn. : Finet et Gagn. /. e. 10(1.

SARDOUS, Crantz ; Finet et Gagn. /. c. xi.

sllerifolius, Leveille in Fedde, Repert, Nov. Sp. vii. (1909) 257.

Tauiiiimki, Franeh. et Sav. ; Nakai in Journ. Coll. Sei. Tokyo, xxvi. l.

(1909) 22.

Kaphistkmma pulciieu.i m, Wall. ; Henry, n. 115, 1(10, Herb. Kew.
Reevksia Cavaleimei, Leveille et Vaniot in Fedde, Kepert. Nov. Sp. iv.

(1907) 330.

Wallichii, R. Br.; Henry, n. 11,510, Herb. Kew.
Hehmannia Henrvi, N. K. Br. in Kew Bull. 1909, 2i)2.

REINECKIA INCURVA, Leveille et Vaniot in Mem. Arcad. Rom. Nuov. Line.

xxiii. (1905) 362.

Rhamnus CATHARTICA, Linn. ; Henry, n. 10,021 c, Herb. Kew.
Hemsleyanus, C. K. Schneider in Notizbl. Bot. Gard, Berlin, v. (1908)

78.

HYPOCHRYSUS, C. K. Schneider, /. c. 7(i.

ITElNOPHYLLUs, 0. K. Schneider, /. c.

KoitAiKNsis, (J. K. Schneider, /. c. 77.

lamprophvllis, C. K. Schneider, /. c. 78.

leptophyllus, 0. K. Schneider, /. c. 77.

NEPALEnsis, M. Laws. ; Henry, n. 12,040, Herb. Kew.
PURPUREA, Edge w. ; Wilson, n. 3339, Herb. Kew.

Si'ELNEiDERl, Leveille et Vaniot in Fedde, Repert. Nov. Sp. vi. (1909) 2t;5.

RiiEiM laciniatum, Prain in Kew Bull. 1908, 182.

RilAi'ONTlCUM, Linn, ; Bretschneider, 1877, Herb. Kew.
RllIZOPHORA MUCRONATA, Lam.; MalhUin. et Havata in Journ. (oil. Sei.

Tokyo, xxii. (1906) 140.

Rhododendron atroviride, Dunn (nom. nov.) ; It. Benthamianum, Henisl.

in Gard. Chron. 1910, i. 4, uon Henisl. in Kew Bull. J 907, 319.

Benthamianum, Hemsl. in Kew Bull. 1907, 319.

hrachvcarpum, D. Don ; Hayata in Journ. Coll. Sei. Tokyo, xv. xix.

(1908) 152.

Wil

OHRYSANTHUM, Pall. ; Kotn. in Act. Hort. Fetrop. xxv. (1905) 205.

CHRYSOCALYX, Leveille et Vaniot in Fedde, Repert. Nov. Sp. ii. (190(5)

113.
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Rhododendron coombense, Hemsl. in Bot. Mao-, t. 8280 (1909).

Duclouxii, Leveille in Bull. Soe. Agr, Sarthe, 1903, 48.

emarginatum, Hemsl. et E. H. Wils. in Kevv Bull. 1910, 118.

excellens, Hemsl. et E. H. Wils. /. r. 11JJ.

Falconerl, Hook. f. ;
Moms!, et E. H. Wils. /. c. 107.

Franchetianum, Leveille in Bull. Roc. Agr. Sarthe, 1903, 46.

Harrovianum, Hemsl. in Gard. (Jhron. 1910, i. 4.

Hemsleyanum, E. H. Wils. in Kevv Bull. 1910, 109.

Houlstonii, Hemsl. et E, H. Wils. /. c. 110.

insigne, Hemsl. et E, H. Wils. /. c. 113.

lepidotum, Wall. ; Hemsl. et E. H. Wils. /. c. 114.

LONGEKQiTAMATUM, (J, K. Schneider, 111. Handb. Laubholzk. ii. (1909)

483.
*

Mariesii, Hemsl. et E. H, Wils. in Kew Bull. 1907, 244.

Maximowicztanum, Leveille in Bull. Soc. Agr. Sarthe, 1903, 47.

Nakaharai, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908) 153.

NiGRorrxcTATTM:, Bur. et Franch. : Hemsl. et E, H. Wils. in Kew Bull.

1910, 118.

ORBICULARE, Decne. ; Hemsl. et E. H. Wils. in Kew Bull. 1910, 108.

poukhanense, Leveille in Fedde, Report. Nov. JSp. v. (1908) 100.

PRlMULlNUM,Hemsl. in (lard. (Jhron. 1910, i. 4.

pseudochrysanthfm, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix.

(1908) 154.

Bedowsktanum, Maxim. ; Koin. in Act. Hort. Petrop. xxv. (1905) 208.

Uiret, Hemsl. et E. H. Wils. in Kew Bull. 1910, 111.

Shelton^e, Hemsl. et E. H. Wils. /. c. 108.

Srooneri, Hemsl. et E. H. Wils. /. c. 110.

Ttjtcherje, Hemsl. et E. H. Wils. /. c. IK).

villosi'm, Hemsl. et E. H. Wils. /. e. 119.

Wasonii, Hemsl. et E. H. Wils. /. c. 105.

Watsoni, Hemsl. et E. H. Wils. /. c. 112.

Wilsons, Hemsl. et E. H. Wils. /. c. 1 16.

Wiltonii, Hemsl. et E. H. Wils. /. c. 107.

WONGU, Hemsl. et E. H. Wils. /. c. 117.

Rhodothamnus Cham^cisti t s, Reichb. ; James, 188(5, Herb. Kew.

Rhus inskjxis, Hook. f. ; Henry, n. 11,907, Herb. Kew.

intermedia, Hayata in Journ. (Joll. Sci. Tokyo, xxv. xix. (1908) 73.

PANICILATA, Wall. ; Henry, n. 11,578 A, Herb. Kew.

punjabensis, J, L. Stew. ; Wilson, n. 48Li, Herb. Kew.

Wilsoni, Hemsl. in Kew Bull. 1906, 155.

Rhyxchoglossum obltqitum, Blume ; Hayata in Journ. Coll. Sci. Tokyo, xxv

xix. (1908) 178.

Rhynchosta RUFESCENS, DC;. : Morse, n, 3(>0, Herb, Kew
f

-
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Rhynchosia sericea, Span. ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo
xxii. (1906) 113.

viscosa, DC. ; Henry, n. 10,722, Herb. Kew.
Rtbes ambiouum, Maxim. ; Fanres, Herb. Kew.

ccei/rstr, Jancz. in Bull. Acad. Sci. Oracovie. .1906, 290.

distans, Jancz. /. c. 289.

kormosana, Hayata in Bot. Mag. Tokyo, xx. (1906) 54.

Francheti, Jancz. ex Fedde, Repert. Nov. Sp. vii. (1909) 333.

(tIRAldii, Jancz. in Bull. Acad. Sci. (Jracovie, 1906, 289.

Grossularia, Linn. ; Henry, n. 7000, Herb. Kew.
ktalanum, Jancz. ex Fedde, Repert. Nov. Sp. vii. (1909) 333.

manshurtcum, Koin. in Act. Hort. Petrop. xxii. (1904) 4)57.

Maximoviczii, Kom. /. c. 44:5.

orientale, Desf. ; Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 81.

rubrum, Linn. ; Henry, n. 46(53, Herb. Kew.
KETCHURNSE, Jancz. in Bull. Acad. Sci. Oracovie, 1906, 3.

tenue, .lancz. /. c. 290.

VlLMORlNl, Jancz. /. e.

Warszfaviczii, Jancz. in Vilm. Cat. 19(14, 134.

Ropgkksia Prillieuxh, Leveille in Bull. Soc. Bot. Fr. li. (1904), Sess.

Extraord. cxliii.

sambucifolia, Hems], in (lard. Chron. 1906, i. 115.

ItoiiDKA Esquirotji, Leveille in Bull. Soc. Bot. Fr. liv. (1907) 371.

sinensis, Leveille, /. e.

rtosA Bodinieri, Leveille et Vaniot, /. e. Iv. (1908) 56.

OaVALERIEI, Leveille in bYdde, Repert. Nov. Sp. viii. (1910) 61.

(-HAPFANJONI, Leveille et Vaniot in Bull. Soc. Bot. Fr. Iv. (1908) 56.

corrana, R. Kell. in Engl. Jahrb. xlix. (1909) 46.

Esquirolii, Leveille et Vaniot in Bull. Soc. Bot, Fr. Iv. (1908) 56.

Fauriki, Leveille in \unU\e, Bepert. Nov. Sp. vii. (1909) 199.

(trntiliana, Leveille et Vaniot in Bull. Soc. Bot. Fr. Iv. (1908) 55.

(iKJANTEA, Coll. et Hemsl. ; Hancock, n. 138, Herb. Kew.
granulosa, R. Kell. in Engl. Jahrb. xlix. (1909) 46.

HraoNis, Hemsl. in Bot, Mag. t. 8004 (1905).

Jackii, Rehder in Mitth. Dendr. Gesellsch. 1910, 251.

.iuluana, Kom. in Act. Hort. Petrop. xxii. (1904) 537.

Lrschrnaultiana, Red. et Thory ; Henry, n, 10,(593, Herb. Kew.
MOKANKXsis, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 340.

Moyksti, Hemsl. et E. H. Wils. in Kew Bull. 190(5, J 59.

multibracteata, Hemsl. et E. H. Wils. /. c. 157.

Rubus, Leveille et Vaniot in Bull. Soc. Bot. Fr. Iv. (1908) 55.

setipoda, Hemsl. et E. H. Wils. in Kew Bull. 1906, 158.

Sinowilsoni, Hemsl. /. c.
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Rosa soriuflora, Foeke in Grard, Ghron. 1905, i. 227.

Sweginzowii, Koehne in Fedde, Report. Nov. Sp. viii. (1910) 22.

Taqtjeti, Leveiile in Fedde, Report. Nov. Sp. vii. (1909) 199.

Willmottle, Hemsl. in Kew Bull. 1907, 317.

RoscOEA blanda, K. Schumann in Fnol. Pflanzenreicli, Xinoib. (1904) 121.

PRECOX, K. Schumann, /. c. 122.

Rotala mextcana, Linn. ; Koehne in Engl. Pflanzenreich, Lytlirae. (1903)

29.

y RoriiEA caudata, Planch, ; Henry, n. 11,607, Herb. Kew.

Roydsia suaveolens, Roxb. ; B. C. Henry, n. 77, Herb. Kew.

Rfbta laxceolata, Hayata in Journ. Coll. Sei. Tokyo, xxv. xix. (1908) 117.

Maillardi, Leveiile et Vaniot in Bull. Soe. Bot. Fr. li. (1904), Sess.

Extraord. exlv.

sikkimensis, Kurz ; Delavay, Herb. Kew.

Rrnrs adfnophorUS, Rolfe in Kew Bull. 1910, 382,

ALCE/EFOLius, Poir, ; Focke in Bibl. Bot. xvii. (1909) 78.

alnifoliolatus, Levei lie et Vaniot in Bull. Soe. Bot. Fr. liii. (1906)

549.

amabilis, Focke in Engl. Jahrb. xxxvi. Beib!. 82 (1905) 53.

AMPELOPHYLLrs, Leveiile in Fedde, Report. Nov. Sp. v. (1908) 279.

ampliflorus, Leveiile et Vaniot in Bull. Soe. Bot. Fr. li. (1904) 218. •

Andropogon, Leveiile in Fedde, Repert. Nov. Sp. viii. (1910) 58,

ARBOR, Leveiile et Vaniot in Bull. Soe. Bot. Fr. li. (1904) 217.

ARCTicrs, Linn. ; Kom. in Act. Hort. Petrop. xxii. (1904) 481.

Argyi, Leveiile in Fedde, Repert. Nov. Sp. iv. (1907) 333.

assamensis, Focke ; Foeke in Bibl. Bot. xvii. (1909) 53.

BLINII, Leveiile in Fedde, Repert. Nov. Sp. vii. (1909) 258.

Bonatii, Leveiile, /. c. 338.

CALYCANTHUS, Leveiile in Fedde, Repert, Nov. Sp. viii. (1910) 58.

CALYCINUS, Wall. ; Henry, n. 10,641, Herb. Kew.

Cavaleriei, Leveiile et Vaniot in Bull. Soe. Bot. Fr. li. (1904) 218

Clemens, Focke in Bibl. Bot. xvii. (1909) 105.

cltnocephalus, Foeke, /. c. 102.

DTAMANTINA, Leveiile in Fedde, Repert. Nov. Sp. v. (1908) 279.

Dielsianus, Focke in Bibl. Bot. xvii. (1909) 53.

distentis, Focke, /. c. 6£.

Duclouxii, Leveiile in Fedde. Repert. Nov. Sp. vi. (1908) 111.

Esquirolii, Leveiile, /. e. iv. (1907) 333,

eitstephanos, Focke in Eii^l. Jahrb. xxxvi. Beibl. &1 (1905) 54.

evadens, Focke in Bibl. Bot. xvii. (1909) 117 ; R. vihurmfolius, Focke,

/. c. 75.

Faberi, Focke, /. c. 53.

Feddei, Leveiile et Vaniot in Fedde, Repert. Nov. Sp. viii. (1910) 549,
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Rubus fimbrtiferus, Focke in Bibl. Bot. xvii. (1909) 80.

GENSANicus, Nakai in Bot. Mag. Tokyo, xxiii. (1909) 191.

gilvus, Focke in Bibl. Bot xvii. (1909) 79.

HAiXANfixsis, Focke, I. c. 83.

hastifolius, Leveille et Vaniot in Bull. Soc Bot. Fr. li. (190-4) 218.

hfxagynus, Roxb. ; Tu teller in Journ. Linn. Soc, Bot. xxxvii. (1905) 61.

humulifoltus, C. A. Mey. ; K0111. in Act. Hort. Petrop. xxii. (1904)

480.

lachnocarpus, Focke in Engl. Jabrb. xxxvi. Beibl. 82 (1905) 56.

Labbei, Leveille et Vaniot in Fedde, Repert. Nov. Sp. viii. (1910) 549.

lasiotrichus, Focke in Bibl. Bot. xvii. (1909) 109.

lax us, Focke, /. c. 68.

MALLODBS, Focke, /. C. 104.

mklanolasius, Focke ; Ivoni. in Act. Hort. Petrop. xxii. (1904) 484.

MlNlMiFLORrs, Leveille in Fedde, Kepert. Nov. Sp. iv. (1907) 332.

mouyousfnsis, Leveille, /. r. 333.

MYRiADENrs, Leveille et Vaniot in Bull. Soc. Bot. Fr. li. (1904) 218.

NEMOTI8, Focke iii Bibl. Bot. xvii. (1909) 43.

omkihnsis, Kolte in Ivew Bull. 1909. 259.

OUENSANENsis, Leveille et Vaniot i:i Bull. Soc. Agr. Sartbe, 1905, (12.

papyrus, Leveille in Fedde, Kepert. Nov. Sp. iv. (1907) 332.

PAYKOUANGENSis, Leveille, /. e. 333.

pkctinaris, Focke in Bibl. Bot. xvii. (1909) 21.

PKCTTNELLUS, Maxim. ; Dunn in Journ. Linn. Soc, Bot. xxxviii. (1908)

359,

euNTALOBUS, llayata in Journ. (oil. Sci. Tokyo, xxv. XIX, (1908) NO.

eiLULiFKRis, Focke in Engl. Jabrb. xxxvi. Beibl. 82 (1905) 55.

imnfaensis, Leveille et Vaniot in Bull. Soc. Agr. Sartbe, 1904, 320.

prkptanthus, Focke in Bibl. Bot. xvii. (1909) 42.

PSEUDOSAXATlLls, Leveille in Fedde, Kepert. Nov. Sp. v. (1908) 280.

pvcnaxthus, Focke ; Focke in Bibl. Bot, xvii, (1909) 70.

Pyi, Leveille in Fedde, Repert. Nov. Sp. vi. (1908) 111.

quelpaertensis, Leveille, /. e. v. (1908) 280.

KEFRAOTUS, Leveille, /. c. iv. (1907) 332.

rufus, Focke in Bibl. Bot. xvii. (1909) 108.

schizostylus, Leveille in Fedde, Kepert. Nov. Sp. v. (1908) 280.

siNciULiFOLius, Focke in Bibl. Bot. xvii, (1909) 77.

sitikns, Focke, /. c. 117 ; A\ tibetanus, Focke, /. c. 29.

STFPHANANDRA, Leveille in Fedde, Kepert. Nov. Sp, viii. (1910) 358.

TALAIKIAEXsis, Leveille in Fedde, Repert, Nov. Sp. iv. (1907) 334.

Taqueti, Leveille, /. c. vii. (1909) 340.

tricolor, Focke in Bibl. Bot. xvii. (1909) 40.

umbklliffr, Leveille in Fedde, Repert. Nov. Sp. vi. (1908) 111,
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Uubus Vanioti, Leveille in Fedde, Repert. Nov. Sp. v. (11)08) 280.

Veitchii, Rolfe in Kew Bull. 1909, 258.

viscldus, Focke in Bibl. Bofc. xvii. (1909) 108.

xanthacantha, Leveille in Fedde, Repert. Nov. Sp. iv. (1907) 333.

Rumex cardiocarpus, Pamp. in Nuov. Giorn. Bot. Ital. n. s. xvii. (1910)

260.

Rungia stolonifera, 0. B. Clarke ; Henry, n. 13,191, Herb. Kew.
Rynchospora rreviseta, Palla in Oesterr. Bot. Zeitschr. lix. (1909) 187.

coreana, Palla, /. c. 180.

(1908)

(1907)

(1907)

W
s

Henry, n. 10,400 B, Herb. Kew.

gracilis, J. R. Drunimond et Sprague, /. c.

Henryi, J. R. Drummond et Sprague, /. c. 14.

(1906)

21.

angiolepis, Leveille et Vaniot, /. c. 22.

anisandra, Leveille et Vaniot, /. c.

Biondiana, Seemen in Engl. Jahrb. xxxvi. Bcibl. 82 (1905) 32.

Camusii, Leveille in Bull. Soc. Agr. Sarthe, 1904, 326.

Cavaleriei, Leveille in Bull. Soc. Bot. Fr. lvi. (1909) 298.

DODECAndra, Leveille et Vaniot, I. c. lii. (1905) 141.

Duclouxii, Leveille, I. c. lvi. (1909) 298.

euioclada, Leveille et Vaniot in Fedde, Repert. Nov. Sp. iii. (1906)

22.

glandulosa, Seemen ; Leveille in Bull. Soc. Bot. Fr. lvi. (1909) 299.

GYMNOLEPis, Leveille et Vaniot in Fedde, Repert. Nov, Sp. iii. (1906)

22.

heterochro.ma, Seemen in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 30.

hypolecca, Seemen, l. c. 31.

magnifica, Hemsl. in Kew Bull. 1906, 163.

Maximoviczii, Kom. in Act. Hort. Petrop. xxii. (1904) 25.

pachyclada, Levoille et Vaniot in Fedde, Repert. Nov. Sp. iii. (1906)

22.

polyandra, Leveille in Bull. Soc. Agr. Sarthe, 1904, 325.

Pyi, Leveille in Bull. Soc. Bot. Fr. lvi. (1909) 300.

spathulifolia, Seemen in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 31.

Wilsont, Seemen, /. c. 28.

yunnanensis, Leveille in Bull. Soc. Bot. Fr. lvi. (1909) 301.

LINN. JOURN. BOTANY, VOL. XXXIX. 2m
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Salomonia Cavaleriei, Leveille et Vaniot in Bull. Soc. Bot. Fr. li. (1904)

291.

Martini, Leveille et Vaniot, /. c. 290.

Seguini, Leveille et Vaniot, /. c. 291.

Salvia anomala, Vaniot in Bull. Acad. Geogr. Bot. xiv. (1904) 190.

BETONICOIDES, Leveille in Fedde, Report. Nov. Sp. (1910)

Bodinieui, Vaniot in Bull. Acad. Geogr. Bot. xiv. (1904) 191.

Bowleyana, Dunn in Journ. Linn. Soc, Bot. xxxviii. (1908) 303

Cavaleriei, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) 422.

Chanroenica, Nakai in Bot. Mag. Tokyo, xxiii. (1909) 190.

Esquirolii, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) 421.

Miq. ; Matsum. et Hayata in Journ. Coll. S

900)

(1908)

Mat

xxii. (1900) 311.

(1

Sambucus adnata, Wall ; Hosie, 1904, Herb. Kew.

Sanicula Dielsiana, Wolff in Fedde, Repert. Nov. Sp. viii. (1910) 524.

petagnioides, Hayata in Journ, Coll. Sci. Tokyo, xxv. xix. (1908) 1

satsumana, Maxim. ; Matsum. et Hayata, /. c. xxii. (1906) 175.

Saprosma TERNATUM, Bentli. et Hook. f. ; Henry, n. 11,905, Herb. Kew.

Sarcopyramis Bodinieui, Leveille in Mem. Soc. Sei. Nat. Cherb.

(1906) 397.

Sarcosperma arboreum, Hook. £. ; Henry, n. 12,837, Herb. Kew.

Saurauja cerea, Griff.; Henry, n. 11,732, Herb. Kew.

r ir

fasciculata, Wall. ; Henry, n. 12,126, Herb. Kew.

acroura, Cummins in Kew Bull. 1908, 19.

(1905)

(1907)

(1909)

(1910)

CiiiNNAMPOENSis,Vaniot et Leveille in Bull. Acad. Geogr. Bot. xx. (190

145.

diamantiaca, Nakai in Bot. Mag. Tokyo, xxiii. (1909) 185.

discolor, DC. ; Przewalski, 1880, Herb. Kew.

Giraldii, Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 108.

(1909)

(1907)

(1910)

Leontopodium, Leveille et Vaniot in Fedde, Repert. Nov. Sp. viii.

(1910)

(1907)
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Saussurea mutabilis, Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 109.

oppositicolor, Leveille et Vaniot in Fedde, Hepert. Nov. Sp. viii. (1910)

359.

otophylla, Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 109.

phyllocephala, (.-oil. et Heinsl. ; Henry, n. 9768, Herb. Kew,

pygm.ea, Spreng. ; Przewalski, 1872, Herb. Kew.

SAXATiLis, Kom. ; Kom. in Act. Hort. Petrop. xxv. (1907) 733.

BETID ens, Dunn in Journ. Bot. xlv. (1907) 403.

sinuata, Kom, in Act. Hort. Petrop. xxv. (1907) 736.

sobarocephala, Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 108.

sordida, Kar. et Ker. ; Pratt, n. 444, Herb. Kew.

Taquetii, Leveille et Vaniot in Fedde, Roper t. Nov. Sp. viii. (1910) 169.

triceps, Leveille et Vaniot, /. c.

Vaniotii, Leveille, /. c. 359.

Saxifraga Brunoniana, Wall. ; Forrest, n. 4202, Herb. Kew.

diyersi folia, Wall.; Delavay, n. 761 bis, Herb. Kew,

filicaulis, Wall. ; Forrest, n. 4209, Herb. Kew.

oblongifolia, Nakai in Journ. Coll. Sci. Tokyo, xxvi. i, (1909) 218.

btrigosa, Wall.; Delavay, n. 63, Herb. Kew.

Scabiosa Hookeri, C. 15. Clarke ; Soulie, n. 230, Herb. Kew.

lacerifolia, Hayata in Bot. Mag. Tokyo, xx. (1906) 16.

Scheuchzeria palustris, Linn. ; Kom. in Act. Hort, Petrop. xx. (1901) 230.

Schima Wallichii, Choisy ; Hancock, n. 268, Herb. Kew.

Schizandra Henryi, C. B. Clarke in Grard. Chron. 1905, ii. 162.

propinqua, Hook. f. et Thorns. ; Finet et Gagn., Fl. As. Or, ii. (1907;

51.

pubescens, Hemsl. et E. H. Wils, in Kew Bull. 1906, 150.

Schizopepon bryoni.efolius, Maxim. ; Kom. in Act. Hort. Petrop. xxv.

(1907) 548.

.Schizophragma Fauriei, Hayata in Journ. Coll. Sci. Tokyo, xxii. (1906)

131.

Sohxenoxiphium caricinum, Kiikenth. in Bull. Herb. Boiss. scr. 2, iv. (1904)

50.

Schcepfia FRAGRANS, Wall. ; Honry, n. 12,274 A, Herb. Kew.

Scirpus coreanus, Palla in Oesterr, Bot, Zeitschr. lix. (1909) 188.

morrisonensis, Hayata in Journ. Coll. Sci. Tokyo, xxv. lix.

Scolopia, see Anisodus, above.

(1908)

duplicatoserrata, Mak,
;

erecta, Stief. /. c. 458.

(1894)

(1910)

(1909)

BAiCALENSis, Georgi ; Henry, n. 10,560, Herb. Kew.
(1907)

2m2
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Scutellaria Cavaleuiet, Leveille et Vaniot in Fedde, Report. Nov. Sp. viii.

(1910) 402.

discolor, Oolebr. ; Homy, n. 12,38l>, Herb. Kew.

Esquirolti, Leveille ot Vaniot in Fedde, Report. Nov. Sp, viii. (1910)

402.

Fauriei, Leveille et Vaniot, /. c. 401.

glechomtfolta, Leveille et Vaniot, /. c.

Komarovit, Leveille et Vaniot, /. c. 402.

moniltorrhiza, Koni. in Act Hort. Petrop, xxv. (1907) 34G.

MULTTBRACHiATA, Leveille et Vaniot in Fedde, Report. Nov. Sp. viii.

(1910) 401.

scoudifolia, Fisch. ; Gilg et Loes. in Engl. Jahrb. xxxiv. Beibl. 75

(1904) 02.

Taquetii, Leveille et Vaniot in Fedde, Report. Nov, Sp. viii. (1910)

402.

trinervata, Vaniot in Bull. Acad. G6ogr. Bot. xiv. (1904) J 89.

tube rosa, Vaniot, /. c. 188.

Secamone micrantha, Decne. ; Henry, n. 9875 a, Herb. Kew.

Sedum Barbeyi, Hamet in Bull. Soc, Bot. Fr. lvi. (1909) 45.

Beauverdi, Hamet, /. c. 48.

Bergert, Hamet in Bull, Mus. Hist. Nat. Tar. 1909, 488.

Bodxnieiu, Leveille et Vaniot in Bull, Soc. Agr, Sci. Sartho, 1904,,

317.

CiERULANS, Leveille et Vaniot, L o. 318.

Cavalerlet, Leveilld in Fedde, Repert. Nov. Sp. v. (1908) 100.

Chane'IT, Leveille, /. c. 99.

Chauveaudi, Hamet in Lecomte, Notul. Syst. i. (1910) 137.

costantini, Hamet in Bull. Mus. Hist, Nat, Par. 1909, 490.

Daigremontianum, Hamet in Bull. Soc. Bot. Fr. lvi. (1909) 234,

DEFIKITUM, Leveille in Bull, Soc. Agr. Sarthe, 1904, 319.

Engleri, Hamet in Engl. Jahrb. xliv. (1910) Beibl. 101, 31.

Esquirolii, Leveille in Fedde, Repert. Nov. Sp. v. (1908) 99.

Feddei, Hamet, /. c. viii. (1910) 25.

Giajai, Hamet, I. c. 313.
*

Heck km, Hamet in Lecornte, Notul. Syst. i. (1910) 139.

kuisianum, Makino ; Nukai in Journ. Coll. Sci. Tokyo, xxvi. r. (1909)
281.

Leblanc/E, Hamet in Fedde, Repert. Nov. Sp. viii. (1910) 311.

Leveilleanum, Hamet in Bull. Soc. Bot. Fr. lv. (1908) 712.

LiOi/E, Hamet, I. c. lvi. (1909) 569.

Margarita, Hamet in Fedde, Uepert. Nov. Sp. viii. (1910) 142.

Martini, Leveille in Fedde, Repert Nov. Sp. v. (1908) 99.

Mokoti, Hamet in Bull. Mus. Hist. Nat. Par. 1909, 490.
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Sebum morrisqnense, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908) 94.

ORIZIFOLIUM, Makino j Nakai in Journ. Coll. Sci. Tokyo, xxvi. I. (1909)

231.

pekinense, Leveille et Vaniot in Bull. Soc. Agr. Sartlie, 1904, 318.

phyllanthum, Leveille' et Vaniot, /. c.

quadrifiditm, Pall. ; Przewalski, 1879, Herb. Kew.

Rosei, Hamet in Engl. Jahrb. xliv. (1910) Beibl. 101, 32.

roseum, Scop. ; S. Rhodiola, DC. ; Nakai in Journ. Coll. Sci. Tokyo,

xxvi. I. (1909) 227.

Scallanii, Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 48.

H
(1910)

(1910)

(1909)

229.

Wobonowi, Hamet in Fedde, Repert. Nov. Sp. viii. (1910) 315.

Yvesi, Hamet, I. c. 27.

Selinum, see also Cnidium and Ligusticum, above.

jai'ONICUM, Miq. ; Nakai, I. c, 2G3.

PAPYEACEUM, C. B. Clarke; Henry, n. 692, Herb. Kew.

teni ifolium, Wall. ; Henry, n. 9816, Herb. Kew.

vaginatum, C. B. Clarke; Henry, n. 10,004, Herb. Kew.

Senebiera pinnatifida, DC. ; Tutcher in Dunn, Report Bot. Dep. Hong-

kong for 1908, 11.

Senecio, see also Cacalia and Ligularia, above.

aciivrotrichus, Diels in Engl. Jabrb. xxxvi. Beibl. 82 (1905) 105.

alatus, Wall. ; Henry, n. 11,159, Herb. Kew.

araneosus, DC. ; Henry, n. 9178, Herb. Kew.

Blinii, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) 138.

Bitimalia, Buch.-Ham. ; Henry, n. 9274, Herb. Kew.

CKASS1PES, Leveille et Vaniot in Fedde, Repert. Nov. Sp. vi. (1909)

331.

eriopoda, Cummins in Kew Bull. 1908, 18.

Fajtiu.e, Franch. ; Mombeig, Herb. Kew.

Faitriei, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) 139.

ficariifolius, Leveille et Vaniot, /. c. 359.

flammeus, DC. ; Kom. in Act. Hort. Petrop. xxv. (1907) 702.

graciliflorus, DC. ; Wilson, n. 4966, Herb. Kew.

Hodgsoni, Hook. £. ; Henry in Grard. Clnon. 1902, ii. 217.

HOMOGYNIPHYLLA, Cummins in Kew Bull. 1908, 17.

Hugonis, S. Moore in Journ. Bot. xliii. (1905) 142.

intermedium, Hayata in Matsum. et Hayata in Journ. Coll. Sci. Tokyo,

xxii. (1906) 208.
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Senecio longiligulatus, Levoitle et Vaniot in Fedde, Report. Nov. Sp. viii.

(1910) 139.

nagensium, C. R. Clarke ; Wilson, n. HS05, Herb. Kew.

nudibasis, Leveille et Vaniot in Fedde, Report. Nov. Sp. vi. (1909)

331.

nudicaults, Buch.-Hani. ; Henry, n. 10,003, Herb. Kew.

OBTUSATUS, Wall. ; Duclonx, n. 047, Herb. Kew.

PETASITOIDES, Leveille in Fedde, Report. Nov. Sp. viii. (1910) 300.

Pilgerianis, Diels in Engl. Jabrb. xxxvi. Beibl. 82 (1905) 100.

rosulifer, Leveille et Vaniot in Fedde, Repert. Nov. Sp. viii. (1910)

359.

saxatilis, Wall. ; Henry, n. 9140, Herb. Kew.

splexdens, Loveillo et Vaniot in Fedde, Repert. Nov. Sp. viii. (1910)

139.

Taquetii, Leveille et Vaniot, /. c.

triligulatus, Buch.-Ham. ; Henry, n. 12,779, Herb. Kew.

VELUTINTJS, Leveille et Vaniot in Fedde, Repert. Nov. Sp. vi. (1909) 331

Blumea vehdina, Loveillo et Vaniot.

Veitchianis, Meinsl. in Gard. Cliron. 1905, ii. 212.

vulgaris, Linn. ; Tutcber, lteport Bot. Dep. Hongkong for 1902, 2.

Wilsonianus, Hemsl. in Gard. Chron. 1905, ii. 212.

yesoensis, Francb. ; Henry, in Gard. Cliron. 1902, ii. 217.

Seseli ihthtormense, Kocb ; Boissieu in Bull. Soc. Bot. Fr. liii. (1900)

430.

UONDENSATA, Reiehb. f. ; Fabor, n. 235, Herb. Kew.
tndicum, Wight et Arn. ; Henry, n. 385, Herb. Kew.
laserpitifolum, Palib. in Bull. Herb. Boiss. sor. 2, vi. (1900) 19.

Setaria pachystachys, Franch, et Sav. ; Matsuni. et Hayata in Journ. Coll.

Soi. Tokyo, xxii. (1900) 511.

verticillata, Beauv. ; Koin. in Act. Hort. Petrop. xx. (1901) 259.

Shuteria anomala, Painp. in Nuov. Giorn. Bot. Ital. n. s. xvii. (1910) 29.

FERRUGINEA, Baker ; Pump. /. c. 30.

HIRsuta. Baker; Henry, n. 12,480, Herb. Kew.
vestita, Wight et Arn. ; Pamp. in Nuov. Giorn. Bot. Ital. n. s. xvii.

(1910) 31.

SiDA cordifolia, Wall. ; Morse, 190, Herb. Kew.
Siegesn eckia Esquirolit, Loveillo et Vaniot in Fedde, Repert. Nov. Sp. viii.

(1910) 59.

Silene Fauriet, Loveillo et Vaniot in Fedde, Repert. Nov. Sp. vii. (1909)

200.

GALLICA, Linn.; Bullock, n. 81, Herb. Kew.
seoulensis, Nakai in Journ. Coll. Sci. Tokyo, xxvi. i. (1909) 77.

SlNOFRANCHETIA CHIXENS1S, Heillsl. in Hook. Ic. PI. (1907) t. 2842.
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Sinowilsonta Henryi, Hemsl. in Hook. Ic. PL (190G) t. 2817.

Sisymbrium himalaicum, Hook. f. et Thorns. ; Forrest, n. 2170, Herb. Kew

(1890)

(

Smilax Bodinieri, Leveille et Vaniot in Mem. Accad. Horn. Nuov. Line.

xxiii. (11)05) 355.

Cayaleriei, Leveille et Vaniot, I. c.

gracillima, Leveille et Vaniot, /. c. 354.

Labordei, Leveille et Vaniot, /. c. 355.

leucocarpa, Leveille et Vaniot, /. c. 354.

Lyi, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) 171.

Martini, Leveille et Vaniot in Mem. Accad. Rom. Nnov. Line, xxnu

(1905) 355.

ocreata, Leveille et Vaniot, /. c. 354.

pinfaensis, Leveille et Vaniot, I. c. 355.

stemonifolia, Leveille et Vaniot, I. c. 356.

tortopetiolata, Leveille et Vaniot, I. c. 354.

Smithia ciliata, Rovle ; Pamp. in Nuov. Giorn. Bot. Ital. n. s. xvii. (1910)

31.
(1908)

37.

(1908)

Cayaleriei, Leveille et Vaniot, I. c. 207.

khasianum, C. B. Clarke ; Ducloux, n. 776, Herb. Kew.

Melongena, Linn. ; Matsmn. et Hayata in Journ. Coll. Sci. Tokyo,

xxii. (1906) 270.

pachypetalon, Spreng. ; S. macrodon, Wall., Henry, n. 9218, Herb.

K
pseudocapsicum, Linn. ; Gilg et Loes. in Engl. Jahrb. xxxiv. Beibl. 75

(1904) 65."

spirale, Roxb. ; Henry, n. 11,038, Herb. Kew.

subtrincatim, Wall. ; Henry, n. 12,352 a, Herb. Kew.

Soliva anthemifolia, 11. Br. ; Matsum. et Hayata in Journ. Coll. Sci.

Tokyo, xxii. (1906) 206.

mus Cayaleriei, Leveille in Fedde, Repert. JNov

MARiTiMi-s, Linn. ; Wilson, n. 3848, Herb. Kew.

(1910)

(1910)

Taqueti, Leveille, I. c. 141.

(18

hMTA, Stapf in Kew Bull. 1906, 73.

(1907)

S s

(1900) 229.
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Sophora Fraxchetiaxa, Dunn in Journ. Linn. Soc, Bot, xxxviii. (1908)
358.

Mairei, Pump, in Nuov.'Giorn. Bot. Ital. n. s. xvii. (1010) 31.
Wightii, Baker

; Henry, n. 9673 C, Herb. Kew.
Sopubia formosaxa, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908)

175.

stellipila, 0. K. Schneider
; Soulie, n. 258, Herb. Kew.

1)05)

Sorbus hupehensis, 0. K. Schneider in Bull. Herb. Boiss. ser. 2, vi. (1906)
3 1 6

.

S

Koehxeaxa, C. K. Schneider, /. c.

TAPASHANA, (
'. K. Schneider, /. c. 313.

Vilmorixi, 0. K. Schneider, I. c. 317.

Wilsoniaxa, C. K. Schneider, /. c. 312.

Zahlbruckneri, O. K. Schneider, I. e. 318.

1905) 4.

Grraebn.
; Diels in Engl. Jahrb. xxxvi. Beibl. 82

simplex, Huds.
; Kom. in Act, Hort, Petrop. xx. (1901) 218.

stexophyllum, Maxim. ; Kom. /. c. 219.
stoloxiferim, Biich.-Ilam.

; Diel

)

s in Engl. Jahrb. xxxvi. Beibl. 82

Spatholobis Uoxbirgii, Benth. ; Henry, n. 11,242 a, Herb. Kew.
Sphjkranthus iXDicrs, Linn.

; Bons d'Arty, n. 123, Herb. Kew.
Spilasthbs Acmella, Murr.

; Matsum. et Hayata in Journ. Coll. Sci. Tokyo,
•OC)

(1
Spiradictis c^spitosa, Hlu.no

; Henry, n. 12,294 c, Herb. Kew.
SPIRAEA, see also Filipendirfa and Sorbavia, above.

AMURENSIS, Maxim.
; Kom. in Act. Hort. Petrop. xxii. (1904) 453.

angulata, Fritsch in 0. K. Schneider in Bull. Herb. Boiss. ser. 2, v.

(1905)347.

Fritschiaxa, C. K. Schneider, I. c.

HIRSUTA, C. K. Schneider, I. c. 342.

KOREANA, Xakai in Journ. Coll. Sci. Tokyo, xxvi. i. (1909) 173.
laevigata, Linn.

; Potanin, 1885, Herb. Kew.
Maximowicziaxa, O. K. Schneider in Bull. Herb. Boiss. ser. 2,

(1905) 341.

MEDIA, Schmidt; Kom. in Act. Hort. Petrop. xxii. (1904) 4 59.
ogexsaxexsis, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 197.
Pratti, C. K. Schneider in Bull. Herb. Boiss. ser. 2, v. (1905) 345.
trichocarpa, Nakai in Journ. Coll. Sci. Tokyo, xxvi. i. (1909) 173.

Spodiopogon Byroxis, Trim; Jsehmmum timorense, Kunth, Matsum.

V.

Hayata in Journ
et

(1
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Spodiopogon Kawakamii, llavata : Hayata in Journ. Coll. Sei. Tokyo, xxv.
%/ * % u

xix. (1908) 236.

tainanensis, Hayata ; Hayata, I. c.

Stachys CARDIOPHYLLA, Prain (nom. nov.) ; S. cordifolia, Prain (non

0. Koch) ; Henry, n. 10,074.

Martini, Vaniot in Bull. Acad. Geogr. Bot. xiv. (1004) 187.

Staphylea Bmodi, Wall.; Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 73.

Statice arbuscula, Maxim. ; Henry, 11. 1326, Herl). Kew.

Stauntonia brevipes, Hemsl. in Hook. Ic. PL t. 2849 (1906).

Cayalerieana, Gagn. in Bull. Soc. Bot. Fr. lv. (1908) 47.

Duclouxii, Gagn. L r. 48.

lgngipes, Hemsl. in Hook. Ic. PL t. 2848 (1907).

oboyata, Hemsl. /. c. t. 2847.

parviflora, Hemsl. /. c t. 2849.

Stauropsis chi^ensis, Kolfe in Kew Bull. 1907, 130.

luchuensis, Kolfe, /. c. 131.

Stellaria, see also Krascheninikowia, above.

CRISPATA, Wall.; S. paniadata, Edgew., Henry, n. 12,434, Herb. Kew.

stellatopilosa, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908)

58.

Stemodia Bodinieri, Vaniot in Bull. Acad. Geogr. Bot. xv. (1905) 87.

Stephania brachyandra, Diels in Engl. Pflanzenreich, Menisperm. (1910)

275.

Delavayi, Diels, /. c.

dolichopoda, Diels, /. c. 282.

herbacea, Gagn. in Bull. Soc. Bot, Fr. lv. (1908) 40.

japonica, Miers ; Diels, /. c. 277.

rotunda, Lour. ; Farges, n. 349, Herb. Kew.

Sterculia Henryi, Hemsl. in Kew Bull. 1908, 179.

scan dens, Hemsl. /. c.

Stereospermum chelonoides, DO. ; Henry, n. 13,153, Herb. Kew.

Stranv^sia amphidoxa, C. K. Schneider in Bull. Herb. Boiss. s6r. 2, vi.

(190(5) 319.

Hen kyi, Diels in Engl. Jarb. xxx t\. Beibl. H2 (1905) 51.

Hosthornii, C. K. Schneider in Fedde, Repert. Nov. Sp. iii. (1906)

177.

Streptocaulon Griefithii, Hook. £. ; Henry, n. 13,439, Herb. Kew.

Streptolirion Duclouxii, Leveille et Vaniot in Fedde, Repert. Nov. Sp. vi.

(1908) 114.

Stueptopus simplex, 1). Don ; Monbeig, Herb. Kew.

Strobilanthes acrocephalus, T. Anders. ; Henry, n. 9022 a, Herb. Kew.

auriculatus, Nees ; Henry, n. 12,570a, Herb. Kew.

divaricatus, T. Anders. ; Henry, n. 11,496, Herb. Kew.
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Strobilanthes glomeratus, T. Anders. ; Henry, n. 12,531, Herb. Kew.
U

RHOMBIFOLIUS, C. B. Clarke ; Henry, n. 11,183, Herb. Kew.
Stylidium tkxklum, Sw. ; Herb. Hongkong! n. 1633, Herb. Kew.
Styhax Bodinieri, Leveille in Fedde, Repert. Nov. Sp. iv. (1907) 32

calvescens, Perk, in Engl. Pflanzenreich, Styrac. (1907) 32.

Cayaleriei, Leveille in Fedde, Report. Nov. Sp. iv. (1907) 331
conflsa, Herasl. in Kew Bull. 1906, 162.

Duclouxii, Perk, in Fedde, Repert. Nov. Sp. viii. (1910) 82.

Fareri, Perk, in Engl. Pflanzenreich, Styrac. (1907) 33.

Hayataianus, Perk, in Fedde, Repert. Nov. Sp. viii. (1910) 82.

Henryi, Perk, in Engl. Pflanzenreich, Styrac. (1907) 33.

84.

Matsumurjei, Perk. /. c. 31.

(1910)

philadelphoides, Perk, in Engl. Pflanzenreich, Styrac. (1907) 32.

rugosum, Kurz
; Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxiL

(190(5) 235.

Veitchiorum, Hemsl. et E. H. Wils. in Kew Bull. 190(5, 161.

Swertia alata, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908) 169.

alhkkcekh, Fnmeli. ; Forrest in Notes Bot. Gard. Edinb. iv. (1907) 76.

cincta, Burkill in Journ. As. Soc. Beng. n. s. ii. (190(5) 319.

Clark ei, Knsnez.
; Forrest in Notes Bot. Gard. Edinb. iv. (1907) 7(5.

cordata, Wall. ; Forrest, L c. 79.

dkltoidea, Burkill in Journ. As. Soc. Beng. n. s. ii. (190(5) 324.

dichotoma, Linn.
; (1905)

gamockimiala, Burkill in Journ. As. Soc. Beng. n. s. ii. (1906) 324.

Hickinii, Burkill, /. e . 320.

macrosperma, 0. B. Clarke ; Forrest in Notes Bot. Gard. Edinb. iv.

(1910) 80.

marginata, Schrenk
; Przewalski, 1872, Herb. Kew.

80.

nervosa, Wall. ; Forrest, /. c. 79.

perkxxis, Linn.
; Kom. in Act. Hort. Petrop. xxv. (1905) 274.

(

lTKiMRAscEXs, Wall.
; Forrest in Notes Bot. Gard. Edinb. iv. (1907)

79.

Soulijei, Burkill in Journ. As. Soc. Beng. n. s. ii. (1906) 325.

subspeciosa, Burkill, /. c. 32(5.

yunnanexsis, Burkill, Z. c. 320.

Sycopsis Drxxn, Hemsl. in Hook. Ic. PI. t. 2836 (1907).
la (Hi folia, Hemsl. /. c. sub t. 2836.

Tutcheri, Hemsl. /. c. t. 2834.
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e» )

Symplocos Bodinieri, Brand in Fedde, Repert. Nov. Sp. iii. (1906) 217.

confusa, Brand in Engl. Pflanzenreich, Symploc. (1901) 88.

Delavayi, Brand in Fedde, Repert. Nov. Sp. iii. (1906) 218.

DISCOLOR, Brand, /. c. 21(1

Wils

glomerata, King ; Henry, n. 13,525, Herb. Kew.

Hookeri, C. B. Clarke ; Henry, n. 12,412, Herb. Kew.

(1906)

macrostachya, Brand ; Henry, n. 12,503, Herb. Kew.

Coll. Sci. Tokyo, xxv. xix. (1908)

160.

(1906)

punctata, Brand, /. c. 217.

Sumuntia, Buch.-Ham. ; Henry, n. 10,874, Herb. Kew.

Wilsoni, Hemsl. in Kew Bull. 1906, 161.

Synedrella nodiflora, Gaertn. ; Ford, n. 527, Herb. Kew.

Syringa Bretschneidert, Lem. in Wien. 111. Gart. Zeit. 1890, 369.

Dielsiana, C. K. Schneider in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 88.

(1910)

(1905)

88.

pinnatifoija, Hemsl. in Gard. Chron. 1906, i. GS.

TaberNjEMOXTANA Cummtngiana, DC. ; Matsum. et Hayata in Journ. Coll.

Sci. Tokyo, xxii. (1906) 250.

Tagetes patula, Linn. ; Matsnm. et Hayata, I. c. 206.

