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INTRODUCTION

The CHAPTERS ON THE HISTORY OF BOTANY IN INDIA now presented
to the public, made their first appearance as separate articles in the Jour-
nal of the ﬁﬁmbay Natiral l‘lIStOI’Y bocrcr.y rrom ucccmncr 1953

mentioned journal the.rc was a general rcqutst from India and clsewhcrc
for the republication of the same in book form. The Executive Com-
mitice of the Bombay Natural History Society has given its sanction to
the Botanical Survey of India for the publication in book form ; the
Botanical Survey takes this OPPOHLIHH‘,’ to acknowledge its indebted-
ness to the Bombay Natural History Society, and to render thanks to the
same in the name of all the Botanists of India, who will benefit from
the Society’s generosity.
It may not be considered out of place to give a few details of the
- is-
tory Society and its botanical editor, in November 23rd, 1951, I wrote
to Mr. I. H. Burkill from Bombay: “Next August we are celcbratmg
the publication of the 50th volume of our Iournal of the Bombay Natural
Hmu.uy SOCIELY. At a recent uu:t.ung of the Committee | was Icquc:srl:u
to ask you for a contribution for the August number of the Journal. The
subject mentioned was a sort of Biographical Index of ‘Indian’ Botanists,

t.. British and foreign botanists that have worked in India from the

I"lFﬂ'I___I"‘I_'I'H‘I"‘ID' I"‘IF tha wivth Mottirer miaira Ja As far thoa Tomath ~F tha
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Index, no limit has been set..,.” To this proposal, Burkill gave an ans-
wer that was most generous : “You shall have all that [ can give you”
(27th Nov., 1951). “I propose to separate from my slip index all the
names of botanists in India which belong to those deserving of mention
in the proposed account of Botany in India 1800 forward. When I have
done that I will see if I can find time o write an account and [ will
comununicate with you.” (16th Dec,, 1951). On Sept. 18, 1952 he writes
again : “I assure you most appropriately the work I am doing on the
history of Indian Botany is absorbing my energies.... My undertaking
is larger than I expected ; but I am getting on with it Fipally on
March 25th, 1953, he could write that the MS of the first chapter had
been posted te Bombay. Later on when asking about chapter 2, 1 received
the following answer : “I shall get down to part 2 as scon as I can. At
the moment I am entwined by African Dioscoreas. When last year
something went wrong with my inside-machinery and I could not get
over to Kew or to the libraries in London, I lost way. But I am able
to get about again—at any rate I get over to Kew ; and I am in better
fettie on the eve of 84 than I was on the eve of 83”. Chapter 2 was
finally ready for the press in August 1956. At thar time I wrote to
Burkill : “From all over India and beyond I have heard great apprecia-
tion of your first chapter, with requests that when the scrics is over, it
may be published in book form.” At the beginning of 1960, I had a
letter from Burkill’s son, Dr, H. M. Burkill of Singapore, in which he
writes 1 “[ would like to add that I arrived back here from a visit to
England bur 4 days age, and I left my father in good hcalth. He was
busily engaged in typing the final text of Chapter 3 of his History of
Botany in India.”

Originally the whole series was supposed to consist of three chap-
ters ; but in the end it was decided to divide Chapter 3, so that finally
there are now six chapters and an Eptlogpe. After the publication of the
series in the Journal of Bombay Natural History Society, the author has
once more checked his original contribution and made extensive changes,
particularly in Chapters 1 and 7.

The author of these Chapters, I. H. Burkill, has omitted to mention
his own activities during his period of service in India, 1901 to 1912,
Burkill was born on May 18th, 1870 ; after graduating with Honours
in Natural Science in Cambridge, he came to India, after three years in
Kew. His service in India began in 1901 as Assistant Reporter on Eco-
nomic Products to the Government of India ; Burkill was posted to the
Indian Museum, Calcutta, under Sir George Watt as the Reporter,
During the absence of Watt from India in 1907, Burkill acted as Officia-
ting Reporter. In the Reporr of the Botanical Survey of India for the
years 1911-1912, we read : “The Director was absent on privilege leave
from ZIst April to 2nd July, 1911, during which time Mr. I, H. Burkill
officiated in addition to his substantive duties as Economic Botanist of
the Botanical Survey of India. Up to the 31st January, 1912, Mr. Burkill
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was Assistant Reporter on Feonomic Products ofbciating as Reporter,
and thereafter on the abolition of the Reportership, became Economic
Botanist to the Botanical Survey, which post he held for the remainder
of the year”.

In the introduction to The Botany of the Abor Expedition, Burkill
himself writes : “It fell to me in the middie of the Hot Weather of 1911,
when acting as Director of the Botanical Survey of India, during the
leave of Col. A. T. Gage, to propose to the Government of India that
a Botanist should be told off to accompany the Abor Expedition ; and
to my gratification, after Col. Gage’s return, [ was sent”.

During his time of service in India, Burkill made a number of
major collecting expeditions of which the following are the more
important :

The Sikkim Expedition of 1906. “Mr. Burkill, ..paid an autumn
visit to Phallut in 1906 in search of Aconite tubers” {(Kew Bull, 1907 :
173). Burkill himself writes: “I amused myself by the wayside making
flower pollination notes and am now writing a short paper...”, Several
papers in fact were published by Burkill on the subject, and this

S N i S e ek e o Y u

would indicate that he had made detailed excursions to many parts of
India, as his published notes on flower pollination concerned fowers
of Bengal and Assam, North-West Himalayas, Simla Hills, Central
Provinces and Behar, ctc.

Journey into Nepal, 1997, An account of this trip is given by
Burkill in Records of the Botanical Survey of India 4(4): 59-140, 1910.

The first paragraphs of this account read as follows :

“On November 28, 1907, after marching along nearly on¢ husn-
dred miles of the Nepalese frontier between Jainagar and Raksal, [

-
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of Nepal and reached Khatmandu by the usual route on December the
second. Thence... I visited the Trisuli valley, in the neighbourhoed
of Naikot. I returned from Nepal to the plains by a route through
Pherphing, which diversifies the first seventeen miles of the way. My
dates almost.coincide seasonally with the dates of Wallich’s march to
Khatmandu,-and we seem, he and I, to have gathered at a period 87
years apart the same plants in the same spots ... It is ill gleaning for
novelties after a botanist with the keenness of Wallich ; so T got no
morte than three species of Impatiens and apparently one of Erie-
caulion,..”

The Notes from a Journey to Nepal, based on the observations
made in just a fortnight, cannot and do npt claim to give an account
of the flora of Nepal ; “what is written.. .is, indeed, but a superficial
account of the features of the vegetation between Raksal and the Hima-
laya of Central Nepal as far back as 35 miles in a straight line from
the skirts of the plains and not higher than 7,000 ft. There was bur
onc excuse for writing it, /e, the great want of knowledge of the
Botany of that part of the chain” This account has always been of
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particular interest to me personally, and lately this interest has been
enhanced by the fact that one of my students had been doing research
for several years in an area of Nepal that includes the whole part
visited by Burkill and previously by Wallich. Burkill in his Notes
lists about 400 genera of plants collected in his short trip, and this,

The Abor Expedition. As stated above, it was at Buskill's sugges-
tion that a botanist was assigned to the expeditionary force that went
intc the Abor Hills ; it was certainly lucky for us, his successors, that
Burkill was selected for the job. His account is one of the most
carcfully complete papers that have been published for any botanical
expedition of the last two hundred years in India with the exception
of Hooker's Himalayan journcys. Burkill and his two collectors re-
mained attached to the expeditionary force from WNovember 20th,
1911, till March 1lth, 1912,

The methods of work followed by Burkill during this trip were
determined by the type of terrain and by the fact that for the safety
of the botanists they had to betake themselves to one of the camps
before nightfall. “The plants low in the natural system of classifi-
cation could be of little use to me in my particular object, because their
geographic distribution s yet so little known, I collected them as [ was
able.  Material of tall trees was collected by the aid of a shot gun.
An anaeroid barometer and a camera went with me everywhere ; and
for a time I had wet and dry bulb thermometers in camp, though to
little good effect... To obtain as many plants in flower as possible,
I moved backwards and forwards along the line, and I stationed my

a pair of eyes on the waich for that which had not been in flower
when I passed. Having a collector behind me gave another advantage,
for thereby there was an economy in transport, as it was casy to send
to him down the line by the food supply coolies half-dried plants for
finishing ; but the carrying up the line of full supplies of drying paper
over two marches that could be avoided, was a consideration. It was
at all times necessary to keep the weight of  the collections down, and
under these circumstances my Dairy was made to serve as much as
possible, It became a record of 8,000 observations supplementing the
notes with the specimens.”” Much living material was sent directly
from the ficld to Calcutta and thence to Datjeeling 5 dried plants were
also sent, when ready, to Calcutta, where Col. Gage placed them in
the hands of assistants for a preliminary examination. The final
study of the materials collected by Burkill on this occasion was only
made prior to the publication of the report in 1924. The Botany of
the Abor Expedition is an excellent account, a model of how such
expeditions should be organised, collecting done and materials studied ;
the presentation of the results is remarkable for conciseness and com-
pleteness.
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Burkill and the work on Dioscorea in India. The genus Dios-
corea has always held special attraction for Burkill; dthc vams have
been known in India for centuries as important tood plants ; it is only

mratrineal thar the Bamarear .~ DPrrcdirrte werarild ¥
did Liilcl] '.l.].l.!.l_ L].I.L. ].\LEUJL\-I l.-'lk J._,;\.;Ul..i.\\.l'll-ll\.- llmlu\.—l.a WULI.II.J lelhl UJ. lﬂLLL

devote his attention to Droscoreq. His first paper on the subject was
published in Calcutta in 1904 later on he became associated with
Colonel, later Sir, David Prain in a revision of the Asiatic species of
this immportant genus; several papers were published jointly with
Prain. The corwning glory of the Dioscorea work is An Acconnt of
the Genus Dioscoreq published in four largc volumes in the Annals of

I'\b Dhrrﬁ‘ TN Fdf;]ﬂ [ " PR 28 ne ] 1020 Paeeleill 6o dae.
MELL AAAPY AL UULI’-IJJ-I-L- SFaluibgly \.Jd.l'q.«l.l-ll.d. 11]. JFJ\J dlItl 1230, DUJAIU. LU'LId}'

stands out as the greatest authont}r on the genus Dioscorea; this is
why he was chosen to write on the Dioscoreaceae for the Ffara Male-
siang } one of his latest sc1entlﬁc contributions has been the prepara-

It i Is a matter of grantudf: for all Indian Botamsts that L. H Bur-
kill has continued to work with great energy up to now ; these
Chapiers have been complete during his 93rd year of age. QOur debt
F orar: .
has been done under very hard conditions. In a recent letter, he writes
“I get blinder and blinder and am already very dependent on my wife
for reading to me half of the letters that come. I can read but part
of the newspapers and I cannot read the papers that kind ‘correspon-
dents sent me,  This blindness has come very rapidly but the seeds
of it have been in the right eye for some years, It is by the left joining
the right that the rapidness becomes noticeable”

Burkill throughout his life has been a sincere friend of India and
of the Botanical Survey of India. The Chapters now published are
the finest testimony of this friendship.

. H. Santarau,
Calcutta, 20th, April, 1964. Director, Botanical Survey of India,

Caleutta.
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CHAPTER I
FROM ‘THE BEGINNING TO THE MIDDLE OF WALLICH'S

CERVICE
ks T Al et B

o,

L INTRODUCTION

This is the first chapter of an attempt to put on record the names
of il who have earned recognition by playing a part in the introduc-
tion into India of the Natural Science commonly spoken of as Botany,
The science is exotic to India as a system of knowledge ; and on that
account | shall not attann :-Igﬂhr without |nr~]1rnhnn- whpm and when
it originated. Thc possibility of “rival systetns is not ¢ denied : the fact is
this—that a system emerged out of the Technology of Healing in a
particular part of Furope, was accepted and clad there with a vocabu-
lary of precision, as Sciences must be, and that this system' has been
spread over the World, India included, without mecting a rival. Its
origin was, as it were, by a sublimation in which ‘Man’ was displaced
from the focus of thought that ‘the plant’ might be placed there.

