
determinable from t h e  
mat crial .) 

Fntonin pilosn, Gcmd. (F. latn- 

Lycopociium cariiiatuin, Desv.  
- Phlegmaria, L. 
Polypodium irioides, Lain. 
l't cri s 1 r i p -  t i h ,  XLO. 
~~s111eiiium falcatum, Lain. 
1-ittaria elougnta, Szo. 

ceolata, Dcm.) 

This collection, so far  as i t  ?,om, I-. inadc up in  great p * t  of the  

The most interesting plnnts np1)car to  he :- 
A plant, in  fruit only, ~ ~ h i c l i  I nould refer t o  the 3Zeliaceons 

genus Ozcenir/, perhaps indeed tn 0. cernsz)?em, F. Miiell., of 
Quemslniid. 

A fine ilIuczinrc i n  fruit,  of the section Sttizolobium, IT hich I 
have iiot Identified. 

A Delrrrbren, ail hralisceous genus hitherto only received from 
New Caledoiiia. 

A plaut, in  fruit only, vhich iuay be something new, though 
possibly R Xtiombosin (OlaciiieE) .--[D. 0.1 

innrc niclclj diffnscrl bprcieq of the liidian archipelngo. 

Reinarhs on  C'iiicl,oizn Lcr!r/c,*icritr~ as a Species. 
- By EDITARD  O OR ELL HOLXES, F.L.S. 

[ R e d  20th KO\ eiirber, 1884.1 

TEE nai i~r  Cii/ichoizcr &dycrrct?zci appears t o  have been first used 
in C;uchonn plantations 111 tho Bast Indies, l o  distinguish the 
trees g r o ~ \ i i  from seed collected in the iiortlierii portion of 
Bolivia by aii Indiau scmaiit of Ah. Ledger's, and IT hich was 
subsequently distributed to  Ja\ a, Tarious plantatious i n  India, 
a d  Ceylon. 

T\-hen the  plants flon-cred, Ah. J. E. Honard figured in his 
magnificent work ' The Quiiiologj- of tlie Enst-Indian Plantn- 
tioiis' three forms of Cinchona nhich he  had received from 
Java, as the p o d u c e  of Ledger's st.edliiips, under t h e  m i n e  of 
C'iiichonn C'c(lisayn \ ar. Ledyericinn, a d  garc a brief botanical 
dcscri~)tioii of tl:c i)laiit, by Dr. IVeddell, in  the accoiri1)anj ing 
text. 
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These illustrations represented respectively the male, female, 
and neutral forms of the plant. Notwithstanding the publica- 
tion of these excellent coloured plates, there seems to have been 
ever since a considerable doubt among planters as to the cha- 
racters by which the Cinchona Calisaya var. Ledgeriana might 
be recognized. 

In consequence of this difficulty, Dr. Trimen published in the 
' Journal of Botany ' for Nov. 1881 figures and a description o f  
what he considered to be the typical plant, and erected it into 
it species under the name of Cinchona Ledgeritma, Moens. 

To thia  description Mr. Howard objected that the plant 
figured did not correspond with what he considered to be the 
typical Ledgeriana plant, as described by himself, and expressed 
the opinion, judging fro? the illustration alone, that Dr. Trimen's 
plant might be C. micrantha var. calisayoides. He also came 
to the conclusion, without seeing specimens of the tree, that the 
LeQeriana' described by Mr. T. N. Christie, of Ceylon, was 
probably C. Calisaya var. microcarpa of Weddell ; but that those 
grown on the Yarrow Estate in Ceylon, by Mr. Laurie, mere the 
true plant as described hy himself under the name of 0. Calisaya 
yar. Ledgeriana, Howard. 

Dr. Trimen, however, states positively that the three plants 
alluded to were all raised from the same small quantity of seed 
in the same nursery beds, and at the same time, and that they 
are all positively identical. 

For my own part, I should have been content to have accepted 
the statement of either authority as final ; but having received 
for, the Museum of the Pharmaceutical Society three specimens 
of Cinthona-bark labelled " i5edgerima," one of which was sent 
from Darjeeling by Dr. King, another from Ceylon by Mr. T. N. 
Christie, through the Planters' Association there, and a third from 
Java presented by Mr. Howard himself ; and finding that all three 
differed in their external characteristics, only the Darjeeling one 
presenting the typical characteristics of Calisaya bark, I could 
come to no other conclusion than that several different varieties 
or forms, one or more of which are probably hybrids, are now 
grown in plantations under the name of Cinchona Ledgeriana. 