Tainia Dunnii, Rolfe in Journ. Linn. Soc, Bot. xxxviii. (1908) 368.

laxiflora, Makino in Bot. Mag. Tokyo, xxiii. (1909) 138.

Taiwania cryptomerioides, Hayata in Journ. Linn. Soc, Bot. xxxviii.

(1906) 330.

Talauma phellocarpa, King ; Henry, n. 13,421, Herb. Kew.

Talinum trtaxgulare, Willd. ; T. crassifolium , Willd., Matsum. et Hayata

in Journ. Coll. Sci. Tokyo, xxii. (1906) 39.

Tanacetum nubigenum, Wall. ; Delavay, n. 998, Herb. Kew.

Tapiria Extensa, Hook, t ; T. hirsnta, Hook. £., Henry, n. 11,729 a, Herb.

Kew.
Tashiroza okinawensis, Matsum, in Ito et Matsum. in Journ. Coll. Sci.

Tokyo, (1900) 223.

yaeyamensis, Matsum. I. e. 222.

Taxus cuspidata, Sieb. et Zucc. ; Kom. in Act. Horh Petrop. xx. (1901)

210.

Tecoma bipinnata, Collet et Hemsl. ; Henry, n. 13,020, Herb. Kew.



-

v

500 Mil. S. T. DUNN : A STPPLKMENTARY

/

C.

(1

(1909)

Tetrastigma Bkauvaisii, Gagnep. in Lecomte, Notul. Syst. i. (1910) 262.

Henhvi, Gagnep. /. <. 264.

STRUMARIUM, Gagnep. /. C. 267.

YUNNANENSE, Gagnep. /. tr. 270.

Teucrium Cham^drys, Linn. ; T. canuw, Sin., Henry, n. 9397 A, Herb. Kow.
fulvo-aureum, Leveille in Fedde, Repert. Nov. Sp. viii. (1910) 126.

KOFYTCIIEXSE, Leveille, /. c.

nepetoides, Leveille, /. e, 450.

(1

Thalictbum aute.efolum, Sieb. ct Zucc. ; Finet et Gagn. in Bull. Soc. Bot.

Fr li. (1904) Oil.

akanexse, Huth ; Leveille in Bull. Acad. Geogr. Bot. xi. (1902) 297.

Awjyi, Leveille et Vaniot in Bull. Herb. Boiss. ser. 2, vi. (1900) 501.

Atbiplex, Finet <et Gagn. in Bull. Soc. Bot. Fr. li. (1901) 618.

Chelidonii, DC. ; Finet et Gagn. /. c. 608.

09)

Duolouxii, Leveille, /. c. dS.

Dunniantm, Leveille, I. e. (1910) 519.

Esqi-irolii, Leveille et Vaniot in Bull. Acad. Geogr.

No. 210, ii.

Fargesii, Franch. ex Finet et Gagn. in Bull. Soe. Bot. Fr
608.

Fauriei, Hayata in Journ. C -oil . Sei. Tokyo, xxii. (1906) 7.

Fauriei, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 100.

(1907)

(

f<etij>um, Linn. ; Finet et Gagn. /. c. 618.

maorostigma, Finet et Gagn. I c. liii. (1906) 125.

Mair Si ). \ ii. ( 1909) 339.

osmuniufolium, Finet et Gagn. in Bull. Soe. Bot. Fr. 1. (1901) 615.

pedunculatum, Edgew. ; Finet et Gagn., Fl. As. Or. i. (1905) viii.

reniforme, Wall. ; Henry, n. 9969, Herb. Kew.
KociiEmjiNMAXoi, Nakai in Journ. Coll. Sei. Tokyo, xxvi. i. (1909) JC.

rostellatfm, Hook. f. et Thorns. ; Finet et Gagn. in Bull. Soc. Bot. Fr.

1.(1904) 611.

RUTJSfolium, Hook. £. et, Thorns. ; Finet et Gagn. /. c. 606.

sparsiflorfm, Turcz. ; Koiii. in Act. Hort. Petrop. xxii. (1903) 305.
Taqieti, Leveille in Fedde, Repert. Nov. Sp. vii. (]909) 100.

Taqueti, Leveille, /. c. 339, non Leveille, /. c. 100 «7J
Tenii, Leveille, /. c. 98.

unnianum.

(1909)
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Thalictrum yerticilla'tum, Leveille in Fedde, Report. Nov. Sp. vii. (11)09)

97.

Thea brevistyla, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908) G3.

Themeoa Forskalii, Hack. ; Gilg et Loes. in Engl. Jahrb. xxxiv. Beibl. 75

(1905) 18.

Thermopnis barbata, Benth. ; Pratt, n. 583, Herb. Kevv.

Thespesia macrophylla, Blume ; T. Lampas, Linn., Henry, n. 13,281,

Herb. Kew.

poihlnka, Soland ; Ito et Matsnm. in Journ. Coll. Sci. Tokyo, xii. iv.

(1900) 74.

Thladiantha calcarata, C. B. Clarke ; Ford, n. 382, Herb. Kew.
formosana, Hayata in Journ. Coll. Sci Tokyo, xxv. xix. (1908) 100.

Thuja japonica, Maxim. ; Kom. in Act. Hort. Fetrop. xx. (1901) 20G.

obtisa, Mast. ; Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908)

208.

sutchuanensis, Franch. in Journ. de Bot. 1899, 202.

Thunbergia alata, Boger ; Urquhart, 1859, Herb. Kew.
coccinea, Wall. ; Henry, n. 12,300, Herb. Kevv.

LUTEA, T. Anders. ; Henry, n. 13,138, Herb. Kew.

Tiarella polyphylla, D. Don ; Henry, n. 1735, Herb. Kew.
Tilia amiirensis, Kom. ; Nakai in Journ. Coll. Sci. Tokyo, xxvi. I. (1909}

105.

dictyokeura, V. Engl, ex 0. K. Schneider, 111. Handb. Laubholzk. ii.

(1909) 309.

pexdula, V. Engl. /. c. 387.

(1909)
Tinomiscium tonkinense, Gagnep. ; Diels in Engl. Pfianzenreich, Menisperm..

(1910) 118.

Tinospora dentata, Uiels, I. c. 139.

Tithonia diversifolia, A. Gray ; Tutcher in Dunn, Report Bot. Dep.
Hongkong for 1907, 18.

Tofieldia Esquirolii, Leveille in Mem. Accad. Rom. Nuov. Line. xxiv.

(190G)

Labordei,

(1905) ?.

Mem
(1908)

Taqueti, Leveille et Vaniot in Fedde, Repert. Nov. Sp. v. (1908) 28'.i.

Torenia radicans, Vaniot in Bull. Acad. Geogr. Bot. xv. (1905) 88.

Tovaria Bodinieri, Leveille et Vaniot in Mem. Accad. Rom. Nuov. Line.

xxiii. (1905) 360.

hallaisanensis, Leveille, 7. c.

(1901)

(1909)
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Tovaria longistyla, Leveille et Vaiiiot in Mem. Accad. Horn. Nuov. Lino.

xxiii. (1905) 361.

miranda, Leveille et Vaniot, /. c.

trifolia, Neck. ; Kom. in Act, Hurt. Petrop. xx. (1901) 473,

Toxocarpus himalensis, Falc. ; Henry, n. 12,1)27, Herb. Kew.

Trachelospermtm crocostomum, Stap£ in Kew Bull. 1D0G, 74.

Trachycarpus nana, Heec. in Webbia, iii. (1910) 187.

Track ydli'm astrantioideum, Boissieu in Bull. Soc. Bot. Fr. liii. (190G)

422.

Soulier Boissieu, /. c. 422.

Trapa Maximoviczii, Korsb. ; Kom, in Act, Hort, Petrop. xxv. (1905) 109.

Trevesia palmata, Vis. ; Henry, n. 11,757, Herb. Kew.
Trichodesma khasiani:m, 0. B. Clarke ; Matsutn. et Hayata in Journ. Coll.

Sci. Tokyo, xxii. (19015) 258.

Trioholepis karenshm, Kurz ; Henry, n. 12,(588, Herb. Kew.

Thichosantuks hractkata, Voigt ; Diels in Engl. Jalirb. xxxvi. Boibl. 82

(1905) 1 02.

HiMALKNsis, ( I B. Clarke ; Ford, n. 510, Ilorb. Kew.
JAroNiCA, Regel ; I to et Matsum. in Journ. Coll. Sci. Tokyo, xii. iv.

(1900) 236.

puheha, Blume ; T. palmata, Roxb., Henry, n. 10,787, Herb. Kew.
rubhiflos, Thorel ex Cayla in Bull. Mus. Hist. Nat. Par. xiv. (1908)

170.

Trigonostemon tiiyrsoideum, Stanl' in Kew Bull. 1909, 264.

Thigonotis formosana, Hayata in Journ. Coll. Sci. Tokyo, xxv. XIX. (1908)

171.

Trillium erectum, Linn. ; T. obovatum, Pursh, Kom. in Act. Hort. Petrop.

xviii. (1901)485.

Tristellateia australis, A. Kick. ; Matsum. et Hayata in Journ. Coll. Sci.

Tokyo, xxii. ( 1 906) 67.

Trumimiktta cana, Hlunie ; Henry, n. 10,653 a, Herb. Kew.
NEGLECTA, Wight et Arn. ; T. pentandra, A. Rich., Swinhoe, 1862, Herb.
K e \v

.

pbocumbexs, Forst.
; Ito et Matsum. in Journ. Coll. Sci, Tokyo, xii. iv.

xix. (1900) 80.

Trochodkndkon aralioidks, Sieb. et Zucc. ; Hayata in Journ. Coll. Sci.

Tokyo, xxv. xix. (1908) 44.

TsuGA DIVERSIFOLIA, Mast, in Journ. Linn. Soc, Bot. xxxvii. (1906) 422.

formosana, Hayata in Gard. Chron. 1908, i. 194.

Tupistra bamrusifolia. Leveille et Vaniot in Mem. Accad. liom. Nuov. Line.

xxiv. (1906) 349.

EsQUiROLir, Leveille et Vaniot, I. c.

Tussilago Farfara, Linn. ; Diels in Engl. Jalirb. xxxvi. Beibl. 82 (1905) 105.
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Tutcheria microcarpa, Dunn in Journ. Bot. xlvii. (1909) 197.

SPECTABiLis, Dunn, L c. 1908, 32-1.

Tylophora Henryi, Warb. in Fedde, Kepert. Nov. Sp. iii. (1907) 313

stenoloba, Warb. L c. 339.

Uncaria Florida, Vidal ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo,

xxii. (1906) 182.

hirsuta, Havil. in Journ. Linn. Soc, Bot. xxxiii. (1897) 88,

Unona Desmos, Raeusch. ; Finet et Gragn., Fl. As. Or. ii. (1907) 80.

Uraria lacei, Craib in Kew Bull. 1910, 276.

J>Urena repanda, Itoxb. ; Henry, n. 10,300, Herb. Kew.

Urtica Burjei, Leveille et Vaniot in Bull. Soc. Bot. Fr. Ii. (1904), Sess.

Extraord. cxliv.

Utricularia affinis, Wight; Matsum. et Hayata in Journ. Coll. Sci. Tokyo,

xxii. (1905) 287.

Cavaleuii, Stapf in Kew Bull. 1910, 195.
1

Uvaria Hamiltonii, Hook. f. et Thorns. ; Finet et Gagn., Fl. As. Or. ii.

(1907) 68.

micrantha, Hook. f. et Thorns. ; Henry, n. 10,(588, Herb. Kew.

Vaccinium Carlesii, Dunn in Journ. Linn. Soc, Bot. xxxviii. (1908) 361.

Dunalianum, Wight ; Henry, n. 9170 b, Herb. Kew.

emarginatum, Hayata in Journ. Coll. Sci. Tokyo, xxv. xjx. (1908) 149.

Merillianum, Hayata, I. c.

uliginosum, Linn. ; Kom. in Act. Hort. Petrop. xxv. (1905) 214.

VlTIS-lDiEA, Linn. ; Kom. /. c. 215.

Valeriana Hardwickii, Wall. ; Henry, n. 9621, Herb. Kew.

Vallaris grandiflora, Hemsl. et E. H. Wils. in Kew Bull. 1906, 162.

Vandellia Bodinieri, Leveille in Bull. Soc. Agr. Sarthe, 1904, 324.

callitrichifolia, Leveille, /. c. 325.

Cavaleriei, Leveille, L c. 324.

Ventilago calyculata, Tul. ; Henry, n. 10,889, Herb. Kew.

Vernonia blanda, DC. ; Hancock, n. 467, Herb. Kew.

cylindriceps, C. B. Clarke ; Henry, n. 12,856, Herb. Kew.

Esquirolii, Vaniot in Fedde, llepert. Nov. Sp. iv. (1907) 331.

Maritima, Hayata ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii.

(1906) 202.

Parishii, Hook. f. ; Henry, n. 11,721, Herb. Kew.

LloxBURGHii, Less. ; V. aspera, DC, Henry, n. 9131, Herb. Kew.

teres, Wall.; Henry, n. 9504, Herb. Kew.
*

volkamerlefolia, DC. ; Henry, n. 10,567, Herb. Kew.

Veronica Beccabunga, Linn. ; Potanin, 1893, Herb. Kew.

biloba, Linn. ; Soulie, n. 399, Herb. Kew,

y
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Veronica ciliata, Fisch. ; Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 96.

ghandis, Fisch. ; Kom. in Act. Hort. Petrop. xxv. (1907) 429.

Martini, I^veille in Bull. Soc. Agr, Sarthe, 1904, 325.

MORRISONICola, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908)

174.

TUBlFLOiiA, Fisch. et Mey. ; Kom. in Act. Hort. Petrop.' xxv. (1907)

427.

Viburnum ampli folium, Hehder in Sargent, Trees and Shrubs, ii. (1907)

112,

CINNAMOMIFOLIUM, Hehder, L c. 31.

CONGestum, liehder, I. c. 111.

coRDiEOLirM, Wall. ; Delavay, n. 2652, Herb. Kew,

CRAssifolium, Hehder in Sargent, Trees and Shrubs, ii. (1907) 112.

DASYANTHUM, Hehder, I. C. 103.

fcetidum, Wall. ; Bodin. et Duclonx, 1897, Herb. Kew.

Giralpii, Graebner in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 99.

Hesei, Koehne in (iartenfl. 1909, 91.

(1907)

HUPEHENSE, Hehder, I. c. 116,

HYPOLBUCUM, Hehder, /. c. 111.

ICHANGEN8E, Hehder, l. r. 105.

Lantana, Linn. ; Pavol. in Nuov. Giorn. Bot. Itab n. s. xv. (1908) 419.

ovatifolilm, Hehder in Sargent, Trees and Shrubs, ii. (1907) 115.

pauciflorum, La Pylaie ; Kom. in Act. Hort. Petrop. xxv. (1907) 509.

PYRAMIDATUM, Hehder in Sargent, Trees and Shrubs, ii. (1907) 93.

ternatum, Relider, /. c. 37.

WlLSONl, Hehder, L e. 115.

yunnanense, Hehder, /. c. 106.

)

10)

pallida, Turcz. ; V. japonica, A. Gray, Kom. in Act. Hort. Petrop. xxii.

(1904) (512.

Vanioti, Lrveille in Fedde, Repert. Nov. Sp. vii. (1909) 230.

Vicoa aukicitlata, ('iiss. ; Delavay, n. (522, Herb. Kew.

M
(

GLABRA, Savi ; V. luteola, Benth., Matsuin. et Hayata, /. c.

pilosa, Baker ; Matsuin. et Hayata, /. c. 112.

VlLLEBKUNEA trinervis, Wedd, ; Matsum. et Hayata, /, c. 389.

ViNGEToxicuM inamcenum, Maxim. ; Gilg et Loes. in Engl. Jahrb. xxxiv.

Beibl. 75 (1904) 58.

V^iola alata, Beck, in Bot. Centrabl. Beihefte, xx. ii. (1906) 125.

belophylla, Boissieu in Bull. Soc. Bot. Er. lv. (1908) 4G7.
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Viola cilerophylloides. Beck, in Bull. Herb. Boiss. ser. 2, viii. (11)08) 743.

collina, Bess. ; Beck. /. <-. 742.

CURVICALCARATA, Beck, et Boissieu, I. c. 740.

deltoidea, Yatabe
; Diels in Engl. Jahrb. xxxvi. Beibl. 82 (1905) 78.

formosaxa, Hayata in Journ. Coll. Sci. Tokyo, xxii. (1906) 28.

hondoensis, Beck, et Boissieu in Bull. Herb. Boiss. ser. 2, viii. (1908)
739.

Kawakamii, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix (1908) 52.

mirabilts, Linn. ; Koui. in Act, Hort. Petrop. xxv. (1905) 64.

Nagasawai, Makino et Hayata in Journ. Coll. Sci. Tokyo, xxii. (1906)
30.

(1908)

(1910)
Sieboldi, Oudem. ; Wilson, n. 3223, Herb. Kew.
sze-tschwanexsis, Beck, et Boissieu in Bull. Herb. Boiss. ser. 2, viii.

(1908) 742.

tianschanica, Maxim. ; Beck. /. c. 743.

tozanensis, Hayata in Journ. Coll. Sci. Tokyo, xxv. xix. (1908) 53.

tricolor, Linn. ; V. mutabilis, Linn.. Wilson, n. 133 b, Herb. Kew.

740.

Yitex canescens, Knrz ; Henry, n. 10,677, Herb. Kew.
vestita, Wall. ; Henry, n. L2.310, Herb. Kew.

(1908)

^ Vitis, Linn., see also Tetrastigtna.

Apliniana, Coll. et Hemsl. ; Henry, n. 12,674 a, Herb. Kew.
angustifolia, Wall. ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo

xxii. (1906) 90.

Bopixiehi, Leveille et Vaniot in Bull. Soc. Agr. Sarthe, 1905, 36.

y capreolata, D. Don ; Henry, n. 9877, Herb. Kew.
Cavaleriei, Leveille et Vaniot in Bull. Soc. Agr. Sarthe, 1905, 36.

Chaffonjoni, Leveille et Vaniot, /. c. 37.

chrysobotrys, Leveille et Vaniot in Fedde, Ropert. Nov. Sp. iii. (1907)
350.

DICHROMOCAUPA, Leveille, /. c.

discolor, Dalz. ; Henry, n. 12,163 a, Herb. Kew.
Esquirolii, Leveille et Vaniot in Fedde, Itepert. Nov. Sp. iii. (1906) 20.

Feddei, Leveille, /. e. vii. (1909) 231.

Centiliana, Leveille et Vaniot in Bull. Soc. Agr. Sarthe, 1905, 38.

Labordei, Leveille et Vaniot, /. c. 40.

Lyjoannis, Leveille in Bull. Soc. Bot, Fr. liv. (1907 1 369.

Mairei, Leveille in Fedde, Repert. Nov. Sp. vii. (1909) 338.

Martini, Leveille et Vaniot in Bull. Soc. Agr. Sarthe, 1905, 41.

mdltijugata, Leveille et Vaniot, /. c.

linn, journ.—botany, vol. xxxix. 2n
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s obovata, M, Laws. ; Gragnep. in Lecomte, Notul. Syst. i. (1910) 266.

oligocarpa, Leveille et Vaniot in Bull. Soc. Agr. Sarthe, 1905, 41,

oxyphylla, Wall. ; Henry, n. 11/756 B, Herb. Kew,

pentaphylla, Tliunb. ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo>

xxii. (1906) 91.

Potentilla, Leveille et Vaniot in Bull. Soc, Agr, Sarthe, 1905, 43.

prunisapida, Leveille

350.

(1

reticulata, Panip. in Nuov. Giorn. Bot. Ital, n. s. xvii. (1910) 429.

rigida, Leveille et Vaniot in Bull. Soc. Agr. Sarthe, 1905, 44.

rubrifolia, Leveille et Vaniot, /. r.

Seguini, Leveille in Fedde, Report. Nov. Sp. iv. (1907) 331.

SlKKlMENSis, M. Laws. ; Henry, n. 9593, Herb. Kew.

Silvestrii, Panip. in Nuov. Giorn. Bot. Ital. n. s. xvii. (1910) 430.

TnoMsoxi, M. Laws. ; Henry, n. 10,754 a, Herb, Kew.

Waltheria Makixoi, Hayata in Journ. Coll. Sci, Tokyo, xxii. (1906) 61.

Wkdelia Wallichii, Less. ; Ford, n. 101, Herb. Kew.

Wendlandia pendula, DC. ; Henry, n. 12,878, Herb. Kew.

tinctoria, DC. ; Henry, n. 10,568 , Herb. Kew.

Wallichii, Wight et Arn. ; Henry, n. 11,450, Herb. Kew.

Wolffia microscopica, Kurz ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo*

xxii. (1906) 463.

Wrightia tomentosa, Room, et Schultes ; Ford, n. 392. Herb, Kew.

Xystrolobus yunnanensis, Gagn. in. Bull. Soc. Bot. Vv. liv. (1907) 544.

Ysilaxdra Cavaleriei, Leveille et Vaniot in Mem. Accad. Rom, Nuov. Line.

xxiii. (1905) 375.

Zantiioxyltm Hemsleyanum, Makino in Bot. Mag. Tokyo, xxi. (1907) 86.

Zephyranthes rosea, Lindl. ; Tutcher in Dunn, Report Bot. Dep. Hong-

kong for 1907, 19.

Zingiber didymoglossa, K. Schumann in Engl. Pflanzenreich, Zingib. ( 1904)

186.

HUPEMEXse, Panip. in Nuov. Giorn. Bot. Ital. n. s. xvii. (1910) 244.

oligophyllum, K.Schumann in Engl. Pflanzenreich, Zingib. (1904) 185.

PLEiosTACnvr.M. K. Schumann, /. c.

Zizyphus apetala. Hook. f. ; Henry, n. 11,726. Herb. Kew.

ixctrva, Koxb. ; Henry, n. 13,572, Herb. Kew.

Mairei, Dode in Bull. Soc. Bot. Fr. Iv. (1908) 649.

(EXOPLIA, Mill. ; JMor.se, n. 665, Herb. Kew.

RUGOSA, Lain. ; Henry, n. 10,674, Herb. Kew.

sativa, Gaertn, ; Wilson, n. 848, Herb, Kew.

Zostera nana, Koth ; Matsum. et Hayata in Journ. Coll. Sci. Tokyo, xxii.

(1906) 466.



EX.

[Synonyms and native names are printed in italics. A star * denotes the

first publication of a name.]

Abelia triflora, 11. Br., 413.

Abies Mariesii, Mast., 413.

recurvata, Mast, 413.

sachalinensis, Mast., 413.

squamata, Mast., 413.

Abrotanella eruarginata, Cass., 323.

Abrus pulchellus, Wall., 413.

Abutilon molle, Sweet, 413.

Acacia caesia, Wight et Am., 413,

melanoxylon, 11. Br., 5.

Acsena ascendens, Vahl, 317.

laevigata, Ait., 317.

lucida, Vahl, 317.

Acalypha Giraldii, Pamp., 413.

grandis, Benth., 413.

insulana, Mull. Are/., 169; mentioned.

208.

var. a. stipularis, Mull. Arg., 169.

var. y. glabrescens, Midi. Arg.,

169.

repanda, Mull. Arg., 170 ; mentioned,

208.

Acanthaceee from Nadarivatu, 159.

Acanthopanax brachvpus, Harms, 413.

Giraldii, Harms, 413.

nodiflorum, Dunn, 413.

Simoni, Simon-Louis, 413.

Acaulescent Species of Malmstrum, A.

Gray (Hill), 216-230.

Acer barbinerve, Maxim., 413.

Buergerianum, liekder, 413.

caesium, Watt., 413.

Campbellii, Hook.f. et Thorns., 413.

Fargesi, Hehder, 413.

Acer flabellatum, Hehder, 413.

griseum, Pa.r, 413,

lsetum, C. A. Meg., 413.

longipes, Hehder, 413.

manshuricum, Maxim., 413.

Pavolinii, Pamp., 414.

pseudo-Sieboldianum, Kom., 414.

sikkimense, iliYy., 414.

stachyuphyllum, Hiern, 414.

tegmentosum, Maxim., 414.

Tschonoskii, Maxim., 414.

Tutcheri, Duthie, 414.

"Wilson i, Hehder, 414.

Achillea cartilaginea, Ledeb., 414.

Ptarmica, Linn., 414.

Achnanthes coarctata, Breb., 40.

linearis, 7F. &»»., 30, 39.

Aehyrophorus arenarius, DC, 324.

Aconitum cannabifolium, Franch., 414,

Cavaleriei, Leveille et Vaniot, 414.

contortum, i*Y?ze£ e£ Gagn., 414.

coreanum, Leveille, 414.

coriaceum, Leveille, 414.

divaricatum, .F}»i£ rf Gagn., 414.

Duclouxii, Leveille, 414.

Forrestii, Stapf, 414.

Franchetii, i*me£ rf Gagn., 414.

jaluense, Kom., 414.

koreanum, Nakai, 414.

longecassidatum, Nakai, 414.

macrorhynchum, Turcz., 414.

napiforme, Leveille et Vaniot, 414.

Souliei, i*»*^ e£ Gagn., 414.

um

2n2
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Acomtum tatsienense, Finet et Gagn.,

414.

Uchiyamai, Nakai, 414.

umbrosum, Kom.
9
414.

uncinatum, Linn,, 414.

villosum, lieichb., 414.

"Vilmorianuni, Kom.
t
414.

Acronychia petiolaris, A. Gray, 142 ; men-

tioned, 143, 210.

Acrophorus stipellatus, T. Moore, 339.

Acroporium brevicuspidatum, Mitt., 192.

Acrostichum alpinum, Bolton, 392.

appendicxdatum, Willd., 377.

aureum, Linn., 339; mentioned, 210.

Harlandii, Hook., 371.

hastatum, Tliunb., 354.

heteroclitum, Presl, 371.

Maranta ) Linn., 374.

punctattwi, Linn., 382.

petiolatum, Sw., 368.

repandutn, Blunie, 371

.

sorbifolhwi, Linn., 391

.

spicatum, Linn, f., 370.

virens, Wall., 371.

yrtnnanense, ] taker, 368.

Actinella mirabilis, Grun., 78.

Actinidia, LindL, Revision of the Genus,

by S. T. Dunn, 394-410.

acuminata, Bud., mentioned, 402.

arguta, Miq., 402.

callosa, LindL, 405; mentioned, 399,

401,403,407,410.

var. coriacea, Finet et Gagn.,

405.

var. 1. typica, Dunn*, 405.

forma A. himalayana

typica, 405.

forma B, 406.

forma C, 406.

forma 1), 406.

var. 2. sabiiefolia, Dunn*, 406.

var. 3. trichogyne, Finet et Gagn.,

406.

var. 4. formosana, Finet ctGagn.,

406.

var. 5. pubescens, Dunn *, 406.

var. 0. pilosula, Finet et Gagn.,

406.

Championi, Benth., 407; mentioned,

395, 399, 401, 410.

var. mollis, Dunn *, 407.

Yctinidia chinensis, Planch., 408; men-

tioned, 400, 401, 409, 410; "Mao
Yang-tao"and 4i Yang-tao,'' Chinese

names of, 408.

cordi folia, Miq., 403.

coriacea, Dunn *, 405 ; mentioned,

399, 401, 410.

curvidens, Dunn, 406, 414.

Davidii, Franch., 408; mentioned,

396 ftnote, 400, 401,410.

eriantha, Benth., 408; mentioned,
o
96, 400, 401, 410.

Fortunati, Finet et Gagn., 409,

414.

Giraldii, Diets, 403 ; mentioned, 399,

401, 410, 414.

fulvicoma, Ranee, 409 ; mentioned,

396 ftnote, 400, 401,410.

var. hirsuta, Finet et Gagn.,

mentioned, 409.

Hemsleyana, Dunn, 407; mentioned,

400, 401, 410, 414.

Henry i, Dunn, 407, 414; mentioned,

400, 401, 410.

holotricha, Finet et Gagn., 407 ; men-

tioned, 399, 401, 410, 415.

Kolomicta, Maxim., 404 ; mentioned,

395, 396, 399, 400, 401, 410,

lanata, Hemsl., 409 ; mentioned, 396

ftnote, 400,401,410.

lanceolata, Dunn, 408 ; mentioned,

400,401,410,415.

melanandra, Franch., 402 ; mentioned,

396 ftnote, 399, 401, 410.

var. latifolia, E. Fritz., 402.

Miquelii, King, 407,

pachyphylla, Dunn *, 409; mentioned,

400, 401, 410.

ptatyphylla, A. Gray, 404.

polygamaj Hook, f., 402.

polygam a, Miq., 403 ; mentioned,

399,400,401,410.

rubricaulis, Dunn, 407, 415; men-

tioned, 399, 401, 410.

rudis, Dunn*, 408; mentioned, 400,

401, 410.

rufa, Miq., 402 ; mentioned, 399, 400,

401,403,410.

var. 1. typica, Dunn #
, 402.

var. 2. arguta, Dunn *, 402.

var. 3. cordifolia, Dunn *, 403.
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Actinidia rufa, var. 4. parvifolia, Dunn*,
403.

sabia)folia, Dunn, 415 ; mentioned,

406.

strigosa, Hook. f. et Thorns., 407

;

mentioned, 396 ftnote, 400, 401,

410.

suifuensis, Bud., mentioned, 402.

tetramera, Maxim., 404; mentioned,

390 ftnote, 399, 400, 401, 410.

valvata, Dunn*, 404; mentioned, 399,

400, 401, 410.

volubilis, Carr., 403.

volubilis, Franch. et Saw, 403.

Actinodaphne pedicellata, Hayata, 415.

Adelostemma gracillimum, Hook. /.,

415.

Adenophora grandiflora, Nakai, 415.

palustris, Kom.j 415.

polyantha, Naked, 415.

Adenostemma viscosuni, Forst., 154 ; men-

tioned, 139.

Adenostylis stricta, llolfe*, 177; men-

tioned, 204.

vitiensis, liolfe *, 1

7

/

.

Adiantopsis Fordii, 0. Chr., 352.

Adiantum achilleifoliuni, Lam. ,344.

acrocaxpon, Christ, 339.

Capillus-Junonis, Itupr., 340.

Capillus- Veneris, Linn., 340.

var. obtusum, Christ, 3JO.

var. sinuatum, Christ, 340.

var. trindum, Willd., 340.

caudatum, Linn., 340.

cultratum, Willd., 371,

Davidi, Franch., 340.

Delavayi, Christ, 340.

diaplianum, Blume, 340.

edentulnm, Christ, 340.

Edgewortliii, Hook.
7
340.

erythrochlamys, Diets, 340.

Faberi, Baker, 340.

fimbriaturn, Christ, 340.

flabellulatum, Linn., 340.

Gravesii, Hance, 340.

hispidulum, *$>#,, 180, 3J0.

Leveillei, Christ, 340.

lunulatuni, Burm., 340.

var. limbatum, Christ, 340.

var. aubjunoniciim, Christ,

340.

Adiantum Mariesii, Baker, 340.

Michelii, Christ, 340.

inonoclilamy^, jEVtf,, 341.

var. latedeltoidea, Christ, 341.

var. plurisorum, Christ, 341.

orbiculatum, Lam., 371.

pedatum, Linn., 341.

— var. glaucinium, Christ, 341.

var. myriosorum, Christ, 341

.

var. protrusum, Christ, 341.

Prattii, Baker, 341.

refractum, Christ, 341,

repens, Linn. f.
y
370.

lloborowskii, Maxim., 341.

-—- var. robustum, Christ, 341.

subemarginatum, Christ, 341.

venu.stum, Z). Don, 341

Adina cordifolia, Benth. et Hook, f., 415.

Fauriei, Leveille, 415.

sessilifolia, Benth. et Hook.f., 415.

Adinandra formosana, Hayata, 415.

JEchmanthera tomentosa, Nees, 415.

yEcidium Balanspe, Cornu, 196 ; mentioned,

137.

yEschynanthus grandiflora, Spreny., 415.

longicaulis, JF«//., 415.

superba, C. B. Clarke, 415.

^Escnlus parviflora, Walt., 415.

African Triumfettas (Sprague & Hutchin-

son), 231-276.

Aganosma cymosa, G. Don, 415.

Agapetes vaccinioides, Dunn, 415.

vitiensis, Drake, 155 ; mentioned,

207.

Agaricacete from Nadarivatu, 199.

Agatea violaris, A. Gray, 140 ; men-

tioned, 205,

Agatlris australis, Salisb., mentioned, 203.

ovata, Warb., 197 ; mentioned, 137.

vitiensis, Drake, 183 ; mentioned, 137,

203.

Aglaia eloeagnoidea, Benth., 415.

Roxburgh iana, Miq., 415,

Aylaomorpha Meyeniana, Schott, 381.

Agropyron magellanicum, Hack., 330.

repens, Beauv., 336.

Agrostis alba, Linn., 333.

var. stolonifera, Hook. /.,

antarctica, Hook. /., 333.

ccespitosa, Gaud., 333.
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Agroslis canina, Linn., 333.

var. falklandiea, Macloskie,

333.

Clarkei, Hook, f., 415.

falklandiea, Hook, f., 333.

magellanica, Lam., 333.

prostrata, Hook.f., 333,

stolonifera, Linn., 333.

Ailanthus Giraldii, Dode
9
415.

sutchuenais, Dode, 415.

Vilmoriniana, Dode, 415.

Ainslia?a apiculata, Sch. Bip., 415.

aptera, DC, 415.

Bonatii, Beanverd, 415.

elegans, Hat/(da, 415.

Hayatoe, Beauverd, 415.

liukiuensis, Beanverd, 415.

macroclinidioides, Hayata, 415.

niorrisonicola, Hayata, 415.

reflexa, Merrill, 416.

Aira antarctica, Hook. f., 334.

caryopkyllea, Linn., 333.

Jiexuosa, Linn., 334.

Airidiuni eleyantulum, Steud., 334.

Ajnga Chaneti, Leveille et Vaniot, 410.

devestita, Leveille et Vaniot, 41 6.

Fauriei, Leveille et Vaniot, 410.

formosana, llayata, 41(5.

Labordei, Vaniot, 416.

linearifolia, Pamp., 416.

pygmaea, -4. Gray, 41(5.

Akebia Challonjoni, LJveille, 416.

Albizzia Kalkora, Prain, 416.

lucida, Benth., 416.

procera, Benth., 416.

Aletris alpestris, Diels, 416.

Biondiana, Diels, 416.

Fauriei, Leveille et Vaniot, 41 6.

scopulorum, Dunn, 410.

Aleurites Fordii, Hemsl., 416.

Alga-flora, littoral, 22 ; tabled, 31.

AlgsB of Yan Yean Reservoir, Victoria

(West), 39-88 ; from Nadarivatu, 200.

Alisma coreana, Leveille, 416.

Alkanna tinctoria, Taasch, 416.

Allantodea Brunoniana, Wall., 357.

Cavaleriana, Christ, 341.

javanica, Trevis., 357.

Allium Argyi, Leveille, 416.

Bodinieri, Leveille et Vaniot, 416.

chrysantlium, lieyel, 416.

Allium Hugonianum, Liendle, 4 10.

Jatasen, Leveille, 416.

niacranthum, Baker, 416.

Mairei, LeveillS, 416.

Martini, Leveille et Vaniot, 416.

oviflorum, Lieyel, 416.

platyspathuni, Sehrenk, 416.

platystylum, lieyel, 416.

plurifoliatutu, liendle, 41(5.

Schoenoprasum, Linn., 416.

striatum, Schrad., 416.

Szovitsi, Kegel, 410.

Taqueti, Leveille et Vaniot, 416.

tchongckanense, Leveille, 416.

tubitlorum, Liendle, 410.

Allomorphia Cavaleriei, Leveille et Vaniot,

416.

Alniphyllum Fauriei, Perkins, 417.

megaphyllum
;
Hemsl. et E. H. Wils.,

417.

Alopecurus alpinus, $m., 333.

Alphitonia excelsa, lieiss., 143 ;
mentioned,

208.

Alphonsea lutea, Hook. f. et Thorns.,

417.

Alpinia blepharocalyx, A". Sehum., 417.

Boia. Seem,, mentioned, 205.

hainanensis, A'. Schu?n., 417.

Henryi, A'. Schunh, 417.

intermedia, Gayn., 417.

platycliilus, A". Schum., 417.

Alsine debilis, Macloskie, 316.

Alsomitra clavigera, J/, lioem., 417.

Alsopliila australis, JK. 2h\, 5.

Confucii, Christ, 341.

contaminant, Wall., 341.

costularis, Baker, 341.

dentieulata, Baker, 341.

Faurei, Christ, 341.

formosana, Baker, 341.

glabra, Llook., var. Cavaleriana, Christ,

341.

ylauea, J. Sin., 341.

Henryi, Baker, 341.

latebrosa, Wall., 341.

Matthewii, GilriW *, 213.

podophylla, LLook., 341.

pustulosa, Christ, 341.

. rheosora, Baker, 341.

subglandulosa, LLance, 341.

tomentosa, Hook., 342,



INDEX. 511

Alstonia plumosa, LabilL, 157 ; mentioned,

208.

scliolaris, R. Br., 417.

Alternanthera noditiora, B. Br., 101 ; men-
tioned, 139.

Altingia gracilipes, IlemsL, 417.

Alyxia scandens, lioeni. ty Schult., 150 ;

mentioned, 205.

stellata, Boem. fy Schult., 150.

Amarantacece from Nadarivatu, 101.

Amaroria soulameoides, A. Gray, 143;

mentioned, 208.

Ammannia leptopetala, Blume, 417.

multi flora, Boxb., 417.

myriophylloides, Dunn, 417.

salicifolia, Monti, 417.

Ampelidaceaa from Nadarivatu, 143.

Ampelodesmos australis, Brongn., 334.

Ampulliferae, § of Actinidia, 399, 401, 402;

mentioned, 400.

Aniygdalus tangutica, Korsh., 417.

Anabiena, Bory, 23, 35,

sp., 17, 23, 30, 38.

Anacardiaceoe from Nadarivatu, 143.

Anagallis alternifolia, var. densifolia,

Hook. f. f
325.

Anaplialis contorta, llook.f., 417.

lactea, Maxim., 417.

Nagasawai, Ilayata, 417,

oblonga, DC., 417.

triplinervis, Sims, 417.

viridis, Cummins, 417.

Ancistrum humile, Pers., 317.

Andrographis tenuiflora, T. Anders., 417.

Andropogon squarrosus, Linn./., 417.

Androsace aurata, Petitm., 417.

Bulleyana, Forrest, 417,

Engleri, Knuth, 417.

erecta, Maxim., 417.

geraniifolia, Watt, 417.

Ilookeriana, Klatt, 417.

mucronifolia, Watt, 417.

Paxiana, Knuth, 417.

Prattiana, Knuth, 417.

sarmentosa, Wall., 418.

spinulifera, Knuth, 418.

tibetica, Knuth, 418.

Aneilema Bodinieri, Lcveille et Vaniot, 418.

Cavaleriei, Leveille et Vaniot, 418.

coreanum, Leveille et Vaniot, 418,

Taquetii, Leveille, 418.

Anemone amurensis, Kom., 418,

batangensis, Finet, 418,

Bonatiana, Leveille, 418.

dahurica, Fisch., 418.

erythrophylla, Finet et Gagn., 418.

Esquirolii, Leveille et Vaniot, 418.

Leveillei, Ulbr., 418.

Millefolium, IlemsL et E. II. Wils., 418

.

nemomsa, Linn., 418.

Prattii, JZi/M, 418.

rupicola, Camb., 418.

saniculi folia, Leveille, 418.

Siuzevi, Kom., 418.

stolouifera, Maxim., 418.

tetrasepala, Boyle, 418.

trullifolia, llook.f. et Thorns., 418.

Ulbricliiana, .Z>zW$, 418.

Wilsoni, UemsL, 418.

Aneura flagellaris, Crt^y *
;
194.

lobata, Steph., 194.

maxima, Stej/h., 194.

Nadeaudii, Steph., 194.

tenuicostata, Steph., 193.

Angelica cincta, Boissieu, 418.

dahurica, Maxim., 418.

formosana, Boissieu, 418.

Maximowiczii, Benth., 418.

pubescens, Maxim., 418.

Angiopteris crassipes. Wall., 342.

evecta, Iloffm., 188, 342 ; mentioned

205.

var. alata, Christ, 342.

Anisodus Maria?, Paseher, 118.

Anisopappus Candelabrum, Leveille, 418,

Aukistrodesnius, Corda, 10, 24, 74.

falcatus, ltalfs, 1 0, 74.

var, acicularis, Cr. #. JFe^
?
29

30, 37, 74.

— var. biplex, 6r. & JF<?s£, 10.

var. spiralis, G. & West, 10, 29.

Annesleya fragrans, Wall., 418.

Anoectocliilus vitiensis, iio//J,j *, mentioned

135, 204.

Anogramma Makinoi, Christ, 342, 309.

microphylla, Diels, 342.

Anotis chrysotricha, Palibin, 418.

Antennaria sarawschanica, Trautv. et Hegel,

418.

Steetziana, Turez., 418.

Anthemis arvensis, Linn , 418.

Cotula, Linn., 418.
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Anthoceros flagellaris, Mitt., 190.

sp., 196.

Anthocerotaceffl from Nadarivatu, 190.

Antrophyum Cumtngii, Fee, 342.

Grevillei, Half., 342.

] at ifoli tun, Blume, 342.

petiolatum, Baker, 342.

plantagineum, Kaulf. % 342.

reticulatum, Kaulf., 342.

stenophyllum, Baker, 342.

Apios carnea, Benth., 418,

Apium Ammi, Vrb., 418.

graveolens, Linn., 320.

leptophyllum, F. Muell, 419.

ventricosum, Boissieu, 419.

Apocynacea) from Nadarivatu, 156.

Aquilegia sibirica, Lam., 419.

Arabia alashanica, Maxim., 419.

alpina, Linn,, A 19.

arvensis, Bdgeiv., 419.

glandulosa, Kar. et Ker., 419.

macloviana, Hook., 315.

taraxacifolia, Anders., 419.

Aralia bipinnatifida, C. .#. Clarke, 419.

cordata, Thanh,, 419.

foliosa, Seem., 419.

Tbomsoni, See?n.
9
419.

Araliaceoe from Nadarivatu, 148.

Arbutus microplujlla, Forst., 325.

$erpyllifolia
%
Lam., 325.

Arcliangopteris Henryi, Christ et Git*.,

342.

Ardisia cornudentata, Mez, 419.

depressa, C. 7>\ Clarke, 419.

gigantifolia, Stagf, 419.

hortorum, Maxim,, 419.

lanceolata, 22o;r&.,419«

odontophylla, Wall., 419

Oldhami, J/gs, 419.

rest ita, Wall, 419.

villosa, lioxh., 419.

virens, AV?^, 419,

Arenaria media, Linn., var. /3, IJW.\ /'.,

316.

musciformis, W «//., 419.

Arethusa lutea, Gaud., 328.

Argostemma verticillatum , Wall., 419,

Argyreia splendens, Sweet, 419.

tilirefolia, Wight, 419

Wallichii, CAoisy,4U).

Arisrcma brevipes, EngL
}
419.

Aris%ma Engleri, Pomp., 419.

Sprengerianum, Pamp., 419.

Aristolochia Uonatii, Leveille, 419.

mollis, Dunn, 419.

Thwaitesii, Jibo/fc., 419.

tubiflora, Dunn, 419.

Armeria macloviami, Chamb., 320.

Arrhenatheruin avenaeeum, Ileauv., 419.

etatius, Mert. et Koch, 419.

Artemisia Aigyi, Leveille et Vaniot, 419.

biennis, JJ7//r/., 419.

Feddei, Leveilfe et Vaniot, 419.

fragrant, Willd., 420.

koreana, Xakai, 419.

maritima, Linn., 420.

mitakayamensis, Hayata, 420.

nutans, Nakai, 420.

oligocarpn, Hayata, 420.

septemlnba, Leveille et Vaniot, 420.

stricta, Edgexv*, 420.

stolon itera, Maxim, et Kom.
}
420.

sylvatica, Maxim., 420.

Arthrodesmus, Ehrenh., 15, 05.

Incus, Hass., 27.

formse a & A, 27, 05.

Incus, forma, liacib., 00.

forma Saidce, Eicli. £ Kaeib.,

66.

pluvius, 7f". />. Puru.,\nY. occidentalism

JF. # 6'. & »>*/, 65.

triangularis, Lagerh., 60.

Arthropodium strict urn, i?. />/*., 4.

Arthropteris obliterata, «/. *S'm., 342, 374.

ramosa, Matsuin. & llayat., 342.

Arund in aria mitalunauiensis, Hayata, 420-

Arundinella grandiflura, Hack., 420.

Arundo Alopecurus, Gaud., 335.

antarctica, Urv., 335.

Phragrnites, Linn.,, 5.

pilosa, f/ry., 334.

Asarca Commersonii. Hook, f., 329.

odoratissima, Poepp. et Bud/., 329.

Asarum arrhizoma, Leveille et Vaniot, 420.

Aschersonia, Mont., mentioned, 123.

Solani, S. Lonym*, 123.

Aaclepiadacese from Nadarivatu, 157.

Asclepias curassavica, Linn., 157.

Asparagus Mairei, Leveille, 420.

meioclados, Lereille\ 420.

staehyphyllus, Lereillr et Vaniot, 420.

Asphodelus Bonatii, Leveille et Vaniot, 420.
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Aspidistra kouytchensis, LeveUle et Taniut

420.

Aspidium acanthophyllum, French., 384.

aculeatum, Sw., 386.

cijfine, Wall. j 387.

amabile, Blume, 385

angulare, Willd., 384.

angustifrons, Miq., 360.

apiifoliurn, Schkuhr, 342.

aristatum, Sw., 385.

Atkinsonii, C. B. Clarke, 386.

auriculatum,VBT. ichangense, Baker, 386.

auritum, Christ, 3(10.

Bakerianum, Atkins, 385.

Barberi, C. Chr., 342.

barbigeriun, Christ, 360.

basipinnatum, Baker, 385.

biaristutitm, Blume, 384.

biserratum, Sw., 374.

Bodinieri) Christ, 360.

Boryanum, Willd., 360.

Braunii, Spenn., 385.

caducum, Wall., 386.

ecespitosum, Wall.. 387.

callopsis, Franch. et Savat., 360.

capense, Willd., 337.

capillipes, Baker, 385.

caruifo/iian, Baker, 387.

carvifolium, Kunze, -585.