[ have prepared a map of Europe wherein the area of its origin is
delimited by a broken line. The time was the 16th century ; and I en-

.rlll-nuh“l‘ ﬂé!f l-n connect tha .nm-nf« LiE u-]-. 'I'I'u'l .-nni-mmmnmm mrn n;
Lol ol ] Hivwlh LW v TWwilil L r‘\n‘l il
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the parental technology. The invention of printing in the 15th century
was not without great influence ; for the diffusion of information by
print bound the literati into a thinking community when a great deal
of agreement was needed te lead up to a corporate method of expression.
Printing was developed at Maintz, near Frankfust (rather central on the

map), and was not long in spreading over the Alps to Venice. My map
is @ map of all the places at which botanical books were printed from
about 1500, the beginning, to the date of Kaspar Bauhin’s Piawx (1623).
The place-names on the map are two ranks, the important in full, the
places at which only 1-2 books were printed as numbers. All the wgr_ks
referred to by Bauhin are accounted for, and the reader will readily ugree
with me that the printing of a book is reasonable evidence of writing
such in the netghbourhood ; the map, as it is based on all the botanical
books printed to Bauhin’s time, represents the whole area of producing
botanical work to 1623. Salerno and Naples are taken together on the
map, where Salerno is the name entered : one small book is credi-
ted to Salamanca which is outside the broken line. The delimited area
covers land occupied by ltalians, French, Flemish, Germans, Dutch and
English, and they in intercommunication used Latin ; Latin consequent-
ly provided the vocabulary of precision.

All the first work was Classification and Morphology. The time
for Phytotomy was not te come until the microscope had been made

more serviceable, and the time for Vegetable Physiology awaited the
establishment of laboratories. In a way it eases my task that the bota-
nists named in this first chapter were neither phytotomists nor physios
logists.

I come now to the anecrio

T
A& WAL 42 i 1-1'--- v4+ O R L R

which drew Botaay out of its first techn l as autochthonous,

tw
not immediately Greek. Thc classical Grf:r:l-: bad been conspicuous
i the ]"JF:I]IHD‘ art 1n their time, Thﬂ; monnmalized the nrn'Ff-q-amn of
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physician wherever they spread in the Mediterranean ; ; Cato grumbled
that they filled all the places in republican Rome. Dioscorides was
2 Greek in military employment with Roman armies. Clever Greeks
travelled far ; they made Alexandria famous as a medical school and
its teachers filled the Alexandrine libraries with their writings. Then
came the Arabs, taking Alexandria in 641 A. D. They were destruc-
tive ; yet also they preserved. An Arab in power, greedy to find out
how an alchemist could make gold, summoned the literati, expecting
the secret to be in their manuscript, and bade them translate these into

of the enontaneitvy in thie maovement
Tt A & I.P EE AT T S oy L B ' 3 T

j

a language that he could read, This Arab was Al Mansur, the second
Cahph to govern Egypt after the Arabs had conquered it. He helped
in the destruction of local medical knowledge by scattering the manus-
cripts still asscmblcd there. In a way he scattcrcd knowlcdgc by selec-
ting what he had fancied. The work of improverished literati being
theap, the work went forward and scon extended from the hunt for

fiches to a hunt for health. Baghdad followed the example of Alexan-
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driz and so too did other centres of Arab rule. From Baghdad the
Arabs reached out to the Indus, and in the reign of the Khalif
Al Mansur (754-775) they caused the Charaka Samluta and the Susruta
Samhita to be translated from Sanskrit, 1 do not know of any return
of the compliment by which a work on medicine passed from Arabic
or Persian to Sanskrit; but adoption of medicaments demonstrates
contact

Furope meanwhile, threatened with uncompromising conquiest, was
sinking to the darkest days of its Dack Ages. These came towards

1Y A n Whatr mirned the 42 a0 Faor e wrrne Faarhfud
JUAAS JTh.M s V7 Licdlh LUl AibAl Lidh LIUWL da3 qu«- ﬂa l.l.l.\.-\.l-iLJ-ll.\.- WLl.i.L ¥aon LﬂlLlle

observation. Then a dim dawn followed. In 1016 the Tunis-born
Constantinus Africanus attached himself to the medical school of
Salerno ; and after that physicians of the school would quote from
Arabic, Between 1148 and 1187 the greatest product of the Arabs, the
Kanun of Avicenna, based on the Greek of Galen, was translated in
Sicily into Latin. So southern Italy came to renew northwards various
of the Greek ideas of therapy that had once ruled, and refreshed a little
the lands whose medical ideas had become despicable. But the written
word did not bring with it the healing herb ; what it did was to stimu-
late enquiry regarding the heahng herb, and set moving an inquisiti-
veness which so put the herb into the front as to create Botany, This
the best physicians recognised and one of them at least, if not also
others, journeyed to Vienna to consult the illustrations by which the
great Codex Aniciae [ulianae showed what were the herbs used by
Dioscorides.

As the Renaissance developed in northern Italy, universities appenr-
ed in a group near trading Venice. At first they taught Law, then they
went on to Medicine ; and to teach the latter they devloped teaching
gardens and also the preparing of ‘books’ of mounted dried plants, which
they called Horts Steer or Dry Gardens. Padua had a live garden in

1545, Pisa tn 1547, and Bologna in 1567. It is very easy in a garden to
allot places to small plants so that like is with like and easy, too, to ar-
range Horti Sicei with like following like so that affinities are respected.
From this botanical clagsification resulted. The teaching method at
once sprcad northwards ; LCldtn had a garden i in ! 1577, and Hc.ldclbcrg
in 1597, mﬁﬁtpﬁuicr had a garden from 1593, The origin of botanical
systematy is obvious.

I beg to my reader strictness of thought in keeping apart the natural
science Botany from the gcncrahty of objects which are quite properly
termed botanical, A writer in Calcutta claims that those who wrote in
Sanskrit possessed the natural science, on the ground that they applied
Sanskrit names to plants, The argument is false. Apply the test,
namely, which is at the centre, man or the plant ; when applied it will
be found that man maintains his post at the centre.

I have an observation to add to this section. ‘The invasion of eastern

Europe and the destruction of Constantinople by the Ottoman Turks
2—1B, 8. T, Cal.[64
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under their Sultan Mohammed II in 1453, though it drove the learned
in Greek into Italy, came after Europe had taken the more technologi-
cal work via Arabic; where after Theophrastos’s Historia Plantarum
for instance was translated into Latin in 1483.

A second observation is thar Botany, the natural science, reached
India through Arabic by two lines. It came direct from Baghdad and
indirectly from Portugal. In 1336 Lanzarrotte Malococce, of Genoese
origin, now employed by Portugal to explore, sailed our of Lisbon and
discovered the Canary Islands, After him, enterprise led to the dis-

covery of Madeira, the Azores, the Cape Verde Istands, the harbours
of the whole of the West coast of Africa, and finally the reaching of

Calicut in southern India, the year being 1500. What I wish the reader
to note is that the d.lscovcry of 1336 was the frst of 2 fong series of
d.d\"d..l].LL) L.A_L'l.,...lld].‘llg Lll_n' LU t.l.l'-l..\.- t.lll]-\.a "h\ull Gu.l.\..m “L-IJ.L d.,ﬂ 1]. Phrﬂ_lbld],l l_u
India. During this time the material condition of the Canary Istands
was so advanced that when Columbus began his great work they provi-
ded a placc where West Indian plants could be acclimatised and Old
World plants exported. At this time, Persian physicians up and down
northern India represented the botany of Galen, and Garcia came to
southern India and into contact with them.

II, GARCIA DA OKRTA AND OTHERS OF THR XVI CENTURY

‘There was born about 1490 at Elvas in Portugal near the Spanish
border a great pharmacist—Garcia da Orta, He was sent to  study
medicine in Spanish Universities, first to Salamanca and then to Alcala
de Henares, which is a little to the east of Madrid. A few years after
qualifying he was appointed lecturer at Lisbon (1532} ; but after two
years there, an offer reached him to go to Goa in the train of Martin
Affonso de Souza, a future Viceroy of the Portuguese Indies; and this
offer he took, spending the rest of his life from the age of about 44 to
his death when near 80 {about 1570) in practice in India. He saw
military service from Diu to Ceylon, and once was invited inland to
the court of the ruler of Ahmodnagar but he never left the western
part of India. He had a garden in Goa where he grew plants that in-
terested him. He studied the native drug shops, knew the ways of the
local physicians and discussed treatments wn:h thc Pcrs;an physu:lans
WH.O WEIE mamlamecl at HRUVC COArts. I".I.C CDU].CI l'CElCl ﬂrd.UIC d[lf.l I.Ul.ls
us that iie would set the Arabic text against a translation by way of
testing the latter, He had an active enquiring mind. When he was

1 5 3 ’
to him that he should record his knowledge in writing and so it was
that he wrote his Colloguies. They are between himself as the young
student fresh from the schools, and himself the cxperienced physician,



5
-

and so constructed that he tells us what he did not exactly know when
he arrived in Goa. The book is entitled Cologuios dos simples e drogas
he cousas medicinais dg Indig compostos pelie Doutor Garcia da Oria
and appeared as the third work that issued (1565) from a press that had
been set up in Goa. The poet, Camoens, then an exile-in Goa, wrote
an ode which I quote from Markham’s translation (Markham’s edition
of the Colloquies, p. xi; 1913) for the sake of the evidence in it
of the lovable nature of the old man. ‘The lore which Achilles once
valued I studied with thee ; you opened my eyes to its charm. In your

garden of herbs each flower, each tree, were seen in your time by your
friend. The fruits of that garden collected from far, were unknown
to the learned of old. See how 1n thine age thy wisdom and care
brought many new simples to light. Unknown to the ancients but re-
vealed to our sage are the plants in this garden of herbs. You have
opened to us an inspiring page. To the neighbours like magic it seems.
Taught of yore by the Muses of Ganges and Ind, full of learning, as
of years, in all that is known of the true healing Art, old Chiron must

bow before thee)

The information that Garcia had to give turns (i) on the eastern

Armiae thar tha Arabe cent weehwmarde in trade. and (1Y on simnles 'l'lu‘ﬂ
ar LTAnE St a i1; Hie
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in India that were new to the man from the West. Beyond this Gracia
enlivens his book (ii1) by information on local fruits, on borax, the betel
quid, the narcotics from hemp and Datura, etc. The author he quotes
most frequently is Avicenna whose work had been available in Latin
from the 12th century and known through the mediaeval schools of
FEurope. It had been rendered into Portuguese just before the time of
Garcia. Second to Avicenna he quotes Dioscorides whose work, avail-
able in Latin, had been translated into Spanish during Garcia’s life,
Thirdly Serapio, whose Leber aggregatus sn medicinis had also been ren-
dered into Spanish (1947). He quotes other writers in Arabic less fre-
quently, and only once quotes the Charaka Sembhita, and that at second
band. Simples that Garcia adopted from local sources included the bel
fruit (Aegle marmelos Corr.), the nirgundi (Vieex negundo L.),
the nim (Melia azadirachta L.), the harsingher (Nyctanthes arbor-tris.
tis L.} and the conessi bark tree (Holarrhena antidysenterica Wall.).
Garcia’s work had not been out of the press for long when Clusius
(Charles de L’ Escluse, 1526-1609) travelling in Spain, met with a copy,
and from it compiled a digest, too extensive to be called a2 summary,
which was printed at Antwerp under the tide Aromatam et smplicium
historia. Eleven years later a well travelled priest, Christobal Acosta,
produced a much shorter summary with the innovation of illustrations.
Garcia's results became well known from Clusius’s work, for there were

many editions of the digest.