Dr. Trimen, I believe, holds that the bark of Cinchona- 
trees does not present sufficient character for determination of 
species or affinity. My experience, however, on this point 
accords better with that o f  Mr. Howard, viz. that each species 
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~yheii mature prcsrntb a bark distinguishable both by external 
and iiiteriial cliaracters, and that liybrids generally give some 
iiiclication of the species t o  which they belong by tlie characters 
of the barb. 

Specimens of 
the &fY(wiit I arieties of Calisaya from wild trees a i d  from cul- 
tivated trees in Boli\ ia, and from cultivated trees in Darjeeling, 
call be easily recogiiimd as bcloi~giug to one type ; aid the same 
holds good with the typical foriiis of C'. oflciiadis and C. szrcci- 
Tzcbi-rc *. 

As a furthcr illustration that the bark of trees of nearly allied 
species is easily distinguishable, I may appeal to  a specimen of 
the flowering d s h ,  lhcmiizzis ornzcs, L., iion- in the Botanic 
Gardens at Regent's Park, nhich ~vas  drafted many years ago 
on the trunk of the coiiimoii Ei-nmkzls excelsior, L. Here the 
difference in thc trro barks, above and belom the line of juncture, 
is easily recognized. 

The chemical aiialysis of Cinchona-bark also gives some d u e  
t o  the species from which it has been derived, in the relative 
quantities and character of the nlkaloids and colouring-matters 
preralent in it. 

So far a6 1 am able to  judge from the point of view of the 
physical characters of the bark, I niii prepared to state positively 
that the C'i?zchoizrc Ledge,*inizn from Darjeeling is undoubtedly 
that of n forin of Ciitcho?tn C(clisrryrt ; and that in my opinion the 
speciiiieii sent by A h .  Christie is a li>-brid, apiiarently between 
C. Cr/lisuyn aiid C. o#cinrrlis, and that the one I received from 
111.. H o m d  npliroachcs more nearly in appearance t o  the Cali- 
s a p  type than nny other, although bearing some traces of 
hybridization n ith C. o$iciiznlis. 

The history of the collection and distribution of Ledger's 
seeds also seeins to support the liem tlint the Cinchona L e ( 7 y e r i n ~ ~  
lion- in cultivation is not one well-marked species o r  T ariety, 
but cinbraces eereral varieties, some of nhieh may be hybrids. 

Thus N r .  Cleiiieiits Narldia111, in his interesting work on 
Peruvian Bark (11. 214), distiiictly states that the seeds were 
collected from about fifty trces. It is hardly to be supposed 
that these trees, in a district uliere tlie tree abounds, and of a 
species so rari:ible as Cinchoizn Ccdisc/p,  would all consist of 

* Soiiie specimcni were placed on the tablr to l h s t r a t e  tliis point. 

3 1 ~  grounds for this belief me the folloi3ing. 
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exactly the s a w  form or wa.riety*. The instructions given by 
Mr. Ledger to the Indian, on his return with the seeds, via. to 
obtain w e  seeds of the roja, morada, and naranjada varieties of 
the Calisaya, indicate that these were the forms that he would 
have endeavoured to collect. Indeed Mr. Van Gorkom states 
that the Indian assured Mr. Ledger that the greater part of the 
seed came from " Roja " trees. Consequently, when these seeds 
became distributed, the seedlings should have possessed the cha- 
racters of this and of other varieties of the Calisaya stock. 