Cavalerii, Christ, 361.

cieutarium, Sic, 342.

var. tenuiforinis, Christ, 342.

ciliatum, Wall., 360.

eoadunatum, Wall., 342.

cochleatum, Sprang., 361.

coniifolium, Wall., 385.

* •* •

/>

fi

conaceum, Sw., ; mentioned, 326.

craspedosorum, Maxim., 385.

crenatum, Sommerf., 348.

cusjndatum, Mett., 363.

eystolepidotiim, Miq., 361.

decurrens, Presl, 342.

deltodon* Baker, 385,

devexum, Kunze, 342.

Dickinsit, Franch. et Savat,, 361.

dissectiun, Christ, 301.

distans, Christ, SliO.

exaltatum, Sw., 374.

festininn, llance, 388.

Filix mas , Sw., var. Chi'ysocoma,Ohxv&9

361.

goggilodus, Schkuhr, 363.

Goldieanum, Christ, 364.

G'&ringianum, Kunze, 349

graci/escens, Blume, 363.

Griffithii, Diels, 343, 369.

heterocarpum j Blume, 363.

hirsutulum, Sw., 374.

hirtipes, Blume, 363.

hymenophylloides, Blume, 356.

ilicifolium, 1). Don, 386.

jaculosum, Christ, 363.

Labordiij Christ, 363.

lachenense. Hook., 386.

lamprocaulon, Christ, 343.

lanceolatiwi, J laker, 386.

laserpitiifolium, Mett., 343, 388.

laxum, Franch. et Savat., 3(54.

lepidocaulon, Hook., 386.

Leuzeanum, Kunze, 343.

lobatum, Sw., 386.

lobulation, Christ, 343, 368.

lonchitoides, Christ,387

longicrure, Christ, 343.

lunanense, Christ, 364.

manmeinense, Christ, 387.

marginale, Wall., 343.

marginatum, Wall., 387.

melanorhizum
}
Christ, 367.

membranaeeum, Hook., 342.

membrani folium, Kunze, 343.

Mique/ianuni, Maxim., 364.

mohrioides, Bory, 337.

molle, Sw., 365.

mollissimum, Christ, 364.

monotts, Christ, 387.

moulmeinemv, Christ, 364.

nioupinense, Franch., 387.

multidentatum, Wall., 356.

nepaleme, Spreng., 387.

nigripes, Blume, 349.

nipponicum, Franch. et Savat., 364.

obhquum, I). Don, 387.

ochthodes, Kunze, 365.

oligophlebium, Christ, 365.

oshnnense, Christ, 365.

otarioides, Christ, 365.

pachyphyllum, Kunze, 343.

pandiforme, Christ, 365.

paratlielypterin, Christ, 365.
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Aspidium patens, Sw., 365.

pellucidum, Franch., 365.

penniyerum, Sw., 306.

pinfaense, Christ, 343.

polylepis, Franch. et Savat., 366.

polymorphum, Wall., 343.

porphyrophlebiwnt) Christ, 366.

Prescottianum, WalL, 387.

var. sinense, Christ, 387.

prolixum, Wall., 366.

pycnopteroides, Christ, 343.

reduction, linker, 343, 386.

rufostramineum , Christ, 366.

Sabeei, Franch. et Savat., 367.

Scallanii, Christ, 367.

Sieboldii, van Iloutte, 367.

singaporianum, Wall., 343.

speciosum, D. Don, 387.

spectabile, Wall., 363.

squarrosum, I). Don, 387.

subdiy datum, Bin me, 373.

subexaltattwi, Christ, 367.

.submite, Christ, 388.

subpedatum, Diets, 343.

subsp'tnulosum, Christ, 367,

subtriphyllum, Hook., 343.

tokioense, Matsum., 3(>8.

transitorium, Christ, 343.

tripteron, Kunze, 388.

tsm-sifttense, I Look., 388.

tylodes, Kunze, 365.

uliyinosum, Kunze, 367.

unitum, Mett., 303.

variolosum, Wall., 343.

variitm, Sw., 388.

Walliehit, Hook., 374.

xanthoinelas, Christ, 343.

ciphophyllum, Haker, 388.

yeeyamensis, Mak., 368.

yunnanense, Christ, 343, 363, 367,

374.

Aspidocarya uvifera, Hook, f. et Thorns.,

420.

Aspidoptervs nutans, Hook./., 420.

Roxburgiana, A. Juss., 420.

Aspleniuni achilleifolium, C, Chr., 344,

34(5.

acrostichoides, Sw., 348.

Adiantuni nigrum, Linn., 344.

var. vegetius, Christ, 344.

adiantoides, C. Chr., 344.

\splenium adnatum, CopeL, 344.

anogrammoides, Christ, 344.

antrophyoides, Christ, 344.

Ileddomei, Mett,, 3-44.

Belangeri, Kunze, 344, 347.

Billettii, Christ, 344.

bireme, C. H. Wright, 344, 358.

Bodinieri, Christ, 344.

cardiophyllum, Baker, 344.

castaneo-viride, Baker, 344.

Cavalerianum, Christ, 344.

centroclrinense, Christ, 344.

cheilosorum, Kunze, 344, 345.

ehinense, Baker, 357.

chlorophyllmn, Baker, 344, 358

ccenobiale, Hance, 344, 356.

comptum, Hance, 344.

crinicaule, Hance, 344, 345.

cuneatiforniis, Christ, 344.

cuneatiun, Lam., 342.

cuneifolium, Viv., 344 (2 refs.).

davallioides. Hook., 344.

dilatation, Hook., 357.

dimidiatum, Sw., 344, 345.

Diklerleinii, Luern., 357.

ensiforme, WalL, 345,

escidentum, Presl, 357.

exigiiuin, BediL, 345.

falcatum, Lam., 344.

Finlaysonianum, WalL, 345.

tbntanum, Bernh., 345.

Formosa, Christ, 346.

formosaaum, Baker, 345.

fugax, Christ, 345.

fultffinosum, Hook., 215.

furcatum, Thunh., 345.

fuscipes, Haker, 344.

germanicuni, Weis, 345.

grandifrons, Christ, 345.

Grevillei, Wall., 345.

Hancei, Baker, 345,

Ilancockii, Maxim., 345.

Henryi, Baker, 340.

hcterocarpon, Wall., 344.

heterocarpum, Wall., 345.

holophyllum, Baker, 345.

holosorum, Christ, 345.

incisum, Thiuib., 345.

interjecturn, Christ\ 345.

var. elatum, Christ, 345.

japonicum, Thunb., 357.
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Asplenium javaiiiciim, Blume, 357.

laciniatum, D. Don, 345.

var. ptanicaule, C. Chr., 346.

lancetan, Tliunb., 357.

laserpitiitolium, Lam., 345.

var. morrisonense, Hayata, 345.

lasiopteris, Mett., 358.

lastreoides, Baker, 349.

latecuneatuni, Christ, 345.

Udifolium, D. Don, 357.

var. frondosum, C. B. Clarke,

35 ( .

leptopliyllum, Baker, 345,

var. minus, Christ, 345.

lobulosum, Presl, 345.

lobulosum. Wall,, 358.

lofauense, Christ , 345.

longifolium, D. Don, 345.

loriceum, Christ, 346.

loxogranimoides, Christ, 346.

macropliyllum, $?#., 346.

magellanicum, Kaulf., 338.

maximum, D. Don, 358.

nieyapJiyllum, Baker, 358.

Mettenianuni, Miq., 358.

microtum, Maxon^ 346.

monyolicum, Francli., 346, 349.

moupinense, Franch., 346.

Neesii, Christ, ^46.

nephrodioides, Baker, 346, 349.

Nidus, Linn., mentioned, 205.

niponicum, Mett., 350.

normale, D. Don, 346,

obscurum, Blume, 346.

Oldhami, llance, 346.

parallelosoruni, Baker, 346.

pekinense, llance, 346.

var. al pin inn, Christ, 346.

var. foemculace urn, Christ,

346.

var. nanum, Christ, 346.

perakense, Matthew $* Chr us t,

Petersen it, Kunze, 358.

pinfaense, Christ, 346.

planicaule, Wall., 346.

polytriclium, Christ, 346.

pneniorsum, $M?., 345, 346.

pree?norsum, Sw., 214.

prolanyatum, Hook., 344, 340.

protensum, Sehrad., 215.

Pullinyeri, Baker, 358.

2 1

4

Asplenium rahaaeense, Yahe, 346.

resectum, Sin., 346, 347.

rutcefolium, Kunze, 344, 346.

Kuta-muraria, Linn., 347.

var. Mattliioli, Heuff, 347.

var. subtenuifolia, Christ, 347.

saigonense, Matthew fy Christ *, 215.

Sampsoni, Hance, 344, 347.

Sarellii, Hook., 347.

var. latius, Christ, 347.

var. pekinense, C. Chr., 346.

Schkuhrii, Hook., 357.

septentrionale, Hoffm., 347.

serrceforme, Mett., 34(5.

sitraticum, Presl, 358.

Siinonsianum, Hook., 347.

Simonsii, Hook., 347.

sinense, Baker, 347.

Speluncie, Christ, 347.

squamiyerum, Mett., 358.

stenolobum, C. Chr., 186; mentioned,

204

.

tenerum, Forst., 347.

tenuifolium, 1). Don, 347.

Textori, Miq., 347.

theUjpteroides, Miclix., 348.

Tricliomaues, Linn., 347.

var. centrochinense, Christ, 347.

- var. micropliyllum, Christ, 347.

unilaterale, Lim., 346, 347.

varians, Wall., 347.

H^r^Y, Hook., 350.

Wichurce, Mett., 358.

Wightianum, Wall., 347.

var. micropliyllum, Bedel., 347.

VVilfordii, Jfett., 347.

woodsiuides, Christ, 347.

Wrightii, £W., 347.

wrightioides, Christ, 347.

yunnauense, Franch., 348.

zeylanicum, Hook., 358.

Astelia montana, Seem., mentioned, 205.

puinila, It. Br., 329.

Aster. See also Heteroclneta.

Cavaleriei, Vaniot et Leveille, 420.

Chaneti, Leveille et Vaniot, 420.

coriaceifolius, Leveille, 420.

depauperata, Vaniot et Leveille, 420.

Fauriei, Vaniot et lAveille, 420.

Feddei, Leveille et Vaniot, 420.

fusanensis, Vaniot et Leveille, 420.

A
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Aster Giraldii, Diets, 420.

Hayatae, Vaniot et Leveille, 420.

Heterocheeta, C. B. Clarice, 455.

liorridifblhis, Vaniot et Leveille, 420.

Komarovi, Vaniot et Leveille, 420.

koraiensis, JS'akai, 420.

lofouenaie, Leveille et Vaniot, 420.

Maaekii, ifcpt/, 420.

macrodon, Vaniot et Leveille, 421.

macrolophus. Vaniot et Leveille, 421.

micrantlms, JWo< rf Leveille, 421.

Nakaii, JWoZ rf Leveille, 421.

papposis.siimi8, Leveille, 421.

quelpaertensis, Fe/mcrf rf Leveille,

421.

rupicola, ftrm'o* ?/ Leveille, 421..

sikkimensis, 7ZwA\ /'., 421.

sp., 4.

Asterionelk, 7ZWw.
f 85; mentioned, 10.

Astilbe Davidii, Henry, 421.

grandie, -E. 77. W7&., 421.

leucantlia, Knoll, 421.

macroflora, Llayata, 421.

myriantha, D/<?&, 421.

rivularis, Ham., 421.

virescens, Hutchinson, 421.

Astragalus alaschanus, Jjimye, 421.

Biondianus, D74r.
f
421.

confertus, Benth., 421.

discolor, lhtnyv, 421.

Knglerianus, Ulbr., 421.

florid us, Benth., 421.

Giraldianus, Ulbr.,±'2\>

Harinsii, £7ft/\, 421.

Hippocrepidis, Benth., 421.

kifonsanicus, Ulbr., 421.

leansanicus, C7/>r,, 421.

longispieatuy, E776r,, 421.

menibranaceus, Bunge, 421,

Stevenianus, DC, 421.

uliginosus, Linn., 421

.

Atalantia Griffithii, Guillaumin, 473.

Athvriuin acrosticoides. D&fr, 348, 350.

alatum, Christ, 348.

anisopterum, Christ, 348.

Atkinsoni, 2to&£, 348.

Biondii, CAmJ, 348.

bisernitiilatum, Christ, 348.

Cavalerianum, Christ, 348.

Clarkei, Christ, 349.

coreaiiuni, Christ, 348.

Athyrium crenatum, JZupr., 348.

cystopteroides, £#£., 348.

decurrenti-alata, CopeL, 361.

Delavayi, CAm*, 34S.

demissum, CAm/, 348.

dolosum, C&ruf, 348.

drepanopterum, ^4. 7//-., 348, 350.

var. brevicaudatum, Christ, 348.

var. deeompositum, Christ, 348.

var. funebre, CArto, 348.

fallaciosum, Milde, 348.

Fargesii, CAwf, 348.

Fauriei, 7kffl&., 348,

Filix fern ina, JfofA, 348, 349.

— var, deltoidea, Christ, 349.

— var. Duclouxii, Christ, 349.

— var. Esquinolii, Christ, 349.

— var. filipes, Christ, 349.

— var. fisridensy Christ, 349.

— var. multidentatuni, Milde

349.

var. paleosum, Milde, 349.

fimbriatum, 7
1

. Moore, 349.

fissuni, Christ, 349.

flaccid uni, Christ, 349.

Giraldii, CAW.< 349.

Goringianum, 7\ Moore, 349.

Henry i, DiV?/*, 349.

imbricatum, Christ, 349.

lastreoides, Dirf*, 349.

longipes, Christ, 349.

MacDonellii, Jrfrf., 349.

macrocarpum, liedd., 349.

maerocarpum, Bluine, 349.

Mntthe^ii, CopeL, 349.

mongolicum,. Dfe&, 340, 349.

mu ti cum, Christ, 349.

nephrodioides, Christ, 346, 349.

nigripes, T. Moore, 349.

var. Clarkei, C CAr,, 349.

var. elongatuni, Christ, 350.

niponiciim, llance, 350.

var. elatius, Christ, 359.

nudicaule, CopeL, 350.

opacum, CopeL, 3(>5.

oshimense, Christ, 350.

oxyphyllum, T. Moore, 350.

pachysorum, Christ, 350.

petiolosum, Christ, 350.

pseudosetigehuu, Christ, 350.

pterorachis, Christ, 350.
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Athyrium pycnosorum, Christ, 350.

rigeseens, Mak., 350.

roseum, Christ, 350.

Silvestrii, Christ, 350.

spinulosum, Milde, 350.

subsimile, Christ, 350.

tenuifrons, Wall., 350.

thehjpteroides, Desv., 360.

uinbrosum, Presl, 350.

Veitchii, Christ, 350.

violascens, Diels, 350.

viridifrons, Mak., 350.

viviparum, Christ, 350.

Wardii, J/a*., 350.

var. elongatum, Christy 350.

Wilsoni, Christ, 350.

yunnonense, Christ, 350.

zet/lanicuni, Copel., 358.

Atylosia barbata, Baker, 421.

erinita, Dunn, 421.

grandiflora, Benth., 421.

mollis, Benth., 421.

Aucuba himalaica, Hook./., 421.

Aulosira thermalis, (?. >$'. JJ^, 202.

AuriculariaceaB from Nadarivatu, 197.

Avena callosa, Turcz., 421.

Azolla pinnata, i2. I?r., 351.

var. africana, Baker, 351.

Azorella csespitosa, Cai\, 319.

Chamitis, Pers., 319.

daueoides, Urv., 320.

tilamentosa, lam., 319.

lycopodioides, Gaud., 319.

Ranunculus, C/>«., 320.

Baccharis magellanica, Pe/^.
;
322.

tridentata, Urv., 322.

Bacillariaceae from Nadarivatu, 201.

Bacillariese of Yan lean Reservoir, 13.

Balaka Seemanuii, Becc, mentioned, 206.

Balania ceracea, Van Tieyh., 421.

Balanopliora, Forst., see also Balania, Bi-

volva, and Polyptethia.

Cavaleriei, LSveille, 421.

Esquirolii, LSveille, 42.1.

parvior, Hayata, 422.

apicata, Hayata, 422.

Balantium stramineum, Z)i'e&
f
185 ; men-

tioned, 208, 209.

Balexerda mucosa, Commers. ex Hook, f.,

328.

Bambusa Fauriei, Hack., 422.

pallida, Munro, 422.

Kidleyi, Gamble, 422.

Banksia marginata, 11. Br., 4.

Barringtonia racemosa, lioxb., 422.

Bartliea Esquirolii, Leveille, 422.

formosana, Hayata, 422.

Bartramia intliea, Linn., 266.

Bartramiaee© from Nadarivatu, 190.

Bauhinia aurea, Leveille, 422.

Blakeana, Dunn, 422.

Bonatiana, Pamp., 422.

diptera, Co//, et Heiml., 422.

japonica, Maxim., 422.

Begonia bulbosa, Leveille, 422.

cathayana, Hemsl., 422.

Cavaleriei, Leveille, 422.

edulis, Leveille, 422.

erubescens, Leveille, 422.

Labordei, Leveille, 422.

Martini, L&veille, 422.

parvula, LeveilM et Vaniot, 422.

pedatifida, Leveille, 422.

yunnanensis, Leveille, 422.

Beilscliiuiedia Fordii, Dunn, 422.

Belamcanda Pampaninii, Liveille, 422.

Berberis, Linn., see also Mahonia.

aggregate, C. A'. Schneider, 422.

amoena, Dunn* (non Leveille et Va-
niot), 422.

amurensis, liupr., 422.

approximate, Sprague, 422.

arguta, C. A" Schneider, 422.

Bretselmeideri, Itehder, 422.

brevi paniculate, G A'. Schneider, 422.

brevipes, C. A". Schneider, 422.

Caroli, C. A^ Schneider, 423.

Uielsiana, Fedde, 423.

dolichobotrys, Fedde, 423.

dubia, C. A". Schneider, 423.

elegans, Leveille et Vaniot, 423.

elegans, O. K. Schneider, 422.

Feddeana, C. A'. Schneider, 423.

Fineti, C. A". Schneider, 423.

Gagnepaini, C. A'. Schneider, 423.

ganpinensis, Leveille, 423.

Gilgiana, Fedde, 423.

Grirtithiana, C. A^. Schneider, 423.

Henryana, C. A. Schneider, 423.

parviflora, Sprayue, 423.

Poireti, C AT. Schneider, 423.
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Berberia pubescens, Pump., 423.

salicaria, Fedde, 423.

Soulieana, C K. Schneider, 423.

apbalera, Fedde, 423.

Tiscfaleri, C K. Schneider, 423.

triacanthophora, Fedde, 423.

umbellata, Wall., 423.

Veitchiorum, Ilemsl. et E. II. Tills.,

423.

verruculosa, Ilemsl. et E. II. IVils.,

423.

Wilsoni, Ilemsl., 423.

Berchemia flavesfcens, Brongn,, 423,

floribunda, Wall, 423,

Giraldiana, C A'. Schneider, 42.*!.

Bergia glandulosa, Turcz., 423.

Betula Baeumkeri, WinkL, 423.

luminifera, WinkL, 423.

Rosa3, JF^A/., 423.

wutaica, Magr, 423.

J Jidens robertianiiolia, Leveille et Vaniot,

423.

Bileveillea granulntiiolia, Uvei/le, 423.

Biondia ehinensis, Schhcter, 423.

Biopbytum Thorelianum, Guillaumin, 423.

Bivolva Fargesi, Fir//* TiegL, 423.

Bixa Orellana, Linn., 424.

Blainvillea latifolia, DC., 424.

rbomboidea, Caw., 424.

Blastus Cavaleriei, ZiveillS, 424.

Blechnum eburneum, Christ, 351.

Faberi, C (7//-., 351, 371.

Ilancocki, Ilance, 351.

jajxniicuni, Linn. f., 393.

orientals, Linn,, 351.

Penna-marina, Kiihn, 33S.

radii-am, Linn., 393.

Spicant, Linn., 351.

var. nipouicum, Kttnzc, 351.

tabulare, Ktthn, 338.

Blecbum Brownei, «/tm.
?
424.

Blinkworthia convolvuloides, Pram, 424.

Blue-green Alga.1

,
mentioned, 11.

Blumea aromatica, i>C, 424.

Cavaleriei, Uveille et Vaniot, 424.

conipactiflora, Livedle et Vaniot, 424.

conyzoides, Leveil/e et Vaniot, 424.

densiflora, DC, 156; mentioned, 139.

Esquirolii, LiveUU et Vaniot, 424.

Jacquemontii, Ilook.f., 424.

Lecomtei, Vaniot et Leveille, 424.

Blumea malabarica, Hook, f., 424.

membranacea, DC, 424.

oxyodonta, 7JC, 424.

procera, DC, 424.

spectabilis, DC, 424.

subcapitata, DC., 424.

velutina, Leveille et Vaniot, 424.

virens, DC, 424.

Blyxa Delavayi, Gagn.
f
424.

oryzetorum, Hook./., 424.

Boea Cavaleriei, Leveil/e et Vaniot,

424.

Esquirolii, Leveil/e et Vaniot, 424.

lauata, Ilemsl., 424.

Boebmeria Mauyereti, Leveille et Vaniot,

424.

platyphylla, D. Don, 173; mentioned,

208.

BotoxJilamentosus, Spreng., 319.

Olebaria, Commers., 319.

Bombax insigne, Wall., 424.

Bonin Islands, Juniperus taxifolia collected

in the, 89.

Boottia acuminata, Gagn.
}
424.

Bodinieri, Leveille et Vaniot, 424.

Esquirolii, Leveille et Vaniot, 424.

polygouifolia, Gagn., 424.

sinensis, Leveille et Vaniot, 424.

yunnanensis, Gagn., 424.

Iiosmina in Yan Yean Reservoir, 11, 12.

Bothriospermum Imaii, Xakai, 425.

Botrychium daucifolium, JJa//., 188; men-

tioned, 135.

daucifolium, var. japonicum, Presl

,

351.

japonicum, Underw., 351.

lanuginosum, Wall., 351.

Lunaria, Linn., 351.

Matricaria?, Spreng., 351.

obliquum, MiihL, 351.

ruttefolium, It. Br., 351

.

ternatum, Diets, 351.

virginianum, &#., 351.

Botryococcus Braunii, Kiitz., 13, 1G, 20,

40.

Boweringia insignis, Hook., 351.

Brachypodium japonicum, 3/Yy., 425.

Brainea insignis, *7. 5m., 351.

Brasenia peltata, Pursb, 425.

Schreberi, J, 11 MuelL, 426.

J trassaiopsis Haimla, Seem., 425.
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Brassaiopsis hispida, Seem., 425.

speciosa, Deem, et Planch, 425.

Brassica antiquorum, Leveille, 425.

Argyi, Le veilIS, 425.

macloviana, Urv., 315.

magellanica, Poh\, 315.

Bredia Cavaleriei, LSveille et Vaniot, 425.

hirsuta, Blume, 425.

quadrangularis, Cor/n., 425.

Breynia accrescens, Hayata, 425.

stipitata, JlfwR. ^r#., 425.

Bridelia Balansae, Tutcher, 425.

Kaw.akamii, Hayata, 425,

pachinensis, Hayata, 425.

stipularis, Bhme}
425.

Bromus eiliatus, Xznn., 425.

Bryacece from Nadarivatu, 190.

Bryonopsis laciniosa, Naud., 425.

Buchanania arborescens, Blume, 425.

florida, Schau., 425.

latifolia, JZarft., 425.

Bucklaudia populnea, ii. 5r., 425.

Buddleia nivea, Duthie, 425.

Bulbine bulbosa, Haw., 4.

Bulbochaste, ^., 24, 30.

crassiuscula, Nordst, 25.

subintermedia, Elfv., 25.

— sp., 35.

Biilliarda magellanica, DC, 319.

moschafa, Urv., 319.

leurum Dielsianum,

Leveillei, lioissieu, 425.

multinerve, DC, 425.

Vi

Burchardia umbellata, jK. 5r., 4.

Burmannia pusilla, Tlnuaites, 425.

Butea frondosa, ifcu'6., 425.

Buxbaumiaceae from Nadarivatu, 190.

Buxus cephalantha, Leveille et Vaniot, 425

Henryi, Mayr, 425.

Cacalia candicans, Vahl, 321.

firm a, Kom., 425.

Calamintha albiflora, Vaniot, 425.

Argyi, Leveille, 426.

Cavaleriei, Leveille, 426.

clipeata, Fiimot, 426.

Esquirolii, LSveille, 426.

polycephala, Vaniot, 426.

radicans, Vaniot, 426.

Taquetii, £4v«^y
426.

Calamintha tsacapanensis, LSveille, 426.

Calamites approximatus, Sternb., 281.

inequalis, Lindl., 279.

Mougeotii, Lindl., 278.

Schiitzei, Star, 279, 281, 286, 287 ;.

corresp. of features with Equisetace»

(Horwood), 277-289.

senarius, Weiss, 281.

Suckovii, Bronyn., 286.

undulata, Sternb., 281.

Calanritina, Weiss, 281.

approximate, Weiss, 278 ftnote.

Schiitzei, Star, 284.

Calamus Faberi, Becc., 426.

Iloplites, Dunn, 426.

latifolius, Boxb., 426.

sp., mentioned, 205.

Calanthe curculigoides, Lindl., 426.

MatsumuraB, Schlechter, 426.

Calathodes palmata. Ifooi. /, e^ Thorns.,

426.

Calceolaria Darwinii, Benth., 326.

falklandica, Erand., 326.

Fothergillii, -4ft., 326.

Neeana, Spreng., 326.

polyrhiza, Cav., 326.

Caldasia andicola, Lagasc, 320.

Calianthemum rutzefohum, CT

. ^4. Me;/.,

426.

Callicarpa arborea, Boxb., 426.

longipes, Dunn, 426.

Callicostella oblongifolia, Ja?^., 192 ; men-

tioned, 207.

Callipteris silvatica, Bory, 358.

Callitriche antarctica, Engelm., 319.

japonica, Enyelm,, 426.

stagnalis, Scop., 426.

verna, j3. terrestris, Hook, f., 319.

Callixene marginata, Lam., 329.

Calopogon Lessonii, Brongn., 32$.

Caltha appendiculata, Bers., 315.

sagittata, Cav., 314.

scaposa, Hook.f. et Thorns., 426.

Calymperacese from Nadarivatu, 189.

Calypso borealis, Salisb., 426.

Calystegia pellita, G. Don, 426.

Camellia, Linn., see also Thea.

Crapnelliana, Tutcher, 426.

lutchuensis, Ito et Matsum., 426.

Campanula aristata, Wall., 426,

Campanumcca Labordei, Leveille, 426..
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Oamptandra fongynensis, Gayn., 426.

yuunanensis, Gayn., 426.

Camptosorus sibiricus, liupr., 351.

Camptotheca yunnanensis, Dode, 420.

Capparis multiflora, Hook, f. et Thorns.

,

42(5.

Roxburgii, DC, 426.

sabifiefolia, Hook. f. et Thorns., 426.

tenera, Dalz., 426.

viminea, Hook./, et Thorns., 426.

'Capsella Thomsoni, Hook.f., 426.

Capsicum anomalum, Matsum. et Hayata,

427.

eerasiforme, Matsum. et Hayata, 427,

minimum, Roxb., 427.

Caragana arborescene, Lam., 427.

bicolor, Kom., 427.

Uoisi, C. A". Schneider, 427.

brevicalyx, Pamp., 427.

brevifolia, Kom., 427.

densa, Kom,, 427.

erinacea, Kom*, 427.

Franchetiana, Kom., 427.

fmtescens, Medic., 427.

grandiflora, DC., 427.

jubata, jRwr., 427.

Korshinskii, Kom., 427.

Leveillei, Kom., 427.

Maximovicziana, Kom., 427.

opulens, Kom., 427.

pekinenais, Kom., 427.

Potamni, Kom., 427.

pruinosa, Kom., 427.

pygmaea, -DC*., 427.

Roborvskyi, Kom., 427.

sericea, Pamp., 427.

stipitata, Kom., 427.

tangutica, Kom., 427.

tibetica, Kom., 427.

tragacanthoides, Pw>., 427.

Zahlbruckneri, C. JBT, Schneider, 427.

Uardamhie antiscorbutica, Banks & SoL,

315.

denudata, 0. J?. Schulz, 427.

ylacialis, DC, 315.

hirsuta, Linn., 3L5.

Prattii, .Hemd. ^ 7?. IT. JT*.
f
427.

propinqua, Carmichael, 315.

remformis, Hayata, 427.

Taquetii, LSveille et Vaniot, 427.

Cardiandra formosana, Hayata, 427.

Carduus sinensis, & Moore, 427.

Carex acaulis, ?7ri>., 331.

alba, £co/j., 427.

alpina, #?#., 427.

appendiculata, Kiikenth., 427.

Argyi, LeveilU et Vaniot, 428.

Augustinowiczii, Meinsh., 428.

Blinii, LeveilU et Vaniot, 428.

bonarieusis, Desf, 831,

botrychostigma, Ma.rim., 428.

canescens, Tar. alpicola, Wahlenb. ex

Heichenb., 381.

canescens, var. 0, Wahlenb., 331.

caryophyllea, Latour., 428.

Cavaleriei, Leveille et Vaniot, 428.

Cavaleriensis, Leveille et Vaniot, 428.

cernua, Boott, 430.

chinemis, lletz., 428.

Chorda, Leveille et Vaniot, 428.

chrysolepis, Franvh., 428.

cincta, Franch., 428.

crassibasis, Leveille et Vaniot, 428.

curta, Good., 332.

curvicollis, Franch. et Sav.
f
428.

cuspidosa, Dunn, 428.

Debeauxii, L&ueillS et Vaniot, 428.

decidua, Boott ex Hook.f., 332.

diamantiua, Leveille et Vaniot, 428.

Dietrichee, Boeck., 180.

drymophila, Turez., 428.

Dunniana, Leveille, 428.

egena, iAveilU et Vaniot, 428.

erythrobasis, Leveille et Vaniot, 428,

Esquirolii, Leveille et Vaniot, 428,

explens, Kiikenth., 428.

filiform is, Linn., 332.

fokienensis, Dunn, 428.

formosensis, Leveille et Vaniot, 428.

fuseula, Urv., 332.

fusiformis, JVee*, 428.

Gendrei, Leveille et Vaniot, 428.

Gibbsiae, Rendle *, 180 ; mentioned,

207.

gifuensis, Franch., 428.

Giraldiana, Kiikenth., 428.

glandulifolia, Kiikenth*, 429.

globularis, Linn.. 429.

graciliflora, Dunn, 429.

Graeffeana, Boeck., 180 ; mentioned,

207.

grandiligulata, Kiikenth., 429.
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Carex grauifera, Dunn, 429.

hiemostachy.*, Leveille et Vaniot, 429.

hallaisanensis, Leveille et Vaniot, 429.

hangtongensis, Leveille et Vaniot, 429.

hebecarpa, C. A. Mey., 429.

heterostachya, Bunge, mentioned, 429.

Ileudesii, Leveille ex Kiikenth., 429.

hongnoensh, Leveille et Vaniot, 429.

Idzuroei, Franch., 429.

indecora, var. humilis, Boott, 332.

indistinctum, Leveille et Vaniot, 429.

koreana, Kom., 429.

lanceolate, Boott, 429.

lancifolia, C. B, Clarke, mentioned.

429.

lasiocarpa, Ehrenb., 429.

lasiolepis, Franch,, 429.

laticeps, C. B. Clarke, 428.

latitans, Leveille et Vaniot, 429.

Legendrei, 428, sphalm. = ^endrei.

leporina, Linn., 332.

ligata, Boott, 428.

limosa, Linn., 429.

loliacea, Linn,, 429.

longerostrata, C. A. Mey., 429.

longipes, D. Don, mentioned, 181.

Lyi, Leveille et Vaniot, 429.

.Maackii, Maxim., 429.

macloviana, Urv , 332.

macrandrolepi?, Leveille, 429.

macrogyna, Turcz., 429,

mandslmrica, Meinsh., 429.

Martini, £<$i?<?## et Vaniot, 429.

meiooarpa, Leveille et Vaniot, 429,

metallica, Leveille, 430.

Meyeriana, Kunth, 430.

micrantha, Kiikenth., 430.

mitrata, Franch., 430.

neokukenthaliana, Leveille et Vaniot,

430.

Olivieri, Uveille, 430.

Onoei, Franch. et Sav., 430.

orbicularis, 2?go^, 430.

pallida, C. ^. Jf<ey., 430.

papulosa, Boott, 430,

paucimascula, Leveille et Vaniot, 430.

Paxii, Kiikenth., 430.

Peiktusani, JTom., 430.

Pierotii, il/*Vy., 431.

pilosa, Scop., 430.

planiculmis, Kom., 430.

LINN, JOUKN. BOTANY, VOL. XXXIX

Carex platyrhyncha, Franch. et Sav., 430.

pseudochinensis, Leveille et Vaniot,

430.

pseudo-Spachiana, Leveille et Vaniot,

430.

psychrophila, .Vees, 430.

radiciflora, Dunn, 430.

rara, Boott, 430.

lleichenbacliiana, Leveille et Vaniot,

430.

rivulorum, i>w»w
;
430.

rubrobrunnea, C. J5. Clarke, 430.

scabrirostris, Kiikenth., 430.

scliistorhyncha, Leveille et Vaniot, 430.

Schkuriana, Leveille et Vaniot, 430.

Schmidtii, Meinsh., 430.

Sedakovii, Gy
. A il%., 430.

setigera, XL Dora, 430.

setosa, Boott, 431.

Silvestrii, Pamp., 431.

similis, E/ry., 332,

sparsifiora, titeud., 431.

spieata, Banks & Soland., 332.

supina, Wahlenb., 431,

Tarjuetii, Leveille et Vaniot, 431.

tatsiensis, Kiikenth., 431.

teiogyna, Boott, 431.

tenuiformis, Leveille et Vaniot, 431.

tricarinata, Leveille et Vaniot, 431.

tritida, Cai\, 332.

tuminensis, Kom., 431.

uda, Maxim., 431.

unibrosa, 7ios£, 431.

Warburgiana, Kiikenth., 431.

Xiphium, Kom., 431.

Yabei, Leveille et Vaniot, 431.

Carissa spinarum, Linn,, 431.

Carolinella obovata, Ilemsi, 431.

Carpesium acutuni, Ilayata, 431.

divaricatum, <S&6. <?£ Zmcc, 431.

erythrolepis, Leveille et Vaniot , 431.

gigas, Leveille, 431.

hieracioides, Leveille, 43L
hontonense, Winkl., 431. ,

Potanini, Winkl., 431.

Taquetii, Leveille et Vaniot, 431.

verbascifolium, Leveille et Vaniot,

431.

Carpinus Londoniana, Winkl., 431.

Paxii, JFm/W., 431.

pinfaensis, LtveUle et Vaniot, 431.

20
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Carpimis stipulata, WinkL, 431

.

Tschonoskii, Maxim., 431.

Caruni antkriscoides, Boissieu, 431.

Caryopteris paniculata, C. B. Clarke, 43J

.

Casearia llichii, A. Gray, 148; men-

tioned, 210.

Cassia nodosa, Buch.-Hum., 431.

siamea, Lam., 431.

Castanea Bodinieri, LeveiUe et Vaniot,

432.

Davidii, Bode, 432.

Duclouxii, Dade, 432.

Fargesii, Bode, 432.

hupehensis, Bode, 432.

Seguinii, Bode, 432.

Vilmoriniana, Bode, 432.

Castanopsis Eyrei, Tuteher, 432.

indica, .4. DC, 432.

taiwaniana, llayata, 432.

(Jasuarina equisetifolia, Linn,, 173.

nodiHora, For&t., 173 ; mentioned,

204.

quadrivalvis, LabilL, 4-6.

Casuarinacefe from Nadarivatu, 173.

Catalpa Duclouxii, Bode, 432.

Ilenryi, Bode, 432.

sutchuensis, XW^
7
432.

Cathanthes, Rich., 330.

Caucalis scabra, Makino, 432.

Celastrus cleiViacanthus, LeveiUe et Vaniot,

432.

Celtis Biondii, Pamp., 432.

koraiensis, Nakai, 432,

Centaurea Cyanus, Linn., 432.

mission is, Uvei/le, 432.

Centotheea lappacea, Besv., 182 ; men-

tioned, 204.

Centrantliera grandiflora, Benth., 432.

Centropyxis aculeata, titein, mentioned,

202.

Cephale uros, Kunze, 82.

Cephalotaxus GriiKthii, Hook, f., 4

Cerastium arvense, var. striatum. Hook./.,

317.

g-lom eraturn, TlntilL, 432.

morrisonense, Hayata, 432.

trigynum, 17//., 432.

vulgatum, Linn.. 310, 432.

Wilsoni, Takeda, 432.

Cerntium Hirundiuella, O. F. Mid/., 30,84,

Ceratopteris thalictroides, Bronyn., 351.

Ceratosepalum digitatum, Oliver, 247.

Ceratostigma minus, Stapf, 432.

Cerbera Qdollam, Gaert., 157.

Cercidiphyllum japonicum, -SVV/>, £/ Zucc.h

432.

Cercis glabra, Pamp., 432.

Oestrum nocturnum, Linn., 158; men-

tioned, 130.

Ceterach pedunadatiun, Hook, k Grew,.

381.

Chaerophyllum Huai. Boissieu, 432.

villosum, TfV///., 432.

Cluetanthera recurmta, Spivng., 323.

Chretopliora elegant, Ay., 37.

Chailletia pdonioides, Hook, f., 432.

Chama&rodos sabulosa, Buuye, 432.

Cliainaesiplioii confervicola, -4. Br., 37.

Chamitis inteyrifolia, Gaertn., 31!).

tricusjndata, Gaertn., 319.

trifurcata, Banks & Soland., 31!).

Characeaj from Nadarivatu, 200.

Characium longipes, Rabenh., 36.

tenue, Ilerm., 37.

Ckeilanthes albofusca, Baker, 352.

argentea, Kunze, 352.

var. obscura, Christ. 352.

Bockii, Biels, 352.

bullosa, Kunze, 352.

caisia, Christ, 352.

Dalhousiae, Hook., 352.

Delavayi, Baker, 352.

dubia, i/ty^', 352.

farinosa, Kuu/f., 352.

var. bullosa, Christ, 352.

I

var. Balhousice, C. Chr., 352.

var. obscura, Christ, 352.

Fordii, Baker, 352.

formosana, Hayuta, 352.

fragilis, Llook., 352.

grevillioides, Christ, 352.

Hancockii, Baker, 352.

Henry i, Christ, 352.

hirta, &?r., mentioned, 20S.

Kuhiiii, jl/ifcfe, 352.

Leveillei, Christ, 352.

mysurensis, #>///., 352.

var. ehusana, Christ, 352.

var. Giraldii, <7/r/s/, 352.

patula, Baker, 352.

setiyera, Blume, 307.

subrula. Baker, 352,
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Cheilanthes taliensis, Christ. 352.

teuui folia, &w*
9
352.

trichophylla, Baker, 353.

undulata, Hope § C. H. Wright, 353.

Wilsoni, Christ, 353.

Cheiropleuria bicuspis, Presl, 353.

— var. integrifolia, Bat., 353.

Cheiropteris Ebertii, Christ, 353.

Henry i, Christ, 373.

Chelonopsis Giraldii, Diets, 432.

Chenopodiummaerospermum, Ilook.f., 327,

murale, Linn., 432.

Chickrassia tabularis, -4. J*m., 432,

Chiliotrichum amelloideum, Cass., 322

;

mentioned, 313, 321.

var. lanceolatum, DC, 322.

amelloides, DC., 322.

diffusion, P. Dusen, 322.

Ohiloscyphus parvulus, Schiffn., 195.

argutus, Nees, 195.

Chimaphila astyla, Maxim., 432.

Chinese Ferns, Enumeration, by C, G.

Matthew, 339-393.

Chionanthus coreanus, LeveiUe et Vaniot
}

433.

Chirita Chaneti, LeveiUe, 433.

dimidiata, It. Br., 433.

hamosa, li. Br., 433.

pumila, D. Don, 433.

sericea, LeveiUe et Vaniot, 433.

speciosa, Knrz, 433.

sphagnicola, LeveiUe et Vaniot, 433.

urticdefolia, Buch.-IIam., 433.

Chisocheton hongkongensis, Tutcher, 433.

Chloreea Commersonii, Brongn., 329.

falklnndica, KriinzL, 328.

Gaudichaudii, Brongn., 328.

odoratissima, Maeloskie, 329.

Chlorophyceje of Yan Yean Reservoir, 12,

13, 19.

from Nadarivatu, 200.

Christ, 1L, Malesian and Philippine Ferns,

213-215.

Chroococcus limneticus, Lemm., var. sub-

salsus, JTtfrf, 12, 17, 21, 40.

minimus, Lemm., 31.

Chrysanthemum hypargyreum,Dtefe, 433.

lineare, Matsnm., 433.

naktongense, Nakai, 433.

I7o;

Si

tioned, 175.

Chrysoglossum Gibbsije, Rolfe *,

mentioned, 204.

vesicatum, lleichb.f., mentioned, 175.

Chrysosplenium Biondianum, Engl., 433.

chamredryoides, Engl., 433.

Giraldianum, Engl., 433.

pseudo-Faurei, L&veille et Vaniot, 433.

Chytridium, A. Br., 23.

Cibotium Barometz, J. Sm., 353.

glaueam, J. Sin., 353.

China arundinaeea, Linn., 433.

pendula, Trin M 433.

Circrea coreana, LeveiUe, 433.

Delavayi, LeveiUe, 433.

Circrcaster agrestis, Maxim., 433.

Cissampelos Pareira, Linn., 433.

Cladrastis amurensis, Benth., 433.

Fortunei, LeveiUe, 433.

Tashiroi, Yatabe, 433.

Claoxylon echinospermum, 3//V//. -4r//.,

169 ; mentioned, 210.

Clarionea recurvata, D. Don, 323.

Clausena excavata, Burm.f., 433.

Willdenowii, JF*>JW <tf ^4ra., 433.

Clavariacese from Nadarivatu, 197.

Cleidion javanicum, Blume, 433.

Clematis acuminata, DC, 433.

acutangula, Hook.f. et Thorns., 433.

Biondiana, PavoL, 433.

connata, DC, 434.

dioscoreifolia, LeveiUe et Vaniot, 434.

Duclouxii, LeveiUe, 434.

Esquirolii, LeveiUe et Vaniot, 434.

Faberi, Aim/, rf .#. If. JFife., 434.

filamentosa, Dunn, 434.

Finetiana, LeveilU et Vaniot, 434.

florida, 7%w*i6.,484.

Gagnepainiana, LeveiUe et Vaniot, 434.

hastata, Finet et Gagn., 434.

hupehensis, Hemsl. et E. H. JVi/s.,

444.

Lechenaultiana, DC, 434.

ongisepala, Hayata
9
434.

Mairei, LeveiUe, 434.

Martini. LeveiUe, 434.

Morii, Hayata, 434.

ochotensis, Voir., 434.

oligocarpa, LeveiUe, 434.

otophora, Franch., 434.

patens, Morr. et Decne., 434.

Favoliniana, i temp., 434.

2o2
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Clematis Pierotii, Miq., 434.

pseudopogonandra, Finet et Gagn.,

434.

quinquefoliolata. Hutchinson, 434.

repeus, Finet et Gagn., 434.

serratifolia, llehder, 434.

sniilacifolia, Wall., 434.

songorica, Bunge, 434.

tibetana, O. Kuntze, 434.

tozanensis, ILayata, 434.

trullifera, -Fmetf e£ Gagn., 434.

Williamsii, i'Vwei ei Gagn., 434,

Cleniatoclethra, Maxim.) mentioned, 397,

398.

diaticha, HemsL, 434.

Francheti, Kom., 434.

grandis, IlemsL, 434.

Prattii, Kom.
}
434.

tiliacea, Kom., 434,

Wilsoni, Hemsl., 434.

Clerodendron amieoruin, Seem., 1(>0 ; men-

tioned, 205.

Colebrookianum, Walp.
f
435.

Fargeaii, />oAj

, 435.

.scaposum, HemsL, 435.

serratum, Spreng.
}
435.

villosutn, Blame, 435.

Clethra, Gronov., mentioned, 398.

barbinervis, #iW>. e£ Zucc, 435.

/
Glitoria Mariana, fawn., 435.

Ternatea, Linn., 144; mentioned, 139.

Closteriopsis longissima, Lemm., 10, 40.

Closterium aeiculare, 7\ FFetf, var. sub-

pronum, J/'. A" £?• 6'. IfVs£, 20.

Calamus, Playf.*, 44 ftnote.

calosporum, Wittr., 20.

Cancer, Playf*, 44 ftnote.

Cornu, Ehrenb., 3G.

Dianne, Ehrenb., 20.

incurvum, Br(>b., 26.

Kiitzingii, #r*4., 14, 40.

Lunula, Nitsch, 26.

macilentum, Brebn 26.

naviculoideum, Playf.*, 44 ftnote.

parvulum, Nag., 20.

/r.

26.

prselonguni, 2?;v^., forma brevior,

JftufjSO , 40.

setaceum, Ehrenb., 36,

Closterium sp., 200.

Ulna, iW*e, 39.

Venus, JEBfe., 23, 26, 37, 38, 39.

Cnicus chanroenicus, Nakai, 435.

diamantinus, Nakai, 435.

Nakaianus, Liveil/6 et Vaniot, 435.

penduhrs, Ma,vim., 435.

Rhinoceros, Leveille et Vaniot, 435.

Taquetii, Leveille et Vaniot, 435.

uninerviua, Leveille et Vaniot, 435.

Wallichii, Hook.f., 435,

Cnidium dauricum, Turcz., 435.

formosanum, lafe, 435.

salinum, Turcz., 435.

Cocconeis Placentula, Ehrenb., 17, 30, 35,

36, 86.

Cocconema cuspidatum, G. S. West, 39.

gracile, G. S. West, 30, 38, 39.

lanceolatum, Ehrenb., 30.

ventricosum, G. 8. West, SO,

Cocculus laurifolius, DC, 435.

lenisaimus, Gagn., 435.

mollis, Wall., 435.

Coclilearia fumarioides, Dunn, 435.

officinalis, Linn., 315.

CoclUospermeje, mentioned, 397.

Codonopsis cardiophylla, Dafefo, 435.

cordifolia, Kom., 435.

deltoidea, Chipp, 435.