The 16th cenmry called ang a feur fraval hanlie wish fneidansnl s oam
+aiims ¥ hewad T AR iR AW Y LAGATY Wi APUASERD VY ELIL RRLL AU I LoE RRELLI-

tion of plants in them. Ludovico Varthema's Itinerario (1510) was
a very carly onc, the work of an adventurer who resided for a short
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time at Cochin and Cannanore. A better work than Varthema's was
that of Jan Hughes van Linschoten (1596). Linschoten as a young
mant had gone to Lisbon and there he obtained permission to go to
Goa in the train of an Archbishop ; next he resided in Goa from 1583

Goa, he got Bernard Paludanus, a physician of Enckhuysen who had
rravelled in the Levant, to add botanical notes.

HI. THE DUTCH TAKE A HAND

Linschoten was a cog in the wheel thar transferred possession of
the coastal waters of Malabar from the Portuguese, who had overshot
their bolt, t& the Dutch. We get a change with this ; for Garcia had

44th year in India, publishing there and owing his recognition in Europe
to Clustus who by birth was a Flamand ; but with the coming of the
Dutch the work was carried to Europe for a finishing. The Dutch
had discovered very considerable interest in Botany; their Uni-
versitics were equipped with Botanic Gardens ; and at Leiden, which is
close to Amsierdam, there was heared house from the year 1600 for
the cultivation of tender plants. Their interest in Botany was so nation-
wide as to reach a high administrator, Heinrich van Rheede tot Draaken-
stein (1637-1692) who had been made Governor of the Duich posses-
stons in Malabar in 1667. Rheede had the friendship of the Dutch sur-
geon Willem Ten Rhyne (1647-1700) who aided him in editing ; Ten
Rhyne visited Java and Japan. Rheede pre-deceased him by eight years.
The Professor at Leiden of this time was a man little knawn to
Science, Arnoldus Seyn (1640-1678). Perhaps his early death was a
causc of the forgetting of his name. But to him came a student of Halle
in Saxony who had been to Padua in Italy to obtain a medical degree ;
this student was Paul Hermann (1646-1695) ; and Seyn recommended
i i a post was found for him in on
whither he went in 1670, and where he remained until 1677. He col-
lected and dried plants making for himself a Horzus Siccus in four
volumes and sending duplicates to Jan Commelyn, who was in charge
of the Amsterdam Medical Garden. As Hermann pasted down into his
own collection the plants as they came to hand, the collection roughly
records his journcyings. He was at Colombo for a long time and later
contrived to make the journey down the coast to Galle, but was unable
to go inland. He collected drawings to the number of about 450,
Seyn died, and Hermann, returning 1o Holland, succeeded him and was
too occupied thereafter with the garden and presumably with teaching
to complete a study of the collections that he had made. 'The two collec-
tors of Ceylon, Hermann and Grimm, who immediately followed him,
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worked there while Rheede was yet alive, and only along the Colombo
coast. After them almost a century passed before the next collecting—
Thunberg’s,

Just after Hermann’s departure from Ceylon another surgeon was
there, Hermann Nikolaus Grimm (1641-1711) a Swedish surgeon who
between 1678 and 1681 collected a little, Rheede certainly was respon-
sible for Hermann’s opportunities and probably also for Grimm’s ; but
he operated in a larger way on the mainland of India, obviously because
he inherited there an organized administration. Natives of the country
about Cochin, chicfly Malabar medical practitioners, were engaged to
bring in living plants that they might be drawn ; and with the plants
they submitted whatever information they could give, An artist-missio-
nary named Matthaeus drew the plants, and a Portuguese interpreter
translated the accounts inte Portuguese whence they were rendered into
Latin by another, Hermann van Doner, who held the post of Secretary
to the local government, Next drawings and descriptions were assem-
bled in the hands of the missionary Johannes Casearius and were sent to
Holland. Seyn then added a determination, or Commelin, chiefly Com-
melin on account of the carly death of Seyn. The printing press got

t@ i'til'{}rk -:nrl f‘]"\n- nref mart anmeasrad 1m 1A frar TARA as the titls naos
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suggests) ; the last of the twelve volumes appeared in 1703, The figures
are commendable ; the descriptions indifferent ; the annotations of Seyn

»
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and Commelin introduce Botany in a way that will be appreciated best
if I give a few illustrations:—(i) against a figure of Ficus religiosa ‘this
may not inappropriately be called Ficus malabarica folio cuspidato
fructu rotundo parvo gemino’ (the Ficus of Malabar with cuspidate

sonchifolia ‘this is not matched and m::ly be called Planta indica Erucae
folio, caule ambiente, flore piloso’ (the Indian plant with a leaf as
Eruca, embracing the stem and with pappose flower) ; (iii a very bad

Fdll] t [ 141 will | PRI {HLE)

and onc may name it Veromicae amilis indica .albicante flore' ;
{(iv) against a figure of Portulaca oleracea ‘this is sylvestral Portulaca,
though it seems to differ from ours',

Hermann's drawings were in number almost as many as the spe-

cies in his collections, showing that he aimed at figuring ail ; for the
value set on a drawing was then so much above that of a specimen as
to make collectors endeavour to get drawings. William Sherard play-
ed a part in Leiden affairs on the death of Hermann, collecting some
of the manuscripts that he had left and using some of his drawings i
the Paradisus batavus, for the printing of which he paid. Linnaeus,
when later he obtained the use of Hermann's own Hortus Siccus, made
429 species out of the specimens. Trimen (ip J. Linn, Soc. Lond.. Bot.
24, pp. 129-155) critically reviewed the nomenclature.

Sherard about this time financed a collector, J. Hartog, to coflect
in Ceylon ; and Jan Burman in time had the use of some of his speci-
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mens. Engelbert Kaempfer {1651-1713), a German serving as a sur-
geon on a Dutch ship, touched in Malabar, at Colombo and on the
Ganges deltaic coast in the journey to Japan that resulted in his Amo-
¢nitates Exoticae, but left nothing on record regarding these visits, His
reputation was made by his work in Persia and Japan.

TV, LONDON TAKES A HAND

While Rheede was stimulating the study of the plants of the Mala-
bar Coast, certain British were doing a little preliminary collecting
on the Madras coast under a stimulus coming from two men of the
city of London, These were James Petiver and Charles Du Bois, neigh-
bours, for the one had a business in Aldersgate and the other worked
about half a mile away in Leadenhall Street in the offices of the East
India Company. As relations between Britain and Holland were inti-
mate, it is apparent that Petiver and Du Bois got some inspiration
from what the Dutch were doing. William of Orange was on the Bri-
tish throne in association with Mary; and Mary promoted cultivation
of cxotics at Hampton Court, certainly obtaining some of them through
the Dutch gardens which had been receiving plants and sceds from
Rhccdc and from thc bm:amcally mmdcd who worked undcr Rhf:edc.

cxpcndlturc in the East' it consastcd of rcqucsts to shlps captauns and

surgeons at sea or on land in the East that they would bring home cu-
rincitiec nn Bnie l-i-nrl I-v_'.'l'l:ghrn+hpr m fl’\P Fnef url'rn cant (11'1.!5:" n1anfn
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to hum. Petiver was very diligent in making requests and very prompt

in acknowledging favours. Surgeons were in particular qualified to
helo him. The earliest of them seems to have been Richard ngburh
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whose period of service on the Madras coast is not exactly recorded but
we know that he returned from India and was living in Worcester in
1698. Petiver calls him ‘humanissimus’ or, may we say, most kindly.
Another surgeon of his time who did more was Samuel Browne; he
died in 1698 and appears 10 have gone to Madras about 1688. Over
some years as the season of voyaging approached he prepared a packet
of dried plants, a Hortus Siccus, and sent it to London. It would come
from one village in one year, and from another village in another year,
even to 70 miles from Madras, but most of the packets were from nearer
Fort St. George. A little information regarding the specimens was
dddhd bul. no Dl.uu}' UE LhL-ll.l. l.l.l.ddbo sdlllubi BIUWIIE Was illdccu 110
student, and was a source of trouble to Autherity from bfmg quargel-
some, :alrhutranr and a dueller. Once he found himself in jail from
which he got early release because he was needed to look after his
atients. Once he had the misfortune to poison a patient with arsenic
gocausc his apparatus for preparing his medicines was not kept as it
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should have been—and the patient was of high standing. Crawford
(Hist. Ind. Med. Service 1, pp. 8893; 1914) r:cords these and other
facts about him. Samuel Browne was relieved of his post by a better
man than he who had been on leave; this was Edward Bulklcy {c. 1651-
1714) who rose in the Company’s service to the post of a Member of
Council at Fort St. George, He, like Sam Browne, sent packages of
dried plants to London; and he caused to be attached information re-
garding uses and names, using bamboo slips on to the surface of which
the information was scratched in Tamil. Doubtless he used native
agents for the preparing of his specimens. Some of Buikley’s plants
came from Burma; they had reached London by 1699, they may be
conniected with Bowyear’s visit to Syicam in 1697, There was another
Brown, a collector, Alexander Brown, a ship’s surgeon; and a few more
names could be added. None were more than collectors; and the bota-
nical value of their s pecamens was an attribute given by Pctivcr or
Du Bois, printed in reports by Petiver but written up umy by Du Bois.
James Petiver (c. 1658-1718) was an apothecary in business in cen-
teal London, a leader in his chhnology and from 1709 a teacher of it
at Chelsea. He maintained a museum on his premises, open to the curi-
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objects that excited interest, Char]cs Du Bois {1656-1740) was a ser-
vant of the East Indm (:}carrl:lpan],ir and their Treasurer from 1702 Hc
had a house and garden at Miicham, about 10 miles from his office,
to enjoy in the*freedom of his week-ends and for the growing of planta
that interested him. In that house accumulated a Hortus Siccus of
74 volumcs He corrcsponded W1th the bcst botamsts and as a fncnd of

Oxford Thcrc is a p]easant chaptcr on h1m in Wﬂham Fostcrs ‘T&e
India House' (pp. 113124, 1912),
Pcuvcr who had cxchangcd spc-amcns with Hcrmann, undoubtcd]}'

thc India House, and would do so w1th Du Bmss knowlcdgc It is
impossible to disentangle his official receipts from those he got through
correspondents. The India House received seeds and distributed them
_ to such as could grow tropical plants and separated the consignments
of dried plants which were sent to Petiver for report; and this Petiver
made with promptitude.
Living when Petiver and Du Bois lived there was in Westminster
a physician, Leonard Plukenet (1641-1707), a friend of both. He began
to publish in 1697 small copper-plate illustrations of plants under thc
title Phyzographia. This was two years after Rheede’s first illustrations
and 7 years before his last; and the idea of illustration might have been
borrowed but the scale was much reduced and the accompanying
letter-press meagre. It has been suggested that Plukenet had not
the means for more, Petiver supplied materials to Plukenet which
Plukenet used while Petiver, having reported on the same to the Royal
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Society, was awaiting the Socictys ability to print the report. This
the Society did in 1699 (Pasl. Trans. Roy. Soc. 20, No. 236, pp. 313-
353). Plukenet printed no acknowledgments to Petiver. Petiver and
Plukenet quarrelled; and it may be that this was the cause. Later Plu-
kenet publicly acknowledged indebtedness, but to Du Bois. When Peti-
ver reported on the largest of the consignments that Sam Browne sent
him, he as he says, ‘has f:mbodied the whole and entire observations of
Mr. Browne without any abridgement’. Plukenet and Petiver continued
their irregular reporting; then Plukenet died and Petiver bought his
collection. Petiver grew old and the labour of curating his Museum
against normal corrupting forces outweighed his ability so that there
was some detetioration; but he kept on until his death when Sir Hans
Sloane bought the whole and added it to the accumulation that he
bequeathed to the Bridsh Museum. Between Oxford and this Museum
it remains possible to see what London could learn of the vegetation
of Madras.

With Petiver’s death the brief days of this early enquiry into the
flora of India came to an end,

The Dutch having much more material to encourage research, pro-
ceeded from Hermann's Paradisus batapus (1698) to Johan Burman’s
Thesaurus zeylanicus {1737) and Nicolaus Laurentius Burman’s Fiora
sndica (1768), while ]an Commelin’s Horti medsci Amstelodamensis
rartorum plantaram descriptio et icones (1697) provided an opportu-
nity for dealing with a number of eastern plants.