The further history of these seeds indicates that such was the 
case. Thus, Dr. Trimen remarks (Journ. Bot. Nov. lSSl), " In 
India the young plants were not distinguished from other yellow 
bark trees " (p. 322). Again, " The progeny of the original seeds 
shows a good dkal of variation." '' The upper surface usually 
has a velvety sheen or reflect" (p. 324). Again, Mr. Howard 
describes the first plants he received from Mr. Moens as a variety 
of C. Calisaya, referring them at b s t  to the var. microcarpa. 
He afterwards (Quin. E. I. Plant. p. 85), however, considered 
that they possessed su5cient differences in the small size of the 
flowers and fruits to be made a distinct variety, in which he was 
supported by the celebrated botanist Dr. Weddell, who, it must 
be remembered, had himself collected Cimhona CaZisaya in its 
native haunts. Mr. Howard moreover remarks that the micro- 
scopical structure of the bark presents very distinctly the Cali- 
s a p  type. H e  had noticed, indeed, among specimens sent from 
Java, subvarieties differing somewhat in the shape and tint of 
the flowers and leaves, but presenting no features to separate 
them as other than varieties of the Calisaya type. He  remarked, 
however, that the bark is proportionately thicker in some of 
Ledger's plants than in other varieties of Calisaya. 

Dr. Kuntze (Joupn. Bot. 1883, p. 6) speaks of the Ledgeriaaa of 
Mungpo as a large shrub with divaricately-panicled inflorescence 
with slender ramification, like that of C. micrantha, whereas the 
descendants of Bolivian Ledgeriana in Java and Southern India 
are trees. 

Mr. 'Van Gorkom (p. 92) remarks that the Ledger seeds sown 
in Javi developed ink0 handsome young trees without any sign, 
at least on a hasty glance, of showing themselves distinct from 

* Dr. Trimen remarks that there were some very bad trees of quite another 
tspe among those Gom the original sowing (Pharmi Journ. Jan. 19,-188+, p. 578, 
ftnote). 
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the indubitable C. Calisaya, the offspring of Java seed, but that 
when in 1872 they began t o  flower, it was observed that the flowers 
were smaller and of a creamy-white colour. The fruit also gave 
evidence of difference from the other Calisayae in cultivation. 

All plants of every other variety, except C. o$cinalis and C.  
succirztbra, were subsequently turned out of the nursery, these 
being considered the most important to propagate. :This, bow- 
ever, it will be observed, was not before it had been possible for 
hybridization to take place.] When the plantations were reduced 
exclusively to Ledger’s plants, i t  was noticed that the trees 
showed innumerable varieties of leaf; but after some experience 
it was found possible to point out with certainty the individuals 
of the common Calisaya which had slipped in, in repairing gaps. 
Still Van Gorkom admits that “ there are many of the older 
Calisaya trees introduced by Dr. Hasskarl, which do not seem 
different from the Ledgeriana.” 

From the preceding remarks it may, I think, be concluded 
that the seeds supplied by Ledger resulted in a variety of forms 
of C. Calisaya, but that these were exposed to the chance of 
hybridization. 

The probability that hybridization has actually taken place 1 
ground upon the following facts : the specimens of bark already 
alluded to, which exhibit evidence of not being of pure Calisaya 
type ; that Dr. Trimen states that in some plants of Ledgeriana 
the leaves are as broad as those of C. o$cinahk, var. Condaminea, 
so much so that it is not always easy to distinguish the two ; 
that the bark presents considerable variability in appearance; that 
the upper surface of the leaves has usually (i. e. not invariably) 
a velvety sheen j and that the capsules he has seen are never 
“ nearly globular ” like those described by Dr. King. Dr. Trimen 
also states that, both in  Sikkim and Java, the Ledgeriana trees 
have come moTe true from seed since those species growing ilt 
their proximity Rave bee% cut down. (Journ. Bot. 1881, p. 322). 

I take it for granted, then, that the Ledgeriana of the planta- 
tions is not a distinct form, but comprises several varietiee 
of Calisaya as well as certain hybrids, and that the mqjority 
of these yield a large amount of quinine, this being the feature 
which is supposed to decide in doubtful cases (Van Gorkom, 
p. 93) whether or no a given tree is ‘‘ Ledgeriaaa.” It follows, 
then, that Dr. Trimen has described a species from doubtful 
materials, since he has taken the characters given, partly from 
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growing specimens in Ceylon, from seed obtained by l k b .  Mac 
Ivor from trees which originated from Ledger’s seed, and which, 
as above mentioned, may consequently have undergone hybri- 
dization with other species (Journ. Bot. lSSl), and partly from 
dried specimens of the original trees from Java. The characters 
which he has selected from these as distinguishing the LedgeriMla 
do not, however, present any features which entitle it to be sepa- 
rated from C. Calisaya as a distinct species. 