Draco, Pamp., -135.

foetens, Hook.f. et Thorns., 435.

micrantha, Chipp, 435.

ovata, Benth., 435.

pilosa, Chipp, 435.

subscaposa, Awe., 435.

sylvestris, JEwh,, 435.

tubulosa, Kom., 435.

vineillora, Kom., 435.

Codonorchis Lessonii. Lindl., 328.

Poeppigii, Lindl., 328.

Ccelastrum microporum, G. S. West, 16, 29.

spkffiricum. Nag., 24, 29, 37.

Coelogyne venusta, Ltolfe, 435.

Coenogoniaeeee from Nadarivatu, 199.

Ccenogonium Leprieurii, Nyl., 199 ; men-
tioned, 205.

Colebrookea oppoaitifolia, Sm., 436.

Goleochsete irregularis, Prings/i., 25, 38.

scutata, Breh., 30.

Coleus formosanus, Hayata, 436.

Colleinacere from Nadarivatu, 199.
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Colobanthus Bentkamianus, Fenzl, 310.

crassifolius, Hook./., 316.

subulatus, Llook.f., 316.

Colquhounia elegans, WalL, 430,

Seguing Vaniot, 436,

Colubrina asiatica, Brongn., 436.

Columbia floribunda, Kurz, 430.

Oommelina Cavaleriei, Lereille, 436.

coreana, Leveille et Vaniot, 436.

Martyrum, Leveille, 430.

Commersonia platyphylla, Andt\, 436.

Composite from Nadarivatu, 154.

Conandron ramondioides, Sieb. et Zuec, 436.

Coniferaa from Nadarivatu, 182.

Coniogramme fraxinea, Diets, 353, 369.

var. robusta, Christ, 353.

japonica, Diets, 353, 370.

Connarus paniculatuB, Roxb., 430.

Convolvulacea) from Nadarivatu, 158.

Convolvulus Besseri, Spreng., 430.

lineatus, Lin?*., 436.

Conyza Blinii, LSveil/e, 430.

strict a, Wil/d., 436,

viscidula, Wall, 436,

Copepodn of Yan Yean Reservoir, 11, 12.

Coprosma acutifolia, Hook. /., mentioned,

154.

Imthurniana, X. S. Gills*, 154: men-

tioned, 208.

Corchorus trilocularis, Linn., 436.

Cordyline terminalis, Kunth, 178.

Corethrodendron scoparium, liasin., 436,

Corispermum Marshallii, Stcv., 436.

Cornus Amblardi, Leveille et Vaniot, 436,

aspera, Wangerin, 436.

chinensis, Wangerin, 436.

controvert, ILemsL, 436.

coreana, Wangerin, 436.

disciflora, J/<^. ^ >%**£, 436.

Fordii, Hemsl., 436.

Hemsleyi, C. A'. Schneider et Wangerin^

436.

^

Koelmeana, Wangerin, 436,

Mombeigii, Hemsl. , 436.

oblonga, Wall., 436.

poliopliylla, C A". Schneider et

Wangerin, 437.

ulotricha, C. K. Schneider et Wangerin
9

437.

"Walteri, Wangerin, 437.

Wilsoniana, Wangerin, 437.

Cortia Lindleyi, Z>G, 437.

Corydalis BalanssG, Drain, 437.

Cavaleriei, LeveillS et Vaniot, 437.

Clematis, Leveille, 437.

eofouense, Leveille, 437.

heterodonta, Leveille, 437.

pauciflora, Ders., 437,

sibirica, Pers., 437.

Tashiroi, Makino, 437.

Corylopsis glandulifera, Hemsl., 437.

Henrvi, Hemsl., 437.

macrostackys, Damp., 437.

Wilsoni, Hemsl, 437.

Cosmarium, Corda, 59 ; mentioned, 24.

abbreviatum, Llacib., 27.

abruptuni, Z?i?it/., var. granulatum, fT.

£ &. & JFirf, 27.

achondroides, 67. & West*, 61 ; men-

tioned, 14, 27, 41, 02, 83.

affine, JZacik, 20, 60.

var. exeavatum, G\ & West*,

26, 60.

amoenum, Breb., 64.

var. niediolseve, Nordst., 2^ 26,

38, 64, 83.

am plum, Nordst., 65, 83 ; mentioned.

30,41.

angulosum, Breb., 27 ; mentioned, 32.

var. concinnum, JF. 4" <?• &-

West, 27.

Askenasyi, Sehmidle, 84.

binum, Nordst., 27.

bioculatnm, Breb., 14, 27.

bireme, Nordst., 14, 27, 38.

Blyttii, CTV/fe, 15, 27, 38.

var. grcenlandicum, Bbrgeson, 63.

capitulum, i&>y $ Biss., 14, 02.

var. australe, G. S. West, 11, 24,

27, 32, 62, 83.

contortion, 11, err. = tortum.

contractum, Kirchn., 11, 14, 19, 23,

26, 41, 42.

var. ellipsoideum, W. 3* G. S.

West, 23, 26, 34, 30, 41, 42.

depres.sum, Lund., 59, 61.

var. achondrum, W. $ G. *S*. West,

62.

difficile, Liitkem. var. sublflBve,

Lutkem., 27.

domtruncatum, G. & )ft*tf*
9
59, 83;
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Cosmarium Elfvingii, liacib., 62.

gonoides, W. § G. S. West, var. sub-

turgidum, W. $ G. S. West, 27.

granatum, Breb., 14, 26, 36, 38.

Hardyi, G. S. West, 11-13, 15, 19, 27,

41, 64, 65, 83.

hexagomim, KJfv., &2.

impressulnm, Elfv., 15, 27, 36.

forma suborthogona, G. S. West *,

38, 30.

Lundellii, Detp., 14.

moniliforme, Ralfs., 14, 26, (50.

var. limneticum, W. § G. S.

West, 26, 60.

Murrayi, Play/., 27, 03, 83.

obsoletum, lieinsch, 14, 26, 59; men-

tioned, 23, 24.

var. sitvense, Gutw., 38.

perfissuni, G. S. West*, 61 ; mentioned,

14,27,41,83.

Phaseolus, Breb,, 27, 61.

pseudoprotuberans, Kirelm., 14, 36,

38, 62.

var. angustius, Xordst., 27, 62.

Pseudoscenedesmus, W. fy G. & West,

59.

punctulatum, Breb., 201.

pygmfi&um, Arch., 27, 32, 30.

quadratulum, De Toni, 24, 27, 32, 36,

38, 03.

Regnellii, Wille, 27, 39,

Kegnesi, Beinsch, 14, 27, 36, 38.

Scenedesmus, Delp,, 59.

— var. dorsifruncatum, Xordst., 59.

securiforme, Borge
}
83.

sexangulare, Lund,, forma minima,

Xordst., 27.

sphalerostichum, Xordst., 38.

subortkogoni/m, llacib., 38,

' Bubpunetulatum, NordsL, 27.

subtriordinatum, W. § G. S. West, 15,

29, 64, 84.

var, rotun datum, Schmidle, 64.

tinctum, Half*, 26, 36.

tjibenongense, Gutw., 27, 60, 84.

tortum, Lat/erh. *$• Xordst., 14, 00.

forma trigona, 40, 60 ; mentioned

(as contortum), 11.

trachypleurum, Lund., 03,

var. subglabrum , G. S. West *, 39,

Cosmarium turgidum, Breb., var. ovatum,

Xordst., 15, 83.

venustum, Arch., 36.

var. induratum, Xordst, , 27, 36,

63.

38.

Cotoneaster acutifolia, Turcz., 437.

adpressa, Bois, 437.

bull at a, Bois, 437.

Dammeri, C. K. Schneider, 437.

Francheti, Bois, 437.

horizontalis, Decne., 437.

multitlora, Bunge, 437.

Silvestrii, Pamp., 437.

Zabeli, C. K. Schneider, 437.

Cotula hemispheric*, Wall., 437.

senriosa, Franch., 323.

Cotyledon sikokiana, Makino, 437.

Couthovia Seemannii, A. Gray, 157.

Craspedia liichea, Cass., 4.

Crass ula Alicia), Hamet, 437.

moschata, Forst. ,319.

Crataegus Argyi, Leveille et Vaniot, 437.

Bodinieri, Leveille, 437.

Bretschneideri, C. K. Schneider, 437.

Cavaleriei, Leveille et Vaniot, 437.

coreanus, LeeeilU, 437.

Korolkowii, liege I, 437.

monogyna, Jacq., 437.

Qxyacantha, Linn., 437.

stephanostyla, IdveUU et Vaniot, 437.

Crawfurdia Ikilleyana, Forrest, 438.

Trailliana, Forrest, 438.

Cremanthodium calotum, 7>/Vfe, 438.

Decaisnei, C. J?. Clarke, 438.

Prattii, J5fem0&
f
438.

Crepis acaulis, Hook. /*., 438.

chloroclada, ColL et Hemsl., 438.

fuscipappa, Benth. et llook.f., 438.

glomerata, Benth. et Hook, f., 438.

sillietensis, Hook./., 438.

Stoliczkai, G 5. Clarke, 438.

subscaposa, Co//, ci HemsL, 438.

tectoruni, Linn., 438.

Crinum Esquirolii, Leveille, 4S8.

Crotalaria acicularis, Buch.-Ham,, 438.

alata, Buch.-Ham., 438.

assamica, Benth., 438.

bracteata, lio.vb., 438.

Kurzii, Baker, 438.

occulta, JR. Grah., 438.

Saltiana, Andr., 438.
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Crotalaria tetragona, Roxh., 438.

Trifoliastrum, Willd.
f
438.

Croton Verreauxii, Baill., 1(59; mentioned,

208.

Crucigeuia rectangularis, F. Gay, in Yan
Yean Reservoir, 13, 16, 29.

Cru&tacea of Yan Yean Reservoir, men-

tioned, 9, 11, 12, 19.

Cryptogramma Brunoniana, Wall, 353.

crispa, Ji. Bt\, 353.

var. Brwwniajia, Baker, 353.

var, sinensis, Christ, 353.

Stelleri, Prantl, 353,

(Jryptostylis Arachnites, Blume, 438.

Cryptotaeniopsis nudicaulis, Boissieu, 438.

triohomanifolia, Boissieu, 438,

Cucurbitaceae from Nadarivatu, 148.

Cunninghainia Konishii, Ilayata, 438.

Cupania Helferi, Hiern, 438.

Cupressus Hodginsii, Dunn, 438.

obtusa, C. Koch
f
438.

Curcuma Zedoaria, lioscoe, 438.

Cuscuta densiflora, Hook./., 158.

Cyanotis Bodinieri, Leveille et Vaniot,

438.

Cavaleriei, Leveille et Vaniot, 438.

Kawakamii, Hayata, 439.

Labordei, Leveille et Vaniot, 439.

Cyathea austrosinica, Christ, 353.

Hancocliii, CopeL, 353.

spinulosa, JVail. , 353.

Cyatheacese from Nadarivatu, 185.

Oyclea graciilima, Uiels, 439,

sutchuensU, Gayn., 439.

tonkinensis, Gayn., 439.

Cvelopliorus acrocarpus, C. 67/ r., 354.

adnatcens, Desv., 354.

assimilis, 6*. C%/\, 354.

Beddonieanus, C. 67/>\, 354.

calvatus, C\ Chr., 354.

Cavalerianus, Christ, 354.

Drake an us, C. Chr., 354.

forma elongata, Christ, 354.

flocculosus, C. 6%r., 354.

Gralla, C. Chr., 354.

hastatus, C. Chr., 354.

inrcqualis, C. Chr., 354.

linearifolius, 6'. Chr., 354,

Lingua, Desv., 354.

malacuphyllus, C. C%/\, 354, 381,

Martini, C. C%/\, 354.

Cyclophorns pekinensis, C C%r., 354,

mentioned, 378.

petiolosus, C. Chr., 354.

polydactylus, C. Chr., 354.

porosus, Presl, 355, 378.

Sheared, C. Chr., 355.

strictus, 6'. 67/ r., 355.

var. major, Christ, 355.

subfurfuraceus, C. Chr., 355.

tamoides, C. Chr., 355, 377.

taiwanensis, C. Chr., 355.

tricuspis, Sw., 354, 355.

vittarioides, Christ, 355.

ziphioides, 6'. C7//\, 355.

Cyclops in Yan Yean Reservoir, 12.

Cyclotella Meneghiniana, Kiitz., 30.

stelligera, Cleve $• Grim., 1(5, 30.

Cylindrocystis diplospora, Lunch, 25, 34.

Cymatopleura elliptica, fF. #m,, 201.

var. constricta, Grim., 201.

Cymbalaria mongolica, Maxim., 439.

Cymbidium lancifulium, Hook., 439,

pumilum, Iiolfe, 439.

Cynanchum acutum, Linn., 439.

Boudieri, Leveille et Vaniot, 439.

Giraldii, Schtecher, 439.

inamoenum, Lues., 439.

liukiuense, Warh., 439.

Cynogiossum amabile, Stapfet Drummond,
439.

microglochin, Benth., 439.

Cynosorchis chinensis, Rolfe, 439.

Cyperacere from Nadarivatu, 179.

Cyperus amabilis, 7W*/, 439.

Duclouxii, jF. G. Camus, 439.

fiavidus, lietz., 439.

fuscoater, Meinsh., 439.

hakonensis, Franch. et Sav., 439.

paudanophylla, C i?. Clarke, 439.

setiformis, Korsh., 439.

Cypripedium debile, lieich.f., 439.

Wilsoni, itoZ/*, 439.

Cyrtandra vitiensis, Seem., 158; mentioned,

207.

involucrata, Seem., 159 ; mentioned,

208, 210.

glabrata, Soland., 159 ; mentioned, 134,

210.

Pritchardii, Seem., 159,

Cyrtomium falcatum, Presl, 355, 385.

vittatum, Christ, 388.
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Cystacanthus paniculatus, T. Anders,,

^439.

Cystopteris fragilis, Bernh., 337, 355.

japonica, Luerss., 355.

moupirmisis, Frauch., 355.

setosa, Bedd.f 355.

spinnlom, Maxim., 350.

sude tica, A. Br. $ Milde, 355.

Davallia hymenophylloides, Kuhn, 350.

a, Wall., 356.

Dactylis cce$pitom
}
Foist., 335.

Dalbergia assamica, Benth., 439.

Balansre, Prain, 439.

Benilianii, Prain, 439.

burmaniea, Prain
f
439.

Dyeriana, Prain, 439.

fuyca, Pierre, 439.

Ilenryaiia, Prain, 439.

Kingiana, Prain, 439.

obtusi folia. Praia, 440.

polyadelpha, Prain, 440.

riniosa, Boxb., 440.

sacerdotuin, Prain, 440.

stenophylla, Prain, 440.

stipulacea, Boxb., 440.

szemaoensis, Prain, 440,

tamarindifolia, Boxb., 440.

tonkinensis, Prmw, 440.

torta, ^. Grah., 440.

Daliharda r/eoides, 1'ers., 317.

Damnacanthus angustifoliua, Ilayata, 440.

Daphne Giraldi, Kitsche, 440.

myrtilloides, Kitsche, 440.

Daphnia in Yan Yean Reservoir, 12.

Daphniphyllum himalavense, Mvett. Ary.,

440.

Datura iastuosa, IAnn., 440.

Davallia atlianiantica, Christ, 355.

bullata, Wall., 355.

• chinensis, Sin., 374.

Clarkii, Baker, 355.

Cumint/ii, I look., 369.

Delarai/i, Bedd., 355.

denticulata, Mett., 355, 356.

dissecta, ./. #»*., 355.

divaricata, Blame, 356.

cleyans, Sw., 356.

famiculacea, Sni., 186.

Griffithiana, Hook., 356.

Ilenryaiia, Baker, 350.

Hookeriana, W?///., 372.

lepida, Presl, 369.

membranulosa, Wall., 35(5.

multidentata, Zbifrj 356.

nephrodioides, Baker, 356.

pedata, Sin., 370.

perdurans, Christ, 356.

2nlose.Ua, Hook., 372.

plaiylepis. linker, 356.

])la(j/])hi/l/a, D. Don, 373.

polypodioides, Benth.,356, 372.

puhherrima, Baker, 344, 356.

pulchra, 7>. 7)o??, 356. ,

var. Delavay i, liedd., 356.

rigidula, Baker, 356.

solida, 8to., 356.

var. sinensis, Christ, 356.

Speluncce, Baker, 373.

tenuifolia, Sw., 356, 374.

trapeziformis, Roxb., 373.

Tijermanni, Baker, 370.

yunnanensis, Christ, 356.

Davidii la3ta, Dode, 440.

Vilinoriniana, Dode, 440.

Debarya, Wittr.,b\.

africana, J7
r
. # 6'. & JJW, 52.

deamidioides, If. # r/ ( >S. JfW, 52.

Hardyi, Cr. & TFW *, 51; mentioned,

24,25,45, 52,82.

Decaspermum frutieosuni, Forst., 146

;

mentioned, 208.

paniculatuin, Lindl., 440.

Deinanthe bifida, Maxim., 440.

Delphinium batangense, .ffttrf <?£ Gat/n.,

440.

Bonatii, UveilU, 440.

Brunonianum, liot/le, 440.

cauca&icum, C. ^4. M<?y., 440.

chrysotricum, JY/irf ^f Gayn., 440.

crassifoiiam, Sclirad., 440.

eriostylum, Leveille et Vaniot, 440.

Esquirolii, Leveille et Vaniot, 440.

Giraldii, ZM?&, 440.

lycoctonifolium Leveille, 440.

micropetalum, .FVael rf Gaya., 440.

ininutuni, Leveille et Vaniot, 440.

Pylzowi, Maxim., 440.

Bpeciosuin, Bieb., 440.

Tenii, Zft-cflfc, 440.

thibeticum, i/we/ <>tf Ga<jn., 440.
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Delphinium trifoliolatum, Finet et Ga<jn.,

440.

vitifolium, Finet et Gaffn. f
440.

Dendrobium calcaratum, A. Mick., men-

tioned, 174.

compactum, Rolfe, 441.

Goldschmidtianum, Kranzl., 441

.

Gordoni, S. Moore, 174; mentioned,

205.

Mohlianum, Reichb. /., 174; men-

tioned, 206, 207.

Nakahanei, Schlechter, 441.

prasinum, Lindl., 174; mentioned,

205,

secundum, Lindl., mentioned, 175.

sertatum, Rolfe*, 174; mentioned,

205.

viridiroseum, A. Rich., mentioned,

174

Wilsoni, Rolfe, 441.

Dendroceros javanicus, Neea, 196 ; men-

tioned, 135.

Dendropanax morljiferum, Leveille et

Vaniot, 441.

Dennstaedtia Formosa}, Christ) 356.

moluccana, T, Moore, 356.

scabra, T. Moore, 356.

scandens, T. Moore. 356.

Sniithii, T. Moore, 350.

Dentaria Bodinieri, Leveille, 441.

Denticula tenuis, Kiitz., 201.

Derris alborubra, HemsL, 441.

Bonatiana, Ramp., 441.

ferruginea, Benth., 441.

Ilaneei, HemsL, 441.

Deschanipsia antarctica, Macloskie, 334.

flexuosa, Trin.
}
334, 441.

Martini, 2%tf., 334.

Desmagonium, Ehrenb., 78.

Desmidium aptogonum, Breb., 29.

Baileyi, Nordst, 16, 29, 36.

var. undulatum, Nordst., 16.

Swartzii, ^/., 12, 29.

Desmids of Yan Yean lteservoir, 1 1, 12, 13,

Desmodiuni Bonatianum, Ramp., 441.

concinnum, DC, 44J.

Duclouxii, Ramp., 441.

glaucophyllum, Ramp., 441.

karensium, Kitrz, 441,

macrocarpum, -DC, 441.

Mairei, Ramp., 441

.

Desmodiuni oblonguin, TJ «//., 441

.

oxyphyllum, DC, 441.

pulchellum, Renth., 441.

reniforme, J5C, 441.

Scalpe, DC, 441.

stenopliyllum, Ramp., 441.

tilifefolium, G. Ron, 441.

triiiorum, DC, 441.

unibellatum, DC, 441.

Deutsia coreana, LeveilU, 44

1

Fauriei, Leveille, 441.

glabrata, Kom., 441.

globosa, Duthie, 441.

micrantha, Engl., 441.

mollis, Duthie, 441.

reflexa, Duthie, 441.

Silvestrii, Ramp., 441.

taiwnnensis, G*. A' Schneider, 441.

Vilmorina?, Lemoine et Rois, 441.

Wilsoni, Duthie, 441.

Dianella intermedia, EndL, 178; mentioned,

208.

nemorosa, Lam., 178 ; mentioned,

208.

Dianthus Fauriei, Leveille et Vaniot, 441.

Diapensia liimalaica, Hook. f. et Thorns.,

442.

Diarrhena manshurica, Ma.rim., 442.

Diatoma elongatum, .-!#., 30.

Diatoms of Yan Yean lleservoir, 10,

12, 13.

Dicalpe aspidioides, Rlume, 356.

Dielionema sericenm, Mont*, 200 : men-

tioned (as Dictyonema), 205.

Diehonemiaceye from Xadarivatu, 200.

Dichopsis elliptica, Renth. et Hook. f,
442.

Dichroeephala amphiloba, Leveille et

Vaniot, 442.

Dicksonia Billardieri, F. MuelL, 5.

Brackenridgei, Mett., 185; men-

tioned, 207.

moluccana, Blume, 356.

repens, Bory, 371.

scabra , Wall., 350.

scandens, Blume, 356.

Smith ii, Hook., 356.

Dictocline Griffithii, T, Moore, 343.

Dietyonema, 205, error for Dielionema.

Dictyosphaerium pulcliellum. Wood, 16,29,

38.
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Didissandra Cavaleriei, LeveUle et Vaniot,

442.

elegantissima, LeveUle et Van tot, 442.

Fritschii, Ltiveille et Vaniot, 442.

Giraldii, Diels, 442.

Xotochlama, LJvei/le et Vaniot, 442,

stolonifera, LAveilU et Vaniot, 442.

Didymocarpus Ilemsleyana, LeveUle et

Vaniot, 442.

Martini, LeveUle et Vaniot, 442.

nigrescens, LeveUle et Vaniot, 442.

Seguini, Llnrille et Vaniot, 442.

Dillenia indica, Linn., 442.

speciosa, Linn., 442.

Dilleniaceae, doubtful genera, 395-399.

sp., Wall., mentioned, 395.

Dimeria omithopoda, Trin., 442.

Dinobryon, Ehrenb., S2
; mentioned, 12,

85 ; ia Yuu Yean Reservoir, 11, 18.

cylindricum, Imhof, 11, 17, 19, 24,

31,41.

var. divergens, Lemm., 11, 13, 17,

19, 24,31,32.41.

elegantissimum, G. $ m West*, 31,

82 ; mentioned, 32.

elongation, Imhof, var. undulatuni,

Lemm., 17, 40.

protuberant, Lemm., 31.

Sertularia, Ehrenb,, var. tlirytsoideum,

Lemm., 19.

sociale, Ehrenb., 19.

Dinobryum, aw I Unobryon.

Dioclea violacea, Mart., 144.

Dioscorea acerifolia, Prain et Burkill, 442.

aspera, Prain et Burkill, 442.

australis, Praia et Burkill, 442.

bellophylloides, Praia et Burkill, 442.

lienthamii, Prain et Burkill, 442.

bicolor, Prain et Burkill, 442.

Collettii, Hook./., 442.

decipiens, Hook, f., 442.

Delavayi, Eranch., 442.

enneaneura, Prain et Burkill, 442.

Fordii, Prat/* /* Burkill, 442.

Ilemsleyi, Prain et Burkill, 442.

liypoglanca, Palibin, 442.

kamoonensis, Kunth, 442,

melanophyma, Prain et Burkill, 442.
i

Morsei, Prain et Burkill, 442.

pathaica, Prain et Burkill, 442.

persimilis, iVrtm <?£ Burkill, 443.

Dioscorea pryecox, Prant e^ Burkill, 443,

villosa, im«., 443.

Wallichii, llook.f., 443,

yunnanensis, iVtftw e< Burkill, 443.

Diospyros Brandi>iana, A*Mr2, 443.

liukiuensis, Makino, 443.

strigosa, Ilemd., 443.

Dipelta ventricosa, HemsL, 443.

Dipbyscium subniarginatum, Mitt., 190;

mentioned, 20(>.

Diplaziopsis javanica, C. C/*r., 357.

Diplazium bantamense, Blume, 357.

calogramma, Christ, 357.

Cavalerii, Christ, 357.

ehinense, C. C%/\, 357.

Doderleinii, Matt., 357.

doodinervum, !*«&<?, 357.

epirachis, Christ, 357.

esculentum, A>r., 357.

Fauriei, Christ, 357.

flacciduin, Christ, 357.

fraxineum, 7>. Don, 353.

frondosum, ./. Sm., 357.

hemionitideum, Christ, 358.

hirtipes, Christ, 357.

japonicnm, Bedd., 357.

var. coreanurn, Baker, 357.

var. Oldhami, Baker, 357,

lanceum, Pres/, 357.

latifolium, T. Moore, 357.

- var. cvclolobum, Christ, 357,

- var. eurobasis, Christ, 357.

var. gigantea, C. Chr., 357, 369.

lobulosum, Presl, 345, 358.

lom/ifolium, Christ, 358,

Makinoi, Yabe, 358.

maximum, C. Chr,, 358.

megaphyllum, Christ, 358.

Mettenianum, 6Y
. Chr., 347, 358.

Petersenii, Christ, 358.

platyphyllum, Christ, 358.

polypodioides, Blume, 358.

var. Ilenryi, Christ, 358.

var. sinense, Christ, 358.

Pullingeri, J. #w., 344, 358.

rude, Christ, 358.

silvaticum, *Sto\, 358.

squamigeruin, Christ, 358.

Textori, Male, 358.

Veitcbii, Christ, 358.
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Diplazium yirescens, Kunze, 358.

viridissimum, Christ, 358.

Wichurae, Diels, 358,

zeylanicum, T. Moore, 358.

Dipsacus Leschenaultii, Coult., 443.

Bipteris chinensis, Christ, 358.

conjugata, lieinic., 359.

Horsfieldii, Bedd., 359.

Dipteronia Byeriana, Henry, 443.

Discocaiyx fusca, L. S. Gibbs *, 155 ;
men-

tioned, 135, 206
;

pi. 13.

Listeri, Stapf $ Mez, 150 ; mentioned

,

J 35, 13(5.

Disporuni Cavaleriei, Leveille, 443.

Esquirolii, Leveille, 443.

Bistyliuni cliinense, HemsL, 443.

myricoides, HemsL, 443.

strictum, HemsL, 443.

Diuris maculata, Sm., 4.

sulphurea, 11. Br., 4.

Docidium ovaium, Nordst., 54.

pyriforme, W. B. Turner, 54.

rotitndatum, W. B. Turner, 54.

Bodartia orientalis, Linn., 443.

Dodonaea viscosa, Jacq., 143 ; mentioned,

207.

Bolichos talcatus, Klein, 443.

Doronicum altaicum, Pa//., 443.

Boryopteris concolor, Kahn, 359, 376.

Duclouxii, Christ, 359.

Miclielii, Christ, 359.

mural is, Christ, .'559.

squaiuosa, C. G$r., 359.

Veitchii, Christ, 359.

Braba eriopoda, Turcz., 443.

falklandica, Hook, f., 315.

funiculosa, /Z00&. /*., 315 ;
mentioned,

313.

hirta, Linn., 443.

Braeoceplialum Biondianum, D/efo,

443.

Cavaleriei, Leveille, 443.

Esquirolii, Leveille, 443.

kaitcheense, Leveille, 443.

pinfaense, Liveille, 443.

radicans, Vaniot, 443.

simplex, Vaniot
}
443.

staeliydifoliuni, L,eveille, 443,

Brapetes muscosa, Lam., 328.

Brimyearpus racemosus, Iioxb., 443.

Drosera Menziesii, 7?. JSr., 4.

Brosera uniflora, WilhL, 318.

Whittakeri, Planch., 4.

Dry-Rot of Potatoes (Longman), 120-129,

fig. and pi. 10.

Bryas octopetala, Linn., 443.

Dryrnoglossum carnosum, /. &«., 359.

microphyllum, C. C%>\, 359.

obovatum, Christ, 359.

subcordatum, Fee, 359.

Brynaria Baronii, Biels, 359.

conjvyata, Bedd., 377.

Belavaj'i, Christ, 359.

Fortunei, «/. >S'w., 359.

Limuei, Bedd., 359.

lomarioides, J. Sm., 380.

mollis, Bedd., 359,

— var. yunnanensis, Christ, 359.

propinqua, J". $??i., 359.

var. mesosora, Christ, 359,

quercifolia, J". *Sm., 359.

reducta, Christ, 359.

sinica, Diels, 359.

sparsisora, 7
T

. Moore, 359.

Bryopteris africana, C. C*i\, 360; men-

tioned, 369.

aniauropliylla, C. Chr., 3(10.

angustifrons, O. Kuntze, 360.

apieidens, C. Chr., 36 J.

aurita, C. Chr.
?
360.

austrosinensis, Christ, 360.

barbigera, O. Kuntze, 360.

basisora, Christ, 360.

Beddomei, O. Kuntze, 360.

Blandfordii, Christ, 3(50.

Bodinieri, 6'. C%?'., 3(50, 373.

Boryana, C. Cfcr., 360.

braeh}*odas, O. Kuntze, 360.

brainioides, C. C/u\, 360, 377.

brunnea, 6Y
. (?A/\, 360, 378.

calcarata, (). Kuntze, 360.

callopsis, C. Chr., 360.

cana, O. Kuntze, 360, 377.

Cavalerii, C. Chr., 3V>1.

Cesatiana, C. Chr., 185 ; mentioned,

206.

Chrysocoma, C. Chr., 361.

Clarkii, O. Kuntze, 361.

cnemedaria, Christ, 361.

cochleata, 6y
. CAr., 361,

crenata, O. Kuntze, 361, 373.

cystolepidota, C. CAr., 361.
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Dryopteris deeipiene, 0. Kuntze, 301.

decurrenti-alata, C. Ckr., 861.

decursivo-pinnata, O, Kuntze, 361.

Dickinsii, C. CA/\, 361.

Dielsii, C. CAr., 361, 383.

diffracta, C. Chr., 361.

dissectn, O. Kuntze, 361

.

dissitifolia, C. CAr., 361.

Duclouxii, Christ, 361.

Katoni, O. Kuntze, 361,

var. formosana, Harring., 361

Eberhardtii, CArtrf, 361.

var. glabrata, Christ, 361.

enneaphylla, C, CAr,, 302.

erubescens, C. 6%r., 362.

erythrosora, O. Kuntze, 362.

var. obtusa, Mali., 362.

Hsquirolii, Christy 362.

Faberi, C. CAr., 362.

Fargesii, CI CAr., 362.

Filix mas, ScAott, 343, 362.

var. Championi, C, Chr,, 362.

var. crenata, C. li. Clarke, 362.

var. elongata, C. Christens,, 337.

var. < Jiraldii, Christ, 362.

- var. margin ata, Wall., 362.

var. Nidus, C. Z>\ Cftn-fc, 362.

var. normalis, C. B. Clarke, 362.

var. omeiensis, Christ, 362,

var. patentissimum, C. CAr., 373

flaccida, O. Kuntze, 362.

flexilis, C. Chr., 362.

formosana, Cr

. Chr., 362.

fragrans, Schott, 362.

fructuosa, C. CAr., 362,

Giraldii, Christ, 362.

gongylodes, O. Kuntze, 363.

gracilescens, 0. Kuntze, 363.

var. chinensis, Christ, 363.

var. Duclouxii, Christ, 363.

var. hirsutipes, C. />. Clarke,

363.

grossa, C. CAr., 363.

gymnogrammoides, (7. CAr., 363, 37U.

gymnophylltt, C. CAr , 363.

Hendersoni, C. Chr. ,-363.

heterocarpa, -<4. Kuntze, 363,

hirtipes, -4. Kuntze, 363.

hirtosparsa, Christ, 363.

inerassata, ft CAr., 363.

jaculosa, C. CAr., 363.

Dryopteris juxtaposita, Christ, 363.

khasiana, ft CAr., 363.

Labordii, ft dr., 363.

lacera, O. Kuntze, 364.

var. obtusa, Christ, 364.

beta, C. Chr., 3(54.

latipinna, O. Kuntze, 364.

laxa, C. Chr., 364.

lepidoracbis, ft CAr., 364, 382.

lepigera, O, Kuntze, 364.

leucostipes, ft CAr., 364

Leveillei, Christ, 364.

Linnaeana, C. CA>\, 364, 378.

var, longula, Christ, 364.

lofauensis, Christ, 364.

longifrons, Christ, 364.

lunanensis, ft CAr,, 364.

Macarthyi, C. CAr., 364, 373.

Miqueliana, C. Chr., 364.

mollissima, C. CAr., 364.

montana, Christ, 365.

monticola, C. CAr,, 364.

moulmeinensis, C Chr., 364.

nipponica, C. CAr., 364.

ochthodes, C. Chr., 365.

var. xyloides, C. Chr., 368.

Oldhami, C. CAr., 365.

oligophlebia, C. Chr., 365.

omeiensis, C. Chr., 365,

opaca, C CAr., 365.

Oreopteris, Maxon, 365.

ornata, ft CAr., 365.

oshimensis, C. Chr., 365.

otarioides, C. Chr., 365.

oyainensis, C. CAr., 365, 380, 381.

pandiformis, C. Chr., 365.

parasitica, O. Kuntze, 365.

var. latipinna, O. Kuntze, 365.

parathelypteris, ft CAr., 365.

patens, O. Kuntze, 365.

var. pilosa, Christ, 365.

pellucid a, C. Chr., 365.

penangiana, C. Chr., 365.

pennigera, C, CAr,, 366.

peregrina, C. CAr., 366.

Phegopteris, C. Chr.. 366,

podophylla, O. Kuntze, 366.

polvlepis, C. CAr., 366.

porphyrophkbia, C. CAr., 366.

pteridiformis, Christ, 366.

pteroides, 0. Kuntze, 366.
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Dryopteria prolifera, C. Chr., 36(3.

prolixa, O. Kuntze, 366,

punctata, C. Chr., 300; mentioned,

371.

var. Ilenryi, Christ, 306.

quelpartensis, Christ, 300.

rauipans, C. Chr., 360.

repent ula, C. B. Clarke, 300.

rhodolepis, C. Chr., 300, 373.

Robertiana, C, Chr., 30(5.

Rosthornii, C. Chr., 300.

rufostraminea, C. Cftr., 366.

Sabaei, C. Chr., 307.

Scallanii, C Chr., 307.

setigera, O. Kuntze, 367.

var. calvata, Baker, 367.

Sheareri, C. CA/\, 367.

Sieboldii, O. Kuntze, 367.

simplex, C. CAr., 307.

sinica, Christ, 367.

sophoroides, O. Kuntze, 367.

sparsa, O. Kuntze, 367.

sphaeropteroides, 6'. CAr., 367.

spinulosa, O. Kuntze, 307.

var. dilatata, C. CAr., 337.

splendens, O. Kuntze, 307.

squaniffistipes, CI CAr., 367.

stenolepis, C Chr., 343,307.

subexaltata, C. CAr., 367.

sublacera, Christ, 367.

subobscura, C. CAr., 367.

subramosa, Christ, 307.

subsagenoides, Christ, 307.

aubspinulosa, C. CAr., 367.

subthelypteris, CI Chr., 307.

subtripinnata, O. Kuntze, 308.

taiwanensis, C. CAr., 308, 343.

Taquetii, Christ, 368.

tenuieola, Matthew Sf Christ, 368.

Thelypteris, ^4. Gray, 308.

thibetica, C. CAr., 308.

tokioensis, C. Chr., 343, 368.

triphylla, C. Chr., 368.

trimcata, O. Kuntze, 308.

urophylla, C. CAr., 308.

viridescens, O. Kuntze, 308.

tyloides, Christ, 368.

yoeyaniensis, C. CAr., 368.

Dumasia bicolor, Hayata, 443.

viliosa, Z>C., 443.

Dumortiera tricliocephala, Nees, 193.

Dumortiera velutina, Schiffn., 193.

Dunbaria circinalis, Baker, 443.

podocarpa, Kurz, 443.

Dunn, S. T., Revision of the Genu?

Actinidia, Lindl, 394-410.

Dunnia sinensis, Tutcher, 443.

Duranta Pluinieri, Jacq., 443.

Dysemone inteyrifolia, Banks & Soland.,

318.

Dysophylla communis, Coll. et HemsL,

443.

Martini, Vaniot, 443.

Dysoxylum procerum, Iliern, 443.

Earina laxior, Jteichb.f. , 175; mentioned,

205.

Ecdysanthera utilis, Hayata et Matmm.,
444.

Ecliinocarpus dasycarpus, Benth,, 444.

tomentosus, Benth., 444.

Echinopanax elatus, Kakai, 444.

horridus, Decne. et Planch., 448.

Echinospermum detlexum, Lehm., 444.

Redowskii, Lehm., 444.

Ectropotheciuincalodictyoii,t7a<y.^&«^r6.,

193; mentioned, 207.

pacificum, 3/i#., 193 ; 205 (as Tricho-

fcteleum).

Ehretia laevis, Roxb., 444.

Eicliliornia Martiana, Seub., 444.

panieulata, Spreng., 444.

speciosa, Kunth, 444.

Elajagnus dirticilis, Servettaz, 444.

mollis, Diels, 444.

ovata, Servettaz, 444.

Thunbergii, Servettaz, 444.

Tutcheri, Dunn, 444.

viridis, Servettaz, 444.

yunnanensis, Servettaz, 444.

Elaeocarpus Duclouxii, Gayn., 444.

Kambi, Z. & GWfa*, 142, pi. 13;

mentioned, 135, 204.

prunifolius, Wall., 444.

pyriformis, .4. Gray, mentioned, 142.

robustus, Roxb., 444.

Varunna, Buch.-llam., 444.

Elaphoglossum austro-sinicum, Matthew

$ Christ, 368.

fusco-punctatum, Christ, 368.

petiolatum, Urban, 308.
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Elaphoglossum petiolatum, vnr. yiuinanense,

C. Chr., 308,

viscosuni, Schutt, 308.

Elastostema elatostemoides, 204, sphalm.

= Bellion i a elatostemoides.

fruticosum, Z. S. Gibbs*, 171 ; men-

tioned, 204 ;
pi. 16.

macrophyllum, Bronyn., 172; men-

tioned, 171, 200.

minutum, Ilayata, 444.

papillosum, Wedd., 444.

sessile, Forst., 171 ; mentioned, 135,

172, 206,

Elatine orientnlis, Makino, 444.

triandra
y
Sehkuhr, 444.

Eleocharis atropurpurea, Kunth, 444.

ovata, It. Br., 444.

palustris, Hook, f,, 331.

sphacelata, It. 2??\, 39.

Elephant opus spicatus, AnbL, 444.

Elm-Seedlings showing Mendelian IJesults

(Henry), 290-300.

Elsholtzia alopecuroides, Leveille et Vamot,

444.

Argyi, Leveille, 444.

blanda, Benth., 444.

Bodinieri, Vaniot, 444.

Cavaleriei, Leveille et Vaniot) 445.

Labordei, Vaniot, 445,

Lychnitis, Leveille et Vaniot, 445.

monostachys, Leveille et Vaniot, 445.

pilosa, Benth., 445.

pseudoeristata, Leveille et Vaniot, 445.

tristis, Leveille et Vaniot, 445.

Embelia parviflora, Wall,, 445.

scandens, Mez, 445.

undulata, il/a:, 445.

vestita, Roxb*, 445.

viridiflora, Seheff., 445.

Emilia prenanthoidea, Z>C, 445.

Empetruni nigrum, var. rubrum, A. DC,

rubrnm, Vahl, 327.

Enardea marginatu, Banks et Soland., 329.

Engelhardtia spicata, Blame, 445.

Enhydra tluctuans, Low\, 445.

Enkianthus pauciflorus, E. II. Wils^ 445.

Epilobium alpinum, Linn., 445.

amurense, Ilaussk., 445.

Beauverdianum, Leveille, 445.

Blinii, L6veille, 445.

Kpilobium Cavaleriei, Leveille', 445.

Cordonei, Leveille, 445.

coreanum, Leveille, 445.

Duclouxii, Leveille, 445.

Esquirolii, Leveille, 445.

pyrricolophum, Franeh. et Sav., 445.

sinense, Leveille, 445.

tenue, Kom., 445.

tetragonum, Linn., 318.

var. antarcticum, Hook.f.
}
318.

Epimedium Komarovi, Leveille, 445.

Epipavtis Lessonii, Urv., 328.

Epithema carnosum, Bentlt., 445.

Epithemia Argus, Kiitz., 201

.

gibba, Kiitz., 201.

gibberula, iiVte., 201.

Sorex, Kiitz., 31.

turgida, Kiitz., 31.

Equisetum arvense, Z//w., 283, 280, 287,

288.

hyemale, X^??2., 284.

liniosum, Zm?*., 2^4, 288.

litorale, Kaehl., 288.

ximum, Zaw., 284, 280, 2S7, 288.

pratense, Z/Wj., 284, 28(5, 287, 288.

sylvaticum, Linn., 284, 2S7, 288.

Eragrostis formo.*ana, Llayata, 445.

Mairei, Hack., 445.

Erantheniuni laxiftorum, yi. Gray, 159.

malaccense, C. Z\ Clarke, 445.

Zollingerianuni, JV<??s, 445.

Erechtites valeriamefolia, DC, 155
; men-

tioned, 139.

Eremosplnera viridis, Zte /?«'//, 30.

Eremurus chineflais, FedUch.
}
445.

Eriachne malouinensis, Stead., 333.

Ericaceae, mentioned, 398.

Erigeron alpinus, Linn., ,'J22.

var. myosotifulius, Hook./., 322.

annuus, 7V/\s\, 445,

asteroides, lloxb., 4 45.

bellidioides, Benth,, 440.

bonariensis, Linn., 440.

morrisonensis, llayata, 440

multiradiatus, Jwtt, <?£ Hook, f., 440.

Yahlii, Gto/A, 322.

Eriobotrya bengalensis, Hook. f.< 440.

Eriocaulon coreanum, Lecomte, 440.

Tacjuetii, Lecomte, 440.

Eriogloasum edule, Blame, 44<>.

Eriophorum gracile, Koch, 44<>.
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Erodium cieutarium, L J

Hirit t . 446.

Erycibe Ilenryi, Prain, 446.

laevigata, Wall., 446,

subspicata, Wall., 440.

Eryngium vesiculosum, Labi/ 1. , 4,

Erysimum macloviana, Clay, 315.

Erythraea australis, 7?. i?/\, 446.

Chaneti, LeveUle, 446.

Erythrina arborescens, Pamp., 446.

stricta, Roxb., 446.

Erytliropalum scandeiis, Blume, 446.

vaguni, Mast,, 446.

Ethulia conyzoides, Linn., 446.

Euastrum, Ehrenb., 57.

ansatum, lialfs, 38.

crispulum, JF. # G, & WW, 26.

denticulatum, -P. (r#y, 26.

longicolle, Norclst., 84.

multioibberuni, Xordst., 83.

quadratulum, F. Gay, 63.

rostratum, lialfs, var. prramorsum

Nordst., 84.

Turnerii, JFerf, 26, 36, 38, 57.

forma denticulatum, i*
1

. (j«y, 36.

forma minor, G% *S'. West*, 57;

*

mentioned, 32.

Eucalamites, Weiss, 281.

Eucalyptus. L'llerit., 5.

citriodora, Hook., 5.

Globulus, Labill.j 5.

sp., mentioned, 170.

Eudorina elegans, Ehrenb., 13, 16, 19, 29,

14, 85.

Eugenia effosa, J. Gray, 146 ; mentioned,

204.

Jambolana, Lam., 446.

inalaccensis, Linn., mentioned (as

moluccensis), 209.

moluccensis, 209, error, see above.

neurocalyx, ^4. Gray, 140 ; men-

tioned, 209.

polypetala, JFatf., 446.

rivularis, Seem., 146; mentioned, 209.

Eunotia, Ehrenb., 77.

crispula, <?. £. fFe$2 *, 78 ; mentioned.

30, 38.

gracilis, liabenh., 30.

lunaris, Grun., 30, 36, 37, 201.

major, liabenh., 36.

var. bidens, r«w Ileurck, 23, 30,

36, 40, 77.

Eunotia pectinalis, liabenh., 36, 38.

Euonymus angustatus, Sprague, 446.

coreanus, LeveUle, 446.

contractus, Sprague, 446.

crinita, Vamp., 446.

Crosnieri, LiveilU et Vaniot, 446.

Hamiltonianus, Wall., 446.

mengtseanus, Sprague, 446.

microcarpus, Sprague, 446.

Miyakei, Hayata, 446.

oukiakensis, Pamp,, 446.

pauciflorus, Maxim., 446.

subsessilis, Sprague, 446.

Tanakre, Maxim., 446.

trichocarpus, Hayata, 446.

uniflorus, LeveUle et Vaniot, 447.

usuriensis, Maxim., 447.

Wilsoni, fiero*/., 447,

Eupatorium formosanum, Hayata, 447.

Tashiroi, Hayata, 447.

Euphorbia Bodinieri, LeveUle et Vaniot
}
447

Bojeri, Hook,, 447.

Cavaleriei, LeveUle et Vaniot, 447.

chrysocoma, LeveUle et Vaniot, 447.

dendroides, Linn.
}
447.

Duclouxii, Leveilli et Vaniot, 447.

Esquirolii, LiveilU et Vaniot, 447.

Fauriei, LiveilU et Vaniot. 447.

Lathyris, Linn., 447.

lucidissima, LiveilU et Vaniot, 447.

lucorum, Pvpr., 447.

microphylla, Heyne, 447.

octoradiata, LeveUle et Vaniot, 447.

orientalis, Linn., 447.

pilulifera, Linn., 168.

Sieboldiana, Morr. etEecne., 447.

takouensis, Leveilli ei Vaniot, 447.

Taqueti. LeveUle et Vaniot, 447.

trigona, Haw., 447.

Euphorbiaceae from Xadarivatu, 168.

Euphrasia borneensis, Stapf, 447.

Maximo^viczii, Wettst., 447.

paucifnlia, IVettst., 447.

petiolaris, Wettst., 448.

Sclilagintweitii, Wettst., 448.

tatarica, Fischer, 448.

Eupiper (§ Piper), 164.

Eurya, Thunb., mentioned, 389.

acuminata, Z>(?., 141, 448.

Loquaiana, Dunn, 448.

strigillosa, Hayata, 448.

/i
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Eutrema Edwardsii, R. Br., 448.

Przewalskii, Maxim., 448.