Another collector may be conveniently mentioned here—Laurent
Garcin (1682-1752) who as the result of three voyages to the East, sup-
plied specimens from Ceylon to Herman Boerhaave, the successor to

Paul Hermann in the professorship at Leiden.

¥. BENEFACTORS, BOTANISTS AND COLLECTORS

Thmﬁ whn nﬂvnr;ﬂ'ﬂ Botanv mav he rlnu!ﬁoﬂ nﬂdl:r thc 3b0vl:
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three names. Linnacus with his passion for classification called the
first and last botanophils. Sloane as a young physician showed himself
a brilliant botanist; later in life when rich, he became a benefactor,
spending his income in curating collections that he added to his own,
Petiver was benefactor and botanist on a smaller scale. Samuel Browne
and Bulkley were not more than collectors. When the first British
cssay in cxploring the flora of Indiz came to an end, it was from, lack
of botanists; the collectors could have been procured and Sloane would
have given his aid. There was something wrong in the attraction of

Botan}r as a discipline,
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VI, THE STUDENT'S DISCUSSION. BY AN ATROCIOUS UNINSPIRED
NOMENCLATURE
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and published his Thesaurus zeylanicus, the Hortus disappeared. It
was discovered in Copenhagen and sent to the illustrious Linnaeus who,
rcc?gnizing what he had, worked through it and published his Flora
zeylanica (1748) using the nomenclature of the time which consisted
of a generic name with a descriptive phrase added.  In 1753 Linnaeus
put torward the enormous betterment of a fixed adjective 1n the place
of the phrase. I will illustrate the change that this brought about mn
the nomenclature by quoting the displaced names for the first eight
species of the Flora zeylanica against the same species in the Speeses
Plantarum of 1753 :

Names as they are in the Flora Zeylanica Names as they appear in the
Species Planiarum

Cannoacorns latifolius vulgaris  {(adopted

from Tournefort) Canna indica
Zingiber latifolium sylbestre (adopted from

Hermann) Amomum zerumbel
Zingiber angustiore folio, femina uiriusque

Indiae alumna (adopted from Plukenet) Amomum zingiber
Cardamomum ensal dictum (adopted from

Burman) Amomum cardamomum
Costus indicus, violae martis ordore (adopicd

from Hermann) Costus arabicus
Curcuma radice rotunda (adopted from

Hermann) Curcuma rotunda

Curctima radice longa (adopted from Her-
mann) Clurcuma longa

Aro-orchis tuberosa platyphylios (adopted
from Burman) Kaempferia rotunda

_As many of the phrases werc much longer than these, the reader
will appreciate the benefit to a student in particular and to every one
1n general of the binomial nomenclature, ! would have the reader
agree that botanical study must have been discouraged by the clumsi-
ness of the old names. I would have him be awarc also that with the
Ll;!:s:qugdaturc;r m;w h£ in itlcéching came in and an apparent in-

' ¢ number of those inclined towards the discipline of .
The investigation of the flora of India was rccommcgcod unr.?;t a:g:
bétter conditions that came with: the reform.
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VH, A NEW APFROACH IN MADRAS

Of course the East India Compdny continuved to engage for service
surgeons who had been taught to recognise a certain number of useful
plants and could be relied on to collect plants if they were asked,
but the new approach came from outmdc the Company altogether;

though from surgeons. The first of them was the Imissionary-surgeon
Johan Gerhard Koenig (1728-1789). He had been born in the Litce
duchy of Courland, which at the time was a bone of contention bet-
ween Poland and Russia. He had gone to Uppsala in Sweden to leara
medicine, then travelled in Iceland, and had brought back to Linnaeus
a collection of Icetandic plants which were described in the Mantissa
(1767). At the age of 44 he joined the Tranqucbar Mission (1768)

with the title of surgeon and naturatist ; and ‘more covetous of fame
than fortune’ (Patri-::k Russell}, he threw himself with great energy
inte a study of the flora of the Madras coast that Sam Browne and
Bulkley had sampled. It happened that the librarian to Sir Joseph
Banks was a student from Uppsala, Carl Solander (1736-1782), and it
was natural for a correspondence to spring up between Koenig and him..
Then followed the sending of dried plants by Koenig to Banks, but
not to Banks alone, for Koenig loyally sent specimens to his master
Linnaeus, and he sent also to Anders Johan Retzius (1742-1821), then
professor at the Swedish University of Lund. Vahl seemed also to
have received plants. [ do not know of any list of what Banks recei-
ved, but what Koenig sent to Linnacus is recordcd in Savagc s Catalo-
gue of the Linnacan Herbarium (1948) and what he sent to Retzius
in C. E. C, Fischer's list in the Keww Bulletin (1932, pp. 49-76). The
lists show the characteristic flora of the coastal plain of Coromandel,
Koenig, after 10 years with the Mission, transferred his services
to the Nawab of Arcot, and after 4 years transferred them again, this
time from the mismanaged affairs of that ruler to the East India
Company which gave him the title of Botanist or alternatively Natura-
list, not absorbing him into their service of surgeons though it seems
that he was paid from military funds (Crawford, Hisz, Ind. Med. Ser-
vice, 2, p. 42; 1914). ‘The purpose of engaging him is evident from his
immediate departare for Siam and the Malay Peninsula i order to
trace to their origin Siamese cardamoms, gamboge, and such like use-
ful materials. The Madras Government did at that time make great
efforts to ascertain if the plants yielding these could be grown in the
extrerne south of India. Koenig’s diary of this trip has been translated
and printed by the Straits branch of the Royal Asiatic Society (/.
R. As. Soc. Straits Br. 20, p. 58 and 27, p. 57; 1894). Conditions went
against him; he became 111 and he was dmppomtcd in his quest; but
thc Company must have fclt that thc appomtmcnt was a proper one
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several successors; the holder might be more a zoologist than a botanist,
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but all botanists were expected to understand zoology and inversely
zoologists to understand botany. Those who held the post were: Koenig,
to 1785 ; Patrick Russell to 1789 ; William Roxburgh to 1793 ; Benjarmin
Heyne to 1819 (though unconfirmed until 1799} ; James Shuter to 1¥26;
and after that for two years Robert Wight. Then the post was done
away with. All the holders were surgeons and all except Koenig and
Russell of the regular service, The dates of arrival of these men in
India of course differ from dates of entering into Government Service..
There are two errors to he corrected. Koenig is said to have been in

Pulicat, which is a little to the north of Madras city, in 1786, but in
that year he left Europe for India and the date should be 1789. The
other error is in the date of the arrival of Benjamin Heyne in Tran-
quebar. This date should be 1792. He and the younger Klein joined
the mission together. Koenig’s introduction to the post has been given.
Patrick Russell had retired from a post at Aleppo where he had won
golden opinions, when a younger brother was appointed to the charge
of the District of Vizagapatam, and Patrick resolved to go thither with

bim. It so happened that Koenig's death opened a way tor his appoint-

. . .
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interest in them, he threw himself with real success into a study of
the poisonous snakes of India both terrestrial and marine. Zeal prom-
pted him to ask the Government to circularize their officers with advice
on the useful employment of their leisure, meaning by research. Rox-
burgh, who followed Russell as Botanist, had arrived in Madras in 1776
whence his first printed communication recorded weather observations,
and had shortly been sent to Samalcottah (Samalkot) on the north side
of the delta of the Godavari. There he explored, discovering wild
pepper, was enabled to establish an experimental plantation, studied
the local flora and, employing artists, had the plants figured. The Gov-
erntent watched his work with an approval so real that when he lost
his books in a flood they replaced the loss, Heyne had reached India
as on¢ of the Mission at Tranquebar and like Koenig had passed into
the service of the Company to take over Roxburgh’s work and to travel
considerably. Shuter collected, but, as far as one sees, with little discern-
ment of its purpose, while the absence of localities on his specimens
leaves no room for guessing whither he went. Wight, the last holder of
the post, manifestly accepted it as a means of travelling; he had made
one very extensive collecting trip and had planned a second, even longer,
when the Governor of Madras, apparently locking on collecting trips as
a luxury, did away with the post and sent Wight back to duty as an
army surgeon. Wight secems to have received this kick with rather
unexpected philosophy.

I would have the reader note that the post was a Madras post and
that the earlier holders held it as economic botanists. When they col-
lected, and all of them did, their activities met with no interference
and the disposal of their collections was their own affair, Koenig, we
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know, sent dried plants to at least three correspondents; and he must
have sent plants to Retzius on at least two occasions separated by his
visit to Siam.

It happcncd that Kocnig had cause in 1785 to visit Calcutta; and
when returning sourthwards down the coast, he was taken ill at a nlacc
not remote from Samalcottah whence Roxburgh hurried to his bedside.
Koenig feeling death approaching and not having published anything
regarding his cotlections, then willed them to Banks as the best means
he could devise of preserving them for others to use; and Roxburgh
saw that they reached Banks. Russell divided his collections into two
parts, one he sent to Banks and the other he retained in his own posses-
sion for about 20 years. Wight placed his collections where he thought

---------- 11 e seomd Tarlh st srmaria, e —u—‘cﬂf‘- 'I-\i. nErOAY n’F

LhdL I.JJL}" WOoula OC usca. LACl CNacavourca dULLVLUTLLE LU Jd ¥¥ay AL
thinking to act in regard to them, for, as Grifhith wrote later, the Com-
pany was not interested inr the means but in the results, and dried planis
counted as means.

VIIL. BENEFACTORS

were growing with a wisdom that was
his particular propcrty, Lhe Campany was employing as their H1stor10-
grapher Robert Orme (1728-1801). Orme urged the Company to be-
come a benefactor in regard to manuscripts, by providing a place of
safe keeping for them, and to join with it a library that students could
use. Orme died with his propesal unaccepted, but acceptance so nearly
in sight that he left his own collection of manuscripts to a friend with
a proviso that when the depository had been formed they should be

passed over to it. Soon afterwards Charles Wilkins (later Sir Charles,
1?49#1836:} '] QEPC!{rif El"]’\ﬁ?ﬂf 'Ih‘?"]] J'IF-"'II 'FFI"\?"I"\ Tn{‘lﬂ hﬁﬂﬁ#f{ T :EJ

Aukd Liiijdiy Ly ¥ A lxvrj.nlur

sion to arrange the Company’s manuscripts, the end of which was the
creation of the depository with Wilkins in charge. By a natural de-
velopment this store for manuscripts became also a store for other things.
from India, and was used by collectors of plants for material of no
decided destination and by the Company for whatever 1t received.
Russell, for instance, having kept half of his collections for a time,
decided that the best thing he could do was to sead it to the Company;

and others might send their dried plants to the Company as a matter
nF ]ntm]ru * b‘nr fhP Companv 1114'1 not require .rlﬁﬁ-q plants from those
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who, serving it, collected the same. Broadly it was a mistake to send
bundles of them to the India House for it made sure that no one
would bother with them ; there were betier courses possible, Heyne
when he came on leave with considerable collections was so fortunate
as to find the German botamist Albrecht Wilhelm Roth very anxious
to work on them,
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The story is well-known of Banks entertaining Sir James Edward
Smith (not then knighted, nor indeed with bhis doctorate in medicine}
and handing over to him a letter which offered for sale the herbarium
and library of Linnacus, and of Smith’s purchase of these, Thus he
became a benefactor, the greatest benefactor after Banks at the time
in Britzin and in thar pesition recognized. The times and conditions
gradually brought forward other benefactors whom it is convenient
to kist here as their names will recur : Avlmer Bourke Lambert (1761-
1842) ; Sir William Jackson Hooker (1785-1863) ; John Lindiey (1790-
1865) ; George Bentham (1800-1884) ; and Charles Morgan Lemann
(1806-1852). But making global collections as these did, was a costly
hobby and it grew in time too costly for private benefaction. Every
one of these was a botanist first. Smith having founded the Linnean
Sacicty, by selling the Linnean collcctions to the Socicty, passed the lat-
ter into the band of benefactors ; but after a time the costs omigrew
the Linnean Society’s ahility, and finally became too great for any pri-
vate effort whereon they fell to Governments in general.