The distinctive features adopted by Dr. Trimen, and empha- 
sized by italics in his description (Journ. Bot. Nov. lSSl), are as 
follows : 7 

1st. Leaves alwdys having the broadest part at  or about the 
middle. 

2nd. Plowers small, drooping, or divaricate. Buds not at  all, or 
very slightly, widened a t  the end, and never abruptly enlarged 
there. 

With regard to these characters, the first accords well with 
the figure of C. calisaya Tar. microcarpa of Weddell’s plate (Notes, 
p. 50), and cannot therefore be used to separate it from the Cali- 
saya type. The small flowers are also characteristic of Weddell’s 
C. Calisaya var. pallida, which on this account he would have 
regarded as a var. of micranda, with smaller and narrower leaves 
than the type, were it not for the difference in the fruit. In 
Dr. Weddell’s type specimens in the Kew Herbarium the flower- 
buds of the Calisaya are not widened at the apex. 

I conclude therefore that there is not sufficient evidence pro- 
duced by Dr. Trimen to show that his Ledgeriaaa is entitled to 
specific rank, or is indeed anything more than a variety of C. 
calisaya. If, as Dr. Trimen states, and he is confirmed in his 
statement by Mr. Moens and Mr. Van Gorkom, the tree can be 
easily recognized in all plantations by the characters he has 
given, and if it be also characterized by yielding a high per- 
centage of quinine, it is important that it should receive a di- 
stinctive name. As, however, Mr. Howard affirmed that the 
Plant described by Dr. Trimen was not identical with the one 
described by him under the name of Ledgeriana, and as the 
Ledgeriana bark I have received from Ceylon is certainly not 
identical with Mr. Howard’s bark so named, it would be advan- 
tageous, I think, that Dr. Trimen’s plant should be distinguished 
as a horticultural form, belonging to the variety pallida of C. 
calisaya, and differing from it chiefly in the presence of scrobi- 
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cules (a feature which inay be used to separate forms, but not 
varieties), until it  can be ascertaiued definitely whether it is 
identical with the type of Weddell’s pallitla. 

Doubtless there iiiay be found among the descendauts of 
Ledger’s seeds some other forins of Calisaya already described 
by Weddell, as \yell as soiiie hybrids yielding a large percentage 
of quinine ; indeed this s eem probable froin the fact that Xr. 
ITo\\ard’s Lecberiaim yields a large percentage, and is yet 
different from Dr. Trimen’s plant. 

I ~ o u l t l  suggest, therefore, to planters that  herbarium speci- 
mens, gathered when in fully formcd fruit, and accompanied by 
a cliaracteristic portion of bark, should be kept for reference, of 
all forms that present a recognizable difference in habit of growth, 
appearance of bark, typical form of leaf, size and structure of 
flouer, and shape and size of fruit. I n  this way only can the 
tangle be uiiravelled into which the mixture of a variety of seeds 
supplied by Mr. Ledger has led botanists. 

Note on Rnnzcnczclzcs Lingua, Linn. 
By FREEMAN C. 8. ROPER, F.L.S., F.G.S. 

[Read 18th December, ISS+.] 

(PLATES XIII. ti XIV.) 

RAXUXCL-LUS LI~VGL;~ is a plant very generally distributed in 
Britain, as it was recorded from 72 counties in Watson’s Topo- 
graphical Botany, and is stated in the second edition to  occur in 
7 i  counties. But  it appears t o  be local and sparingly distributed 
in most parts of Eiigland; and I have only seen it in three loca- 
lities in this part (Eastbourne) of Sussex. It is probably from 
this cause that the early primordial submerged leaves appear to 
be very little ~ I I O W ~ ~ ,  or generally overlooked ; a t  all eveim, they 
are very rarcly noticcd by botanical writers. The specific de- 
scriptions given by the great majority of authors have been drasn 
up from the aerial leaves alone ; and these differ so nidely from 
the early subnierged leaves that no one mould imagine that they 
belonged to the same plant. I think, therefore, it niay be 
useful t o  direct attention to these early leaves, of which the 
accompanj ing slretclies are accurate representations, drawn to 
scale of about half the natural size. 

On looking through the botanical works I have available, 1 