Evodia JJodinieri, Bode, 448.

colorata, Dunn, 448.

Delavayi, Bode, 448.

Fargesii, Dode, 448.

Jraxinit'olia, Hook./., 448.

\hmvyi, Dode, US.
hupehensis, Dode, 448.

Labordei, Uorfc, 448.

oftieinalis, Z)w/e, 4-18,

Itoxburgiana, Benth., 448.

sutchuensis, Dotffe, 448,

Excoeearia crenulata, U iyht, 448,

Exocarpus compressiformis, Labi//., 4,

Exochorda < J iraldii, Hesse, 448.

Exorrliiza Wendlandiana, /te<?c, men-
tioned, 200.

Faberia Ceterach, Beauverd, 448.
fii Fdckima" (Chiliotriclium amelloideum,

Cass,), mentioned, 321.

Fagara lUondii, Pamp., 448.

Fagelia falklandica, S. Moore, 32G.

Falkland Islands, their Flora, by 0. II.

Wright, 313-389.

Faradai/a vitiensis, Seem., 1(50.

Fatsia horrida, Benth. et Hook.f., 448.

japonica, Deene. et Planch., 448.

polycarpa, Hayata, 448.

Feins, Chinese, Enumeration, by Chas.

rJeekie Matthew, 339-393.

Malesian and Philippine (Christ),

213-215,

Festuca Alopecurus, Urv., 335.

antarctica, Kunth, 335.

arenavia, Lam., 335,

Arimdo, Hook.f., 335.

bromoides, Linn., 330.

ccespitosa, Roem,, 335.

erecta, Urv., 330.

Jluhellata, Lam., 335.

ma^rellanica, Lam*, 330.

maritima, Linn., 448.

ovina, var. mayellaniea, Hack, et Mac-
loskie, 330.

rubra. Linn., 448.

tenui flora, Schrad., 448.
u Fieliima " plant, mentioned, 322.

Fieiis aeanthocarpa, Leveille et Vaniot, 4 18.

Ficus asymetrica, Leveille et Vaniot, 448.

Blinii, Leveille et Vaniot, 448.

Bodinieri, Leveille et Vaniot, 448.

Bonatii, Leveille, 448.

botryoides, Leveille et Vaniot, 449.

cantoniensis, Leveille et Vaniot, 449.

Cavaleriei, LiveitU et Vaniot, 449.

Chaffonjoni, Leveille et Vaniot, 449.

corymbitera, Leveille, 449,

cimeata, L&veille et Vaniot, 449.

Cyanus, Leveille et Vaniot, 449.

Duclouxii, Le'veille et Vaniot, 449.

Esquirolii, Liveiltt et Vaniot, 449.

Fortnnati, LJveille et Vaniot, 449.

llarveyi, Seem., 170; mentioned, 204
hirtffiformis, LJveille et Vaniot, 449.

hypoleucogramma, Leveille et Vaniot,

449.

Janiini, Leveille et Vaniot, 449.

konytchense, Le'veille et Vaniot, 449.

loceratifolia, Leveille et Vaniot, 449.

lageniformis, Leveille et Vaniot, 449.

Letaqui, Leveille et Vaniot\ 449.

longepedata, Leveille et Vaniot, 449.

macrocarpa, Leveille et Vaniot, 449.

macropodocarpa, LJveille et Vaniot,

449.

Martini, Leveille et Vaniot, 449.

Michelii, Leveille, 449.

Neriuni, Leveille et Vaniot, 449.

obliqua, Font, f., 170; mentioned
204.

orthoneura, Leveille et Vaniot, 449.

ouangliensis, LJveille et Vaniot, 449.

pinfaensis, Uveille et Vaniot, 449,

Porteri, Le'veille et Vaniot, 449.

pseudobotryoides, Leveille et J

449.

anxot

retusiformis, Leveille et Vaniot, 449,

rho mboidalis, LJveilUet Vaniot 449.
nitipes, Leveille et Vaniot, 449.

Salix, Leveille et Vaniot, 450.

scabra, Forst. /., 170.

Schinzii, Leveille et Vaniot, 450.

suberosa, Leveille et Vaniot, 450.

Tenii, LAwiHe, 450.

Yaniotii, Leveille, 450.

Filices from Nadarivatu, 183.

Filipendula purpurea, Maxim., 450.

Filix frayilis, Underw., 337.

Fimbristylis crassispiea, Palla, 450.
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Fimbristylis formosensis, C B. Clarke, 450.

gynophora, C. B. Clarke, 450.

koreensis, LeveUle, 450.

melanostachgs, Brongn., 331.

Fitchia speciosa, Cheesm., mentioned, 137.

Flacourtia Balansre, Gagn., 450.

montana, J. Grah., 450.

Fhigellata of Yan Yean Beservoir, 11, 13,

18.

Flemingia Grahamiana, Wight, et Am.,
450.

strobilifera, R. Br., 450.

Floscopa Cavaleriei, LeveUle et Vaniot.

450.

Flower formation in Valeriana dioica, Linn.

(Gregory), 91-104.

Fomes australis, Cooke, 198.

rhabarbarinus, Sacc., 19S.

Foraythia Giraldiana, Lingehh., 450.

Fragaria collina, LJhrenb., 450.

nilgerensis, Scklecht, 450.

Fragilaria, Lynghb., Ho ; mentioned. 10.

crotonensis, Kitton, 38.

Fraxinus Baroniana, Diets, 450.

densi flora, Lingelsk., 450.

Fauriei, LeveUle, 450.

ferruginea, Lingehh., 450.

parvifolia, Lingelsk., 450.

Paxiana, Lingelsk. , 450.

Szaboana, Lingehh., 450.

velutina, Lingehh., 450.

Freyeinetia Milnei, Seem., 179 ; mentioned;

205.

Pritchardii, Seem., 179 ; mentioned.

205.

Storckii, Seem., 179 ; mentioned, 205.

vitiensis, Seem.* mentioned, 205.

Fucus Arescliougii, Kjellm.,10b; mentioned,

109, 117 ftnote.

divaricatua, li. Br., mentioned, 113.

inflatus, Linn., mentioned, 105, 112.

113, 115, 110.

limitaneus, Mont., mentioned, 109.

lutarius, Kitetz., mentioned, 105,

platycarpus, Thuret (Borgesen), 105-

119.

var. limitaneus, Sauv., 109.

Quercus marina, S, G. Gmel., men-

tioned, 11.3.

serratus, Linn., mentioned, 113.

Sherardi, Stackh., mentioned, 117,

LINN. JOURN.—BOTANY, VOL. XXXIX

Fucus spiralis, Linn., 105-109 ; mentioned,

109, 112, 113, 115, 116 (Biirgesen),

fig. pi. 9, (figs.) 107-8-9.

vesiculosus, Linn., mentioned, 105,

109, 113, 114, 115, 116, 118.

f3. spiralis, Lyngb., 106

var. limitaneus, Mont., 106.

Fungi from Nadarivatu, 196.

Fungus of Dry- Rot in Potatoes—Heating

Experiments, 126.

Funkia Argyi, LeveUle, 450.

Legendrei, LeveUle, 450.

magellanica, Willd., 329.

Fusarium, Link
9

development, 121-124
;

parasitism, 124-125.

Solani, Sacc, Fungus of Potato Dry-

Rot, 120.

Gagea Argyi, LeveUle, 450.

eoreana, LeveUle, 450.

hypoxoides, LeveUle, 450.

Gahnia aspera, Spring., mentioned, 207,

javaniea, Mor., mentioned, 180.

vitiensis, Rendle*, 179, pi. 13; men-
tioned, 207.

Gaimardia australis, Gaud, 330.

Galactia dubia, DC, 450.

tenuiflora, Wight et Am., 450.

Galeopsis Tetrahit, Linn., 450.

Galium antarcticum, Hook./., 320.

Argyi, LeveUle et Vaniot, 450.

brachypodum, Maxim., 451.

Comari, LeveUle et Vaniot, 451.

hupehense, Pamp., 451.

kamtschaticum,. Steller, 451.

Martini, LAveille et Vaniot, 451.

palustre, Linn., 451.

pseudo-asprellum, Makino, 451

.

remotillorum, LeveillS et Vaniot, 451.

setuliflorum, Makino, 451.

trifidum, Linn., 451.

Garcinia Cowa, Ro.vb., 451,

Gardenia vitiensis, Seem., 151; mentioned,

205.

Gardneria angustifolia, Wall., 451.

ovata, Wall., 451.

Garovaglia setigera. Mitt., 191.

Gastrodia javaniea, Endl., 451.

Gaultberia Cummingiana, Vidal, 451.

Hookeri, C. B. Clarke, 451.

2 p
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Gaultheria Itoana, Ilayata, 451.

trichophylla, Boyle, 451.

Geissois ternata, A. Gray, 144 ; mentioned,

1.39, 207.

Geitonoplesium cymosum, A. Cunn.,

178.

Geniostoma mpestre, Font., 157 ;
men-

tioned, 206, 208.

Gentiana albescens, Franeh., 451.

aquatica, Linn,, 451.

Aretlmsae, Burkill, 451.

Atkinsonii, Burkill, 451.

csespitosa, Ilayata, 451.

crassicaulis, Duthie, 451.

fasciculata, Ilayata, 451.

Fetisowi, Jfajtf/ e£ WinkL, 451.

ilavescens, Ilayata, 451.

formosana, Ilayata, 451.

Franchetiana, Kusnez., 451.

heptaphylla, Balf.f. et Forrest, 451.

humilis, 5ft?y., 451.

jesoana, Nakai, 452.

leptoclada, Zto//. /. *tf Forrest, 452.

magellanica, Gaud., 820.

panthaica, Burkill, 452.

pedieellata, Wall., 452.

prostrata, Ilaenke, 452.

quadrifaria, Bin me, 452.

riparia, Karel. et Kiril., 451.

scabrida, Ilayata, 452.

scariosa, Balf.f. et Forrest, 452.

taliense, Balf.f. et Forest, 452.

tenuissima, Ilayata, 452.

Trailliana, Forrest, 452.

triflora, Pa//., 452.

Uchimayaniai, Nakai, 452.

Veitchiorum, HemsL, 452.

Yokusai, Burkill, 452.

Geranium colliimm, Steph., 452.

dissectum, Linn., 452.

eriopborum, L6veille, 452.

Grevilleanum, /J 7*//., 452.

Lavergneanuin, L6veille, 452.

Maximowiczii, Hegel et Maack, 452.

platyantlmm, Duthie, 152.

refractum, Edyew. et Ilook.f, 452,

sibiricum, Linn., 452.

Sieboldi, Maxim., 452.

uniflorum, Ilayata, 452.

Wallicbianum, -D. i)w/j, 452.

yesoense, Franch. et Sav., 452.

Gerbera Cavaleriei, Vaniot et LeuilU, 452.

uncinata, Beauverd, 452.

Gesneraceae from Nadarivatu, 158.

Gibbs, Miss L. S., Tlie Montane Flora of

Fiji, 130-13(5,

Girardiella montana, Damm., 452.

Gironniera celtidifolia, Gaud., 170; men-

tioned, 204.

Glaucidium pinnatum, J*Y/?<"£ <?/ Gagn., 452.

Glaucocystis Nostocliinearum, Itzigsh., 31.

Gleditschia caspica, Jta/;, 452.

japoniea, Aft^., 452.

Gleiclienia arachnoides
}
Mitt., 368.

circinata, #?r., 5.

cryptocarpa, Hook., 339.

dichotoma, AVilld., 309.

glauca, Hook., 308,

var. araclmoides, (7. C7?;\, 368.

loevissima, Christ, 369.

linearis, Gr

. Z?. Clarke, 187, 309; men-

tioned, 208, 209.

var. longicauda, Christ, 369.

longissima, Blunie, 368.

Glenodinium cinctnm, Ehrenb., 31.

Globba cliinensis, A". Sehum., 452.

striguloaa, A'. Sehum., 452.

Glochidion anfractuosum, Z. 5. Gibbs*,

108, pi. 15,

bicolor, Ilayata, 452.

cordatum, Seem., 168 ; mentioned, 169,

formosanum, Ilayata, 452.

hiivsntum, Voight
9
452.

lanceolatum, Ilayata, 453.

moluccanum, Blume, 453.

pseudo-obscurum, Vamp., 453.

zeylanicum, ^4. J^ss., 453.

Glceocystis gigas, Lagerh.. 11, 16, 24, 29,

var. maxima, W>$£, 38.

infusionum, Jf. # 6r. & JfV.v/, 29.

vesiculosa, Nag.
f
29.

Gkeothece linearis, Nag., 31.

Glomera Gibbsiae, 7£o//i?*, 170 ; mentioned,

135, 207.

samoensis, Holfe, mentioned, 176.

Glycine clandestina, Wendl., 4.

ussuriensis, Heyel et Maack, 453.

Glycyrrhiza fcetida, Desf., 453.

paucifoliolata, Hance, 453.

squamulosa, Franch., 453.

Gmelina arborea, lioxb., 453.
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'Gnaphalinm aftinis, Urv,
9
321.

antarcticum, Hook,/., 322.

lineare, Hayata, 453.

luteoalbum, Linn,, 453,

niitakayamense, Hayata, 453.

purpnreiun, Linn., 322.

Sieboldianum, Franch. et Sav., 453.

Stewartii, C. i>. Clarke, 453.

Goinphogyne cissiformis, Griff., 453.

Gomphonema constrictum, Ehrenb., 17.

gracile, Ehrenb., 17, 30, 37, 38, 30.

var. diehotomum, Van Heurck,

intricatum, JEwfe., 30, 202 ; mentioned,

209.

olivaceuni, Kiitz., 202.

tenellum, Kiitz.
t
38.

Gnmphosphjeria lacustris, Chod., 31.

Gomphosteinma lucidum, 1(7///., 453.

parvifiorum, Wall., 453.

pednnculatum, Benth., 453.

Gonatozygon Brebissonii, I> liary
}
25.

Kinahani, Jiabenh., 14, 25.

monotaenium, Zte Biiry, 14, 24, 25,

51.

Gongronenia Hemsleyana, Warb.
y
453.

nepaiense, Decne., 453.

Goniojthlebium caudiceps, T. Moore, 377.

erytkrocarpum, Bedd., 378.

Goniuin pectorale, O. jF, Mull., 29.

Gonyaulax, Diesiny, 80, 81, 81 ftnote.

Goodeniaceae from Nadarivatu, 155.

Goodyera labiata, Tamp.. 453.

Matsnmnrana, Sch/eckter, 453.

Gordonia sinensis, HemsL et E. H. Wils.,

40o.

Gossypium brasiliense, Macf., 453.

Gouania leptostachya, DC, 453.

Gramineaa from Nadarivatu, 181.

Grammitis decurrens, Wall., 378.

scolopendrina, Bory, 382.

vestita, W»B., 369.

Graptopliyllnm Siphonostena, F. MnelL,

1 59 ; mentioned, 206.

Gratiola axillaris, Nakai, 453.

violacea, Maxim., 453.

Gregory, li. P., Flower formation in

Valeriana dioiea, Linn., 91-104.

Grewia abutililblia, Vent., 453.

asiatica, Linn., 453.

kevigata, Vahl, 453,

Grewia tiliaefolia, Vahl, 453,

Guioa rhoifolia, Iladlk., 143; mentioned,

208.

Guldenstaedtia brachyptera, Famp., 453.

Harmsii, Ulbrich, 453.

Henryi, Palib., 453.

Ilenryi, Ulbrich, 453.

Gunnera falklandica, Plook. f., 318.

magellanica, Lam., 318.

Gymnadenia pseudodiphylla, KraenzL,

453.

sachalinensis, KraenzL, 454.

scabrilinguis, KraenzL, 454.

Gymnema formosense, Warb., 454.

Qymnogramme Andersoni, Bedd., 393.

aurita, Hook, 360,

cantoniense, Baker, 377.

decurrenti-aluta, Hook., 361.

Delavayi, Baker,. 369.

diy itata, Baker, 378.

elliptica, Baker, 369, 378.

fraxinea, Bedd., 353, 369.

giyantea, Baker, 357, 369.

gravimitoides, Baker, 369 ; mentioned,

379.

Hamiltoniana, Hook., 369, 382.

Henryi, Baker, 369 : mentioned; 379.

involuta, Hook., 369, 382.

japonica, I)esv., 353, 369.

javaniea, Blunie, 353.

laneeolata, Hook., 369, 380.

var. minor, Baker, 384.

macrophyUum, Hook., 380.

Mainyayi, Baker, 369, 371, 380.

Makinoi, Maxim., 342, 369.

Marant<e, Mett., 374,

membranacea, Hook., 369, 382.

mierophylla, Hook., 342.

opaca, Spreng., 365.

Totta, Sclilecht., 360, 369.

vestita, Presl, 369.

WriyJitii, Hook., 384.

Gymnopteris bipinnata, Christ, 369.

Bonii, Christ, 371.

Delavayi, Undertv,, 369.

flayellifera, Bedd., 371.

quercifolia, Bernh., 371

.

variabilis, Bedd., 371.

vestita, Undent'., 369.

Gymnosporia Royleana, M. Laics., 454.

Gynura elliptica, Yabe et Hayata, 454

2 P 2
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Gynura flava, Hayata, 4-54.

pseudo-china, DC, 454.

Gyrosigma, Hass., 21, 79, 80.

attenuatum, Rabenh., 80.

distortum, W. Sm., var. Parkeri, C'ietra,

88, 89.

elongatum, JF. fitoi., 17, 21, 45.

var. ?, 40, 79.

Habenaria microgymnadenia, KraenzL,

454.

shensiana, KraenzL, 454.

superflua, Reichb. f., 178 ; mentioned,

200,

/•

tioned, 204.

Hakea laurina, -R. Br., 5.

Hamadryads argentea, Hook./., 314.

Hnntzschia Amphioxys, Grim,, 31, 36.

Harpullia cupanoides, Roxb., 454.

Hayata, B., Junipents taxifolia, Hook. &
Arn., 89-90.

Heating experiments on the fungus of Dry-

Hot in Potatoes, 126.

Hedycarya dorstenioides, A. Gray, 167

;

mentioned, 210.

Hedychium yunnanense, Gayn., 454.

Hedyotis Cratseogonum, Spreny., 151.

hirsuta, Spreng., 454.

Matthewii, Dunn, 454.

scandens, Roxb., 454.

vestita, _ff. 2?/\, 454.

Iledysarum Arbuscula, Maxim., 454.

scoparium, F. Mey., 436.

Seminowii, ifrv/e/ e£ Herd., 454

Heleocharis macrorrhiza, lioeck., 331.

sphacelata, J?. 2fr\, 5, 22.

Helichrysum sp.,4.

Helicteres elongata, Wall., 454.

Isora, Linn., 454.

viscida, Illume, 454.

Heliotropium europzeum, Linn., 454.

Helminthostachys zeylanica, Hook., 869.

Helwingia Argyi, Leveille et Vanioty 454.

Hemerocallis Dumortieri, Morr., 454.

Middendorfii, Trautv. et Mey., 454.

Hemigraphis reptans, 7
T

. Anders., 454.

Hemionitis aritblia, 7\ J/oo/v, 369.

esculentum, Retz,, 857.

Griffithii, Hook. f. & Thorns., 343,

369.

Hemionitis japonica, Tlmnb., 353.

opaca, 1). Don, 365.

plantayinea, Car., 342.

prolifera, Retz., 360.

reticulata, Baker, 342.

Hemsley, W. Botting, Communication by

(Hayata), 89-90.

Hemsleya trii'oliolata, Coyn., 454.

Henry, A., Elm-Seedlings showing Men-

delian Results, 290-300.

Henna Silvestrii, Pamp., 454.

Hepatic® from Nadarivatu, 193.

Heptaca, Lour., mentioned, 3;C

lot[folia, Gard. & Champ., 407.

Heptapleurum elatum, C. />. Clarke, 454.

hypoleucum, Kurz, 454.

impressum, C. li. Clarke, 454.

racemosum, Redd., 454.

venulosum, Seem., 454.

Heraeleum burmanicum, Kurz, 454.

kansuense, Diets, 454.

nepalense, D, Don, 454.

Herminium coiloglossum, Schlechter, 454.

gracile, King et Pant I., 455.

Herpetospernium graudifioium, tiy/w.,435,

Hesperis lutea, Maxim,, 455.

Ileterochieta asteroides, 7JC, 455.

Heterosiemma alatum, Wight et Am., 455,

Heynea trijuga, Roxb., 455.

Hibiscus furcatus, Willd., 455.

Manihot, IAnn., 455.

pungens, Roxb., 455.

Hieracium antarcticum, ?7rt\, 324.

hololeion, Maxim., 455.

Hierochloe antarctica, R. Br., 882.

australis, Roem. et Schult., 455.

inagellanica, Hook, f., mentioned, 813,

332.

odorata, Beauv., 455.

redoleus, jR. i?#\, 332.

Hill, A. W., Acaulescent species of

Mahastrum, A. Gray. 216-230.

Himantidium bidens, Greg., 77.

Hippocratea indica, Willd., 455.

Hiptage candicans, Hook./., 455.

Ilirneola Auricula-Judae, Berk., 197.

Histriopteris incisa, J. Sm., 861), 8*9.

Hookeria Graeffeana, C. Muell., 191.

Hookeriaceie from Nadarivatu, 191.

Holboellia Fargesi, Reaub , 455,

granditlora, Reaub., 455.
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Holostemma llheediana, Spreng,
9
455.

Hoinalanthus nutans, GuilL, 170; men-

tioned, 208.

Homanthis echinulata, Hombr. et Jacquin.,
o .»

q

Homoiantkm echinulatus, Cass., 323.

Hurmospora trans versalis, Breb., 49.

Horwood, A., Catamites Schutzei, Stur,

277-289.

Hoya australis, 11. Br., 157; mentioned,

209.

Lyi, Leveille, 455.

Ilumata Hookeri, Diels, 369.

lepida, 7
1

. Jfoore, 3(59.

repens, Diels, 370.

sessili folia, Mett., 186.

Tyermanni, 7
T

. Moore, 370.

Hutchinson, J., see Sprague, T. A.

Ilyalotheca dissiliens, Breb., 10, 29, 36.

hians, Xordst., 29, 83.

mucosa, Ehrenb., 10, 29.

Hydnaceae from Nadarivatu, 197.

Hydiiopliytuin grandiflorum, Becc., 153

;

mentioned, 206.

Hydnum ochraceum, Per*., 197.

Hydrangea glabra, Hayata, 455.

integra, Hayata, 455.

integrifblia, Hayata, 455.

Kawakamii, Hayata, 455.

longi folia, Hayata, 455.

Taquetii, Leveille, 455.

tiliaefolia, Leveille, 455.

virens, 7/o e^ Matsum., 455.

Hydrocharis Bodinieri, Leveille et Vaniot,

455.

Hydrocotyle asiatica, Linn., 148.

conferta, Wight) 455,

setulosa, Hayata, 455.

Hygrophila angu^titblia, 7?. 7>V., 455,

polyspernnt, 7'. Anders., 455.

quadrivalvis, 2\fees, 455.

Hymenocluete crocicreas, i?er&. Jj* Broome,

197.

Hymenodictyon fiaccidum J/7*//. 455.

Hymenolepis spicata, Presl, 180, 370

Hymenopbyllum barbatum, Baker, 370.

Blumeanum, Spreng., 370.

ccespitosum, Gaud., 336.

coiTiigatum, Christ, 370.

mentioned, 205.

HymenophyllacesB from Nadarivatu,

183.

Hymenophyllum, Sm., 5.

australe, Willd., 185, 370 ; mentioned,

205.

—— var. elongatum, Christ, 370.

Delavayi, Christ, 370.

denticulatum, *S?t\, 370.

dilatatum, Sic., 370.

var. amplum, Christ, 370.

fastigiosum, Christ, 370.

Filicula, Bory, 391

.

Henryi, Baker, 370,

integrum^ v. d. Bosch, 370.

javanieum, Spivng., 370.

microsorum, 6'. <7. Bosch, 370.

multifidum, *S'w., 185
;
mentioned, 207.

oligosorum, Male, 370.

omiense, Christ, 370.

oxyodon, Baker, 370.

paniculiflorum, Presl, 370.

peltatum, Dew., 337.

penangianum, Matthew § Christ, 214.

polyanthos, *SV/\, 370.

riukiuense, Christ, 37 0.

tunbridgense, $m., 370.

Wilsoni, var. -y, Hook., 337.

Hymenopogon parasiticum, Wall., 455.

Hypeeoum millefolium, Leveille et Vaniot,

455.

Hypericum Argyi, Leveille et Vaniot, 455,

Biondii, 7i. AW/., 450.

Bodinieri, Leveilli et Vaniot, 456.

Bonatii, Leveille et Vaniot, 456.

Cavaleriei, Leveille, 456.

cernuum, llo.vb., 456,

Delavayu 72. AW/,, 45(5.

Dominii, Leveille, 450.

elatoides, 7i. AW/., 450.

Esquirolii, Leveille, 456,

Giraldii, ii. AeW., 456.

riemsleyanum, Leveille et Vaniot, 450

Henryi, Leveille et Vaniot, 450.

llookerianum, Wight et Am., 450.

kouvtchense, L&veilU, 456.

lateriflorum, Leveille, 450.

longifolium, Leveille, 456.

inororanense, 7i'. AW/., 456.

Nakaianum, Leveille, 450.

oblongifolium, Choisy, 450.

obtusatum, it. /vW/., 456.

pedunculatuni, 7i'. AW/,, 450.
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-Hypericum Scallani, li. KelL, 456.

Taqueti, Leveille et Vaniot, 466.

Tbomsonii, P. KelL, 456.

virginicum, Linn,
f
456.

Yabei, Leveille et Vaniot, 456.

Hypnacerc from Nadarivatu, 192.

Hypnodendron subspininervium, «7«cg. rf

Sauerb., 193.

Hypnum byssicmde, C. Muell., 192.

cahdktyon, C. Muell., 193.

Piekerinyii, Sulliv., 192.

subspininervium, 0. Muell., 193.

Hypochceris, Linn. = geq.

Hypochceris are n aria, 67/?/<7 , 324.

minima, Willd. ex TIrv., 324.

Hypoestes tri flora, Roem. et Schidt., 450.

Hypolepis punctata, Mett., 371.

tenuifolia, Bernh., 371.

Hypopitys multiflora, *S'c0j>., 450.

Ilypopterygiaceae from Xadarivatu, 191.

Hypopterygium convolutacetan, V. Muell.,

191.

oceanicum

205.

* Mitt., 191
; mentioned

.

Ichnocarpus frutescens, P. Br., 450.

Idesia polycarpa, Maxim., 45(5.

Ilex Enjrleriana, Zoe»$., 450.

excelsa, fFWZ/., 450.

malabarica, Bedd., 450.

micrococca, Maxim., 456.

odorata, Puck.-Ham., 450.

Siureroki, Maxim., 450.

umbellulata, Loes., 450.

AVilsoni. /".oes., 450.

Illicium Dunnianum, Tutelar, 456.

Farjresii, /yY/?ej£ ££ Gay?*., 457,

Silvestrii, Parol., 457.

yumianeiiee, jpiwrf rf (utyn., 457.

Illipera cordata, Z)*ww, 457.

luzonensis, Merrill. 457.

parviflora, Dunn, 457.

platyandra, Dunn, 457.

ternata, Dunn, 457.

Impatiens Abbatis, Hook./, 457.

apalophylla, Hook./., 457.

aquatilis, Hook./, 457.

arctosepala, Hook./., 457.

atherosepalu, Hook./, 457

bellula, Hook./, 457.

Impatiens Bodinieri, Hook./, 457

brevipes, Hook./, 457.

compta, Hook./, 457.

cosmia, Hook./, 457.

crassicornu, Hook./., 457.

crassiloba, Hook./, 457.

crenulata, Hook./, 457.

cvanantha. Hook, f., 457.

desman t ha, Hook./., 457.

diaphana, Hook./., 4-17.

dicentra, Franch., 457.

dichroa, Hook./., 457.

distracta. Hook./, 457.

Duclouxii, Hook./., 457.

Ernstii, Hook./., 457.

extensifolia, Hook./, 457.

Faberi, Hook./, 457.

Fargesii, Hook./., 457.

o-anpiuana, Hook./, 457.

grasterocheila, Hook./, 457.

irabecilla, Hook./, 457.

infirma, Hook./, 457.

koreana, Nakai, 457.

Labordei, Hook./, 457.

lasiophyton, Hook./, 457.

latebracteata, Hook./., 457.

Lecomtei, Hook, f., 457.

lepida, Hook./, 457.

leptocaulon, Hook./., 457.

Leveillei, Hook./., 457.

lilacina, Hook. /'., 458.

lucorum, Hook./, 458.

manraritifera, Hook./, 458.

Martinii, Hook./, 458.

membranifolia, Franch., 458.

mengtszeana, Hook./., 458.

microstachvs, Hook, f., 458.

minimisepala, Hook./, 458.

monticola, Hook./. 458.

Morsei, Hook./, 458.

Mussoti, Hook./, 458.

nasuta, Hook./, 458.

nobilis, Hook./, 458.

obesa, Hook./., 458.

odontophylla, Hook./., 458.

omeiana, Hook./, 45S.

oxyanthera, Hook./., 458.

piufanensis, Hook,/. 458.

platychlsena, Hook./, 458.

poculifer, Hook./, 458.

Principis, Hook./, 458.
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Impatiens Pritzellii, Hook./., 458.

pterosepala, Hook, /., 458,

pudica, Hook,/., 458.

punctata, Hook./., 45b.

reptans, Hook. f., 458.

siculifer, Hook./*, 458.

sigmoidea, Hook./., 45b.

Silvestrii, Pamp., 458.

Soulieana, Hook./., 45b.

sutchuensis, Franch., 45b.

tornentella, Hook./., 458.

torrulosa, Hook, f., 458.

tortisepala, Hook./., 458.

toxopliora, Hook, f., 458.

trichopoda, Hook./., 45b,

trigonoclada, Hook./., 45b.

unifiora, Hayata, 458,

Wilsoni, Hook./., 458.

Indigofera Dosua, Buck.-Ham., 458.

galegoides, _Z>C,459.

Gerardiana, 7£. Grah., 451),

Mairei, Pamp., 459.

mgrescens, Kurz, 459.

pulchella, Ho.rb., 459.

Svlvestrii, Pump., 459.

Inocarpus edulis, Forst., mentioned, 1209.

Inula eupatorioides, 2)C.
;
459.

nervosa, WalL, 459.

rubricaulis, Benth. et Hook./., 459.

spivaifoliU) J,inn., 459.

squarrosa, Linn.) 459.

lodes rugosa, Gayu., 459.

Ipomcea cynanchiiblia, C. i?. Clarke, 459.

heterophylla, i?. ifr\, 459.

Learei, Paxt., 459.

linifolia, Blume, 459.

muricata, Jacq., 459.

sepiaria, Koen., 459.

viti folia, Sweet, 459,

Iresine Herbstii, Hook., 161 ; mentioned.

139.

Iris JJulleyana, Dykes, 459.

Cavaleriei, LeveilU, 459.

Duclouxii, LeveilU, 459.

Foirestii, Dykes, 459.

niandschurica, Maxim., 459.

setosa, P«//.
3
459.

Wilsoni, C. //. JFnV^, 459.

yunnanensis, LeveilU, 459.

Isachne Clarkei, Hook, /., 459.

nionticola, Bitese, 459.

Isachne pallens, Hillebr.
}
mentioned, 182.

vitiensis, liendle*, 181 ; mentioned,

139.

Ischfemum muticum, Linn., 459.

timorense, Kunth, 496.

Isolepis brews, Brongn., 331.

mayellanica, Gaud., 331.

Meyeniana, Nees, 33 J,

pygmsea, var. brevis, Hook.f., 331.

Isopterygium byssicaule, «/«£•//. e£ Sauerb.,

192.

Isopyrum Cavaleriei, L&veilU et Vaniot,

459.

Francheti, ,?>'>*<?£ ^ Gayn., 459.

fumarioides, Linn., 459.

Raddeanum, 6*. MuelL, 459.

tuberosum, LeveilU, 459.

Isotoma longiflora, iVeaf, 459.

Itea macrophylla, Wall., 4G0,

virginica, Linn., 400.

Lveris monocephala, Cass., 324.

Jasminum anastomosans, Wall., 460.

attenuatum, Itoxb., 460.

glandulosum, WalL, 460.

grandiflorum, Linn., 400.

tioned, 205,

/• men-

Jatropha glanduliiera, Lloxb., 460.

Juglans eathayensis, Dode
}
400.

Draconis, Dode, 460.

Duclouxiana, Do<7e, 4(K).

fallax, Dode, 460.

Orientis, Dode, 460.

sigillata, Dode, 460.

sinensis, Dode, 460,

Juncellus nipponicus, C. 2?. Clarke, 460.

Juncoides Alopecurus, Macloskie, 330.

Juncus ampliiblius, ^4. Camus, 400.

castaneus, $»*., 460.

Clarkei, Buchen., 460.

compressus, Jarcy., 460.

crassifolius, ^4. Camus, 460.

iiliformis, Linn., 400.

gracilicaulis, ^4. Camus, 460.

grandiflorus, Linn, f., 330.

inconspieims, Urv., 330.

Kingii, Bendle, 460.

Krameri, Franch. et Sav., 460.

lamprocarpus, Ehrh., 460.
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Juncus leptospermiis, Buchen., 460.

leucanthus, Royle, 460.

leucomelas, Boyle, 400.

longistamineus, A. Camus, 460.

Maximowiczii, Buchen,, 460.

niponensis, Buchen., 460.

ochracens, Buchen., 460.

paUidus, R. Br., 330.

papillosus, Franch. et Sav., 460.

scheuchzerioides, Gaud., 330.

var. inconspicuus, Macloskie, 330.

setchuensis, Buchen., 460.

sikkimensis, LLook. /., 461.

sphenostemon, Buchen., 4(51.

umbellifer, £A*tf» <?* FflrnVrf, 461.

vayinatus, It. I?i\, 330.

yunnanenais, .4. Camus, 461.

Jungermaniace* Anakrogvnae, coll. in Fiji,

193.

Juniperus formosana, Hayata, 461.

morrisonicola, Hayata, 461.

taxi folia, ZToo/t. # Am. (Hayata),

89-90, pi 7.

Justieia burmanica, C. B. Clarke, 461.

patenti flora, HemsL, 461.

vasculosa, Wall, 461.

Kadsura discigera, JVwri rf 6to^w., 461.

japonica, Juss., 461.

lanceolata, A7wy, 461.

longepedunculata, Finet et Gagn., 461.

pubescens, Miq., 407.

Roxburgiana, -4/v*., 461.

Kalomikta, Her/el, mentioned, 397.

manshurica, Kegel, 404; mentioned,

396.

Keeble, Prof. F., Communication bv, 120-

129.

Keteleeria Esquirolii, Leveilie, 461.

formosana, Hayata, 461.

Kirchueriella Innaris, J/wft., 13, 16, 40.

obesa, IV. $ G. S. West, 36.

Koeleria mukdenensis, Domin, 461.

Krascheninikowia eritrichioides,

461.

Diels,

Maximowicziana, Franch. et Sav.,

461.

Kydia calycina, Ro.vb., 461.

Kyllinga brevifulia, Rottb., 46]

.

monocephala, Rotrb., 179.

Labiate from Nadarivatu, 160.

Lachnocladium furcellatum, Lev., 197.

Lactuca alliaris&folia, Liveilliet Vaniot, 461.

Beauverdiana, Leveillc, 461.

biauriculata, Vaniot et LSvei/lc, 461.

Cavaleriei, Leveilie, 461.

Dubysea, 6'. /A Clarke, 461.

hoatiensis, L&veiltt, 461.

kouyangensis, Leveillc, 461.

multipes, L&veille et Vaniot, 4(51.

Xakaiana, Leveillc et Vaniot\ 461.

nunimularifolia, Leveilie et Vaniot, 461

.

Quercus, Leveillc et Vaniot, 461.

Seneeio, Leveillc et Vaniot, 16-?.

Sonchus, Leveilie, 462.

strigosa, Vaniot et Leveillc, 462.

Taqueti, LSveilli et Vaniot, 462.

Taraxacum, Leveillc et Vaniot, 462.

Lagenophora Pickeringii, ^4. Gray, men-

tioned (as Layenospora), 209.

Layenospora, 209, err., see Lagenophora.

Lagerheimia, Chodat, 74, 75.

splendens, 6?. & JVest* (nomen), 13,

16, 40, 43, 45.

Lagerstrcemia Fauriei, Koehnc, 462.

glabra, Koehnc, 462.

unguirulata, Koehnc, 462,

Laggera ilava, Benth. et Hook./., 462.

pnrpurascens, *&/*. />'?/>., 462.

Lainium coronatum, Vaniot, 462.

foliatum, Dunn, 462.

kouyangense, Vaniot, 462.

Laportea Dielsii, Pamp., 462.

Harvey i, Seem., mentioned, 204.

longispica, Pamp., 462.

Larix Principis-Rupprechtii, Mayr, 462.

Laschia, Fries, mentioned, 13(5.

Candida, ^J. Z. Sm*, 198.

crenulata, .1. Z. tfw.*, 19S.

Lasia aeuleata, Lour., 462.

heterophylla, Schott, 462.

Lasianthus areolatus, Dunn, 462.

japonicus, 3ft;., 462.

Tashiroi, Matsinn., 462.

Lasiorrhiza ceterachifo/ia, Cass., 323.

viscosa, Cass., 323,

Lastrea anyustlfrom, T. Moore, 360.

barbiycra, T. Moore, 360.

cana, «/. &»., 360.

Henderson!, Redd., 363.

hirsutipe*, Uedd., 363.
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Lastrea Hookeriana, Presl, 386,

Standishit, T. Moore, 388.

Lathyrus alatns, Kom., 462.

Fauriei, Leveille, 462,

Vanioti, Leveille, 462.

Ledum palustre, Linn., 462.

Leea erispa, Linn., 462.

Dielsii, Leveille, 462.

sambucina, Willd., 143, 462; men-

tioned, 208.

theifera, Leveille, 462.

Leguminosae from Nadarivatu. 144.

Leiocarpie (§ Actinidia), Dunn, 399, 401,

404.

Lemmaphyttum microphyllum, Presl, 359.

Lemna gibba, Linn., 462.

oligurhiza, Kurz, 462.

trisulca, Linn., 462.

Lens esculenta, Moench, 4(52,

Lentinus Gibbsue, A. L. Sm.*
}
199; men-

tioned, 136.

Leontodon Lycodon, Banks et Soland., 324.

pubescens, Banks et Soland., 324.

Taraxacum, Linn., 324.

Leontopodiuniji?, Br., see also Gnaphalium.

calocephalum, Bvauverd, 462.

Giraldii, Diels, 462.

microphyllum, Hat/ata, 462.

Soaliei, Beauverd, 463.

Lepidozia Lindenbergii, Gottsche, 195.

Leptinella scariosa, Cass., 323.

Leptochilus Bonii, C. Chr., 371.

cuspidatus, C. Chr., 371.

decuvrens, Btume, 371.

Harlandii, C. Chr., 369, 371, 380.

heteroclitus, C. Chr., 371.

lomarioides, Bhune, 371.

virens, C\ Cfl/\, 371.

zeylanicus, C. 6%r., 371.

Leptocyonium barbatum, v. d. Bosch, 370.

Leptodermis virgata, Edyew., 463.

Leptogium cliloromelum, 3'///., 199.

Leptorhynchos tenuifolius, F. Muell., 4.

Lepvrodiclis Giraldii, Diels, 463.

LeskeacesG from Xadarivatu, 191.

Lespedeza Bonatiana, Pampt} 463.

Fauriei, Leveille, 463.

Mairei, Pamp., 463.

Maximowiczi, C A'. Schneider* 463.

nanteianensis, Pamp., 463.

parviliora, Kurz, 463.

Lespedeza Prainii, Co//. e£ Hems!., 463

Lettsomia bella, C. J?. Cforte, 463.

liirsutissima, C. B. Clarke, 463.

strigosa, Tutcher, 463.

Leucas ciliata, BentL, 463.

lavanduhefolia, #w., 463.

ifolia

Hook

viscosa, Cass., 323.

Leuchceria, Less., 323= prjec.

Leucobryaceee from Xadarivatu, 189.

Leucobryum laminatuni, Mitt., 189; men-

tioned, 205.

Leucomeris decora, Kurz, 463.

Leucomium debile, Mitt., 193.

Leucosmia acuminata, A. Gray, 167 ; men-

tioned, 205.

Libanotis seseloides, Turcz., 463.

Lichenes from Xadarivatu, 199.

Ligularia dolichobotrys, Diels, 463.

Ligusticum Franclieti, Boissieu, 463.

marginatum, C B. Clarke, 463.

multifiduni, Sm., 463.

seseloides, Fisch. et Mey., 463.

Ligustrum acutissimuin, Kuehne, 463.

Prattii, Koehne, 463.

Roxburghii, C. B. Clarke, 463.

Tschonoskii, Decne., 463.

LUiacese from Xadarivatu, 178.

Lilium avenaceum, Fisch., 46)3.

Cavaleriei, Leveille et Vaniot, 463.

dauricum, Ker-Gaivl., 463.

Fauriei, Leveille et Vaniot, 463.

graminifolium, Leveille et Vaniot, 463.

llansoni, Leichtlin, 463.

Linceorum, Liveille et Vaniot, 463.

niaculatum, Thunb., 4(53.

majoense, Liveille, 4(53.

myriophyllum, E. Jl. JVils., 463.

philippinense, Baker, 4(54.

polyphyllum, 1). Don, 464.

Pyi, LiveilU, 464.

Taqueti, LeveilU et Vaniot, 464.

Tenii, Leveille, 464.

Limnanthenium eoreanum, Ltveille, 464.

exaltatum, F. Muell, 5.

indicum, Thwaites, 4(54.

Taqueti, Leveille, 464.

Limnophila Cavaleriei, Vaniot, 464.

Limosella aquatiea, Linn., 464.

var. tenuifolia, Ilouk.f., 326.
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Limosella australis, II, Br., 320.

temrifolia, Nutt., 326.

Lindera elongata, Hook./., 404.

Lindsaya cultrata, Sw., 371.

var. japonica, Hook., 37 1

.

davallioides, Blume, 371.

ensifolia, Sw., 390.

jlabellulata, Dry., 371

.

heterophyila, Dry., 390.

orbiculata, Mett., 371.

repens, Bedel, 371.

Linneea Schumannii, Graebn., 404.

*rj?«o?'fl, A. Br. & Yatke, 413.

Linociera insignia, C, Ji. Clarke, 404.

macrophylla, Wall, 404.

Linum Cavaleriei, Leveille et Vaniot,

404.

Liparis caespitosa, Lindl, 464.

JJunnii, Rolfe, 404.

Fargesii, Finet, 464.

fissipetala, Finet, 404.

Giraldiana, Kraenzl, 464.

maperta, Finet, 464.

japonica, Miq., 404.

liliifolia, liieh., 464,

TJchiyamoe, Schlecter, 464.

Lipocarplia argentea, it. />r., 404.

microcepliala, Kuntli,, 404.

Liquidambar styraciihia, Linn., 292

ftnote.

Listera Savatieri, Ma.vim., 404.

Lithospermnm secundum , Xakaij 404.

Litsea, Lam., see Aetinodaphne.

Littoral Alga-flora, 22; in tables, 31.

Lobelia rosea, Wall., 404.

Logania dentata, llayata, 464.

Loganiaeeae from Nadarivatu, 157.

Lolium perenne, Linn,, 33(5.

Lomagramme pteroides, J. Sin., 371.

Lomaria, Willi, 5.

adnata, Blnme, 376.

alpina, Spreng., 338.

antarctiea, Carmich., 338.

blechnoides, Bory, 338*

Boryana, Willd., 338.

capensis, Willd., mentioned, 208.

decurrens, Baker, 371

.

deffexa, Baker, 351, 371.

euphlehia, Kunze, 370.

glauca, Blume, 376.

Ilancockii, Baker, 301.

Lomaria linearis, Colenso, 338.

magellanica, Desv., 338.

var. angusthecia, Bory, 338.

polypodioides, Gaud., 338.

robusta, Carmich., 338.

setigera, Gaud., 338.

zamioides, Gardn., 338.

Lonchitis teniiifolia. Forst., 371.

Longman, Miss S., Pry-Rot of Potatoes,

120-129.

Lonicera anisocalyx, Behder, 404.

glabrata, Wall, 404.

Graebneri, Iiehder, 404.

Guilloui, Leveille et Vaniot, 404.
"

Ilarmsii, Graebn., 404.

Kachkarovii, Iiehder, 404.

leptantha. Iiehder, 404.

leycesterioides, Graebn,, 464.

ligustrina, Wall., 405.

litangensis, Batal, 405.

mamillnris, Iiehder, 405.

Maximowiczii, 31a. vim., 405.

mitis, Behder, 405.

modesta, Hehder, 405.

nigra, Linn., 405.

nubigena, Iiehder, 405.

perulata, Behder, 405,

prostrata, Iiehder, 405.

proterandra, Behder, 405.

pseudoproterantlia, Pavtp,, 405.

shensiensis, Iiehder, 405.

Loplianthus Cypriani, Baeol, 465.

Lopbocolea muricata, iNV^s, 195.

Lorauthacese from Nadarivatu, 108.

Lorantlius insularum, -4, Gray, 108.

Owatarii, llayata, 405.

Lotus australis, Andr., 465.

Lourea campanulata, Benth., 4(h).

Loxogramme Duclouxii, Christ, 371.

laneeolata, Presl, 371.

minor, Mak., 384.

Loxostemon pulcheilus, Hook.f. et Thorns.,

465.

Loxostigma aureum, Dunn, 465.

Griffithii, C. Z?. C&rte, 4(55.

" Lucet masque" Pernetty, 318.

Lnculia gratissima, Wall., 465.

Pinceana, Hook., 465.

Luisia liukiuensis, Sehleehter, 405.

Lumnitzera raceinosa, Willd., 465.

Luzula Alopecurus, Desi\, 330.
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Luzula rufescens, Fischer', 465.

spicata, DC, 465.

Lufuriaga marginata, Benth. et Hook. f.,

329.

Lychnis laeiniata, Maxim., 465,

Lycium ovatum, Pair., 465.

rhombifolium, Dippel, 465.

Lycopodiacese from Nadarivatu, 188.

Lycopodium clavatuni, Linn., 188; men-

tioned, 135.

var. magellanicum. Hook, f.,

339.

Menziesii, Spring, mentioned, 189.

206.