IX., ON THE ACTIVITY OF THE MADRAS BOTANISTS VERY PRAISE-WORTHY IN
ITS SIMPLE HONESTY

Ic 15 erroncous, I believe, to state that a Society of Botanists was
formed in Madras under the title of the United Brethren or The Uni-

ted Brothers, This name is a name that the Moravians give to them-

selves, Collectively the Moravian Brothers of Tranquebar contracred
to sell dried plants to Banks and carried out their promise, sending
500 between 1775 and 1778, Out of this transaction arose the idea
of a Learned Society. It seems that there was none, bur there was
good companionship into which others might be admitted. Any one
of the Brothers helped another or any other of similar interssts. Early
in Koenig’s years in India, a surgeon, George Campbell, was his com-
panion in a botanising trip northwards to Pulicat. When Roxburgh
arrived in India Kocnig piloted him through his first lessons in the
flora.

It will help the reader greatly if 1 put before his cyes the names
of the Madras and Tranqucbar botanists of the time, in the order of
their arrival in India, as this shows which was able to help another.
The list runs thus :

1768 Koenig arrived and lived with the Tranquebar missionaries’

Royal Danish Mission, '

1774 Koenig entered service of Nawab of Arcot.

1778 Kocnig was engaged by the Hon. East India Company or
perhaps by the Madras Government {which would need per-
mission) that he might go to Malacca and Siam for econo-
mic plants for introduction,
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1776 Rozburgh arrived in Madras as an Anny surgeon in Bri-
tish Service,

1777 Roxburgh is keeping meteorological records and that shows
him to be in Madras city.

1785 Patrick Russell accompanying a2 brother to Vizagapatam,
One can easily understand his interest in the sea snakes
which he could satisfy in Waltair, He found a wild pep-

i
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1793 Russell left India.

1785 Roxburgh sent to Samalcottah in charge,

1785 Koenig died when travelling towards the end of June to
Calcutta.

1792 Benjamin Heyne arrived at the Danish Settiement of Tran-
quebar, in the company of John Gotffried Klein.

1793 Roxburgh otdered to Calcutta to succeed Kyd. He then
consulted John of the Tranquebar mission who recommend-
¢d Heyne for the post at Samalcottah,

1793 Heyne is accepted though in an irregular way,

1796 Heyne arrived in Samalcottah.

1799 Heyne was on tour to Hyderabad.

1800 Heyne was at Coimbatore ; then in charge of the Bangalore
Garden.

1806 and 1809 Heyne again mentioned as in charge,

1812 Heync returned to Furope with considerable collections.

1814 Hcync asked Icave to return and did so.

1814 Roxburgh left the East

1819 Hevne died at Madras,

Kocnig scems to have been a very lovable man, and his know-
ledge was at every one’s service, An illustration of mutual help can
be drawn from the naming of Dioscorea tomentora. Patrick Russell
had found it when collecting in the Circars and misnamed it Dioscores
riphylla ; soon afterwards Roxburgh found it and brought it into his
garden in Samalcottah, It flowered—a male plant—and Roxburgh
made a descripnon. Then Koenig came and seeing it, agreed that it
was new, suggesting as a namc that which we use, namely Dvoscores
tomentosa  Roxburgh agreed; and as Dioscorea tomentosa it was
drawn in duplicate that one copy might go to the India House along
with a dried specimen. Banks after seeing the drawing, would send
it back, as was the custom, keeping the specimen. In time Hevne
came to Britain with his collections and matching his specimens—~he
Eau Dotn sexes—with the male trom Koxburgh, he wrote 1t up. lhen
thor’s name with it, assumed that Heyne had devised D. romentosa
and atwributed i¢ to him. Thus it came about that Koenig’s name
became aseribed to Heyne,
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A statement about the Tranquebar botanists will be useful. From
before Koenig brought the botany of Linnacus among them, there
was at Tranquebar the elder Klein (Jacob Kiein) and Dr. Christo-
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(Johan Gotfried) had been sent to Germany to study medicine, and
returned to India along with Benjamin Heyne in 1792. When Rox-
burgh arrived at Madras and the missionary Johan Peter Rottler in
Tranquebar (1776) Koenig was in Coromandel, and with some years
of experience would supply names of plants to the newcomers. In
1777.78 Thunberg, returning from Japan, spent six months in Ceylon
apparently without contact with the fellow-botanists in Coromandel.
Slow, indeed, was the gathering of knowiedge ! When Roxburgh
had received his orders to proceed to Caleutta (1793), he asked Dr.
John, who seems to have been a warden for the Mission, if he could
find a successor to take his place at Samalcottah, and he suggested
Heyne as well fitted, and, ont may add, not n¢eded at Tranquebar,
as J. G. Klein was able to look afrer any sick at the Mission,
Johan Peter Rottler (1749-1836) was the last of the Tranquebar
group but not the last of the missionaries who in Madras about this

time found a pleasure in secking plants, Two of the Company’s sur-
geons associated with the missionaries were James Anderson (-
1809) and his nephew Andrew Berry ( -1819). Each of these
laid out a garden and in particular experimentally grew Opuntias for
nourishing cochinelle, Maria Graham (nee Dundas, and by a second

marriage Lady Calleott, 1785-1842) described Anderson’s garden as
she saw it in ruin shordy after Anderson’s death, and commented on
the large sums that had been spent on it (J. of @ Ressdence in India.
p. 125, 1812). Rottler described Berry’s garden which was in the quar-
ter of Madras city called Marmelong.

Rottler had joined the Tranquebar Mission in 1776 while Koenig
was still alive ; he did not, however, owe his inspiration to Koenig,
being already a botanist and was soon sending dried plants to Erlan-
gen in Germany, In 1796 the Government found employment for
him, sending him to Ceylon. He returned to Indiz and remained in
India until his death in 1836, but he had transferred his work to other
fields than those of the Tranquebar Mission, leaving it in 1803. Wal-
lich knew him and stated that he had seen him in 1812 and again in
1813 ; he calls him ‘a devoted missionary and ardent botanist’. The
contact nesulted in Rottler sending dried plants to Wallich. His per-
sonal collection ultimately came to London, where after serving as a
r ] - » -
transferred to Kew. Rottler was botanist enough to be able to find
means of publishing his own results; and moreover there is to his credit
an account of the vegetation between Madras town and Tranquebar.
Heyne records his truse in Rottler’s knowledge for the correct naming
of his plants. Rottler influenced Ainslie, whose book is usually quo-
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ted as Materia Medica ; its more expressive sub-title is Artisans’ and
Agriculturists Nomenclature, Its date was 1813 ; it is a dictionary,
not a Pharmacopoeia.

A missionary of Madras, also 2 botanist, but not of the Tran-
quecbar Mission, was Bernhard Schmid (1787-1857). He had gone to
India in 1817 and laboured in the coastal area of Coromandel col-
lecting material for a tamil-english dictionary which he left unfinish-
ed, untit 1835, when illness drove him w ke leave., On his return
he resided in the Nilgiri Hills ; but as the date shows, his Nilgir:
collecting belongs to my next chapter,

Heyne deserves a further notice, as he, though not a botanist when
he entered India, became onc of the best of the Madras Brethren.
He bhad joined the Tranquebar Mission in 1777 and had passed into
the service of the East India Company in 1793, following Roxburgh
in directing the experimental station for pepper, sappan, tobacco and
cardamoins at Samalcottah and travtlhng considerably. In 1813,
havmg donc nearly 20 ycars uf work in India, hc tmk thﬁ thrcc ycars

rous of addm.q 1o h:s experience he accer}tcd passage on a shm from
Calcutta that did not proceed direct, but was to visit Bencoolen in
Sumatra. He carried with him duplicates of his collected plants and
in London was granted access to Banke’s collections to name them.
The leave drew towards its close and he would have liked to submit
the worked over collection to Willdenow in Berlin, but Willdenow
had died. As an alternative Heyne sought the help of Albrect Wil-
heim Roth (1737-1834) who while earning his living as a physician,
had made a great reputation in Botany. Heyne found him not only
willing but very glad to publish an account of the plants. Roth's
biographer says that Roth was singularly fortunate in obtaining the
gift of the plants; on the other hand Heyne was fortunate in finding
so rcady a help-mate. Roth published in 1821 his Neowae plantaram
species, praesevtim Indige Ovientalis as a digest of Heyne's collection,
together with additions from elsewhere. Conscientiously he gives
all the credit to Heyne thar was Heyne's and on an analysis one finds
that about 200 of the 430 species involved bear names originating with
Heyne. But there is scarcely a single precise record of locality from
back to back of the book. This circumstance reflects the narrowness
of the vision of botanists at the time, for most of them could look
at nothing but nomenclature,

With Roth’s book appeared the first approach to 2 Flora of any
considerable part of India; but, one adds, 430 species amount to ht-
tle more than a sampling.

Robert Wight (1?98—18?2), the last of the Madras botanists, was
the greatest accumulator of material of all; but like Schmid in his
later years, he belongs in a very large part to my Chapter II. Wight
had arrived in India in 1819, after making a few voyages across the
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Atlantic as a ship’s surgeon. The East India Company sent him to
the northern part of the Madras Presidency where almost from his
arrival he began to collect plants vigorously with the aid of native
plant-collectors. After four vears he made up a set of dried specimens
and directed it to the successor to his former teacher, Robert Graham;
but they were lost at sea. The results of the next years he directed
to Sir William Hacker whose rising reputation justified the change
in destination. The .following remark may be intercalated here :
in that very year Francis Hamilton (formerly Buchanan) had written
in a letter ‘Dr. Hooker of Glasgow I see frequently,....he is maore
active than Graham'. Wight's collecting areas had been from Madras
city back to Vellore, which is 87 miles inland, and about Samalcottah
and Rajarmundry, ie. where all the Madras botanists from Roxburgh
forward had waorked.

When Wight succeeded to the post of Botanist he immediately
made the long collecting trip which is traced in the map at the end
of Wallich’s Plantac Astaticac Rariores. Thercafter the post was ter-
minated and Wight, stationed on military duty with a regiment at
Negapatam, explored the flora of the Tanjore district. Illness en-

forced leave, and he proceeded homewards raking rwo tons of pack-
ages of dried plants. Arriving in London with these he endeavoured
to make them useful o Wallich who was also on leave. But Wal-
lich was scarcely in a position to use them ; and Wight betook him-
self to Edinburgh with his material ; then joining himsclf to George
Arnott Walker Arnott, a former schoolfellow and later professor at
Glasgow, the two together wrote their most excellent Prodromus Florae

Peninsulae Indiae Orientalis (1834). Unfortunately Wight's leave ran
out and the work was arrested at the family Valerianaceae in De Can-
dolle’s sequence of families, though there was collaboration beyond
this and a couple of joint papers. Wight had lefr his artists and col-
lectors at work, and resumed the direction of their services. The Com-
pany put a regiment stationed at Bellary into his medical charge, then
ordered the regiment to march from Bellary to the very south of
India. 'What Wight records of this march is ifiteresting ; six bullock

» - »* - » L
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specimens that he had collected and his library. He indicates that
be would have been happy without the necessity of moving these
and hoped to be without the collection before required to move again,

X. CONTEMPORARIES IN PONDICHERRY AND IN CEYLON

It is rime to mention various collectors of the southern flora who
were not of the Madras ‘group. One of the earliest of them wag Carl
3—1 B.S 1. Cal./64
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Pehr Thunberg (1743-1828), Linnaeus’s most famous pupil and his
successor in the Uppsala professorship ; he spent the months from
July 1777 to Feébruary 1778 in Ceylon when returning from Japan.
From Colombo he joumeyed down the coast to Galle and north-
wards the short distance to Negombo., What he collected can be ga-
thered from Juel's Plantae Thunbergianae (15918).