Phlegrnaria, Linn., 188.

phlegmaroides, Gaud., 188,

serratum, Thunb.
}

188 ; mentioned,

206.

squarrosum, Forst.f., 188.

Lycopsis arvensis, Linn., 465.

Lyco])iis Cavaleriei, Leveille, 465.

coreanus, Leveille, 405.

Maackianus, Kom., 465.

Lycoris Sprengerii, Comes, 465.

Lygodium circinatum, Sic, 372.

flexuosum, Sw., 372.

japonicum, Sw.
t
372.

retieulatum, Schkuhr, 188 ; mentioned,

205

.

seandens, Sic, 372.

subareolatum, Christ, 372.

Lyngbya perelegans, Lemm.
}

31.

Lysimacliia Bodinieri, Petitm., 465.

bracteata, Forrest, 465.

Brittenii, Knuth, 465.

ceplialautha, Knuth, 465,

chenopodioides, Watt, 465.

co rean a, Nakai, 466.

Kngleri, Knuth, 466.

Franchetii, Knuth, 466.

glandulosa, Knuth, 466.

humifusa, Knuth, 466.

Knuthii, Petitm., 466.

latronum, LeveilU et Van'tot, 466.

Leveillei, Petitm., 466,

lichiangensis, Forrest. 466.

lobelioides, WalL, 466.

longisepala, Forrest, 400.

melampyroides, Knuth, 46(5.

moupinensis, Knuth, 401).

Paxiana, Knuth. 460.

Lysimachia plicat a,
r
.F/m*c/t., 466.

Pseudo-Henryi, Pamp., 466.

quadriflora, Petitm., 466.

remota, Petitm., 466.

repens, Urv., 325.

Wilsoni, IlemsL, 466.

Lysionotus Cavaleriei, Leveille, 466

serrata, 7). Don, 466.

Lytlirum Argyi, Leveille, 4(H).

Macliilus formosana, Hmjata, 466.

Phoenicis, Dunn, 466.

Maerobiotus sp., 23.

Macromitrinniinciirvifo]iun),>Sc ,7/^w/r.J90.

tongense, Sulliv., 190.

Macropanax oreopliilum, ilfty., 466.

undulatum, Seem., 466,

Macropiper (§ Piper), 162.

Macrorhynchus chilensis. Hook, et Am.,

324.

pumilus, 7JC, 324,

Maculate (§ Actinidia), Dunn, 399, 401,

405 ;
mentioned, 400.

Maesa corylifolia, ^4. Gr^y, 155; men-

tioned, 205.

indica, Ha//-, 466.

permollis, jKwrz, 4C6.

ramentacea, WalL, 466.

Magnolia Biondii, Pamp., 400.

compressa, Maxim., 466.

globosa, Hook. f. et Thorns., 466.

Martini, Leveille, 460.

Mahonia Bodinieri, Gagn., 406.

Duclouxiana, Gagn., 466.

eury bracteata, Fedde, 400.

polyodonta, Fedde, 400.

setosa, Ga<jn., 466.

Male Sterility in Potatoes (Salaman), 301-

312.

Malesian and Philippine Ferns (Christ),

213-215.

Mallomonas, Pert;/, mentioned, 11.

Mallotus chrysocarpus, Pump., 460.

Paxii, Pamp., 467.

reticulatus, Dunn, 467.

Malva acaulis, #. granatensis. Planch, et

Lind., mentioned, 219.

acaulis, Cav., var. 3. f/ranafmsis,

Planch, et Lind., 225.

acaulis, Doiubey, 230,
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Malva nubiyena, Wedd., 223.

parnassicefolia, Wedd., 2

&. lobulata, Wedd., 22:!.

Purdiaei, Planch., 211).

rhizantha, Wedd., 223.

rotundifolia, Linn., 467.

Malvastrum, A. Gray, A caulescent Species

of (Hill), 216-230.

acatile, A. Gray, 225, 230.

acaule, A. Gray, 217, 218, 229.

alismatifolium, K. Schum, et Hieron.,

216. 217,218,221.

Bakerianum, A. W. Hill*, 218, 228.

betonicBBfolium, A. W. Hill*, 216,

218, 221.

crenatmn, A. W. Hill*, 218, 227.

Engleriamun, E. Ulbrich, 211), 230;

mentioned, 224.

Fiebriyii, E. Ulbrich, 218, 222.

Hauthalii, E. Ulbrich, 216, 218, 224.

humile, A. Gray, 217.

Meridas, A. W. mil*, 217, 218,

226.

nubigena, Baker /'., 21(5, 217, 218,

223.

oriastriiiu, Baker /., 2L6, 217, 218,

210,228.

parnasshe folium, A* Gray, 220.

jtumassiafolium, Baker f., 218, 220.

parna-mcefolium, A. Gray, ,3. lobulata,

Wedd., 223.

Purdiael, ] laker f., 217, 218, 219.

Purdiaei, A. Gray, 222, 225,

purpureum, A. W. Hill*, 218, 219,

225.

rhizanthum, A. Gray, 218, 222.

rhizaathnm, Baker 1'., 223.

Richii, A. Gray, 217, 218, 219, 227.

Stuebelii, Hieron., 218, 227.

Weberbaueri, E. Ulbrich, 217, 218,

220.

Mann-lietia Duelouxti, Find et Gayn., 467.
44 Mao Yang-tao," Chinese name for the

more hairy-fruited variety of Actinidia

chinentits, Planch., 408.

Maoutia australis, Wedd., 173; mentioned,

204.

Mappia ovata, Miers, 467.

Marat tiacees from Nadarl vat u, 1SS.

Maivhantia vitiensis, Steph,, 193.

Marchantiacea3 from Nadarivatu, 193.

Marsdenia Griffithii, Hook./., 467.

tenacissiina, Wight et Am., 467.

Marsilea nutans, Linn., 390.

quadrifolia, Linn., 372.

Marsippospermum calycidatum, Desv., 330.

yrandijtorum, Hook, f., 330.

Martinella viohefolia, L&veilti et Vaniot,

467.

Mastigobryum combinatum, Jack et Steph.
,

195.

sp., 195.

Madiyophorm GatidicJutadii, Cass., 320.

Matricaria Chamomilla, Linn., 467.

coreana, Leveille et Vaniot, 467.

diacoidea, DC, 467.

Matteuccia, Todaro, 391.

Cavaleriaua, C (Jhr., 372.

orientalis, Trevis, 372.

var. brevis, Christ, 372.

var. incisa, Christ, 372.

Struthiopteris, Todaro, 372.

Matthew, Chas. Geekie, Enumeration of

Chinese Ferns, 339-303.

Mazus Bodinieri, lionati, 467.

Cavaleriei, lionati, 4(57.

Delavayi, lhmati, 467.

elongatus, lionati, 467.

Fargesii, Bonati, 467.

Fauriei, Bonati, 467.

Lecomtei, lionati, 467.

lon^ipes, lionati, 467.

macroealyx, Bonati, 467.

spicatus, Vaniot, 467.

Wilsoni, Bonati, 467.

Meconopsis Forrest ii, Praia, 467.

nepalensis, DC, 467.

( Hiveriana, Franch. et Praia, 467.

rudis, Prain, 467.

.speciosa, Praia, 467.

Wallichii, Hook., 467.

Medicugo ruthenica, Ledeb., 467.

Medinilla heterophvlla, .1. Gray, 147.

longicymosa, Z. iS'. Gibbs *, 147; men-

tioned, 206, pi. 14.

rhodochlama, A. Gray, 147.

Melanipyruni obtusi folium, lionati, 467.

ovalifoliuni, Xakai, 467.

Melanthium pumilmn , Forst., 329.

Melanoma Cavaleriei, Leveilliet Vaniot,467.

denticulatum, LabilL, 147; mentioned,

139, 208.
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Melastoma Esquirolii, Leveille, 407.

intermedia, Dunn, 467.

mahibathricum, Linn*, 407.

Melastomaceae from Xadarivatu, 147.

Melia Azedarach, Linn,, mentioned, 170.

Melicytus ramiflorus, Forst., 140; men-

tioned, 134, 130.

Melilotus indica, All., 407.

Meliosma flexuosa, Pamp., 467.

Kirkii, Hemsl. et E. II. Wits., 468.

longicalyx, Lecomte, 468.

parviflora, Lecomte, 468.

pilosa, Lecomte, 408.

Veitchiorum, Hemsl. et E. H. Tills.,

468.

Melocbia Grayana, 139, err., see Melothria.

odorata, 141, err., see Melothria.

Melodinus Bodinieri, Leveille et Vaniot,

408.

Cavaleriei, Leveille et Vaniot, 468.

Chaffonjoni, Leveille, 468.

Duclouxii, Leveille, 468.

Seguini, LeveilU, 468.

Melodorum polyanthum, Hook./, et Thorns.,

468.

Wallichii, Hook.f. et Thorns., 468.

Melosira granulata, Ralfs, 10, 11,12,13,

17, 21, 30 ftnote, 35, 40, 41, 85,

86.

var. spinosa, 12, 17, 40.

islandica, O. MuelL, 21 ftnote.

Melothria Grayana, Coyn., 148 ; mentioned

(as Mehehia), 139,

leiosperma, Coyn., 468.

odorata, Linn. f. (as Meloehia),

141.

perpusilla, Cogn., 408.

Meniscium, Schreb., 372.

Becearianum, Cesati, 185.

cuspidatum, Blume, 368.

lonyifrons, Wall., 364.

simplex, Hook., 3(57.

triphyllum, Sw., 308.

Mentha Malinvaldi, Leveille et Vaniot,

408.

sativa, Linn., 408.

Menyanthes trifoliate, Linn., 408.

Mercurialis acanthucarpa, Leveille et Vaniot,

468.

Merismopedia glauca, Nag,, 30.

Mertensia cryptocarpa, J. Gay, 339.

Mertensia maritima, S. I\ Gray, 468.

Mesocarpus recurvus, Hass., 50.
—

Mesona elegans, Ilayata, 468,

Metanarthecium foliatum, Maxim., 468.

Metrosideros villosu, Sm., 140; mentioned,

144, 203, 208.

Metzgeria furcata, Nees, 194.

Mezoneuron cucullatum, Wiyht et Am.,

408.

Michelia Bodinieri, Finet et Oayn., 468.

Cavaleriei, Finet et Gayn., 408.

fioribnnda, Finet et Gayn., 408.

Maudise, Dunn, 468.

sinensis, Hemsl, et E. II. Wils., 468.

Skinneriana, Dunn, 408.

Wilsoni, Finet et Gayn., 468.

yunnanensis, Finet et Gayn., 468.

Micrasterias, Ay., 57.

americana, Rolfs, 58.

Hardyi, G. S. West*, 11-14, 19 ftnote,

24,^20, 41, 42, 43, 45, 57, 58,83,

mahabuleshwarensis, Arch., 43, 58.

Mobii, W. § G. S. West, 84.

Murray i, West, 19 ftnote.

suboblonga, Xordst., 83.

Thoinasiana, Arch., 58.

var. pulcherrima, G. S. West*, 58;

mentioned, 38.

tropica, Nordst., 58.

Microcarpium cardiophyllnm, fiance, 344.

Microlepia Hancei, Prantl, 350, 372.

hirsnta, Diels, 372.

Hookeriana, Presl, 372.

maryinalis, Bedd., 372.

margin ate, C. Chr., 372.

Matthewii, Christ, 372.

obtusiloba, Ilayata, 372.

pilosella, T. Moore, 372.

pinnata, J. S?n., var. gracilis, Baker,

372.

platyphylla, J. Sm., 373.

rhomboidea, Presl, 373.

Speluncoe, T. Moore, 373.

strigosa, Presl, 373.

t atenera, Christ, 3

trapeziforalis, Kuhn
}
373.

Wilfordii, T. Moore, 373.

var. contracta, Christ, 373.

Micromeles caloneura, Stapf 468.

Decaisneana, C. K. Schneider, 468.

Folsrneri, C. A'. Schneider, 468.
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Mieromeles Ilemsleyi/C A". Schneider, 408.

Keissleri, C A\ Schneider, 468.

Scliwerini, C. K. Schneider, 409.

Micromelum pubescens, Blame, 409.

Microrliamnus Taquetii, Levei/le, 469.

Microspora, Thur., sp., 38.

Microstylis mi nuti flora, llolfe, 469.

platychila, lleichb.f., mentioned, 174.

''/<

207.

Microthamnion Kiitzingianum, Ntign 37.

Microtropis discolor, LindL, 469.

fokinimsis, Dunn, 469.

reticulata, Dunn, 469.

Mikania amara, Willd., 469.

Guacoy Ilumb. et Bonpl., 469.

Miliusa sinensis, JYne* ^^ Gagn., 469.

Millettia Bonatiana, Pamp., 469.

Brandisiana, Jl ?/*•::, 469.

Duclouxii, Vamp., 469.

juponica, ^4. C?rfly, 469.

pulchra, Kurz, 469.

yunnanenais, Pamp., 469.

Mimulus Bodinieri, Vaniot, 469.

Misandra magellanica, Commers., 318.

jVIiscantlms coreensis, Hack., 469.

Haekeli, Nakai, 469.

japonicus, Anderss., mentioned, 131.

MatsumuraB, Hack., 469.

J/ ischocarpus fuscescens, Blume, 438.

Mitella japonica, 3//r/., 469.

Mitrasacme lutea, TJveiUe, 469.

Mitrcphora reticulata, Hook.f. et Thorns.,

469.

Mniacese from Nadarivatu, 190.

Mollupo liirta, Thanh., 469,

Monachosorum llenryi, Christ, 373.

var. microphvllum, Christ, 373.

subdigitatum, Kuhn, 373.

Monimiaeeoe from Nadarivatu, 167.

M * nogramma paradoxa, Beddt , 186, 373.

robusta, C. Chr., 373.

Monosporium, Hard, mentioned, 121.

Monotropa ILjpopitys, Linn., 456.

Monstera deliciosa, Liehm., mentioned, 20-1.

Montane Flora of Fiji (Gibbs), 130-136.

Montia fontana, Linn., 317.

tforina nepalensis, Z>. Don, 469.

parviilora, Kar. et Kir., 469.

Morinda Forsteri, Seem., 151 ; mentioned,

205.

Morns integrifolia, TJveiUe et Vaniot,

469.

Mougeotia, A<j., 23, 24, 33, 34 & ftnote,

39,50; mentioned, 19.

gelatinosa, IVittr., 51.

rracillima , Wittr., 5 1

.

parvula, Has*., 51.

var. aimista, Kirehn., 25.

recurva, De Toni, 25, 50.

sp., 14,36,40.

subcrassa, G. S. West*, 50; men-

tioned, 24, 25.

victoriensis, G. S. West * 51 ; men-

tioned, 14, 24, 25,48,82.

viridis, Wittr., 25, 33.

Mucuna Birdwoodiana, Tutcher, 469.

Bodinieri, Levei/le, 469.

capitata, Sweet, 469.

Rsijuirolii, Levei/le, 469.

ferruginea, Matsum., 469.

Martini, TJveiUe et Vaniot, 469.

pruriens, DC, 469.

Mukia hiosperma, Tliwaites, 468.

Murraya Koenigii, Spreng., 470.

Musci from Nadarivatu, 189.

Mussamda Bodinieri, Leoei/le et Vaniot,

470.

frondosa, Linn., 151; mentioned,

208.

incana, Wall., 470.

macropliylla, Wall., 470.

Myosotis arvensis, Lam., 470.

cespitosa, Schultz, 470.

palustris, Lam., 470,

Myriactis Wallicliii, Ze*s., 470.

Myriophvllum, Ponted., mentioned, 37.

. elatinoides, Gaud., 5, 318.

ternatum, Gaud., 318.

variifolium, Hook, f., 5, 22.

Myriopteron paniculatura, Griff., 470.

Myrrhis andicola, II. B. & K., 320.

Myrsinaceoe from Nadarivatu, 155.

Myrtaceee from Nadarivatu, 146.

Myrtus nummular] a, Poir., 318.

Myxophycejo from Nadarivatu, 202 ; men-

tioned, 11

.

Myzocytium proliferum, Schenk, 24.

Nadarivatu, Plant-associations at, 203.

Plants from, 140-202.
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Naias serristipula, Maxim., 470.

Nanocnide Closii, Leveille et Vaniot,

470.

Nanodea museosa, Gaertn., 328.

Xassauvia Gaudichaudii, Cans., 320.

serpens, Urv., 321.

Nasturtium kouytehense, Leveille, 470.

rivulorum, Dunn, 470.

sikokianum, Franch. et Sav., 470.

Nauclea rhynchophylla, Mir/., 470.

Xauplii of Yan Yean Reservoir, 11, 12.

Xavicula, Ekrenb., 78.

appendiculata, Kiitz., 38.

bieapitata, Lagerst., 12, 13, 17, 21, 30,

37, 40, 78, 79.

var. hybrida, Grun., 70,

borealis, Kiitz., 30.

Brebissonii, Kiitz,, 38, 40.

cardinal is, Ehrenb., 30, 38.

dicepliala, Ekrenb., 39.

exilic, Grun., 39.

gibba, Kiitz., 38, 39.

gracilis, Kiitz., 38, 39.

Iridis, Ekrenb., 39.

—— var. affinis, Fim TIeurck, 38.

kefvingensis, Ehrenb., 79.

major, Kiitz., 30, 39.

mesolepta, Ehrenb., var., 30.

radiosa, Kiitz., 30, 38.

var. acuta, JVm Heurck, 37.

rhynchocepliala, Kiitz., 39.

subcapitata, Greg., 79.

viridis, Kiitz,, 13, 17, 30, 36, 38, 40,

202 ;
mentioned, 209.

Neckeraceae from Xadarivatu, 191.

Xectria Solani, lieinke § Berth., mentioned.

123.

Neobiondia Silvestrii, Vamp., 470.

Xeocheiropteris palmatopedata, Christ, 373,

381.

Xeodielsia polyantha, Harms, 470.

Nepeta Bodinieri, Vaniot, 470.

macrantha, Fisch., 470.

Veitchii, Duthie, 470.

Wilsoni, Duthie, 470.

ephrocytium Agardhianum, A7*7/., 29.

lunatum, IFes*, 16, 29.

Xephrodium banksiifolium, Presl, 375.

Beddomei, Baker, 360.

brachyodum, Hook., 360.

calcaratum, Blume, 360.

Xephrodium callopsis, C. Chr., 360.

chineuse, Baker, 368.

Clarkii, Baker, 361.

clavivenium, Yabe, 373.

cochleatum, 1). Don, 361.

costatum, Bedd., 365.

cmpidatum, Presl, 371.

cyclodioides, Baker, 360, 373.

decipiens, Hook., 301.

decursivo-pinnat um, Baker, 361.

Uffractum, Baker, 36]

.

dilatation, Desv., 367.

Fauriei, Christ, 348.

Filix-mas, var. cochleatum, Baker,

361.

(

var. elongatum, Hook., 337.

Fordii, Baker, 361, 373.

yraci/escens, Hook., 363.

yymnoyrammoides, Diels, 363.

gymnophyllum, Baker, 363.

heteroearpum, Blume, 363.

hirtipes, Hook., 303.

intermedium, Baker, 373.
§

lacerum, Baker, 364.

latum
9
Kom., 364.

latifoliuniy Baker, 343.

latipinna, Hook., 365.

lepigerum, Baker, 364.

leucostipes, Baker, 36 i.

lichiangense, C. II, Wright, 373.

Macarthyi, Baker, 364.

membranifolium, Presl, 343.

microlepis, Baker, 373.

Miquelianum, Yabe, 364.

monticoluni) Mak., 364.

Morsii, Baker, 373.

moulmeinense , Bedd., 364.

tnultijwjum, Baker, 365.

obliteration, 11. Br., 342,

odoratum, Baker, 361, 373.

oliyophlebium, Baker, 365.

ornatum, Wall., 365.

patentissimum , O. B. Clarke, 373.

pellucidum, Diels, 365.

Fhegopteris, Prantl, 366.

podophyllum, I look., 366.

poly/ejris, Baker, 366.

polymorphum, Baker, 343.

prolixum, Baker, 366.

pteroides, J. Sm.
f
366.

puberulum, Baker, 364, 373.
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Nephrodium ptmctatum, Thunb.,

360,

rampans, linker, 306*

reyalare, Baker, 3(H), 373.

rhodolepis, C. B. Clarke, 306.

Robertianum, Prantl, 366.

Rosthornii, Diels, 300.

setiyerum, Baker, 367.

Shearer i, Baker, 367.

sophortides, Desv., 367.

sparsum, D. Don, 367.

splendens, Hook., 307.

apinulosum, Strempel, 367.

var. dilatation, Hook., 337.

subelatum, Baker, 374.

suhpedatum, Harring., 343.

subtriphyllum, Baker, 343.

Thelypteris, Desv., 368.

thibeticuni, linker, 368.

truncatum, Presl, 368,

unifurcatum, Baker, 374.

variolosum, Baker, 343.

^iridescent, Baker, 368.

yunnanense, Baker, 374.

Nephrolepis acuta, Presl, 374.

biserrata, Schott, 374.

cordi folia, Presl, 374.

exaltata, Schott, 374.

hirsiitula, Presl, 374.

KuroiwJB, Mak., 374.

ramosa, T. Moore, 342, 374.

tubei-osa, Presl, 374.

Nertera depressa, Hanks et Soland.,

320.

nigriearpa, Huyata, 470.

Neslia paniculata, Desv., 470.

Netriuni Digitus, Itziys* <Sj* Rathe, 40.

Neurodium, F6e, 374,

sinense, Christ, 376.

Neuroyramme Delavayi, Diels, 360.

restita, Diels, 369.

Nipholobus acrocarpus, Christ et Giesb.,

354.

costatus, Giesb., 354.

Gralla, Giesb., 354,

inccfptalis, Christ, 354.

linear ij'alius, Hook., 354.

Martini, Christ, 354.

nudus, Giesb., 354.

Nitella, -4//., 5.

gracilis, <4</., 200.

Nitella Muthuata, Allen, 200.

Nitzschia acicularis, JJ". fiwi., 44 ftnote.

curvula, W r
. #m., 17, 31.

Palea, TF. fiw., 17, 31, 36-39, 202;

mentioned, 209.

Sigm«, W. Sm., 31.

sigmoidea, JT. /S/w., 36, 37.

vermiculaiis, Grun., 31.

Nothochhcna carnosa, Wall., 359.

sulcata, Link, 374.

Notholama B.ureaui, Christ, 374.

chineusis, Baker, 374.

hirsuta, Desv., 186, 374.

Marantas, R. Br., 374.

Nothoscordium Mairei, Leveille, 470.

Nototriche incisa, Turcz., 223.

Nupliar Borneti, LiveilU et Vaniot, 470.

Nvctapiiiacea) from Nadarivatu, 161.

Nympluea Esquirolii, Leveille et J'aniot,

470.

Oberonia Cavaleriei, Finet
f
470.

Ocimum aureoglandulosum, Vaniot, 470.

Odontochilus longiilorus, Benth. et Haok.f. r

177 ; mentioned, 204.

Odontosoria chinensis, J. Sm., 356, 374.

Oedogonium, Link, 24, 30, 39, 45, 48,

Borisianuin, Wittr., 47.

cataractum, Wolle, mentioned, 47.

crassiusculum, Wittr., mentioned

,

47.

cryptoporum, Wittr., 25, 37.

var. vulgare, Wittr., 25.

flavescens, Wittr., 25.

macrandrium, Wittr., mentioned,

47.

inonile, Berk. 4* Harv.
t
45-47.

forma victoriense, W. ty G. S,

West *, 45-47, fig:. 46 ; cf. 25.

oblongmn, Wittr., 25, 45.

pisannm, Wittr., 35, iig. 46.

platynynum, Wittr., 25.

sp., 14, 38, 200.

suecicum, Wittr., 45, fig. 46.

forma australis, 25, 45, fig. 46.

nndulatum, ^4. />V.
f
25, 38.

victoriense, G. S. West, 35, 47, fig. 46

Oenanthe Dielsii, Boissieu, 470.

Oenothera biennis, Linn., 471.

tnuricata, Linn., 471.



INDEX. 553

Olea cuspidata, Wall., 471.

dioica, Jio.vb., 471.

gland ulifera, LJesf., 471.

Oleaceas from Nadarivatu, 15(3.

Oleandra Cumingii, J. Sm., 374.

Wallichii, Presl, 374.

var. lepidota, Christ, 374.

Oligolobos trifiorus, Gayn., 471.

Oliyosporus emarginatus, Cass., 323.

Ompbalocarpum, Beauv., mentioned, 399.

Onipbalotbrix longipes, Ma. dm., 471.

Onoclea sensibilis, Linn., 374.

Onycbiuni auratum, Kaulf., 375.

cryptogrammoides, Christ, 375.

japonicum, Kunze, 375.

var. Delavayi, Christ, 375.

Ophiorrbiza laxa, A. Gray, 151; mentioned,

var. luciduin, Christ, 375.

lucidum, Spreng., 375.

siliculosum, C. Chr., 375.

Onycboneina filiforme, Boy § Biss., 10, 29,

S8.

Oocystis, A7/7/., 75.

in Yan Yean Keservoir, 13.

lacustris, Chad., 10, 40.

parva, JF. <8> G. S. West, 16, 40.

solitaria, Wittr., 29.

submarina, Layerh., 75.

forma major, 29.

Ophiocytiiim, Nay., 37.

capitatum, Wolle, 37.

majus, Si'iy., 37.

parv iilum, ^4. J?r., 37.

Ophioglossaceae from Nadarivatu, 188.

Opbioglossnm Braunii, Prantl, 375.

circinafian, JJurm., 372.

Jiexuosum, Linn., 372.

japonicum, Tbunb., 372.

japonicum, Prantl, 375.

nudicaule, Linn, /.. 375.

pendulum, Linn., 375.

reticulatum, Linn., 375.

scandens, Linn., 372.

vulgatum, Linn., 375.

zeylanicum, Houtte, 371.

Ophiopogou Bodinieri, Leveille, 471.

Cavaleriei, Leveille, 471.

Fauriei, Leveille et Vaniot, 471.

kansuensis, BataL, 471.

stolouifer, LevelM, 471.

Taquetii, Leveille, 471.

Opbiorbiza, see Opbiorrbiza.
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204.

leptantha, .4. Grat/
}
mentioned, 151.

lurida, Hook.f., 471.

Mungos, Linn., 471.

peploides, .4. Gray, 151 ; mentioned,

204.

rosea, Hook.f., 471.

suecirubra, Kiny, 471.

Oplismenus Burmauni, Beauv., 471.

Orcliidaceoe from Nadarivatu, 173.

Orchis cyclochila, Maxim., 471.

Giraldiana, KraenzL, 471.

pauciflora, Fisch., 471.

Oreobolns obtusangulus, Gaud., 331.

Oreocharis amabilis, Dunn, 471.

aurea, Dunn, 471.

Cavaleriei, Leveille, 471.

Oreomyrrhis andicola, EndL, 320.

Oreopanax chinense, Dunn, 471.

formosana, llayata, 471.

Oreorcbis coreana, Finet, 471.

patens, Lindl., 471

.

Orias excelsa, Dode, 471.

Ormocarpuni glabrum, Teijsm. et Linn., 471.

Ormosia Henryi, llemsl. et E. II. Wils.,

471.

Ilosiei, //<»?»*/. ^ £. //. JFtfo., 471.

microsperma, Baker, 471.

mollis, Dunn, 471.

Orobancbe eserulescens, Steph., 471.

Oroxylum flavum, liehder, 471.

Orthosiplion Bodinieri, Vaniot, 472.

glabrescens, Vaniot, 472.

OrthotrichacesB from Nadarivatu, 190.

Osbeckia aspera, Blums, 472.

capitata, Benth., 472.

nepalenais, Hook., 472.

rostrata, Z>. Do//, 472.

stellata, PFa&, 472.

Oscillatoria Agardhii, Oowi., 17, 21, 23, 31,

35, 37, 39, 42.

geminata, Gom., 202.

irrigua, Kiitz., 39, 40.

sp., 39.

tenuis, ^4#.
?
31.

Osmorrhiza japonica, #*V4. <?£ Zucc, 472.

Osmunda banksiifolia, Kuhn, 375.

bipinnata, Hook., 375.

cinnamomea, Linn., 375.

Claytoniana. Linn., 375.

2q
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Osmunda crispa, Linn., 353.

japonica, Thunb., 375.

javanica, Illume, 375.

javanica, I look. & Raker, 375.

Lnnaria, Linn., 351.

Matricaria) Schrank, 351.

MildtM, C Chr., 375.

regal is, Linn., 375.

var. japonica, Baker, 375.

var. sublancea, Christ, 375.

Struthiopteris, Linn., 372.

ternata, Thunb., 351.

Vachellii, Hook., 375.

virginiana, Linn., 351.

Osteomeles Schwerinrc, C. K Schneider,

472.

Osyris arborea, Wall, 472.

Ottelia ovalifolia, Rich., 5.

Oxalis corymbosa, DC, 472.

enneaplivlla, Car., 317.

Oxycnccus palustris, i^r.s., 472.

Oxyria digyna, Hill, 472.

Gkyspora paniculata, DC, 472.

Oxyetelma esculentuin, II. Br., 472.

Oxytropis acutirostrata, Ullrich
}
472.

angustifolia, Ullrich, 472.

Giraldii, Efitorfc*, 472.

gueldenstaedtioides, Ullrich, 472.

lapponica, Gaud., 472.

montana, DC, 472.

muricata, DC, 472.

shensiana, Llbrich, 472.

Pachytene valida, Diels, 472.

Pachyrrhizus trilobus, DC, mentioned,

209.

Pachysandra stylosa, Dunn, 472.

Padus acrophylla, C K. Schneider, 472.

Wilsoni, C K. Schneider, 472.

Paeonia albitlora, Pall, 472.

obovata, Maxim., 472.

Veitchii, Lynch, 472.

Wittmanniana, Lindl., 472.

Palaquhtm elUpticum, Engl., 442.

« Pflfe Maiden' 1 (Sisvrinchium lilifolium,

Gaud.), 329.

Palmodactylon, i\%., 40.

Paltonium, Presl, 374.

sinense, C Chr., 37(5.

Panax fruticosiun, Linn., 472.

Pandaneee from Nadarivatu, 178.

Pandaiius forceps, Marfelli, 472.

Joskei, Ba/f.f., 178 ;
mentioned, 205.

odoratissimus, Zmw. /., mentioned,

209.

Pandorina Morum, lion/, 1(5, 29.

Panicum colonum, Linn., 182 ; mentioned,

139.

violascens, Kunfh, 472.

Pannaria pannosa, /><*/., 199.

Pannariaceae from Xadarivatn, 199.

Papaver anomalum, Fedde, 472.

nudicaule, Linn., 472.

Parabiena sagittata, Miers, 473.

Paradombeya sinensis, Dunn, 473.

Parameria glandulifera, /tenth,, 473.

Paramignya Gritliiliii, Hook., 473.

Parasponia Andersonii, Planch., 170,.

204.

Paris aprica, Leveilie, 473.

liiondii, Parnp., 473.

Cavaleriei, Leveilie et Vaniot. 473.

Debeauxii, LiveilU
r
47Z.

gigas, Leveilie et Uaniot, 473.

Ilookeri, Leveilie, 473.

lancifolia, IIa;/ata, 473.

pinfaensis, Uvei/le, 473.

Vanioti, Leveilie, 473.

Parnassia ovata, Ledeh., 473,

Petitmengiiii, LSveil/e, 473.

tenella, Ilook.f. et Thorns., 473.

Parthenocissns mnltitlora, Pamp., 473.

Parvatia Brunoniana, Decne., 473.

Paspalum filiforme, «Sto., 181 ; mentioned^

139.

Passiflora altebilobata, HemsL, 473.

vitiensis, Mast., 14s ; mentioned,

205.

Wilsoni, Ilcmsl., 473.

Passifloraeese from Xadarivatn, J 48.

Patrinia intermedia, Itvem. et Schult.,

473.

Paulownia Duclonxii, Dode, 473.

Pavia macro&tachys, Loesel., 415,

Pediastrnm Boryanum, Menegh., 29.

duplex var. clathratum, ^4, .Br., 16,

29, 40, 85.

var. reticulatnin, Lagerh., 1 •

10.

Tetrns, 7tW/<, 23, 29, 38, 20]

.

Pedicularis nquiliua, liotuiti, 473.
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Pedicularis Bodinieri, Vaniot, 473.

cernua, Bonati, 473.

Oolletti, Pram, 473.

coreana, Bonati, 473.

corymbosa, Pram, 473.

crassicaulis, Vaniot, 473.

daucifolia, Bonati, 473.

dichotoma, Bonati, 473.

DiHsiana, Bonati, 473.

Dnclouxii, Bonati, 473.

Galeobdolon, Dfefr, 473.

ganpinensis, Vaniot, 473.

Garnieri, Bonati, 473.

grandiflora, Fischer, 473.

heterophylla, Bonati, 473.

Labordei. Vaniot, 474.

latituba, Bonati, 474.

Lecomtei, Bonati, 474.

longiflora, Bud,, 474.

manslmrica, ]\faxinr, 474.

nudicaulis, Bonati, 474.

odontochila, ZtoVfo, 474.

oiniiana, Bonati, 474.

Petitmengini, Bonati, 474.

Pheulpini, Bonati, 474.

pseudo-muscicola, Bonati, 47J.

pteridifolia, Bonati, 474.

ramosissimus, J!on at i, 474.

lloyiei, Maxim., 474.

Sceptrimi-Carolinum, Linn,, 474.

sparsiflora, Bonati, 474.

Steiningeri, Bonati, 474.

tantalorliyncha, Franch., 474.

tsekonensis, Bonati, 474.

Wilsoni, Bonati, 474.

yargongensip, Bonati, 474.

Pegaimm Ilarniala, Linn., 474.

Peliosantlies courtallensis, Wight, 474.

Pelleea Fauriei, Christ, 370.

geraniifolia, FeS, 359, 376; mentioned,

208.

gracilis, Hook., 353.

hastata, Prantl, 370.

Henryi, Christ, 370.

nitidula, Baker, 370.

squamosa, Hope & 0. II. Wright, 359.

Pellionia elatostemoides, Gaud., 171;

mentioned, 204 (as Elatostema)

iilicoides, Seem., mentioned, 204.

vitiensis, ^4. Gray, 171 ; mentioned,

204.

Pelvetia, Decne., mentioned, 105.

Penium, !>><?£., 44 ftnote, 53.

margaritaceum, Ehrenb., var. irregu-

laris, 7F. # <?. & W^f 39.

Tar. irregulare, fF. $•

Wed, 53.

Pentapanax Leschenaultii, ta,, 47-J.

parasiticum, &m».j 474.

Pentaphraspna siiiense, Ilemsl. et E. It.

Wils., 474.

Peperomia, Ifatas ^ Pat\, 104; mentioned,

135.

carnosa, C. J3G *, 160; mentioned,

205.

curtispica, C DC*., 100; mentioned,

205.

flavida, (?. Df 1

.
* 165; mentioned,

135, 167.

Gibbsiffi, C. DC. * 164 ; mentioned,

1 35, 1 07.

lasiostigma, C. DC. *, 165 : mentioned,

135, 107.

Nakaharia, JIayata, 474.

subroseiapica, C. DC.*, 105.

vitiana, C DC, 167.

Peplis Portula, Linn., 474.

Peracarpa carnosa, Hook. f. et Thorns.,

474.

Peranema cyatlieoides, D. Don, 376.

Perdicium recurvatum, Valil, 323.

suaveolens, Urw, 323.

Perezia Doniana, Less., 323.

recurvata, Less., 323.

Pergularia minor, Andr., 474.

Pericampylus formosanus, Diets, 474.

Peridiniem of Yan Yean Reservoir, 19.

Peridinium, Ehrenb., 80, 85.

inconspicuum, Lemm., 31, 32, 36, 81

.

Volzii, Lenvni., 80.

var. australe, W. & G. S.

West*, 80; mentioned, 12, 17, 19,

31,32,41,45.

Perilla Cavaleriei, LiveUU, 474.

Peristrophe jalappiefulia, Nees, 474.

Pernettya empetri folia, Gaud., 325.

325.

ifolia f.,

serpyUifoha, DC, 325.

Perovskia serophulariaefolia, Bunye, 474.

Petasites saxatilis, Kom., 474.

Peucedanum Veitchii, Boissieu
}
474,

2q2
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Phaius maculatus, Lindl., 474.

Wallicliii, Lindl., mentioned, 207.

Phakenopsis Wilsoni, Molfe, 474.

Phaseolus fuscus, Wall., 474.

Phegopteris amaurophylla, Christ, 360.

urossa, Christ, 363.

incrassata, Christ, 303.

suhobsctira, Christ, 367,

Phellodendron chinense, C. K. Schneider,

475.

Fargesii, Bode, 47/5.

Lavall ei, Dodv, 475.

macrophyllum, Dode, 475.

sinense, Dode, 475.

Philadelphia Delavayi, Zinn. ,475.

Magdalena), Koehne, 475.

subcanus, Koehne, 475.

Philippine Ferns (Christ), 213-215.

Phillitis, 390 ; see Phyllitis.

Philodendron sp., mentioned, 205.

Philonotis asperifolia, Mittn 190; men-

tioned, 206.

Philydrum Cavaleriei, Le veilIS et Vaniot,

475.

Phlogacantlms asperulus, Nees, 475.

curvifiorus, Nee*, 475.

pubinervis, T. Anders., 475.

Phlomis bracteosa, Boyle, 475.

Esquirolii, LiveilU, 475.

Maximoviczii, JRef/el, 475.

niegalantha, Diels,475.

ricinispermus, Pamp.
}
475,

Phormidium fonticola, Kutz., 202.

laminosum, Gom.
}
202; mentioned,

209.

luridum, Gom., 202 : mentioned, 209.

tenue, Gom., 202 ;
mentioned, 209.

Photinia Beauverdiana, C. K. Schneider,

475.

Becki, C. A'. Schneider, 475.

Bergeree, C. K. Schneider, 475,

Bodiuieri, LiveilU, 475.

Cavaleriei, LiveilU, 475.

integri folia, Lindl. , 475.

notabilis, C. JT. Schneider, 475.

Phreatia pachyphyta, Schlechter, men-

tioned, 175.

vitiensis, liolfe*, 175; mentioned,

135, 205.

Phtheirospermum Esquirolii, i?oratf fo",

475.

Phylacium majus, Coll. et HemsL, 475.

Phyllagathis chinensis, Dunn, 475.

Phyllanthus linkiuensis, Maision., 475.

Niinamii, Hayata, 475.

pulcher, Tffztf., 475.

simplex, Bctz., 168-

Phyllitis Delavayi, C. Clfcr., 376.

Phyllosiphon, Kuhn, 82.

Phymatodes myriocarpa, Presl, 381.

Physalis Bodiuieri, LiveilU et Vaniot, 475.

Esquirolii, LiveilU et Vaniot, 475.

Fauriei, LiveilU et Vaniot, 475.

peruviana, Linn., 158.

Physochlainia lanosa, Pascher, 475.

Phytoplankton of Yan Yean Reservoir

(West), 6, 12 ; tabular form, 14-17.

Picea asperata, Mast. %
475.

aurantiaca, Mast., 475.

complanata, il/rr,s/., 475.

Glehnii, 3/rr^., 475.

Mastersii, Mayr, 476.

montigera, Mast., 476.

morrisonicola, llayata, 476.

Neoveitcliii, -Mo^i.,476.

purpurea, Mast., 476.

retroflexa, Mast., 476.

Watsoniana, Mast., 476.

Wilsoni, ilforf., 476.

Pieris buxifolia, LiveilU et Vaniot, 476.

Cavaleriei, LeveiUe et Vaniot, 476.

coreana, LiveilU, 476.

Esquirolii, LeveilU et Vaniot, 476.

Fauriei, LeveiUe, 476.

Fortunati, LeveiUe, 476.

Ilenryi, LeveilU, 476.

longicornu, LeveilU et Vaniot, 476.

lueida, LeveilU, 476.

oligodonta, LeveilU, 476.

Popowi, Palibin, 476.

Ulbrichii, LiveilU, 476.

villosa, IIooli. /., 476.

Pilea aquarum, Dunn, 476.

Pimpinella brachycarpa, Nakai, 476.

calicina, Maxim., 476.

crispulifolia, Boissieu, 476.

Duclouxii, Boissieu, 476.

edosmoides, Boissieu, 476.

koreana, Nakai, 476.

peucedanifolia, Boissieu, 476.

tieniophylla, Boissieu, 476.

Pioacese from Nadarivatu, 183.
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Pinanga chinensis, Becc., 476,

Pinellia Browniana, Dunn, 476.

Pines, pollen-grains in Plankton, 12.

Pinguicula alpina, Linn., 470.

Pinnularia interrupts, W. Sm ., 70.

forma biceps, Clem, 78.

mesolepta, Ehrenb., 79.

microstauron, Cleve, 70.

Pinus Argyi, Lemee et Leveille, 47(5.

Cavaleriei. Lemee et Leveille, 470.

densata, Mast., 470.

formosana, Hayata, 476.

levis, LemSe et Leveille, 476.

lnchuensis, Mayr, 470.

Mastersiana, Ilayaia, 470.

morrisonicola, Hayata, 476.

nana, Faurie et Lemie, 470.

prominens, Mast., 477.

Piper, Linn,, mentioned, 135.

erectispicum, C. DC.*, 103; men-

tioned, 204.

Gibbsirc, C. DC.*, 163; mentioned,

135, 208.

insectifngu no, C DC, 104; mentioned,

205.

Macgillivrayi, C DC, 102.

var. glabrum, C. DC, 162.

var. fascicularis, Warb., 102
;

mentioned, 204.

macropodum, C DC, 477.

Matthewii, Dunn, 477.

melanostachyum, C DC. #
, 162 ; men-

tioned, 204.

oxycarpmn, C DC * 164 : mentioned,

135, 167,204.

polystacliynm, C. DC.*, 102, men-

tioned, 204.

polysyphonum, C DC, 477.

Piperacere from Xadarivatu, 102.

Pipturus argenteus, Wedd., 173.

velutinua, Wedd., 173.

Pisonia nmbellifera, Seem., 161.

Pistacia Lentiscus, Linn., 477.

Pitliecolobium dulce, Benth,, 477.

Pittosporacea3 from Nadarivatu, 141.

Pittosporum Brackenridgei, A. Gray,

140 ;
mentioned, 200.

brevicalyx, Gagn., 477.

crispulum, Gagn^ 477.

floribundum, Wight et Am., 477.

formosanum, Hayata, 477
'.

Pittosporum nadarivatense, X. & Gibbs f

140.

Richii, A Gray, mentioned, 141.

undulatum, Few*., 477.

Plagiochila Powellii, AM«., 195.

Plagiogyria adnata, Bedd., 370.

var. condensata, Christ, 376.

argutissima, Christ, 370.

aseurgens, Christ, 370.

Dimnii, Copel., 376.

euplilebia, Afrtt., 370.

itfctt

Var. philippensis, Christ, 370.

Ilayatana, 3/a/c, 376.

Henry i, Christ, 376.

Mathewii, Christ, 370.

Matsumureana, Mak., 376.

pycnophylla, Mett., 376.

stenoptera, Dtiefa, 376.

tenuifolia, CopeL, 370.

Plantago aristata, Michx., 477.

Cavaleriei, Uveille, 477*

coreana, L&veille, 477*

gigas, Liveille, 477.

monanthos, ETrv., 327.

patagonica, Jaeq., 477.

Taquetii, Lfceille, 477.

Plectonema, ZTiur., sp,, 17.

Plectranthus coreanus, Vaniot, 477.

Forsteri, 2?<?wM., 100 ;
mentioned, 208.

rugosus, Wall -j 477.

sculponeatus, Vaniot, 477,

Serra, Maxim., 477.

striatals, Benth., 477,

Plerandra, ^4. Gray, mentioned, 135.

Victoria*, L. S. Gibbs*, 150; men-

tioned, 207.

Bleurogramme robusta, Christ, 373.

Pleurogyna Forresti, Balf.f., 477.

rotata, Griseb., 477.

Pleurosigma, W. Sm., 80.

decorum, W, Sm., var. ? amerieana,

Perag., 79.

elongatum, IT. $m., 79.

longum, Cleve, var. americanum,

Cleve, 79.

Pleurospermum camtschaticum, Hoffm.,

477.

cristatum, Boissicu, 477.

heracleifolium, Franch., 477.

Wilson /
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Pleurotienium, Naff* , 53.

coronatum, Rabenh., 26,

Ekrenbergii, De Bary, 26, 35,

Kayei, Babenh>
9
8L

mamillatum, G. 8. West, 14, 26, 41,

53, 54, 83.

nodosum, Land., 26.

ovHtum, Nordst, 26, 54, 84.

var. tumidum, Maskell, 54.

truncatum, Nag., 86, 37, 41.

Pleurozia gigantea, S. O. Lindh., 196;

mentioned, 206.

Poa Alopecurus, Kuoth, 335.

alpina, Brongn., 335.

ccespitosa, Birger, 335.

cotnpressa, var. virescens, Urv., 335.

controversa, Steud., 334.

fiabellata, Hook. /., 335 ; mentioned,

318.

pratensis, Linn., 335.

Podocarpus cupressina, A\ J5r., 477.

elata, J?. i??\, 183 ; mentioned, 134,

204, 206.

ferrugineus, G. Benn., 183.

imbricata, Blame, 182, 477; men-

tioned, 203.

Nageia, 7£. J>V., 477.

neriifolia, D. Do/?, 183 ; mentioned,

204.

vitiensis, Seem., 182,

Wallichianus, Presl, mentioned, 183.

Podophyllum difforme, HemsL et E. II.

Wils., 477.

Veitchii, Ilemsl. et E. IL Wils., 477.

Pogonatum Graelleanum, Jaeg,
9
190,

Pogonia tetrapliylla, Poepp. et EndL, 328.

Pogostemon Championi, Pram, 477.

Cypriani, Pamp., 477,

Pollen-grains of Pines in Plankton, 12.

Pollia Dielsii, Leveille, 477.

Pollinia grata, Hack., 477.

Polybotria appendiculata, J". Sm., 377.

sinense, Baker. 377,

Polygala arcuata, Hayata, 477.

leptalea, DC, 477.

tricornis, Gayn., 478.

Polygonatum Cavaleriei, LiveilU, 478.

cryptantlium, LiveilU et Vaniot, 478*

ericoideum, Liveille, 478,

Esquirolii, Leveille, 478.

Fauriei, Leveille et Vaniot, 478.

Polygonatum Iluanum, Leveille, 4/8 #

involucratum, Maxim., 478.

Mairei, Leveille, 478.

marmoratum, Leveille, 478,

Taqueti, Leveille el Faniot, 478.

Polygonum acaule, Hook, f, et Thorns.
,

'

478.

biconvexum, Hayata, 478.

Bonatii, Leveille, 478.

Cavaleriei, Leveille, 478.

Chaneti, Zlveffft, 478.

Convolvulus, JAnn., 478.

delicatulum, Meissn., 478.

Duclouxii, Leveille et Vaniot, 478.

Esquirolii, Uveitis, 478.

Faurei, Leveille et Vaniot, 478,

glanduliferum, Nakai, 478.

Mairei, LSveille, 478.

Merretii, LAveille, 478.

minutum, Hayata, 478.
k

molle, Z>. 2te», 478.

morrisoniense, Hayata, 478.

paradoxum, Leveille, 478.

pyramidale, leveille, 478.

Schinzii, Schuster, 478.

Statice, Leveille, 478.

Strindbergii, Schuster, 478.

Taquetii, Liveilli, 478.

y in immense, Leveille, 478,

Zigzag, LJveille et Yaniot, 478.

Polypetahe (§ Actinidia), mentioned

(Dunn), 397.

Polyplethia liexamera, Flaw Tityh., 478.

Polypodiaceze from Nadarivatu, 185.

PolvDodium accedens, Blame, mentioned.
*/ X 7 7 7

187.

adiuntiforme, Forst., 337.

adnascens, Sw., 354.

afrieaniim, Pesv., 360.

alcicorne, Baker, 377, 385.

aincenum, WalL
9
377.

var. latedeltoideum, Christ, 377.

anceps, C C//v., 377.

a?i(justissimiim, Baker, 377,

apicidens, Baker, 360,

appendiculatum, Wall., 377.

var. squanuestipes, C. i?. Clarke,

367.

arenarium, Baker, 377.

aryidum, var. khasianum, C. B.

Clarke, 381.
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Polypodia iu aristatum, Forst., 385.

aspersum, Baker, 381,

aspidiolepis, Baker, 377.

assimile, Baker, 354.

asterolepis, Baker, 377.

/ /.

auricttlatum, Linn., 385.

austrosinicuni, Christ, 377, 379.

Barberi, Hook., 342.

Barometz, Linn., 353.

Baronii, Christ, 359.

bieuspe, Blume, 353.

Bodinieri, Christ, 377.

brachglepis, Baker, 377.

braehyodum, Kunze, 300.

braineoides, Baker, 300, 377.

brmmeum, Wall., 3(50.

Buergerianum, Miq t , 377.

calvatum, Baker, 354.

cantoniense, Baker, 377.

caudiceps, Baker, 377.

chinense, Mett., 3

cicutarimn, Linn., 342.

clathratum, Clarke, 377.

eonjugatum, Baker, 377.

connatum, Christ, 377.

convolutum, Baker, 377.

coraiense. Christ, 377.

cordifolium, Linn., 374.

coronans, Wall., 377.

erenato-pinnatutn, C B. Clarke, 377.

erenatum, Forsk., 361.

crinitum, Baker, 378.

cucullatum, Nees, 378.

cyclophyllum, Baker, 378.

cyrtolobum, C. B. Clarke, 378.

daetylinum, Christ, 378.

Davidii, Baker, 354, 378.

deltoideum, Baker, 378 ; mentioned,

379.

Dielsianum, C Chr., 378, 380.

digitatum, C. Chr., 378.

dilatatum, Wall., 378.

dimorphum, Baker, 379.

dissectum, Forst., 361.

dissitifolium, Baker, 30].

distans, I). Don, 300, 378.

divaricatnm, JIagata, 378.

dolickopoduin, Diets, 378.

dorsipilum, Christ, 378.

Drakeanum, Frauch., 354.

drepanopterum, Kunze, 348.

Polypodiuni drymoglossoides, Baker, 378,

var. moupinense, Christ, 381.

Drgogteris, Linn., 364, 378.

Duclouxii, Christ, 378.

Fatoni, Baker, 361.

ebenipes, Hook., 378.

eilophyllum, Diets, 378, 379.

ellipticum, Tkunb., '509, 378.

elongatum, Ait,, 337.

elongatum, Wall., 303.

Engleri, Christ, 379.

ensatuin, Thunb., 378.

erythrocarpum, Mett., 378.

europhyllum, C. Chr,, 378.

evectum, Forst., 342.

exaltatum, Linn., 374.

excavatum, Bory, 378, 383.

var, aspidiolepis, C, Chr.

377.

var. asterolepis, C. Chr., 377.

Faberi, Christ, 378.

falcatum, Linn, f , 385.

Fauriei, Christ, 384.

FilLv-femina, Linn., 348.

fissuni) Baker, 378.

flexilobum, Christ, 379.

ilocculosam , 1). Don, 354.

formosanum, Baker, 379,

Fortunei, Kunze, 359.

fragile, Linn., 337.

i'usco-nigrum, Baker, 379.

laucopsis, Franch., 379.-

glaacum, Thunb., 368.

rammitoides, Diels, 369, 379.«

i

r

granulomm, Benth., 308.

Griilithianum, Hook., 379

griseo-nigrum, Baker, 379.

gymnogrammoides, linker, 363, 379.

hainanense
;
C Chr., 379.

Hancocirii, Baker, 379.

hastatum, Thunb*
9
379, 383.

forma Ma ;J79

380.

var. albopunctatum, Christ, 379.

var. catadromum, Christ, 379.

var. Engleri, Christ, 379.

var. simplex, Christ, 379.

hederaceum, Christ, 379,

hemionitideimi, Wall., 379.

hemitomuin, Hance, 379 ; mentioned,

378, 382.
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379 ; menPolypodium Henryi, Christ,

tioned, 377.

Henry i, Diels, 369, 370.

himalayense, Hook.
}
379.

hirsutulum, Forst., 374.

hirtellum, Blume, 379.

Ilookeri, Brack., 187 ; mentioned,

207,

Horsficldii, 11. Br., 359.

hymenodes, Kunze, 383.

intramarginale, Baker, 379.

involutum, Baker, 379 ; mentioned,

378.

irioides, Poir, 379, 382.

juylandifolium, I), Don, 379, 384.

Kawaknmii, Hayata, 379.

Krameri, Franch. et Savat., 380.

lacerum, Thunb., 304.

hit ifolium, Forst, 343.

Lehmanni, Mett., 380.

leiorhizon, Wall., 380.

leuconewum, Diels, 380 ; mentioned,

378.

Leazeanum, Gaud., 343.

Lewisii, Baker, 380.

llnearc, Burin., 309.

lineare, Thmib., 380.

var. abbreviatum, Christ, 380.

var. contortum, Christ, 380.

var. glaucosorum, Christ, 380.

var. oligolepidum, Christ, 381

.

var. Onoei, Mak., 380.

lineatiun, Colebr., 305.

Lingua^ Sw., 354.

linguesforme, ilfeW., 187; mentioned,

205.

iiukiuense, Christ, 380.

lobatum, Iluds., 380.

lomarioides, Kunze, 380.

longissimum, Blume, 380.

Loxogramme, iWW/., 187, 309, 371,

380 ; mentioned, 205.

macrophyllum, Heimv., 380.

macrosorum, Baker, 380, 381.

nacrosphrcrum, Baler, 380.

inaculosum, Christ, 380.

Maingayi, TfcVfo, 380.

raalacodon, Hook., 380.

- var. Stewart ii, Christ, 380.

i

manmeinense, Christ, 380.

maryinatum, Iloutte, 372.

Polypodium 2lfathewii, Tutcher, 380 ; men-

tioned, 379.

Maximowiczii) Baker, 387.

mediale, Jfr/far, 380, 381.

megasorum, C. C%/\, 381 ; mentioned,

380,

membranaeeuin, J). Don, 381.

mengtzeanum, Baker, 381.

mengtzeense, Christy 381.

Meyenianuin, Hooker, 381.

Meyi, Cfti-M*, 381.

micropteris, Baker, 381.

microrhizonia, 0. 2?. Clarke, 381.

mollissimum, Christ, 354, 381.

morrisonense, Hayata, 381.

moupinense, Franch., 381

,

myriocarpum, Mett., 381.

nigrocinctum, Christ, 381.

ningpoense, Baker, 381.

niponicum, 3/Wf.,381.

var. levipes, Christ, 381.

normale, D. Dow, 381.

obliquatum, Blume, 381.

oblougisorum, C, CV/r., 381, 383.

Oldharm, Baker, 865, 881.

oligolepidum, ZtoAw, 381, 383.

oligolepis, Baker, 381,

omeiense, Baker, 3(55, 381.

Oreopteris, Fhrh., 305.

ornatum, Wall., 305,

ovatum, Wall., 381.

oxyphyllam, T. Moore, 348.

oyamvnse, Baker, 305, 381.

palmatopedata?)t, Baker, 373, 381.

parasiticmn, Mett., 381 ; mentioned,

380.

parasitieum, Linn., 365.

peduneulatum, il/<?tt.
f
309, 381.

penanyiana, Hook., 305.

Venna-marina, Poir., 337.

penniyerum, Forst., 360.

petiolosum, Christ, 354.

Phcyopteris, Linn., 300.

phyllomanes, Christ, 381, 382.

var. doryopteris, Christ,

382.

var. kemitotnutn, Christ, 379.

var. populneum, Christ, 382.

pliymatodes, Linn., 382.

pinnatmn, Hayata, 382.

Playfairii, Baker, 382, 383.
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Polypodiuin podobasis, Christ, 382.

potydactylum, IJauce, 354.

proliferum, Presl, 366.

propinqmun, Wall., 351).

pseudo-dimidiatum, Christ, 382.

pseudo-serratum, Christ, 382.

pteroides, Retz., 3G6.

pteropus, Blame, 382.

var. riu-kiuense, Christ, 382.

punctatum, Sw., 379, 382.

punctatum, Thumb., 3(H).

quercifolium, Linn., 359.

rheosorurn, Baker, 3(54, 382.

Bobertianum, Iloftm., 366.

Posthornii, Diets
f
382.

rostratum, Hook., 382.

Sampsoni, Baker, 382.

sarcopus, de Vries $• Teysm., 382.

scalare, Christ, 382.

scolopendrinum, C. Chr., 369, 382.

Selliguea, Jfctt., 369, 382.

shensiense, Christ, 382.

var. nigrovenium, Christ, 382.

sikkimense trichomanoides,

Clarke, 383.

Silvestrii, CAnrt, 383.

simplex, Sw., 383 ; mentioned,

378.

simulans, Baker, 383.

sineuse, Christ, 377.

sinicum, Christ, 383.

sinuosum, Wall., 383.

Soulieamun, Christ, 383.

sparsisornm, Desv., '559.

spharopteraides, Baker, 367.

spinulosum, Miibl., 367,

Steer ii, Harringt., 383.

stenolepis, Baker, 367.

stenopteron, Baker, 361, 383.

Steivartii, C. B. Clarke, 380.

subamcenum, C. JL Clarke, 383.

var. cbinense, Christ, 383.

B.

subauriculatum, Blume, 383.

subfalcatmn, Blume, 383.

subhastatum, Baker, 383.

subhemionitideum, Christ, 383.

subimmersum, Baker, 383.

subinteyrmn, Baker, 383; mentioned,

381.

subrostratum, C. CAr.,383; mentioned,

382,

Polypodium superficial, Blume, 383; men-

tioned, 381

taiwanianum, Uayata, 383.

taliense, Christ, 383.

tatsiense, Franch. et Bureau, 383.

ienericanle, A\ all., 367.

tonquinense, Baker, 383.

trabeculatum, CopeL, 383.

trichopliyllum, itofor, 383.

tridactylon, Wall., 382

1). Don, 383 mentioned,
trifidttm,

379.

trijrlossum, Baker, 383, 390.

trisectum, Baker, .'{83.

trimcatmn, Poir., 368.

udum, Christ, 383.

urophyllum, Wall., 368.

valdealatum, CAritf, 383.

varhim, Linn., 388.

Yeitcbii, £«*er, 383.

venustum, Wall., 379.

vulgare, Linn., 384.

• var. japonicum, Franch. et Savat.,

384.

Wallicbianum, Spreny., 379, 384.

Wilsoni, CArirf, 384.

Wright ianuni, TFr*//., 380.

Wrightii, Mett, 384.

xiphiopteris, Baker, 384.

Yakushimse, Christ, 384.

yunnanense, Franch., 384.

Polyporaceae from Nadarivatu, 198.

Polyporus sulphureus, Fr&tf, 198.

Polyscias, Forst., mentioned, 135.

"

corticata, L. S. Gibbs *, 149, pi. 13.

Joskei, Z. & GVM* *, 148; mentioned,

139.

multijugum, liar v., mentioned, 149.

Murrayi, Harms., mentioned, 150.

Polystichnm acanthophyllum, Christ, 384.

var. indicum, Hope, 384.

aculeatum, Roth, 384.

var. annulare, Baker, 384.

— var. biaiiti latum, Baker, 384.

— var. coraiense, Christ, 384.

— var. Fargesii, Christ, 384.

— var. obtusum, Mett., 384.

— var. platylepis, Diets, 384.

— var. pycnopteriun, Christ, 384.

— var. Veitchii, Christ, 384.

— var. vunnanense, Christ, 384.
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Polystichum acutidens, Christ, 384.

adiantiforme, J. Sm,, 337.

affine, Presl, 384.

alcicorne, iJ/afe, 385 j mentioned,

377.

amabile, </. #m,, 385.

aristatum, iV<?s/, 385.

Atkinsonii, Bedd., 385.

auriculatum, Presl, 385.

var. stenophyllum, Baker, 385,

380.

-—
- var. submarginale, Baker, 385.

Bakerianuni, Dieh, 385.

basipinnatum, Diets, 385.

Braunii, i'&, 385.

var. Clarkii, Christ, 385.

eeespitosum, Schott, 385.

capillipes, Diels, 385.

caruifolium, Baker, 385.

carvifoliuin, C Chr., 385.

coniifolium, Wall., 385.

craspedosorum, Dieh, 385.

var. Giraldii, Christ, 385.

deltodon, Dieh, 385.

—— var. cult rata, Christ, 385.

var. Ilenryi, Christ. 385.

diplazioides, Christ, 385.

Faberi, Christ, 385.

faleatum, Diets, 385.

forma acuminatum, Ztoefo, 380.

forma intermedium, Diels,

380.

forma macropterum, Diels,

386.

forma polypterum, jWefo, 386.

var. caryotideum, Wall, 386.

var. genuina, J/rt&., 386.

var. muticum, Christ, 380.

falcinellum, Christ, 880.

Franchetii, Christ, 380.

fraxinellum, DtW*, 380.

var. insequale, Christ, 386.

glue i ale, Christ, 380.

Hancockii, Dtefo, 386.

heeatopternm, Diels, 380.

var. margin ale, Christ, 386.

Ilenryi, CAj-w*, 380.

Hookerianum, C CAr., 380.

ichangense, Christ, 380.

ilicifolium, 7\ Moore, 380.

var. Delavayi, Christ, 380.

Polystichum lachenense, Bedd.. 380.

lanceolatum, Diels, 386.

lepidocaulon, J. $wi., 380.

lobatum, Huds., 386.

lobatum, Presl, 380.

var. sinense, Christ, 380.

var. squarrosum, Baker, 387.

lonchitoides, DieA, 387.

longipaleatum, Christ, 387.

Martini, CAnstf, 387.

Maximowiczii, Diels, 387.

Maximoiciczii, Baker, 387.

Micheliij Christ, 387.

minusculum, Christ, 387.

mohrioides, Presl, 337.

mono t is, C. CAr., 387.

moupinense, Bedd., 387.

nepalense, (7. 6%/*., 387.

nephrolepioides, Christ, 387.

niitakayamense, Hayata, 387.

obliquum, 7'. Moore, 387 ; mentioned,

385.

omeiense, C Chr., 387 ; mentioned,

385.

parvulum, Christ, 387.

pinfaense, Christ, 387.

prtelonguni, Christ, 387.

Prescottianum, 7
T

. Moore, 387.

var, sinense, Christ, 387.

setosnm, Schott, 387.

sheusiense, Christ, 387.

sinense, Christ, 387.

speciosum, »7. $?/?,, 387 ; mentioned,

384.

Standishii, C. Chr., 343, 388.

stenophyllum, Christ, 388.

submite, DiWs, 388,

subtriphylhtm, I look. & Arm, 343.

tripteron, Presl, 388.

tsus-simense, J. Sm., 388.

varinm, Presl, 388.

var. fructuosum, Christ, 388.

var. obtusum, Christ, 388.

vittatuni, C, CAr., 388.

xiphophyllum, Diets, 388.

yunnanense, Christ, 388.

Polystictus cichoriaeeus, Fries, 198.

ilabelliformis, Klotzsch, 198,

Peradenyae, ite/'A. # Broome, 198.

Polytrichaceae from Nadarivatu, 190.

Populus angulata, -4«Y., 295 ftnote.

v «
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Populus Bonatii, Leveille, 478.

Davidiana, Bode, 479.

deltoidea, /tort., 295, 29G.

Duclouxiana, l)ode
}
479.

Eugenei, hort.
9
295, 290.

glabrata, Dode, 479.

macranthela, Leveille et Vaniot, 479.

nigra, Linn., 295, 290.

regenerate hort. Gall., 295, 296.

serotina, llarhv., 295.

Silvestrii, Vamp., 479.

sinensis, Docfe, 479.

Avutaica, Mayr, 479.

yunnanensis, Dorfe, 479.

Porana paniculata, Roxh., 479.

Portulaca quadrifida, Linn., 479.

Vilmoriniana, Leveille, 479.

Posidonia Caulini, JSTow., 479.

oceaniea, Del., 479.

Potamogeton eompressus, Linn., 479.

iluitans, iioM, 479.

ramineus, IAnn., 479.

longipetiolatus, ^4. Camus, 479.

Maackianus, ^4. limn., 479.

mucronatus, PmY, 479.

nntans, Linn., 5.

obtusus, Ducros, 5, 22.

Potatoes, Dry-Rot (Longman), 120-129;

male sterility (Salamau), 301-312.

Potentilla cegopodifolia, Leveille, 479.

Bodinierij Leveille, 479.

concolor, liolfe, 479.

dealbata, liunye, 479.

Fauriei, Leveille, 479.

fulgens, JJW/., 479.

pel id a, C. A iW>?/., 479.

Ilemslevana, JJV/*, 479.

longepetiolata, Leveille, 479,

.Martini, Leveille, 479.

monanthes, LindL, 479.

palustris, ftcoj)., 479.

Potaninii, JnV/
1

, 479.

rosnlifera, Leveille, 479.

sikkimensis, Wolf, 479.

simulatrix, Wo//, 479.

tatsienluen sis, Wolf, 479.

Poterium obtusum, Franch. et Sav., 480.

Pothos Catbcarti, ScAo#, 480.

yimnanensis, Fnyl., 480.

Potomorplie (§ Piper), 1G2.

Pratia repens, Gaud., 324.

Premna bracteata, Wall., 480.

puberula, Pamp., 480.

racemosa, Wall., 480.

taitensis, Schau., 100.

Prenanthes Fauriei, Vaniot et Leveille,

480.

graminifolia, Vaniot et Leveille, 480

niacilentus, Vaniot et Leveille, 480.

Primula androsacea, R*r, 480.

begoniiformis, Petitm., 480.

* bellidifolia, A7w^, 480.

Biondiana, Petitm., 480.

biserrata, Forrest, 480.

Bonatiana, Petitm,, 480.

Bonatii, Knuth, 480.

brevifolia, Forrest, J80.

Bulleyaua, Forrest, 480.

capitata, Hook., 480.

Cavaleriei, Petitm., 480.

coerulea, Forrest, 480.

cognata, 1)athie, 480.

congestifolia, Forrest, 480.

cyclaminifolia, Franch., 480.

debilis, lionati, 480.

decipieus, Dubv, 325.

deflexa, Duthie, 480.

delieata, Petitm., 480.

delicata, Forrest, 480.

delicatula, Dunn *, 480.

Dielsii, Petitm., 480.

Dubernardiana, Forrest, 480.

Duclouxii, Petitm., 480.

efarinosa, Pci.r, 480.

Esquirolii, Petitm., 480.

i'arinosa, Linn., 480.

var. decipiens, A. DC, 325

var. magellanica, Hook, f.,

Filchnerae, Knuth, 480.

Forrestii, Balf.f., 480.

Gagnepainii, Petitm., 481,

Giraldiann, 2V/x, 481.

glycyosma, Petitm., 481

.

gratissima, Forrest, 481.

llemsleyi, Petitm., 481.

involucrata, Wall., 481.

kichanensis, Franch., 481.

Knuthiana, ilrw, 481.

langkongensis, Forrest, 481.

Lecorntei, Petitm., 481.

Littoniana, Forrest, 481.

-
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Primula longiscapa, Ledeb., 480.

loDgituba, Forrest, 481.

magellanica, Lebm., 325.

magellanica, Linn., mentioned, 313.

microdonta, Petitm., 481.

minutiflora, Forrest, 481.

multicaulis, Petitm., 481.

muscarioides, Hemsl, 481.

odontocalyx, Far, 481.

operculata, Knuth, 481.

orbicularis, Hemsl,, 481.

penduliflora, Franch., 481.

Petitmengini, Ronati, 481.

pintcliouanensis, Petitm., 481.

polyphy11a, Franch, 481.

pseudodenticulata, Pa.r, 481.

pulveruleuta, Duthie, 481.

racemosa, Bonati, 481.

sibirica, «7«cy., 481.

silaensis, Petitm., 481.

speluncicola, Petitm., 481.

spinulifera, Knuth, 481.

szecliuanica, Paw, 481.

taliensis, Forrest, 481.

tangutica, Paar, 481

.

tenuissima, P&r, 481.

Veitcbiana, Petitm., 481.

Veitchii, Dw£/*fc>, 481.

Vilmoriniana, Petitm., 481.

Willmottiie, Mk, 481.

Priotropis cytisoides, 7r7*//?/ rf .4r/*., 481.

Procris niontana, &ta*tf., 172; mentioned,

205.

Protococcoideae of Yan Yean Eeservoir,

11.

Prunella vulgaris, Linn., 4.

Primus, Linn., see also Amygdalm and

Padus.

acuminata, Hook./., 482.

canescens, jBow, 482.

clarofolia, C. A'. Schneider, 482,

conaociiflora, (7. A''. Schneider, 482.

deemonifuga, Leveille et Vaniot, 482.

diamantina, Leveille, 482.

dictyoneura, Daefo, 482.

Fauriei, Leveille, 482.

Fordiana, Dunn, 482.

Giraldiana, (7, A", Schneider, 482.

glanduli folia, Rupr\, 482.

icbangana, C A'. Schneider, 482.

Kawakamii, Ilayata, 482.

Prunus Kolomihta, Maxim., 404 ; men-

tioned, 39G.

litigiosa, C. A". Schneider, 482.

Maackii, Rupr., 482.

marginata, Dunn, 482.

Nakai, X^wrfW, 482.

pendula, Maxim., 482.

rufoides, C. A". Schneider, 482.

Sargentii, Rehder, 482.

seoulensis, Leveille, 482.

Taqueti, Leveille et Vaniot, 482.

Wilsoni, Dwfe, 482.

Pseudotsuga japonica, Shims., 482.

Psidiiun, Linn., mentioned, 139.

Psilotacepe from Nadarivatu, 189.

Psilotum triquetrum, #w., 189.

Psopbocarpus palustris, Desv., 482.

Psycliotria calycosa, -i. Gray, mentioned,

153.

Gibbsiee, S, Moore*, 152 ; mentioned,

208.

griseifolia, S. Moore*, 153; men-

tioned, 206.

platycocca, yi. Gray, 152; mentioned,

210.

Storckii, Seem., 151 ; mentioned,

205.

sulpburea, Seem., 152 ; mentioned,

205.

Pteridium aquilinum, Kuhn, 388.

var. lanuginosum, Bon/, 388.

var. osmundoides, Christ,

388.

Pteris actinopteroides, Christ, 388.

aqnilina, Linn., 5.

• var. esculenta, C. CA/\, men-

tioned, 207, 208.

aquilina, Linn., 388.

argentea, S. G. Gmel., 352.

asperula, J. Sm., 388.

biaurita, Linn., 388, 390.

cheilanthoides, Ilayata, 388.

eoncolor, Langs, et Fisch., 359.

crenata, Sw., 389.

cretica, Linn., 388.

var. cartilagidens, Christ, 388.

var. Rosthcrnii, D£e&, 388.

var. ste?iophylla, Baker, 390.

var. subumbrosa, Christ, 388.

dactylina, Hook., 389.

decrescens, Christ, 389.
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Pteris deltodon, Baker, 389.

dimorpha, CopeL, 389.

ensiformis, Burm., 389.

Esquirolii, Christ, 389.

excelsa, Gaud., 389.

farinosa, Forsk., 352.

formosana, Baker, 389.

geminata, Wall, 389.

Grevilleana, Wall,, 389.

hastata, Thunb., 376.

Henryi, Christ, 389.

Jdrmta, Poir., 374.

inrequalis, Baker, 389.

incisa, Thunb., 5, 369,389.

insignia, Mett., 389.

intermedia, Christ, 389.

Kleiniana, Presl, 389.

longifolia, Linn., 389.

var. auriculata, Milde, 389.

longipes, 7J, Do/z, 389.

longipinnula, Wall., 389.

marginatum Bory, 389, 390.

morrisonicola, ILayata, 389.

multifida, iW>\, 389, 390.

var. obtusa, Christ, 389.

nana, Christ, 389, 390.

- var. quinquefoliata, Cope/., 389.

nitidula, Baker, 376.

nitidula, Wall., 370.

patmeefonnis, Tkouars, 338.

parviloba, Christ, 390.

paupercula, Christ, 390.

plumbea, Christ, 390.

quadriaurita, Jtete., 390.

var. Ihiclouxii, Christ, 390.

semipimiata, Linn., 390.

var. dispar, Kunze, 390.

serrulata, Linn, f., 390; mentioned,

389.

silicalosa, Desv., 375.

Stelleri, S. G. Grael., 353.

stenophylla, TPo&j 390.

tremula, ii. i?r,, o,

trifoliata, Christ, 390.

tripartita, #?#., 389, 390.

var. magna, Christ, 390.

Wallichiana, Ay., 390.

yunnanensis, Christ, 390.

Pterocarya Paliurus, BataL, 482.

Pterospermum diversifolium, Blume,

Pterostyrax psilophyllu3, Diels, 482.

Pteroxygonum Giraldii, Danim. et Diels,

482.

Ptilopteris Hancockii, Ilance, 386.

Ptyehaiithus striatus, Nees, 196.

Pueraria alopecuroides, Craib, 482.

Argyi, Leveille et Vaniot, 482.

cserulea, Leveille et Vaniot, 482.

Chaneti, Leveille, 482.

Collettii, Brain, 482.

edulis, Pamp., 482.

Koten, Leveille et Vaniot, 482.

Seguini, Leveille et Vaniot, 482.

Thomsoni, Benth., 482.

Wallichii, -DC, 483.

Pugionium corimtuni, Gaertn., 483.

Putranjiva Roxburghii, TFotf., 483.

Pycnarrhena macrocarpa, Diels, 483.

Pyrola media, <SSm\, 483.

morri^oiiensis, llayata, 483.

renifolia, Maxim., 483.

secunda, Linn., 483.

Pyrus, Linn., see also Micromeles and

Fauriei, C 7i. Schneider, 483.

liupehensis, Vamp., 483.

Koelmei, 6'. A". Schneider, 483.

kohipana, C. X. Schneider, 483.

mokpoensis, Leveille, 483.

polycarpa, Hook, f., 483.

subcratasgi folia, L.eveille, 483.

Taqueti, LeveilU, 483.

tiansbaniea, Branch., 483.

Vanioti, Leveille, 483.

"Willi elmi, G 7l. Schneider. 483.

482.

Quercus cathayana, Seemen, 483.

Cavaleriei, Ljeveille et Vaniot, 483

Cerris, iron., 296, 297.

Eyrei, Champ., 483.

Ilex, Linn., 29.1.

Junghuhnii, Miq., 483.

Kawakamii, Hayata, 483.

Ivonisbii, llayata, 483.

litseoides, Dunn, 483.

Skanniana, Dunn, 483.

suber, Xwh, 295, 296, 297.

variabilis, Blame, 483.

Wilsoni, Seenien, 483.

wutaislianica, Mayr, 483.
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Racopiluin convolutaceiun, C. MnelL,

191.

Radiofilum, Schmidle, 48.

apiculatum, W. & G. S. West, 48, 49.

conjunctivum, Schmidle, 80, 88, 41,

45, 48, 49.

flavescens, ff. & fFesi, 49.

Randia acutidens, HemsL et A. IL Wils.,

483.

Ranunculus aflinis, li. Br., 488.

amurensis, Kom., 483.

aquatilis, Linn., 4.

biternatus, £m,, 314.

Bonatii, Aera/te, 483.

coreanus, Leveille, 484.

difiusus, DC., 484.

dissectus, 2?W., 484.

Puclouxii, Finet et Gaf/n., 484.

exiyuu$i Urv., 314.

ficariifolia, Lewille et Vaniot, 481.

Flammula, Linn.. 484.

hii'telius, Royle, 484.

hydrophilus, Gaud,, 814.

lanuginosus, Zaran., 484.

lappaceus, #/«.. 4.

maclovianus, tfrr., 314.

sardous, Crantz, 484.

sericocephalus, Ilook.f., 814.

silerifolius, Leveille, 484.

Tachiroei, Franch. et Sav., 484.

trullifolins, Hook./., 814.

Raphistemma pulehellum, Wall., 484.

Rata mbusta, ^4. Cunn., mentioned, 208.

Reevesia Cavaleriei, Leveille et Vaniot,

484.

"Wallifhii, i?. 2?/-., 484.

Rehmannia Henryi, 37
. A. 7>/\, 484.

Reineckia incurva, Leveille et Vaniot, 484.

Rhamnacese from Xadarivatu, 143.

Rhamnus catharticus, Linn., 484 ; men-

tioned, 91.

Hemsleyanus, ('. A". Schneider, 484.

hypochrysus, C. A'. Schneider, 484.

iteinophylliis, C. AT. Schneider, 484.

koraiensis, 6'. A". Schneider, 484.

lamprophyllus, £
r

. A*. Schneider, 484.

leptophyllus, C A'. Schneider, 484.

nepalensis, J/. Laics., 484.

purpureus, Edgew., 4H4.

Sehneidori, Leveille et Vaniot, 484.

Rheum hirsutum, Maxim., 478.

Rheum laciniatum, Prain, 484.

Rhaponticum, Linn., 484.

Rhizoclonium, Awfa., 34 ftnote.

hieroglyphicum, ATwfa., 35, 200.

Rhizogonium spiniforme, liruvh, 190.

Rhizophora mucronata, iaw,, 484.

Rhizosolenia, Fhrenh., 77.

moron, TF. # <7. & fTerf, 13, 17, 21,

40, 43, 45.

Rhodobryum Grseffeanum, Paris
} 100;

mentioned, 206.

Rhododendron atroviride, /)/<>?>/ *, 484

.

Renthamiaiium, HemsL, 484.

brachycarpum, L). Don, 484.

Brettii, HemsL et L\ II. Wils., 484.

clirysanthum, Pali, 484.

chrysocalyx, Leveille et Vaniot, 484.

coombense, HemsL, 485.

Duclouxii, Leveille, 485.

emarginatum, 7A>wts/. rf J?. 77. Wils.,

485.

excellens, JSSww/. et A. II. Wils., 485.

Falconeri, Uook.f., 485.

Franchetianum, Leveille, 485.

Ilarrovianum, HemsL, 485.

llemsleyanum, A?. 77. Jfifc., 485.

Uoulstonii, HemsL et L\ H Wils.,

485.

insigne, HemsL et E. IL Wils., 485.

lepidotum, Walt., 485.

longesquamatum, O.K. Schneider, 485.

Mariesii, HemsL etE. IL Wils., 485.

Maximowiezianum, Leveille, 485.

Nakaharai, Hayata, 485.

nigropunctatum, A«r. e< Franch., 485.

orbiculare, Decne., 485.

poukhanense, Leveille, 485.

primuliuum, Hems/., 485.

pseiulocliiTsaiitlnnu, J/at/ata, 4*5.

Redowskianum, Maxim., 485.

Rirei, 77rms/. <tf £ 77. JJ7/ts., 485.

Sheltonae, Atews/. rf A". 77. JJ7&., 485.

Spooneri, 77™W. ,tf A. 7/. #%., 485.

J. rf. A. 77. Wils.,Hem
485.

villosum, HemsL et A. 77. JJ7/.s., 48r>.

"Wasonii, Hnnsl. et A. 77. HPT&.
f
485.

Watsoni, .Hem*/, et A. 77. J/74'., 485.

Wilsons, Ilemsl. et A. 77. Wils., 485.

Wiltonii, flwirf, rf A. 77. JJ7/,s., 485.

Wongii, HemsL et A. 77. JfVfo., 485.
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Rliodothamnus Chaniaecistus, Reichb., 485.

Rhopalodia gibba, O. Midi., 17, 31.

Rhus insignia, Hook./., 48*3.

intermedia, Hayata, 485.

pauiculata, Watt., 485.

punjabensis, «7. X. Stew., 485.

simarubsefolia, j4. Gfroy
9
144; men-

tioned, 204.

Wilsoni, HemsL, 485.

Rhynchoglossum obliquum, Blume, 485.

Rhvnchosia rufescens, DC, 485.

sericea, Span., 486.

viscosa, DC, 480.

Ribes ambiguum, Maxim., 480.

coeleste, Jancz., 480.

distans, Jancz., 486.

formosana, Hayata, 48(5.

Francheti, Jancz., 48G.

Giraldii, Jancz., 48G.

Grossularia, Linn., 486.

kialanum, Jancz., 48(3.

mansliuricum, Kom., 480.

Maxiinoviczii, Jfotti., 480.

oriental e, I)?*/, 480.

rubruni, Linn., 486.

setchuense, Jancz., 480.

ten ue, Jancz., 486.

Vilmorini, Jancz., 48(5.

Warszewiczii, Jancz., 480.

Rivularia sp., 31.

Rodgersia Prillieuxii, Leveille, 486.

sambucifolia, HemsL, 486.

Rohdea Esquirolii, Leveille, 486.

sinensis, Leveille, 486.
j

Rosa Bodinierij Leveille et Vaniot, 486.

Cavaleriei, LSveill4,iS6.

Cliatfanjoni, TkWW <?* Fawwrf, 486.

coreana, A\ AW/., 480.

Esquirolii, LeveilU et Vaniot, 486.

Fauriei, Leveille, 486.

Gentiliana, Leveille et Vaniot, 480.

gigantea, Co//. e£ HemsL, 480.

granulosa, A!. Ji>//., 480.

Hugonis, HemsL, 48(5.

Jackii, liehder, 486.

jul nana, Kom., 486.

Leschenaultiana, iferf. e£ TVwry, 486.

mokanensis, Leveille, 480.

Moyesii, .Howl d A\ i/. JTife., 486.

if.

480.

Rosa Rub us, Leveille et Vaniot, 486.

setipoda, HemsL et E. II. Wils., 483.

Sinowilsoni, HemsL, 48(5.

sorbiflora, Focke, 487.

Sweginzowii, Koehne, 487.

Taqueti, Leveille, 487.

Willmottia}, HemsL, 487.

Roscoea blanda, A" Schumann, 487.

prsecox, A". Schumann, 487.

Rostkovia grandiflora, Hook. fn 330.

Rotala mexicana, Linn., 487.

Rourea caudata, Planch., 487.

Roydsia suaveolens, lloxb., 487.

Rubia lanceolata, Hayata, 487.

Maillardi, Leveille et Vaniot, 487.

sikkimensis, Kurz, 487.

RubiacesB from Madarivatu, 150.

Rubus adenopliorus, llolfe, 487.

alcefefolius, Voir., 487.

alniibliolatus, Leveille et Vaniot, 487.

amabilis, Focke, 487.

ampelophyllus, Leveille, 487.

auipliflorus, Leveille et Vaniot, 487.

Andropogon, Leveille, 487.

antarcticus, Banks et Soland., 317.

Arbor, Leveille et Vaniot, 487.

arcticus, Linn., 487.

Argyi, Leveille, 487.

assainensis, Focke, 487.

Blinii, Leveille, 487.

Bonatii, Leveille, 487.

calycantlnis, Leveille, 487,

calycinus, WalL, 487.

Cavaleriei, Leveille et Vaniot, 487.

clemens, Focke, 487.

clinocephalus, Focke, 487.

diamantina, Leveille, 487.

Dielsianus, Focke, 487.

distentus, Focke, 487.

Duclouxii, Leveille, 487.

Esquirolii, Leveille, 487,

eustephanos, Focke, 487.

evadens, Focke, 487.

Faberi, Focke, 487,

Feddei, Leveille et Vaniot, 487.

fimbriiferus, Focke, 488.

gensanicus, Nakui
}
488.

geoides, #wi.
t
317.

gilvus, Focke, 488,

hainanensis, Focke, 488.

hastifolins, Leveille et Vaniot, 488.
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Rubus hexagynus, lloxb., 488.

humulifolius, C. A. Meg., 488

lachnocarpus, Focke, 488.

Labbei, Leveille ct Vaniot, 488.

lasiotriclms, Focke, 488.

laxiis, Focke, 488.

mallodes, Focke, 488.

melanolasius, Focke, 488.

minimiflorus, LJveille, 488.

niouyousensis, Leveille, 488.

mvriadenus, Leveille et Vaniot, 488.

nesiotis, Focke, 488.

omeiensis, llo/fe, 488.

ouensanensis, Leveille et Vaniot, 488.

paniculatU8| S»*., mentioned, 20-">.

Papyrus, Leveille, 488.

paykouangenais, Leveille, 488.

peetinaris, Focke, 488.

pectinellus, Maxim., 488.

pentalobus, llayata
}
488.

piluliferua, Focke, 488.

pinfaensis, LJveille et Vaniot^ 488,

preptanthus, Focke, 488.

pseudosaxatilis, LJveille, 488.

pyenanthus, Focke, 488.

Pyi, Leveille, 488.

([uelpaertensis, Leveille,

refractus, Liveilli, 488.

rul'us, loc/^, 488.

schizostvlus, Leveille, 488.

singulifolius, Focke, 488.

sitiens, Focke, 488.

steplianandra, Leveille, 488,

talaikiaensis, Leveille, 488.

Taqueti, Leveille, 488.

tibetanus, Focke, 488.

tricolor, Focke, 4tiH.

umbel lifer, LJveille, 488.

Yanioti, Leveille, 489.

Veitchii, 2to//e, 489.

viburnifolius, Focke, 487.

viscidus, Focke, 489.

xantliacantha, Leveille, 489.

Itumex Acetosella, Linn., 327.

cardiocarpusj Pamp., 489.

crispus, LAnn t , 327.

Patentia, Gaud., 327,

llungia stolonifera, C. />. Clarke, 489.

llutaceee from Nadarivatu, 142.

Ityncliospora aurea, FifM, 179; men-

tioned, 209.

Rynchospora breviseta, P«//«, 489.

coreana, Valla, 489.

Sabia discolor, Dunn, 489.

emarginata, Lecomte, 489.

gracilis, llemsl., 489.

parviflora, J /><//., 489.

Sagenia opiifolia, .1 . Sm,, 342.

melanocaulon, T. Moore, 343.

membranifolium, Presl, 343.

Sageretia compacta, «/. A*. Drumm. et

Sprague, 489.

gracilis, J". 7£. Drumm. et Sprat/ae,

489.

Ilenryi, J". A. Drumm. et Sprague,

489.

Sagina prociimbeiis, Linn., 316.

subulata, Urv., 316.

Salaman, li, X., Male Sterility in Potatoes,

310-312.

Salix Andropogon, LJveille et Vaniot, 489.

angiolepis, LJveille et Vaniot, 489.

anisaudra, Leveille et Vaniot, 489.

Biondiana, Seemen, 489.

Caniusii, LJveille, 489.

Cavaleriei, LeveilU, 489.

dodecandra, Leveille et Vaniot, 489.

Duclouxii, LJveille, 489.

erioclada, LJveille et Vaniot, 489,

glandulosa, Seemen, 489.

gymnolepis, LJveille et Vaniot, 489.

heterochrony, Seemen, 489.

hypoleuca, Seemen, 489.

magnifica, HemsL, 489.

Maximoviczii, Kom., 489.

pacliyclada, Leveille et Vaniot, 489.

polyandrn, Leveille, 489.

Pyi, Mveille, 489.

spathuli folia, Seemen, 489.

Wilsoni, Seemen, 489.

yunnanensis, Leveille, 489.

Salomonia Cavaleriei, LJveille et Vaniot,

490.

Martini, LJveille et Vaniot, 490.

Seguini, LJveille et Vaniot, 490.

Salvia anonmla, Famof, 490,

betonicoides, LJveille', 490.

Bodinieri, Vaniot, 490.

Bowleyana, Dunn, 490.

Cavaleriei, Leveille, 490.
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Salvia chanroenica, Nakai
f
490.

coccinea, Juss., 161 ; mentioned, 139.

Esquirolii, Liveitte, 490.

nipponica, Mir/., 490.

pinn&ta, Linn., 490.

plectranthoides, Griff., 490.

iuberifera, Leveille, 490.

Salvinia natans, Allm., 390.

Sambucus adnata, Wall., 490.

Samydaceae from Nadarivatu, 148.

Sanicula Dielsiana, Wolff, 490.

petagnioides, Hayata, 490.

satsumana, Maxim., 490.

Sapindaceie from Nadarivatu, 143.

Saprosma"] ternatum, Benth. et Hook. /.,

490.

Sarcneliihis gracilis, llolfe*, 176; men-

tioned, 206.

Sarcopyramis Bodinieri, Leveille, 490.

Sarcosperma arboreum, Hook./., 490.

Saurauja, Willd., mentioned, 396-398,

cerea, Griff, 490.

iasciculata, WalL, 490.

rubicunda, Seem., 141.

Sauraujese, mentioned 396, 398.

Saussurea acrophila, DiVfo, 490.

aero ura, Cummins, 490.

alpina, DC, 490.

tricolor, Vaniot et Leveille, 490.

I'avaleriei, Leveille, 490.

chinnampoensis, Vaniot et Leveille,

490.

diamantiaca, Xakai, 490.

discolor, DC., 490.

Giraldii, DiWs, 490.

-;randifolia, Maxim,. 490.

koraiensis, Nakai, 490.

kouytclieensis, Leveille, 490.

Leontopodium, Leveille et Vaniot,

490.

Maximowiczii, Herder, 490.

mutabilis, ZVefa, 491.

oppositicolor, Leveille et Vaniot, 491.

otopkylla, Diets, 491.

phyllocephala, CW/. etHemsL, 491.

pygmsea, Spreng,, 491.

saxatilis, Kom., 491.

setidens, Dunn, 491.

sinuata, Kom., 491.

sobarocephala, Diets, 491.

sordida, Aar. e£ JTcr., 491

.
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Saussurea Taquetii, Leveille et Vaniot, 491.

triceps, Leveille et Vaniot, 491.

Yaniotii, Leveille, 491.

Saxirraga Brunoniana, W7///., 491.

cordillerarum, var. mageUanic Engl.,

318.

diversifolia, Wall., 491.

exarata, Hook, f., 318.

filicaulis, 7Fa/Z., 491.

magellanica, Pwr, 318.

oblongifolia, Nakai, 491.

strigosa, Wall, 491.

Saxifragaceee from Nadarivatu, 144.

Scabiosa Hookeri, C. B, Clarke, 491.

lacerifolia, Hayata, 491.

Scsevola floribunda, ^4. Gray, 155
; men-

tioned 207, 208.

Sceuedesmus, Meyen, 24.

acutiformis, Schroder, 29, 38.

bijugatus, Kiitz., 16, 29.

denticulatus, LagerA., var. linearis,

Hansg., 29.

obliquus, Kiitz., 29.

quadricauda, Br^&», 29.

Schefflera vitiensis, &em,, 148; men-
tioned, 205.

Scheuchzeria palustris, Zra*., 491.

Scliima TVallicliii, Choisy, 491.

Schinus Molle, Z/ww,, mentioned, 170.

Schistocheila heterodonta, Colenso, 195.

Sehizsea dichotoma, Sm., 187 ; mentioned,

204.

Schiz£eacea3 from Nadarivatu, 187.

Schizandra Ilenryi, C. B. Clarke, 491.

propinqua, Hook./, et Thorns., 491.

pubescens, Hemsl. et E. H. Wits., 491.

Schizochlamys gelatinosa, A. Br., 29.

Sehizoloma ensifolia, J. Sm., 390.

beteropliyllum, J. Sm., 390.

Scliizopepon bryoniaefolius, Maxim., 491.

Schizopliragma Fauriei, Hayata, 491.

Scliizophyllum commune, Fries, 199.

Schcenoxipliium caricinum, Kiikeidh., 491.

Schcepfia fragrans, Wall., 491.

Scirpus cernuus, ?«/*/, 331.

coreanus, Palla, 491.

melanostachys, Urv., 331.

morrisonensis, Hayata, 491.

Scolopendrium, Adans., 390.

Delavayi, Francli., 370.

sibirician, Hook., 351,

9 R
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Scolopia, Schreh.,$ee Anisodus.

Scrophularia alaschaniea, Bntal, 491.

duplicatoserrata, Mak., 41) 1.

erecta, Stief*, 491.

koraiensis, Nakai, 491.

Scutellaria angustifolia, Kom., 491.

baicalensis, Georf/i, 491.

Cavaleriei, Livei/le et Vaniot, 492.

discolor, Colehr., 492.

Esquirolii, L6veille et Vaniot, 492.

Fauriei, LSveille et Vaniot, 492.

glechomifolia, Leveille et Vaniot) 492.

Komarovii, Liveilli et Vaniot, 492.

moniliorrhiza, Kom., 492.

inultibrachiata, Leveille et Vaniot,

492.

scordifolia, Fiseh., 492.

Taquetii, Z^«7« <rf Vaniot, 492.

trinervata, Vaniot, 492.

tuberosa, Vaniot, 492.

Seeamone micrantha, Deene,, 492.

Sedum Barbeyi, Unmet, 492.

Beauverdi, Unmet, 492.

Bergeri, Ha met, 492.

Bodinieri, LivettU et Vaniot, 492.

cserulans, LfiveilU et Vaniot, 492.

Cavaleriei, Zfattt*, 492.

Chaneti, lAveilU, 492.