French collectors went to Pondicherry and enriched the National

Muscum in Paris, The first of them was Pierre Sonnerar (c. 1745-
1?.14\ bur he was ar-hm”v a zoologist @ he was at Mﬂ.'ns pnnﬂ!rhprnr

1814) ; but he wae actually a zoologist ; Mahe, Pond
Surat and in Ceylon at various dates after 1781. Next came Louis
Theodore ILeschenault de la Tour {1773-1826) who reached Pondi-
cherry in 1816 as 2 Research Officer in Natural Objects. He travelled
widely and did excellent work. The third was Francois Louis Bus-
seuil who as a surgeon on the ship ‘La Thetis' reached Pondicherry
in 1824. Like Sonnerat he was at heart a zoologist. The fourth was
Charles Belanger who arrived in India at the end of 1825 where he
collected at Mahe for a few months and whence he crossed leisurely
to Pondicherry. After that he went to Chandernagore, then to Pegu
and forward to Malaysia in the ship ‘La Chevrette’ which about this
time was a coasting vessel in the Bay of Bengal and was based on Pon-
dicherry. In 1829, he returned to Paris with most extensive collec-
tions and published his ‘Voyege aux Indes Onentales’ (1834). The
ffth was A, A. M. Reynaud, surgeon on ‘La Chevrette’ at the time
when Belanger voyaged about the Bay and he obtained plants at simi-
lar places. The sixth was Georges Samuel Perrotter (1793-1870). His
occupation was acclimatization ; and collecting was secondary ; but
over his extended time in India he made large gollections, In
1834 Alphonse Delessert, having traveiled with Perrottet, went to
Malaysia, to Calcutta and to Serampore, etc. but was mainly occupied
in collecting animals. However he collected plants in Pondicherry,
Gingee and the Nilgiri Hills.

Leschenault wrote a couple of very interesting papers on the
Madras flora and Perrottet various valuable economic papers, Both
had worked back from the coast to the Nilgiri Hills ; and Perrottet's
collections are said to have reached 1500 species. Alphonse de Can-
dolle profited greatly by French collections which, it may be said,
covered rather effectively a longitudinal slice of India from Mahe on
the onc side to Pondicherry on the other. If the reader will look at
a map of India he will observe that the Nilgiri Hills fall within this
tlice.

In 1812 William Kerr ( -1814), a Kew Gardener, was sclccr-
ed by Banks for the charge of the Government Garden in Ceylon
and proceeded thither ; but his life in Ceylon was very brief,
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K, CALCUTTA TO THE FRONT

The reader may remember that there was a time when Madras
tock place over Calcutta and sent to Calcutta its orders ; then, in the
18th century, the Company decided to promote Calcutta and moving
in that direction made it the place of residence of a Governor-Gene-
ral supported by four Councillors, a Crown Court, a2 Chief Justice and
three Puisne Judges, all selected in London. When a little later the
ecclesiastical dispositions were organised, Calcutta received a Bishop,
Madras and Bombay Archdeacons. One may express this in the equa-
tion :

Bishop : Archdeacon : Calcutta : Madras (or Bombay) for it illus-
trates the new relatve importance of the three Presidency cities. By
reason of the appointments being made in London a new leaven was
brought into Calcutta, and paths of intellect were created in its com-
munity where the saying had been common that no one had leisure

benefits. Trade was booming in Calcutta ar the time ; the demand
for shipping exceeded the bottoms available, and vessels of many na-
tions found profit in being chartered to take goods in and out of the
Hoogli. The building of new ships was carried on with Malabar
teak which was used in Bombay to build a man-of-war of 74 guns;
while it was Burma teak that was used in Calcutta to build a freight
vessel of 1400 tons, In ship-building Calcutta was at a disadvantage
by having to seek its teak at a distance across the Bay of Bengal. At
the¢ same time the East India Company was growing increasingly
apprehensive regarding supplies of oak timber for their dockyard at
Deptfard on thy Thames, With ships’ timber in this state Robert
Kyd (1746-1793, about to be gazetted Licutenant-Colonel), Sccretary
in Calcutta to the Military Department of Inspection, suggested
(June 1st, 1786) that #t would be well to ascertain if the teak-tree
would grow in the vicinity of Calcutta, and he added, being an ardent
gardener, that this might be done in a2 new Botanic Garden, Then
as Calcutta was metropolitan, the garden should be commensurate
with the city’s dignity ; and he pointed to an area of some 350 acres
on the side of the river below Caleutta, separated from his own gar-
den by no more than a ditch, which he recommended as suitable for
it. His suggestion found such support that the garden was impa-
tiently founded without waiting for sanction from Londen, and put
under Kyd's charge as an addition to his duties, His administration
must have been vigorous ; drainage work was done ; planting was com-
menced and the area chosen for a trial of teak was the 40 acres near-
est to Kyd's praperty. It is possible to pick out by the use of his suce
cessor's Hortus Bengalensis the names of some 300 species of plants
that Kyd introduced. Kyd died in 1793 and William Roxburgh was
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surnmoned from Samalcottah to succeed him. In passing it is of in-
terest to recall that two of Kyd's sons went into ship-building in Cal-
cutta, {See PL I).

For a moment onc may trace in Roxburgh's achievments the cau-
ses of his promotion ; (i) after a few voyages as a ship’s surgeon ;
(i1) he entered the service of the East India Company and arrived
in Madras, where, (iti) he found Koenig and studied the flora with
him; then (iv) he was sent to Samalcottah on regimental duty and
{v) explored, finding wild pepper and cstablishing an experimental
plantation where a trial was made of pepper and cardamoms, sappan
wood, indigo and other possible crops; at the same time (vi} he
studied the wild plants and accumulated a large collection of draw-
ings of them. The Company appreciated that part of his activity
which had a technological bearing and on it chose him for Calcutta.
When they did this, Banks called the Company’s attention to the
drawings and at his suggestion it was agreed that he should select
300 to be engraved and published, coloured, with appropriate letter-
press. ‘This was Roxburgh’s Plamts of the Coast of Coromandel in
three volumes which were published in these years—1795, 1798
and 1818, The delay in printing the last left it unpublished at Rox-
burgh’s death. Roxburgh’s collecting extended from the coast back to
the hills, and up them to about 2,000 ft. ; but like others of his time he
troubled little abour localities.

Roxburgh brought his way of working to Calcutta; he saw to
the cultivation ; he continued the study of the wild plants and ex-
tended his collections of drawings. He dried plants, but scems to
have given them away with grear freedom as soon as they had ser-
ved his immediate purposc. The Company acgepted this procedure ;
and his influence was high in administrative quarters. He kept touch
with the Madras botanists ; and the garden reccived plants from Ja-
mes Anderson.  But there is little to suggest that he was able to get
plants from Ceylon and Bombay, though he had one correspondant
as far away in the direction of Bombay as Ujjain. But plant exchanges
on the eastern side of India appear to have been abundant and
Christopher Smith engaged in obtaining useful plants from Malaysia
used Calcutta at various dates ; also we find a gardener, Peter Good,
at Calcutta in 1796 for the purpose of conveying living plants to Bri-
tainn. We find another, John Potts, at Calcutta for the same purposc
in 1822, but that was after Roxburgh's departure. Cultivation of
beautiful woody plants, including palms, seems to have been an early
feature ; and there were wide borders for smaller plants and an effort
was made to make these borders attractive, Roxburgh's successor had
to complain of visitors from the city interfering with the showy plants
in them. Nurseries must have played a large part in the original
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Roxburgh's position was decidedly favourable, Ten years before
his transfer an outlet for publication had been producedl in the found-
ing of the Asiatic Society. This issued out of the establishment of
the Judiciary sent from England, for as the minutes of the meeting
which founded the Society show, the strongest support for it came
from the learned Judges with Sir William Jones, one of the Puisne
judges leading. It was he who called the meeting for January 15,
1784, whereat he proposed the formation of “The Asiatic Society’ (the.
words ‘of Bengal' were added much later) ; and by the time of Rox-
burgh’s transfer it was well established. It had then printed three
volumes of its journal, Asiatic Researches, the text being of a high
quality, Roxburgh was able to publish his work through the Socicty
and moreover membership brougit ham very desirable contacts. Con-
temporaneous enterprise by missionarics of the Serampore Mission in
the field of printing greatly forwarded publication, In 1799 these
missionaries had been joined by William Carey (1761-1834), whose
botanical interest closely iattached him o Roxburgh.- Carey’s bio-
graphy is fully given in Marshman’s Life and Times of Carey, Mar-
shman and Ward (1850).

The Goverament built for Roxburgh in 1795 a house on the bank
of the river— an airy house such as he had asked for with three storeys
that he might live much in the uppermost storey. Methodical Rox-
burgh, settled in, kept a Plants-inwards record. In %814 when 11%1-
health draw leave Tndia this record was easily transforme
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into- his Hortus Bengalensis which was issued from the Serampore

press under Carey’s care. . As a garden catalogue it presents to us
the names of about 60 donors of friends of the Garden who sent
plants or their seeds to Roxburgh either because their showiness or
usefulness made them desirable or as something unfamiliar which
might be studied. We have a pleasant picture of Roxburgh at
work :— enter a messenger with the information that the shrub from
sc-and-so had come into flower ; Roxburgh puts his work aside and
is taken to see the plant, by palanquin-if at the further end of the
garden ; and he returns with whdt material he desires for dissection,
determination, description if necessary and fguring, The descrip-
tions accumulated in his working rooms on one pile called Flora
Indicea and drawings on ancther, but the drawings were duplicated
and one copy went to the Court of Directors.in London. Roxburg's
friends could have copies of the Flora Indica on paying the cost of
flﬂrical labour ; Buchanan, for instance, obtained a copy (see¢ Prain
in Ann. R. Bot. Gdn. Calcuita, Appendix to 10, p, xi; 1905). Rox-
burgh had two copies made when about to depart from Indja ; one
ECI put 1§1t0ﬁCe:rey’s hands and the other he took with him. When
geiayed in Ceylon he found material to add and sent the manuscript
to Carey for insertion. He would have added more had he lived to
do so, for after reaching Edinburgh he requested that some matcrial
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from Ceylon seem to have been the last that he made so that the
Flora Indica lying with Carey, can be defined as descriptions of plants
secn by Roxburgh in his days at Samalcottah and his days ar the
Calcutta garden. The illustrations had grown to 2583 in number,
presumed to represent the same number of species, the artists having
orders, as they told Hare, not to draw a plant a second time. James

. . . ..
”ﬁl‘fl e O CUTTSOm ﬂF 1‘1‘\# { 'AamranyT in A fﬁll‘hfllrﬁ“n‘ "\1 ah naciting Al
ol ol el T TY Wil WA u“ha"-’vli o L T A e “.-l: ALE % A WEWRLLT HJ.J' I.I.EGJ.J. f\.’ﬂ‘.klull (=¥ 3 L%

later, as will be scen, had charge of the Garden for a short time.

Roxburgh’s immediate successor was the very distinguished
scholar Thomas Henry Colebrooke (1765-1837) who, after a consider-
able period of service in the Gangetic plain eastward of the river Kosi,
had been called to Caleutta to preside over the Sudder Courts. By
this he became Roxburgh's neighbour ; and in freindship he offered
to add to the Flora Indica the vernacular names of the plants descri-
bed. The agréement that he should do so was made before 1803, for
on the 5th of October of that year Colebrooke wrote to his father
that he was supplying the names but unable at the moment to work
at them from a pressure of other affairs; but, he added, Roxburgh's
work ‘is in great forwardness’ (Life of T H. Colebrooke by his som,
1, p. 213; 1873). Colebrooke and Roxburgh were also joint authors
of a paper on Melalenca tardily published by the Medical and Physi-
cal Society of Calcurta in 1828,

Roxburgh did not travel from Calcutta ; but he had on his s
those whom he could send exploring, two of them being his ow
sons, William and John. The initials W. R. and J. R. in the Horrgs
Bengalensis are theirs. John is recorded o have sent dried plants
ta. Lambert and he remained in the Garden’s service for some years
after his father’s departure from India.