Chauveaudi, Hame1,492.
Costantini, liamet, 492.

l)ai»rrenioiitiauuni, I[amet, 492.

definitum, Leveille, 492.

Engleri, liamet, 492.

Esquirolii, Ltveille, 492.

Feddei, fliwief , 492.

Giajai, Unmet, 492.

Heckeli, flaw**, 492.

kuisiannm, Maltino, 492.

Leblancs3, Unmet, 492.

Leveilleanum, liamet, 492.

Licite, Unmet, 492.

Margaritas, Unmet, 492.

Martini, Ltveille, 492.

Moroti, flame*, 492.

niorrisonense, Hai/ata, 493.

orizifolimn, Makino, 493.

pekinense, lAveille et Vaniot, 493,

phyllanthuni, lAveille et Vaniot, 493.

quadriiidum, 7W/., 493.

Rhodiola, DC, 493.

Rosei, Unmet, 493.

Sedum roseum, Scop., 493.

Scallaiui, D<>fe, 493.

Schceulandi, liamet, 493.

Silvestrii, Pamp,, 493.

Susan use, Unmet, 493.

verticillatum. Linn., 493.

Worouowi, Unmet, 493.

Yvesi, Unmet, 493.

Selaginella^/fa/W/tfta, Spring, 189.

gracilis, 7
1

. Moore, 18 (

.>; mentioned,

204.

Menziesii, Sprint/, 189.

viridangula, Sprint), 189.

Selaginellaceee from Nadarivatn, 189.

Selinum, Linn., see also Cnidinm and

Litjustienm.

japonicum, J7/7/., 493.

popyraceum, C. />. Clarke, 493.

tenuifoliuni, Wall., 493.

vaginatum, 6Y. 77. Clarke, 493.

Selliguea anceps, Christ, 377.

cochlearis, Christ, 390.

coraiensis, Christ, 390.

elliptien, y&rtJ!af/e/Inris, Christ, 379.

Finlnysoniann, T. Moore, 378.

Ilamiltoni, Preal, 381.

Ilennji, Christ, 379.

Leveillei, Cftmf, 390.

macrophyllum, Illume, 380.

triphijlln, Christ, 383, 390,

Sematophyllum breviiHispidatum, «/<7<v/. ^/

Sauerh., 192.

Pickerinyii, Besch., 192.

Senebiera pinnatifida, DC, 493.

Senecio, Linn., see also Caealia and Lit/u-

laria.

achyrotrichus, Diets, 493.

alatus, JfV*//., 493.

araneosus, _Z)C, 493.

Blinii, £&>e*7#, 493.

Buimalia, Bueh.-Ham., 493.

candicans, 7K'., 321.

erassipes, LiveilU et Vaniot, 493.

eriopoda, Cuntmins, 493.

falklandieus, Hook./., 321.

Faunae, Franeh., 493.

Fauriei, LJvci/fc, 493.

ticariifolius, LiveilU et Vnniot, 493.

flammeus, Dr., 493.

graciliflorus, DC, 493.

Hodgson i, Hook, f., 493.
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Senecio homogyniphylla, Cummins, 493.

Hugonis, S. Moore, 493.

intermedins, Hayata, 493.

littoralis, Gaud., 321.

—— var. lanatas, Gaud., 321.

longiligulatus, LSveille et Vaniot, 494

nagensium, C. B. Clarke, 494,

nudibasis, Leveille et Vaniot, 494.

nudicaulis, Buck.-Ham., 494.

obtusatus, Wall., 494.

petasitoides, LSveille, 494.

Pilgerianus, Diels, 494,

Rosmarinus, Philippi, 321.

rosulifer, Leveille et Vaniot, 494.

saxatilis, Wall, 494.

splendens, Leveille et Vaniot, 494,

Taquetii, LSveillS et Vaniot, 494.
* -% t

Ift

IL

veltitinus, Leveille et Vaniot, 494.

vulgaris, Linn., 321, 494.

Wilsonianus, HemsL, 494.

yesoensis, Franch., 494.

Seriola apargioides, Less., 324.

Seseli buclitormense, Koch, 494.

condensata, Reiclib. /., 494.

indicum, Wight et Am., 494.

laserpitifoliuni, Palib., 494.

Setaria packystachys, Franch. et Sav., 494.

verticillata, Beauv., 494.

Seward, A. C, Communication by (Gregory),

91-104.

Shuteria anomala, Vamp., 494.

ferruginea, Baker, 494.

hirsuta, Baker, 494.

vestita, Wight et Am., 494.

Sida cordifolia, Wall., 494.

mollis, Orteg., 413.

nnbigena, Walp., 223.

pamassicefolia, Hook., 220.

var. /3. lobulata, Wedd., 222.

Siegesbeckia Esquirolii, LeveilU et Vaniot,

494.

Sieglingia antarctica, Hook, f., 334.

Silene Fauriei, Leveille et Vaniot, 494.

gallica, Linn., 494.

seoulensis, Nakai, 494.

Simarubacete from Nadarivatu, 143.

Sinofranchetia ckinensis, Hems/., 494.

Sinowilsonia Ilenryi, HemsL, 495.

Sisymbrium glaciate, Forst,, 315.

Sisymbrium himalaicum, Hook. f. et

Thorns., 495.

salsugineum, Pall., 495.

Sisyrinchium fiiifolium, Gaud., 329.

Sloauea Hanceana, HemsL, 495.

Smilax Bodinieri, LiveUU et Vaniot, 495.

Cavaleriei, LtveiUi et Vaniot, 495.

gracillima, LSveillS et Vaniot, 495.

Labordei, LSveillS et Vaniot, 495.

leucocarpa, Leveille et Vaniot, 495.

Lyi, LSveillS, 495.

Martini, LSveille et Vaniot, 495.

ocreata, LSveillS et Vaniot, 495.

pinfaensis, LSveillS et Vaniot, 495.

stemonifolia, IdveilU et Vaniot, 495.

tortopetiolata, LeveilU et Vaniot, 495.

vitiensis, A.DC, 178 ; mentioned, 205
Smithia ciliata, Bogle, 495.

Solanaeese from Nadarivatu, 158.

Solanum anodontum, Leveille et Vaniot,

495.

Bodinieri, LSveillS et Vaniot, 495.

Cavaleriei, Leveille et Vaniot, 405.

Commersonii, Dunn, 307.

etuberosum, Lindl, 306, 307.

khasianum, C. B. Clarke, 495.

macrodon, Wall, 495.

Maglia, Schlecht, 300.

Melongena, Linn,, 495.

nigrum, Linn., 300,

pachypetalon, Spreng., 495.

pseudocap^icum, Linn., 495.

repandum, Forst.f., 158.

spirale, Roxb., 495.

subtruneatum, Wall., 495.

tetrandrum, R. Br., 158 ; mentioned,

205.

tuberosum, Linn., 307.

verrucosum, Schlecht., 306.

vitiense, *em.
;
158; mentioned, 205.

Soliva anthemifolia, R. Br., 495.

Sonchus Cavaleriei, LSveille, 495.

maritimus, Linn., 495.

Picris, LSveille, 495.

Taqueti, LeveilU', 495.

Sonerila cantonensis, Stapf, 495.

Esquirolii, LSveille, 495.

l*eta, -Stop/, 495.

Sonneratia alba, $#*., 495.

Sophia macloviana, J. Gay, 315.

Sophora Franelietiana, Dunn, 490.

2k 2
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Sophora Mairei, Pamp,, 496.

Wightii, Baker, 496.

Sopubia formosana, Hayata, 496.

Sorbaria arborea, C. K. Schneider, 496.

stellipila, C. K. Schneider, 496.

Sorbus hupahensis, C. K. Schneider, 496.

Koehneana, C. K. Schneider, 496.

tapasliana, C. ST. Schneider, 496.

Yllmorini, C. AT. Schneider, 496.

Wilsoniana, . A". Schneider, 496.

Zahlbruekneri, C. /i. Schneider, 496,

Sparganium fallax, Graehn., 496.

simplex, Huds., 496.

stenophylluin, Maxim., 496.

stoloniferum, Buch.-Ham., 496.

Spathoglottia pacifica, Beichb.f., mentioned,

206.

Spatholobua Roxburgii, Benth., 496.

Sphreranthus indicus, Itwn,, 496.

Sphserocystia Schroeteri, CAo<£, 11, 12, 16,

20, 29, 75.

Splnerozosma, Corda, 73.

Aubertianum, W*tf, 29, 36.

West

14.

*/

Wallicbii, Jacobsen, forma australis.

29, 73.

Sphagnum-pools, 34 ftnote.

Spilantbes Acnndla, Murr., 196.

callimorpha, A. H. Moore, 496.

Spiradictis csespitosa, Blume, 496.

Spiraea, Zawrc.j see also Filipendula and flfar-

baria.

atnurensis, Maxim,, 496.

angulata, Fritsch, 49(5.

Fritschiana, G, K Schneider, 496.

hirsuta, C. A". Schneider, 496.

koreana, Nokia, 496.

laevigata, Linn., 496.

Maxiinowicziana, <?. A". Schneider,

496.

media, Schmidt, 496.

ouensanensis, Leveille, 496.

Pratti, C A'. Schneider, 496.

trichocarpa, Nakai, 496.

Spiramnthemum Grseffei, &m., 145

;

mentioned, 138.

Katakata, Seem., 145.

samoeuse, A GVm/, 145.

Spir»antheinum vitiense, .4. <?/v/y, 144;

mentioned, 138,208.

Spiridens Balfourianus, Ore*., 191 ;
men-

tioned, 207.

Spirogyra, Link, 39 ; of Yan Yean Reser-

voir, 13.

gracilis, JSKte., 14, 24, 25.

porticalis, Cleve, 35.

quadrata, Petit, 37.

sp., 200.

Spodiopojyon Bryonis, 7V/w., 496.

Kawakamii, llayata, 497.

tainanensis, llayata, 497,

Spondylosiuni papillosum, W.SfG.S. West,

15, 36.

secedens, Arch., 28.

Sprague, T, A., & J. Hutchinson, The

Triumfettas of Africa, 231-276.

Stachys cardiophylla, ZVrtu* *, 497.

cordifolia, Prain, 497.

Martini, Vaniot, 497.

Stachytarpheta dichotoma, FiiAZ, 160.

Stackhousia linariifolia, -4. Ciwm, 4.

Staphylea Emodi, JFatt, 497.

Statice arbuscula, Maxim., 497.

Armeria, Hook, f., 326.

cmspitosa, Poiiv, 326.

Stauntonia brevipes, IlemsL, 497.

Cavalerieana, Gayn., 497.

Duclouxii, Gayn., 497.

longipes, HemsL, 497.

obovata, IlemsL, 497.

parviflora, Ilemsl., 497,

Staurastrum, Meyen, 22, 60, 66.

alternana, Breh., 28, 36.

asperum, Breb., 36.

assurgens, Nordst., 15, 23, 72, 73, 83.

var. victoriense, 6?. #. West*)

72; mentioned, 11, 28.

Avicula, Z?r£&., var. subarcuatum,

West, 15.

bibrachiatum, Reinsch, 70.

-var. cymatium, TF. ^ G. S. West,

24,28,32,70, 71, 84.

Bieneanmn, Babenh., 28.

corniculatum, Lund., 11, 12, 15, 23,27,

42.

var. spinigerum, Wm West, 12, 15
}

o7,42.

cruciforme, Play/., 83.
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Staurastrum cuspidatuin, Breb., 15, 23. 27.

cyrtocerum, Breb., 28, 36.

dejeetum, 2W&., 15, 27, 36.

Dickiei, 2te//», 27.

digitatum, G. S. West * 67, 83 ; cf. 28.

dilatatum, Ehrenb., var. obtusilobum,

De Not, 28, 38.

elegans, Borge, 83.

excavatum, PT. # <?. & *^> ]5
>
28

>

32, 36, 71, 84.

exile, mj G. & West, 72.

Freenianii, var. triquetnmi, 7T". <Jj* G. S.

West, 69,

furcatum, Ehrenb., 15, 28.

graeillinuim, var. biradiatum, W7. Sf G.

S. West, 71.

praude, Buhih., 15, 27,

Ilardyi, &'. & Wr
es**, 71, 72 ; cf 28.

hexacerum, Wittn., 15, 28, 36, 70.

indentatum, IT. # <?. & H«f, 15, 28,

72, 73, 84.

javanicum, Gutw. 9
69.

Isevispinum, Am., 66, 67.

— forma Sydneyensis, Bacib., 68.

— var. subbraclriatum, G. S. West,

15,40, 68.

— var. tropicum, W\ $ G. S. West,

66.

lanceolatum, Arch., 15, 28.

leptacanthum, Nordst, 11, 12, 15. 19.

22, 23, 28, 42, 84.

leptocladum, Norcist., 28, 84.

longiradiatum, W7
. # <?.' & H>,<7, 11.

12, 13, 15, 28,41,73.

var. subnudum, G. S. West*,

73.

mucronatuiD, Balfs, 66.

var. delicatulum, G. S. Wed, 15
?

27, 41, 66.

muticum, Brib., 15, 23, 28, 42, (56.

— var. victoriense, G. S. West, 11,

15, 40, 66.

uegleGtum, G. S. West #
, 36, 70 ; cf.

28.

nodiferum, W. B. Turn., 69.

nudibrachiatum, Barge, 67, 80.

orbiculare, Jta//s, var. depressum, iiVy.

£ Biss., 38.

paradoxum, Meyen, var. longipes,

Nordst., 15, 40.

patens, JF. 17. 2ton., 69, 84.

Staurastrum patens, var. planctonieum,

G. S. West, 15, 40, 68.

forma australica, Blagf, 68.

polymorphurn, Breb., 28.

pseudopisciforme, Eiclil. & Gutw., var.

denticulattim , Lutkem., 68.

pimctulatum, BrSb., 28.

pygmseum, Brib., 39.

eagittarium, tfonfefc, 15, 23, 28,86,83

senarium, Balfs, 15, 23, 28, 68.

sexangulare, Babenh., 15, 28, 83.

var. pioductnm, Nordst., 15, 83.

striolatum, Arch., 38, 69.

- var. celandicum, Wittr., 70.

sublaevispinum, FT. $• 6?. #. WIf/rf, 66.

subnudibrachiatum, W7. A- &. S. West,

66, 67.

tetracerum, Balfs, 15, 28, 32, 86, 71.

tricorne, 15r£b., 70.

var. j3, Balfs, 70.

undulatum, W. $ G.S. West, 72.

unicorne, W. B. Turn., 69, 84.

var. nodiferum, W. 8f G. S. West,

28, 69.

yictoriense,G\& Wed *,67; mentioned,

12, 15, 19, 22, 23, 28, 41, 45, 83, 84.

zonatum, Barges., 36, 41, 73, 84.

Stauroneis anceps, Ehrenb., 30.

Plioenicenteron, Ehrenb., 30.

Stauropsis ehinensis, Bolfe, 497.

luclinensis, Bolfe, 497.

Stegania alpina, /3. lativscula, l>ory, 338.

Stellari a, Zi?m. ; see also Erascheninikowia.

crispata, WalL, 497.

debilis, ?7rr., 316.

media, Cyril/., 316.

paniculata, Edgew., 497.

stellatopilosa, Hay ata, 497.
''

Stemodia Uodinieri, Vaniot, 497.

Stenochlscna palustris, Btdd., 186 ; men-

tioned, 205.

sorbifolia, </. Sto., 391.

var. rigida, Yabe, 391.

Stephania brachyandra, Die/*, 497.

Delayayi
y
JDte/s, 497.

dolichopoda, Diets, 497.

herbacea, Gagn., 497.

japonica, Miers, 497.

rotunda, Lour., 497.
'

Sterculia Henry i, HemsL, 497.

scandens, HemsL, AQ7.
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Sterculiaceae from Nadarivatu, 141.

Stereospermuin chelonoides, DC, 497.

Stereum elegans, G. F. W. Mey., 107.

lobatum, Fries, 197.

vellereum, Berk., 197.

Sticta crocata, Nyl., 199.

demutabilis, Krempelh., 199.

StictacesB from Nadarivatu, 199.

StraiivaBsia ampliidoxa, C K. Schneider,

497.

Henryi, Diels, 497.

liosthornii, C. K. Schneider, 497.

Streptocaulon Griffithii, Hook. f., 497.

Streptolirion Duclouxii, Ltveille et Vaniot,

497.

Streptopus simplex, D. JJon, 497.

Strobilanthes acrocephalus, T. Anders.
t

49 7

.

auriculatus, Nees, 497.

divaricatus, T. Anders.
f
497.

•jlomeratus, T. Anders., 498.

Helictus, T. Anders., 498.

rhombifolius, C. li. Clarke, 493.

Btruthiopteris, Willd., 391.

Cavaleriana, Christ, 372.

(jermanica, Willd., 372.

orientalls, Hook., 372.

Stylidium graminiitblium, Sw., 4.

tenellum, Sw., 498.

Stylocalamites Suckovii, Weiss, 282, 289.

Styraceae from Nadarivatu, 15G.

Styrax Jiodinieri, LeveillS, 498.

calvescens, iV/7,-., 498.

Cavaleriei, Leveille, 498.

confusa, Hemsl., 498.

Duclouxii, 2V/r., 498.

Faberi, Perk., 49S.

Hayataianus, -ftrft., 498.

Henryi, P<tA\, 498.

Ilookeri, C. 2?. CKir^ 498.

Matsumuraei, Perl., 498.

philadelphoides, iVrfc., 498.

rugosum, Kurz, 498.

Veitchiorum, JZemrf. et E. II. JVils.,

498.

Surirolhi biseriata, Breb., 39.

linearis, jr. 6m., 31, 39, 40.

ovalis, Breb., 17,201,

robusta, Ehrenb., 31.

var. splendida, Van Ileurck, 12,

Sutton, A. W., Comniunication by (Sala-

nian), 301-312.

Swertia alata, Hayata, 498.

albescens, Franch., 498.

cincta, liurkill, 498.

Clarkei, Kumez., 498.

cordata, Wall., 498.

deltoidea, BurkUl, 498.

dichotoma, Linn., 498.

r aiuocephala, liurkill, 498.

Hickinii, liurkill, 498.

maerosperma, C. />. Cikr/a?, 498.

marginata, Schrenk, 498.

mekongensis, Balf.f. et Forrest, 498.

nervosa, JFa//.. 498.

})erennis, Litm., 498.

purpurascens, JFrt//., 498.

Soulisei, Ifcwrti//, 498.

subspeciosa, BurkUl 498.

yunnanensis. Burkill, 498.

Sycopsis Dunnii, IlemsL, 498.

lauri folia, Hems/., 498.

Tutcheri, Hemsl., 498.

Symphyandra asiatica, Xakai, 499.

Symphyogyna vitiensis, J#c& # W^>/>., 194

13, 17,31,39,40

byniplocos Bodinieri, Brand, 49!).

confusa, Brand, 499.

Delavayi, Brand, 499.

discolor, Brand, 499.

Ernesti, 7J;m?? *, 499.

glomerata, A7w/, 499.

Hookeri, G if. CfarAe, 499.

intermedia, Brand, 499.

macrostachya, Brand, 499.

morri.sonicola, Hayata, 499.

multipes, Brand, 499.

punctata, Brand, 499.

spieata. Roxb., 156.

Sumuntia, Bueh.-llam., 499.

Wilsoni, Brand, 499.

Wilsoni, Hemsl., 499.

Synedra Acus, Grun., 24, 30, 39.

Ulna, Ehrenh., 17, 24, 30, 38-40, 201.

var. splendens, JTin Ileurck, 17.

Syuedrella uodiflora, Gaertn., 499.

Syringa Bretschneideri, 2>m„ 499.

Dielsiana, C. A". Schneider, 499.

Fauriei, Leveille, 499.

Giraldiana, C. A. Schneider, 499.

pinnatifolia, Hemsl., 499.

Syrrhopodon mammillatus, (..'. AftW/., 189.
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Tabellaria. Ehrenb., 85.

flocctilosa, Kiitz.
y

17, 21, 24, 30, 35,

38-40.

Tabernremontana Cumingiana, DC, 499.

Tseniopliyllum fasciola, Reichb* /., 176.

Tagetes patula, Linn., 499.

Tainia Duiinii, Iiolfe, 499.

laxifiora, Makino, 499.

Taiwania cryptomerioides, Ilayata, 499.

Talauma pliellocarpa, Kin//, 499.

Talinum eramfolium, "Willd., 499.

triangulare, Wittily 499.

Tauacetum liubigenuni, Wall, 499.

Tapiria extensa, Hook./., 499.

hirsuta, Hook, £., 499.

Taraxacum coronopifolmm, Gaud., 324.

Dens-Ieonis, Desf., var. lccvi(jatum
}

Hook, f., 324,

Icevigatitni) DC, 324.

officinale, var. lcevigatiuu, O. Kuntze,

324.

pmnitum, Gaud., 324.

Tashiroea okinawensis, Matsum., 499.

yaeyamensis, Matsum., 499.

Taxus cuspidata, &6$. <rf Zucc., 499.

Tecoma bipinnata, Co//. e£ IlemsL, 499.

Tephrosia purpurea, Per,*., 144.

Tutrheri, Dunn, 500.

Terminalia Catappa^ Linn., 500.

Ternstroemiaceae, mentioned, 395-398.

from Xadarivatu, 141

.

Tetraedron caudatum, Hansg*, 29.

gigas, Hansff., 30.

minimum, Hansy., 29, 3(5.

octaedricum, Ilansy., 29.

Tetrapedia lieinschiana, Arch., 31.

Tetraspora, Z/m&, 75.

lacustris, Lemm., 12, 10, 20, 39,75,70.

retrastigma Beauvaisii, Gaynep., 500.

Henry i, Gagnep., 500.

strumarium, Gagnep^ 500.

yunnanense, Gagnep., 500.

Tetroncium magellanicnm, Willd., 330.

Teucrium cannm, Sm.,500.

Champedrys, Linn., 500.

fulvo-aureum, Leveille, 5(X).

kouytchense, Leveille, 500.

nepetoides, Leveille, 500.

simplex, Vaniot, 500.

Thalictrum acteaefolium, Si<?6. trf Zuce.
}
500.

akanense, Huth, 500.

Thalictrum Argyi, Leveille et Vaniot, 500.

Atriplex, P/wttf c< Gagn., 500.

Chelidonii, DC, 500.'

cirrhosum, LeveillS, 500.

Duclouxii, LSveille, 500.

Himnianuni, Leveille, 500.

Esquirolii, Leveille et Vaniot, 500

Fargesii, Franeh., 500.

Fauriei, Ilayata, 500.

Fauriei, Leveille, 500.

fiavum, Linn., 500.

fcetidum, Linn., 500.

macrostigma, Finet et Gayn., 500.

Mairei, Leveille, 500.

osmundifolium, Piwrt t'£ Gayn., 500.

pedunculatum, Ed(jew. , 500.

reniforme, Watt., 500.

Rochebrunnianum, Nakai, 500.

rostellatuni, Hook. f. et Thorns., 500.

rataefoliuni, Hook. f. et Thorns., 500.

sparsiflorum, Turcz., 500.

Taqueti, Uveille, 500.

Taqveti, Leveille, offm= Dunnianum

,

500.

Tenii, LSveille, 500.

Uchiyamai, Nakai, 500.

verticillatum, Leveille, 501.

Thamniella porotrichoides, Besch., 192.

Thea brevistyla, Ilayata, 501.

Theacefe, mentioned, 398.

Thelephora palniata, Fries* 197.

Thelephoracese from Xadarivatu, 197.

Themeda Forskalii, Haek., 501

.

Thermopsis barbata, Benth., 501.

Thespesia Larnpas, Linn., 501.

macropliylla, Blunte, 501.

populnea, ISoland., 501.

Thladiantlia calcarata, C. 7>. Clarke, 501.

formosana, Ilayata, 501.

Thuidium samoanum, J//"ft., 191 ;
men

tinned, 206.

3ftf

obtusa, Mast., 501.

obtusa, Mast., 438.

sutchuanensis, Franeh., 501.

Thunbergia alata, Bojer, 501

.

coccinea, Watt,, 501.

lutea, 7
T

. ^tncfers.,501.

ThymeleDaceee In mi Xadarivatu, 107.

Tiarella polyphy11a, 2). 7>o>/, 501.

Tilia amurensis, Kom., 501.
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Tilia dictyoneura, V. Engl., SOL
pendula, V. Engl., 501.

Taqueti, C. K. Schneider, 501

.

Tiliacem, mentioned, 397 ; from Nadari-

vatu, 142.

Tilltea moschata, DC, 310.

Tinomiscium tonkinense, Gayn., 50L

Tinospora dentata, Diets, 501.

Tithonia diversifolia, A. Gray, 501.

Tofieldia Esquirolii, LSveille, 501,

Fauriei, Leveille et Vaniot, 501.

Labordei, Leveille et Vaniot, 501.

Taqueti, Levellie et Vaniot, 501.

Torenia radicals, Vaniot, 501

Tovaria Bodinieri, Leveille et Vaniot, 501.

davurica, Baker, 501.

Lsquirolii, iJeeU/e, 501.

hallaisanensis, Liveill6
}
501.

longistyla, Leveille et Vaniot, 502.

miranda, Leveille et Vaniot, 502.

trifolia, Neck., 502.

Toxocarpus himalensis, Falc.
}
502.

Trachelomonas, Ehrenb., mentioned, 11.

hispida, Stein, 24, 32.

Traclielospermuni crocostomum, Stapf, 502.

Trach}rcarpns nana, ifecc, 502.

Trachydium astrantioideum, Boissieu, 502.

Souliei, Boissieu, 502.

Trachytella, DC. (as Trachytilla), 395.

Trapa Maximoviczii, Korsh., 502.

Trentipohlia, jtfart., 82.

Treubia bracteata, Steph., 135, 194.

Trevesia palmata, T7,s\, 502.

Tribonema bombycina, /Jey -ft. $• fiW., 37, 48.

forma minor, #. & fTes<
;
37, 39,

40.

Trichocolea Pluma, Mont., 195.

Trichodesma khasianum, CI 2?. Clarke, 502.

Tricholepis karensium, JSTws, 502.

Tricliomanes acutum, Mak,, 391

.

adiantoides, Linn., 344.

amp*, Wall., 392.

auriculatum, Blume, 391.

bimarginatnm, tf. r/. Bosch, 391.

bipunctatum, JWr., 391.

csespitosum, Hook., 330.

ehinensis, Linn,, 374.

cupressoides, 2feav., 391.

Fargesii, Christ, 391.

flabellatiim, Bory, 337.

FlabelMa, Urv., 337.

Tricliomanes formosanum, I?//>e, 39L
huinile, Forst., 391.

hymenoides, Iledw.f., 184: mentioned,

205.

intramarginale, Hook., 391.

japonicum, Thunb., 375.

japonicum, Franch.et Savat., 391,392,

javanicum, Blume, 184, 391.

Kurzii, Berftf., 39L
latemarginale, Eaton, 391.

liukiuense, Fa^, 391.

Makinoi, 6Y
. 6V.,391.

Matthewii, Oftrirt, 391.

maximum, Blume, 184, 391 ; men-
tioned, 204.

meifoliuni, Z?ory, 184; mentioned, 207.

Miyakii, Faie, 391.

Motleyi, u. d. JSoscA, 184, 391.

nannni, v. d. Bosch, 391.

Naseannm, Christ, 391

.

neilghereme, liedd., 391.

obscurum. Blume, 391.

omphalodes, C Chr., 891, 392.

orientale, C. C%?\, 392; mentioned,.

391.

var. angustatuni, Christ, 392.—- var. oshimense, Christ, 392.

pallidum, Bin me, 392.

parvtilum, Po»V., 392.

peltatum, Baker, 183, 392
; mentioned,

135, 205, 392.

proliferum, Blume, 184.

pyxldiferum, Linn., 214.

radicans, Sw., 392.

var. anceps, C. B. Clarke, 392.

rigidum, Sw., 184, 392; mentioned,

204.

saxifragoides, PresI, mentioned, 205.

sibthorpioides, Bory, .'537.

solida, Forst., 350.

stenosiphon, Christ, 392.

strigosa, Thunb., 373.

subtrifidum, Matthew $ Christ*, 214.

tenuifolium, Burm., 352.

tliyanostomum, Mak.. 392.

tunhrldgense, Linn., 370.

Trichosanthes bracteata, Voigt, 502.

himalensis, C. B. Clarke, 502.

japonica, Hegel, 502.

palmata, Roxb., 502.

pubera, Blume, 502.
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Trichosantlies rubriflos, Thorel, 502.

Trichospermum Richii, Seem*, 142 ; men-

tioned, 139,

Trichosteleum herpetium, Jaeg* et Sauerb.,

192.

cific* (error for Ectropothecium

pacificum), mentioned, 205.

Pickeringii, Jaeg. et Sauerb., 102.

samoanum, Jaeg. et Sauerb., 192 ; men-

tioned, 207.

Triglochin magellanicum, Vahl, 330.

procerum, R. Br., 5, 22.

reflexum, Vahl, 330.

striatum, Ruiz et Paw, 5.

»/»

v motis formosana, Hayata, 502.

Trillium erectum, Linn., 502.

obovatum, Pursh. 502.

Triodia antarctica, Hook*/., 334.

Triploceras, 27#27., 54.

denticulatum, Playf., 56, 57.

gracile, Hail., 36, 54, 57, 84 & ftnote,

(fig.) 55.

forma elongata, W. B. Turn., 54.

forma gracillima, W. B. Turn.,

54.

W
54.

subsp. bilobatum, W. 1>. Turn.,

54.

var. aculeatum, Nordst., 26, 56,

var. bidentatum, Nordst., 56.

var. denticulatum, Cr. & JPe*< *,

26, 56.

West

38, 56.

Trisetum andinum, Bentli., 334.

spicatwn, Richter, 334.

subspicatum, Beauv., 334.

Tristellateia australis, A. Rich., 502.

Triticum glaucum, Urv., 336.

repens, Linn., 336.

var, pungens, Brongn., 336.

Triumfetta abyssinica, K. Schum., 259.

actinocarpa, S. Moore, 249.

amuletum, Sprague, 245.

angolensis, Sprague 8f Hutchinson*,

256.

annua, Linn., 268.

Antunesii, Sprague fy Hutchinson *,

255.

Triumfetta benguelensis, Waicra et Peg*

ritsch, 264; mentioned, 236.

buettneriacea, K. Schum., 258.

cana, Blame, 502.

chrysotricha, Bojer, 273.

cordifolia, Guill. et Perr., 270 ; men-

tioned, 231.

cordifolia, Guill., 270.

cuneata, Ilochst., 267.

Dekindtiana, Engl., 254.

delicatula, Sprague fy
Hutchinson*

257.

Descampsii, De Wild, et Th. Dur.,

252.

digitata, Sprague fy
Hutchinson *

247.

diversifolia, E. Mey., 266.

dubia,'lte Wild., 259.

effusa, E. Meg., 275.

effusa, J. M. Wood, 266.

eriophlebia, Hook./., 267 ;
mentioned,

241.

Fabreana, Gaud., 246.

flavescens, Hochst. ex A. Rich,, 263

;

mentioned, 235, 237, 241.

Mast
H

son, 250; mentioned, 251.

glechomoides, Weliv. et Mast., 261.

guazumcefolia, Bojer, 273.

Hensii, He Wild, et Th. Dur., 256.

hei erocarpa, Sprague fy
Hutchinson *,

265 ; mentioned, 231

.

Heudelotii, Planch., 261,

hirsuta, Sprague 8f Hutchinson*, 251.

holosericea, Schinz, 275.

intermedia, Be Wild., 258.

iomalla, K. Schum., 251.

Kirkii, Mast, 246.

Lappula, Linn., 262; mentioned, 231,

236.

laxiflora, Engl., 254.

lepidota, K. Schum., 245.

longiseta, A. Rich., 270.

macrocoma, K. Schum., mentioned,

247.

macrophylla, K. Schum., 272; men-

tioned, 237.

Mastersii, Baker f., 252.

var. typica, Sprague 8$ Hutchin-

son *, 252.
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Triumfetta mauritiana, Presl, 266.

micrantha, K Schum., 255.

monoica, Hochst. et Steud., 263.

nana, Bojer, 2G8.

neglecta, Wight et Am., 502.

neglecta, Wight et Am., 267.

oblongata, Link, 273.

obtusicornis, Sprague 8f Hutchinson*,

261.

orthacantha, Welw. et Mast., 261.

paradoxa, Sprague <§ Hutchinson*, 257.

pentandra, A. Rich., 267 ; mentioned,

231,236,241.

pentandra, A. Rich., 502.

pilosa, Mast., 273.

pilosa, Roth, 273.

pleiacantha, Sprague 8f Hutchinson*,

249.

procumbens, Forst., 502.

procumbens, Forst. f., 246; mentioned,

237, 238.

radicans, Bojer, 246.

repens, Merrill et Rolfe, 246; men-

tioned, 237.

rhodoneura, K. Schum., 251.

rhomboidea, Jacq., 266; mentioned,

235, 238, 241.

riparia, Hochst., 260.

scandens, K. Schum., 270.

Schimperi, Hochst., 268.

senritriloba, Jacq., 262 ; mentioned,

231.

setulosa, Iliern, 256.

var. paradoxa, Welw. et Iliern,

257.

setulosa, Mast., 256.

Sonderiana, Bolus, 250.

Sonderii. Ficalho et Iliern, 250.

Telekii, Selnveinf., 272.

tomentosa, Bojer, mentioned, 237.

trachystema, K Schum., 270.

trichocarpa, Hochst. ex A. Rich., 269.

trichocarpa, Solid., 250.

trichoclada, DC., 208.

triclada, Link, 268.

trifida, Sprague § Hutchinson * 248.

trigona, Sprague § Hutchinson * 263.

trilocularis, Roxb., 266.

velutina, Sieb., 266.

.s

Mast

235, 252.

Triumfettas of Africa (Sprague & Hutchin-

son), 231-276.

Triumphetta, see Triumfetta.

Trochodendron aralioides, Sieb* et Zucc,

502.

Trochostigma, Sieb, et Zucc, 394; men-

tioned, 396.

arguta, Sieb, et Zucc, 402; mentioned,

403.

Kolomicta, Rupr., 404.

polygama, Sieb. et Zucc, 403.

repanda, Sieb. et Zucc, 409.

rufa, Sieb. et Zucc, 402; mentioned,

403.

volubilis, Sieb. et Zucc, 403.

Tsuga diversifolia, Mast., 502.

formosana, Hayata, 502.

Tupistra bambusifolia, LeveilU et Vaniot,

502.

Esquirolii, LeveilU et Vaniot, 502.

Tussilago Farfara, Linn., 502.

Tutcheria microcarpa, Dunn, 503.

speetabilis, Dunn, 503.

Tylophora Henry i, Warb., 503.

stenoloba, Warb., 503.

Ulnius americana, Linn., 290.

campestris, Linn., 291.

glabra, Miller, 290, 291, 292, 294, 295.

montana, With., 290, 291, 292, 294,

295.

pedimeulata, Foug., 290.

Ulothrix, Kiitz., 34 ftnote, 47, 48.

idiospora, G. S. West *, 47 ; cf. 25, 36,

37, 38, 45, 48, 82.

subtilis, Kiitz., 35.

tenerrima, Kiitz., 48.

Umbelliferoe from Nadarivatu, 148.

Uncaria florida, Vidal, 503.

hirsuta, Havil., 503/

Uncinia macloviana, Gaud., 331.

Unona Desmos, Racusch., 503.

Uraria Lacei, Craib, 503.

Uredinaeere from Nadarivatu, 196.

Urena repanda, Roxb., 503.

Urtica Rursei, Leveille et Vaniot, 503.

Urticacese from Nadarivatu, 170.

Utricularia affinis, Wight, 503.

Cavalerii, Stapf, 503.

Uvaria Hamiltonii, Hook. f. et Thorns.,

503.
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Uvaria micrantha, Hook,/, et Thorns., 503.

Vacciniaeese from Nadarivatu, 155.

Vacciniuni Carlesii, Dunn, 503.

Dunalianum, Wight, 503.

emarginatum, Ilayata, 503.

Merilliannm, Hayata, 503.

nliginosum, Linn,, 503.

Vitis-idsea, Linn., 503.

Valeriana dioica, Linn., its forms of flowers

(Gregory), 91-104, pi. 8:—female
plants, 92-3 ; hermaphrodite plants,

93-5
; male plants, 95-99.

Hardwickii, Wall., 503.

Vallaris grandiflora, HemsL et E. H. Wils,,

503.

Vallisneria spiralis, Linn., 5, 22.

VaiuMlia Bodinieri, Leveille, 503.

callitrichifolia, Leveille, 503.

Cavaleriei, Leveille, 503.

Vanheurckia rhomboides, Breb., 30, 38-41.

viridula, Breb., 17, 21, 24, 30, 35, 39,

40, 86.

vulgaris, Van Heurck, 40.

Ventilago calyculata, TuL, 503.

Verbenacese from Nadarivatu, 100.

Vernonia aspera, DC, 503.

blanda, DC, 503.

cinerea, Less., 154.

cylindriceps, C. B> Clarke, 503.

Esquirolii, Vaniot, 503.

maritima, Ilayata, 503.

Parishii, Hook.f., 503.

Roxburghii, Less., 503.

teres, Wall., 503.

volkameriae folia, DC, 503.

Veronica Beccabunga, Linn., 503.

biloba, Linn. j 503.

ciliata, Fisch., 504.

decussata, Ait., 327.

327 mentioned,elliptica, Forst. /.,

313.

graudis, Fisch., 504.

marginata, Colenso, 327.

Martini, Leveille, 504.

morrisonicola, Hayaia, 504.

serpyllifolia, Linn., 327.

tubiflora, Fisch. et Mey., 504.

Vestitrc (§Actinidia), Dunn, 399, 401,

407.

Viburnum amplifolium, Rehder, 504.

Viburnum cinnamomifolium, Rehder, 504.

congestum, Rehder, 504.

cordifolium, TFrt//., 504.

crassifolium, Rehder, 504.

dasyanthum, Rehder, 504.

foetidum, JToff., 504.

(liraldii, Graebner, 504.

Hesei, Koehne, 504.

hirtulum, Rehder, 504.

hupehense, Rehder, 504.

hypoleueum, Rehder, 504.

ichangense, Rehder, 504.

Lantana, Linn., 504.

ovatifolium, Rehder, 504.

pauciflorum, Za Pylaie, 504.

pyramidatum, Rehder, 504.

ternatum, Rehder, 404..

Wilsoni, Rehder, 504.

yunnanense, Rehder, 504,

Vicatia thibetica, Boissieu, 504.

Vicia hupehensis, Ramp., 504.

japonica, A. Gray, 504.

pallida, Turcz., 504.

Vanioti, IJveillS, 504.

Vicoa auriculata, Cass., 504.

Vigna Oatianjr, Walp., 504.

glabra, Saw, 504.

luteola, Benth., 504.

pilosa, Baker, 504.

Villebrunea trinervis, Wedd., 504.

Vincetoxicum inamoenum, Maxim., 504.

Viola alata, Beck., 504.

belophylla, Boissien, 504.

cliff rophylloides, Beck., 505.

collina, Bess., 505.

curviealcarata, 2tetf&, e£ Boissieu, 505.

deltoidea, Yatabe, 505.

formosana, Ilayata, 505.

hondoensis, Beck, et Boissieu, 505.

Kawakamii, Hayata, 505.

maeulata, Cczi?., 316.

mirabilis, Linn., 505.

mutahilis, Linn., 505.

Nagasawai, Makino et Hayata, 505.

perpusilla, Boissieu, 505.

Principis, Boissieu, 505.

Sieboldi, Oi^dem., 505.

sze-tschwanensis, ltec&. ^£ Boissieu, tiQo

tianschanica, Maxim., 505.

tozanensis, Ilayata, 505.

tricolor, Linn., 505.
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Viola tridentata, Menz. ex DC, 310.

yunnanensis, Heck* et Boissien, 505.

Violaceae from Nadarivatu, 140.

Vitex canescens, Kurz
9
505.

vestita, Watt., 505.

Vitis, Linn.] see also Tetrastiyma.

Apliniana, Coll, et IlenisL, 505.

angustifolia, JVali., 505.

Bodinieri, Leveille et Vaniot, 505.

capreolata, D. Don, 505.

Cavaleriei, LeveilU et Vaniot, 505.

Chaffonjoni, Leveille et Vaniot, 505.

chrysobotrys, Leveille et Vaniot) 505

diehromocarpa, Leveille, 505.

discolor, Dalz., 505.

Esquirolii, Leveille et Vaniot, 505.

Feddei, Leveille, 505.

Gentiliana, Leveille et Vaniot, 505.

Labordei, iAveille et Vaniot, 505.

Lyjoannis, Leveille, 505.

Mairei, LeveiUS, 505.

Martini, Leveille et Vaniot, 505.

multijugata, Leveille et Vaniot, 505.

obovata, 3/. Laics., 500.

oligocarpa, Leveille et Vaniot, 500.

oxyphylla, JFaft, 500.

pentaphylla, Thunb., 500,

Potentilla, Leveille et Vaniot, 50(5,

prunisapida, Leveille et Vaniot, 500.

reticulata, Vamp., 500.

rigida, LJveille et Vaniot, 506.

rubri folia, Leveille et Vaniot, 500.

Seguini, Liveille, 500.

sikkimensis, ifcT. Laws., 500.

Silvestrii, Pamp., 500.

Thomsoni, iW. Laics., 500,

Vittaria caricina, Christ, 392.

costata, Knnze ?, 392.

elongata, £te., 392.

filipes, Cftrtrf, 392.

flexuosa, i^?, 392.

japonica, Miq., 392.

lanceola, Christ, 392.

lineata, #w., 392.

suberosa, Christ, 392.

Volvox, Ehrenb., 23.:

aureus, Ehrenb., 13, 16, 19, 29, 41.

Globator, Ehrenb., 37.

" Watatabi," Japanese name for Actinidia

polygama, Miq., 404.

Wedelia Walliehii, Zess., 506.

Weinmannia atfinis, -4. Gray, 145 j men-

tioned, 208.

rliodogyne, i. S. Gibbs*, 1 45."

Richii, ^4. Gray, 146.

Wendlandia pendula, Z>C, 500.

tinctoria, Z)C, 500.

Walliehii, WfyA* e* ^rw., 500.

West, G. S,,Algee of Yan Yean Reservoir,

Victoria, 39-88.

Wikstroemia viriditiora, Meissn., 107; men-

tioned, 208.

Wolflia microscopica, Kurz, 500.

Woodsia alpina, Gray, 392.

Anderson?', Christ, 392, 393.

cinnamomea, Christ, 392.

Delavayi, Christ, 393.

elongata, Hook., 393.

eriosora, Christ, 393.

frondosa, Chris/, 393.

glabella, JB. Br., 393.

Hancocki, Baker, 393.

ilvensis, 72. 2?/\, 393*

indusiosa, Christ, 393.

lanosa, Hook., 393.

macrochilia, Mett.
}
393.

manchuriensis, Hook., 393.

polystichoides, Eaton, 393.

var. st'nuata, Hook., 393.

Hosthorniana, Diels, 393.

sinuata, Christ, 393.

Veitchii, C/wnrf, 393.

Woodwardia Harlandii, Hook., 393.

japonica, #??«., 393.

Kempii, CopeL, 393.

orientatis, Sw., 393.

radicans, &m., 393*

Wright, C. H., Flora of the Falkland

Islands, 313-339.

Wrightia tomentosa, lioem. et Schultes, 500.

Xanthidium, Ehrenb., 65,

bifurcum, Lorye, 8•J.

gloriosum, Cr. & IFiprf, 83.

hastifcrura, 7F. i?. Turn., 14. 27, 65

var. involutum, Nordst., 05.

Waltheria Makinoi, Hayata, 500. multicome, Borge, 83.
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Xanthophytum calycinuin, Benth. $ Hook.

/., 150 ;
mentioned, 206.

Xerotus Berterii, Mont., 199.

Xylaria cubensis, Sacc, 196.

polymorpha, Grev., 190.

Xylariaceee from Naradivatu, 196.

Xvstrolobua yunnanensis, Gagn., 500.

Yan Yean Reservoir, Victoria, Algae from

(West), 39-83.

il Yang-tao
,?
or Strawberry Peach, Chinese

name for variety of Actinidia chinensis,

Planch., 408.

Ysilandra Cavaleriei, UveiiU et Vaniot, 506.

Zanthoxyluin Hemsleyanum, Makino, 506.

Zehneria Hookeriana, Arn., 408.

Zephyranthes rosea, LindL, 506.

Zingiber didymoglossa, K. Schum., 506.

hupehense, Pamp., 500.

oligophyllum, K. Schum., 506.

pleiostachyum, K. Schum., 506.

Zizyphus apetala, Hook./., 506.

incurva, Itoxb., 506.

Mairei, iJode, 506.

cenoplia, Mill, 506.

rugosa, Lam., 506.

sativa, Gaertn., 506.

Zostera nana, Roth, 506.

Zv&nema , Ag. , 24, 34 & ftnote, 39; of

Yan Yean Reservoir, 13.

IL

leiospernmm, Be Barxj, 36.

sp., 14, 37.

spontaneum, Nordst., 14, 24, 25, 57,

52, 53.
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INTERNATIONAL CATALOGUE OP

SCIENTIFIC LITERATURE.

m

The Royal Society has been engaged for some years past in arranging for

the publication of an International Catalogue of Scientific Literature,

beginning from the 1st January , 1901. Each science is represented in
-

an annual volume containing lists arranged under authors and subjects, of

all books and papers published during the year; these are contributed

through official channels of information—abroad, by direct control of the

respective governments—at home, by means of the various Societies which

devote themselves to particular sciences; those Societies whose domains

overlap having arranged for mutual cooperation.

The collection of title-slips for the United Kingdom of Great Britain

and Ireland as regards

BOTANY

has been undertaken by the Council of the Linnean Society, and they appeal

to all botanic workers for support in their endeavour to compile a complete

record, by sending notices promptly of all botanic issues to the undersigned.

The ninth volume is in the press, and the tenth is in preparation.

B. PAYDON JACKSON,

General Secretary, Liun. Soc.
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The Catalogue of the Library may be had on application

Price to Fellows, 5s the Public. 10s
•

h

The Official Account of the Darwin-Wallace Celebration of

the 1st July 1908 with Portraits and Plates Price in

wrapper 4s. ; in cloth, 5

The Set of 8 Portraits, in quarto, 2s.

All communications relating to the general business of the

Society should be addressed to the General Secretar:,
f

but letters on library business only mav be addressed to ttie

•' Librarian."
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