A very good friend of Roxburgh was the surgeon John Fleming,
He had charge of the Garden during one of the periods of leave of
Roxburgh ; and we read that he took Maria Graham to breakfast
with Roxburgh on November 30th, 1810, that she might see the Gar-
den. She recorded her delight with the order and necatness of every
part and was impressed by the size of the collection of living plants
{J. of a Residence in India, p. 145 ; 1812).

Immediately after Roxburgh's appointment to Calcutta Francis
Buchanan (1762-1829) arrived in Indita and was sent to Burma with
Captain Symes’s mission to the Coust of Ava. Like Roxburgh he
had been a pupil of john Hope who held the professorship in Edin-

burgh fr
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excellent teacher, united rejoicing in dedicating the genus Hopea to
him. Buchznan had been a collector of plants from boyhood ; and
the navelty of the flora that met his cyes in Burma stimulated him.
He dried plants, secured drawings and gathered seeds, « The secds
he sent o Roxburgh, 1o opening a correspondence with him, asking
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in sending them that what was not wanted might be redirected to
Sir James Edward Smith who had been 2 fellow student in -Edin-
burgh. Doubtless Smith would have distributed the seeds to such
as had means of growing them ; but the result of the request seems
unrecorded. At the end of the Burma mission part of Buchanans
work on the flora went towards Symes’s report, his dried plants went
to Banks (scc Prain, op. cit, p. xxxv) and he himsclf was stationed
at Noakhali in south-eastern Bengal ; and there during the following
year he worked up his Burmese collections and notes. In 1797 he
was sent to Chittagong to report on its vegetable products, Drjed
plants thence also sent to Banks. In 1800 he was moved ro Baruipur
16 miles south of Calcutta and so within a day’s journcy of the Cal-
cutta Botanic Garden and Roxburgh with whom a great friendship

had arisen, Next he received orders to join a mission going to the
N‘“‘p“l‘“%“‘ court at Khatmandu ¢« and he had proceeded as far as the
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border when recalled to make an economic survey of the districts of
southern India taken over from the Sultan Tippoo—to report on the
agr:culrurc, vege:tablc and caule fa:rms, r_hc narural resources such as

nerals ; ; manufacrurcs cllmate seasons and forcsts thc cundmon and
charactcr of the people The cataloguc is comprchcnswc enough ; it
is a guide to what henceforward became the work to which the Gov-
ernmient dedicated him. He was instructed to send seeds and living
plants to the Calcutta Garden, and the Madras Botanist, Benjamin

Hcgnf:, was partly 2 coilf:aguc but spcc:ally mstructed to see if he

ing c.-f economic pIants. Unfortunately Buchana.n was sent on h:s
mission in the height of the dry season of an unusually dry year. ‘I
have got absolutely nothing’ he wrote to Roxburgh ; ‘Almost every
plant that I have got has been already described by you ; and of the
few that appear to be new I have not been able to get the seeds’

However Buchanan reached the evergreen western coast and a short

experience there gave him 2 lasting interest in Rheede’s Hortus Ma-
labaricus, Rmbnrrrh had been s!_‘_ndlm:r to him extracts from that
work such as he desired.

When the Mysore survey was over, the visit to Nepal which had
been called off, came up again and he resided close to Khatmandu
from March 1802 to March 1803. He had, it seems, heavy profes-
sional duties, and restrictions on his movements imposed by the Ne-
palcsc were irksome to him, so that he was very glad whcn thc Mis-
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sion was recalled, Next he had leave 3 Al with the untﬂ piants,

which he had collected, and with the drawings, which he had had
made, he came to London, He made up a complete set of his dried
plants for Sir James Smith and a second set for Aylmer Bourke Lam-
bert. When leave was over and he had returned to India he was de-
tailed to make his great economic survey of northern and western
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Bengal ‘which occupied him from 1807 to 1814. A short period of
control of the Ca]cutta Garden followed and then retircment. Dur—
Ii'ig" te survey his work took him dli‘)ﬁg the H(:pc'ucsc border and
from Nathpur in the District of Purneah he was able to detach somie
trusted members of his staff to seek cconomic plants in the Nepalese

ants, e time was before Hower-
ing and Buchanan’s efforts to bring them into flower in the plains
were froitless. Thus while Buchanan procured material of the ex-
ceedingly poisonous aconite, the tubers of which are an export from
the mountains, he was defeated in his attempt to complete an identi-
fication. Uldimately in retirement with what he had learned when
on duty near Khatmandu and what he had learned when at
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Territories annexed to this Kingdom by the House of Gurkha
(1819).

L 1-\ :H T o~ a~ 1 i

J..I.l\.. LAl Wﬂ’ 1kl ¥rdrlLil 1 L4dll L-l-fl.l.\"u-.f Lur

vey of Bengal proceeded is to list in consecutive order the stations at

which Buchanan spent the rainy SEA501L. The time in between each
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these stattons: 1808 in Gauhati; 1809 in Rungpur; 1810 in Nath-
pur ; 1811 in Monghyr ; 1812 in Patna ; 1813 in :Lscending the Jumna

T4 a ¢ Gogra o Gorakhpur; . back to Calcutta, He
had with bim artists ; and they made for him a considerable col-
lection of drawings, When stationed carlier among the big rivers
of the Gangetic delta he had occupied himself considerably in a study
of the fish ; and we may be sure that the trip up the Jumna and Go-
‘gra was taken as an opportunity of extending the study.

Roxburgh had left Caleutta in the hot weather of 1813 and Cole-
brooke had taken over charge of the Garden ; then Colebrooke asked
feave to retire and Buchanan just down from Shahabad was told to
take over. But Buchanan was ill and indeed he remianed ill for a
year or so after reaching Britain ; and Buchanan begged leave to re-
tire. A bit of trouble followed. Buchanan asked leave to take with
him his drawings that he might continue his work on the fishes, and
the permission was given but then withdrawn. The withdrawal an-
gered and alienated Buchanan because it stopped work on which he
had set his heart ; and for the time being he cast aside his immediate

interest and allowed all the collected plants that were in his posses-
sion to go into the India House. His ecarlier collections, as will be
recollected, had been given in the main to Sir James Edward Smith
with a second set to Lamberr. The set given to Smith was said to
hold 1500 specimens and it has been estimated that there were with
them 400 drawings. The set given to Lambert must have been very
much smaller.

Smith expressed the greatest gratitude to Buchanan for the gift
and made scant use of it. He gave places to 13 plants in his Evotsic
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Botany and buried the rest in his cabinets, Buchanan in 1821 refer-
red to those collections as ‘in a sort lost. He was writing to Wallich
who had suggested te Buchanan a joint study of the Nepalese flora,
and declining te return to his work on Nepalese plants. In the next

year David Don, as Lambert’s curator, commenced work on speci-

mene nf the ceennd et and in 1875 wwiblichad hic Peadramuc Flosas
AbRbW i la LFL Lilry O iivi L aLlan g 441 [ LS LALALI 1080 11 L F LAkl LA X0F FFS L

Nepalensis, Wallich had been giving Nepalese plants to Lambert,
and Don had these also for his work.

For a moment we may ask ourselves how far from udlizing ail
the available materials was Don’s Prodromus. Don’s descriptions
amount to almost 700, but 50 of them are not of Nepalese plants,
The sum of 650 is only 1/5 of the number of species credited to Ne-
pal in Wallich's lithographed catalogue; and Don's title rightly
holds the word Prodromus.

Diversity stimulates a collector : jt required more of a botanist’s
zeal to lead to collecting in the uniform Gangetic plains than in the
diversified mountains ; and therefore the more praise to the two
soldiers who collected about Lucknow and Kanpur in early days.

ey were Claude Martin - and Thomas Hardwicke -
1835). The first was the gencrous philanthropist who founded the
two Martiniére schools, the one in Lucknow, the other in Calcutta,
The second was a zaologist chiefly but an active botanist also ; he was
the first European to collect in the north-western Himalaya., This
he did on a political mission to the ruler of Garhwal at Srinagar in
the Alakananda Valley—a journey which he described in the Asatic
Researches (6, p. 309 ; 1799).

Martin and Hardwicke are the first soldiers that I have had cause
to mention, A soldier’s schooling does not conrain, as a surgeon’s
does, an introduction to a knowledge of plants; and when a soldier
becomes a botanist the inner urge is probably more considerable, I
have assembled the names of the men who studied the vegetation
of India in India up to the year 1840 and [ find among them 23
surgeons, 7 army officers, 4 missionaries (not being surgeons at the
same fime) and 3 administrators of high position. The Edinburgh
medical school was the chief recruiting ground for the Company’s
medical service and obviously the efficiency of the professor of Botany
determined the zeal of the botanist that he produced and their way of
expressing it. Roxburgh and Buchanan were pupils under John Hope;
and Hope offered yearly a gold medal to the student who showed up
the best collections of dried plants, Thus did ke prepare for collec-
tion those who might go out to India. Hope's successor was ineffec-
tive, but the next in the professorship, Robert Graham, poor in the
lecture room, was an enthusiast in the feld who organized plant hunt.
ing for students on an extensive scale, We may call Robert Graham
a trainer of collectors. He trained several of the surgeons who have
heen pamed.
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Buchagan's restless life was in great contrast to Roxburgh’s quiet
life in the Calcutta garden. Roxburgh would not have achieved so
much had he been required to travel at the same time ; but remaining
at his Garden limited his ability to make his Flore Indica represen-
tative of more than a tittle of India excluding the Himalaya which no
one knew in his time; and as Carey pointed out, no little good-will
was demanded of Roxburgh’s up-country helpers, for the cost of send-
ing things to him was high. Seme of those helpers, such as M. K.
Cmith of Svlhet. obviously spent fr :
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to Calcutta. Buchanan called him a faithful friend, Holding a ma-
gisterial post under the Khasia Hills he maintained for 50 years a
gardens and sent vat collectors to bring plants into ic; and of these
he would give to the Calcutta Garden. He died in 1819. A few years
carlicr he had been sending plants at the rate of about 50 species a
year, The misstonary Kleln, who was one of the Madras botanists,
likewise seems to have been generous. Buchanan was a constant donor
of plants. William Carey made a garden in Serampore of 5 acres so

intensely gardened that Jacquemont, who visited it, said that it needed
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When Buchanan left India the Government was in perplexity how
to replace him, for he had been destined to be Roxburgh’s sticcessor.
The way out was by the sclection of Wallich. In 1807 WNathaniel
Wallich (1786-1854) a young Danish surgeon, a pupil of Martin Vahl,
professor at Copenhagen, had gone to Serampore, fourteen miles up-
river from Calcutta, as a surgeon in that Danish settlement. In that
year the new Governor-General arrived in India bringing news that
war had broken out between Britain and Denmark ; it was there-
fore his duty to take over Serampore which was done without any
disturbance. Wallich, for a short time a prisoner of war, was almost
immediately released and taken into Roxburgh’s house where he lived
for a while, his fricnds hoping that an appointment as assistant to
Roxburgh might be obtained for him, But that did not comne about ;
and Wallich returned to Serampore as a medical practitioner. Then
he was taken ill and made a voyage to Mauritius for the sake of his
health. On his return he entered into practice in Calcutta and at this
time made a suggestion to the Asiatic Society that the Society should
form a musewmn, offering materials and saying he would curate it,
The proposal was accepted but affairs fell contrary, yet beneficial to
Wallich, for while the Council of the Society was deliberating, Wal-
lich’s friends had induced the Government, unknown to Wallich, to
accept him for their medical service, and on appointment Wallich had
to tell the Socicty that he was in difficulties regarding taking charge
of the Museum, However, in the end he was able to do so for some
years. The Council had decided that Botany should not be accom-
modated in their Museum as it was provided for at the Garden.
Wallich, recommending that it should, had presented some volumes
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on plants to the Society and these they sent to the Garden. Six
months later Wallich got the use of these books for he was appointed
Superintendent.  Next the Government, vacillating, replaced Wal-
lich by James Hare, who at the time was a junior member of the

Calcutta Medical Board; and then again Hare by another surgeon,
Thomas Casey ; dispasitions which the court of Directors in London
overruled, so that Wallich returned to the Garden. He had been
ordered to proceed to the Nepalese frontier in the meanwhile, but did
not- go. There was one botanist who went with the column advancing
on Khatmandu ; that was William Jack (1773-1822) who made some
observations in the terai and then by going to Sumatra with Sir Stan-
ford Raffles when the Nepalese War was over, passes out of this his-
tory.

YIE the Asiatic Society had decided that Botany sheuld have a place
in its Museum, would a Herbarium have been started? It looks pro-
bable (see Centemary Review, Asiatic Sociery, 1, p. 34; 1885).

There was no provision made in the Garden's Service against
leave. During Roxburgh’s service the surgeon James Fleming on one
occasion held charge. When doubting whom to put in_after Bucha-
nan’s departure, the surgeon James Hare was put in. Both of these
had the medical student’s knowledge of plants but this was doubtfully
a qualification for the Superintendent’s botanical work.

On leaving India ffor Penang in 1822 Wallich suggested that the
Judge William Leycester should act for him; on going on leave in
1828, the administrator Sir Charles Metcalfe took charge. These chan-
ges suggest that Wallich was obliged to let botanical work cease en-
tirely during his absences. We know that certain aspects of it did
cease,

XII. THE UNSATISFIED ALLURE OF THE HIMALAYA

No active man likes to be debarred from knowledge; and the fact
that the Himalayas were closed to visitors from Europe had only
intensified the desire to explore them. A few intrepid priests had
y\.u\,udlcd or collected u1fu1umuuu n‘:gardms 1h\.1u, the Wway L‘iuuuig
again. Towards the end of the 18th century the barriers seemed to be
giving way a little and Thomas Bogle was able to travel in 1774 through:

Bhutan to Lhasa ; William Kirkpatrick in 1793 was received at Naya-
kﬂf in NPMT ::lnrl Thﬂmﬂu ”ﬂrﬂmwbp went in 1706 on a2 mmﬂnn o
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the ruler of Garhwal at Srinagar in the Alakananda Valley. These
occurrences were far apart in place and time ; and they did not make
it clear which barrier was weakest ; but the plains depended so enor-
mously on rivers from the hills for irrigating crops that there was 2

demand for exploring in particular to the sources of the Ganges and
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Jumna, War ultimately opened some of the barriers, and opportunity
determined which part of the Himalayas should be botanized.

Khatmandu in 1802 which was withdrawn in 1803, Next under the
pressing need of knowing whence the Ganges and Jumna came, ar-
rangements were made to send surveyors into the mountains of Garh-
wal and a permit obtained from the Nepalese who had overrun that
part of the Himalayas. The expedition fell to William Spencer Webb,
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companions, Hyder Jung Hearsay and Felix Vincent Raper, succeed-
ed in reaching Jumnotri where the sources of the Jumna spring and
tn fixing the position of Gangotri where the sources of the Ganges
are, but they were hurried out of the mountains by the Nepalese. The
expedition scarcely had direct botanical results ; but it showed Wil-
liam Moorcroft (c. 1765-1823), the Bengal Government’s Veterinary
Officer, what might be done. Without permission, with Hearsay as
a companiofni, he passed beyond the sources of the Ganges, over the

iti Pass and right to the sources of the Sutlej i saravar
Lakes, and endeavoured to bring back with him a flock of the best
shawl-wool goats. Beyond that he brought back a bundle of dried
plants which was sent to Robert Brown in London, the first plants
obtained from far back in the mountains. War followed, and when
peace came again (I816), the Nepalese had withdrawn any claim to
the mountains west of the Kali and had consented that a Residene
should live at the Court in Khatmandu, and these were immediate
preludes to plantcollecting.

As sooft as peace was declared, Webb proceeded with his survey
of the mountains west of the Kali, and Wallich from Calcuita begged
him to receive and take care of his collector Kamrup with a collecting
party ; we discover that from this party Wallich had dried specimens
to send to Sir James Edward Smith as early as 24th May, 1819,

The Government placed a Resident at Khatmandu ; and Wallich
sent two collectors to work under him ; one was named Bharat Singh ;
the name of the other is not recorded. They seem to have been those
who obtained the first seed of Rhododendron arboreum sent to Bri-
tain (1818). The Residents also employed collectors ; three Residents
are named as sending plants to Calcutta, Robert Stuart, Sir Robert
Colquhoun and Colonel Edward Gardner, They must have followed
cach other closely, for it was the last of the three who arranged for
Wallich to spend the year 1821 in the Nepal valley. Edward Gard-
ner had won laurels along with a cousin of the same surname in the
fighting to the west of the Nepal Kingdom, Wallich sent to Khat-
n}andu also his collector, Robert Blinkworth, but seems to have moved
him very soon to the north-western Himalaya where he apparently
:ﬁg most of his life, Moorcroft visited Nepal when Wallich was

» but not bowanizing, Wallich suffered as Buchanan had done
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from severe restrictions on his movements, but was able to send na-
tive collectors deep into the mountains on the pilgrim route to Gos-
sain Than,

Residents were placed where trad
western Himalaya, one at Dehra Dun, another at Nahan and a thir
at Sabathu. The stathon of Dehra Dun gave birth to the more eleva-
ted station of Mussoorie and the station of Sabathu to the station of
Simla, just a little higher. In 1827 the Governor-General, Lord
Amherst, sct his approval on the last named by deciding to spend
the hot weather there—an act which marked it as delectable heyond
any other, In 1820 Lord Hastings had wvisited Saharanpur. There
he had been shown a garden of native foundation but decayed. It
had been founded by the capable son, Zabita Khan, of an eminent
administrator, Najib-ud-Doula, with the revenue of seven villages for
its maintenance. This revenue had been cut by 3/5ths by the Mara-
thas when they established a footing in notrth-western India, ‘The
function of the garden was manifestly encouragement of economic
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this Garc:n d the attracti;:m of the ill stations workled together t{;
promote the knowledge of the flora of the hills.

XIII. THE SURVEYORS

Few-know anything of the forests of the Himalayas without know-
ing the coniferous trees— Abies webbiana and Pinus gerardiana. ‘The
first commemorates William Spencer Webb (1784-1865) who has been
named ; the second commemorates the three brothers (i) Alexander
Gerard (1792-1839) who did much arduous travelling in remote places,
particularly about the watershed of the Sutlej but collected plants
from the front range of the mountain in 1819, (ii) Patrick Gerard
(1795—1'835) who like Alexander was an Army Officer ; and (iii) Ja-
mes Gilbert Gerard (1794-1828) who was a surgeon serving with troops
in the Sutlej Valley, Later came the two Stracheys—Henry Strachey
who surveyed the upper Indus valley and Richard Strachey (after-
wards Sir Richard) (1817-1908), a great collector who carried the ac-
curacy of his topographical work into his plant labels. An outline of
the Survey may be read in Sir Clements R. Markham’s Memoir on
Indian Surveys (ed. 2, 1878} and a much more detailed account is now
in preparation. The survey began ar Saharanpur, that little station
which Jacquemont, writing in 1830, called ‘truly a pleasant place . ...
one of the pleasantest English stations in India’; there the baseline
was measured. Saharanpur gradually became the depository of many
of the collections of plants that came out of the hills from those who
had business in them.
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XIV. WALLICH AND ROYLE FROM 821 To 1828

It has been recorded that Roxburgh, when leaving India for the
last time, put into Carey's hands a complete copy of his manuscript

his health 5 if it did not, which happened, he was to tey St. Helena ;
and failing that to proceed to Britain. There he died in 1815. Carey
waiied for more than a year and then consulted Wallich in regard
to publication. Publish’, said Wallich, ‘and I will edit it and bring

it up to date’. So printing was commenced, Wallich little knew
then that he could not be Roxburgh and Buchanan in one—the office

man ﬂnrl t]‘m ﬁc!d_ man, Wa”lrh was a3 comnetent mndeed PYrP"Pn?

Aiidwid (=1 \.r\.n-na.a.r lieEing  ELLriahehend iaCw ek kwidly

taxonomist of the Linnean school., Here is a way of showing this.
Take the Florg of British India of Sir Joseph Hooker and count how
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many genera created by different workers passed the test of effective-
ness that they got in that work ; there are 61 to Wallich's credit, 38
to Wight's or Wight's and Arnott’s together ; 31 to Roxburgh's ; 20
to Griffith’s ; 14 to David Don’s and 12 to Buchanan’s, Wallich was
fully competent, but not master of his time. In 1821 came the Jure
the printing was stopped. Wallich came down from Nepal in Novem-
ber—an unhealthy month, and scems to have picked up a serious in-
fection on the way. At any rate he attributed a long illness which
followed to an infection got in the terai. His illness caused him to
seck permission for a sea vovage and he decided to go to Penang and
Singapore, He had two works on his hands now, the editing and
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of his Nepalese collections ; and morcover he was ill. He gathered
his most attractive Nepalese material together and handed it to the
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to describe were beginning to choke the work of bringing Roxburgh’s
Flora up—to-date. He reached Penang in August 1822 and Gf:orgc
Porter k -1334} head overseer of the Calcutta Garden who had
accompanied him, clected to remain in Penang. At Singapore Wal-
iich procured the use of a house which he called Botany Hall on a
illock near harbour (the hillock has beenr remov
enjoyed collecting the altogether unfamiliar flora with the obvious
result that he had still more novelties for the Flora Indica. The
printing of the Flora had a second interruption and then it was
stopped.

Ulrimately at the instance of Roxburgh’s sons, James and Bruce,
the original Flora Indica was printed under Carey’s editing in three
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that Roxburgh had included, Griffith later caused the Ferns to be
printed.
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The Government put the new Botanic Garden at Saharanpur un-
der their surgeon at the station, George Govan { -1833). It was
customary to provide a superintending officer in this way, It is said
that Govan greatly improved the Garden, which would be easy as
it was, so to speak, run down. He collected plants, but his leanings
were geological and his only publication is a gcncral one cntitled
“The Natural History of the Himalayan Mountains’ (Edinb. [. S,
3, p. 17 ; 1824). 'The Garden hal about 40 acres. Mcanwhile chancc
brought to the Upper Gangetic Plains Govan’s successor. This was
John Forbes Royle (1795-1858). He had been destived for the Army
in India and was already at the training college of Addiscombe
when contact with Antﬂny Todd Thomqon, the pharmacologist (1778~
1849), gave him so intense an interest in medicinal plants as to make
him resolve on a medical carcer. Therefore he qualified in medicine
and went out to Ind;a where he was sent to Meerut. When Govan
retired, Royle was given Govan’s place. Over his first few years he
found the station Wcrrk 500 heavy that he could not travei at all.

mumcated to thf: Asmnc Socwty of Bcngal (]aumal I, p. 41 1832)
Govan and Royle had cleared away most of the }unglr: growth had
levelled, drained and put down to grass a large part with roads through
it and borders along the roads, had brought water in, planted trees
and provided nurseries, in fact had made that half-way plaisance
which is partly park and pardy garden, the ‘jardin anglais’ of the
French, Royle trained collectors and sent them into the hills for
seeds and plants and he created special positions for the raising of
hill plants. It is good to see that he wanted to know the plants alive,
Govan had constructed a ‘Linnean Garden’, /.e. beds arranged to teach
Linnaeus’ classification ; Royle maintained them but did not like them,
He knew and knew well that a plant’s affinities are expressible in all
its characters, not in onc only. He docs not scem to have had diff-
culties in bringing into the Garden the plants of the nearer moun-
tains ; but when he asked his collectors to collect further back in
Kunawar under an army officer—Lieutenant Maxwell—they ran away ;
bur Maxwell had the collecting done and brought to Royle about
I00 species that were novelties to him.  Royle successfully sent col-
lectors to Kashmir under guidance of shawl dealers when these were
returning home. As soon as leave was due Royle took it ; and, divi-
ding his accumulation, he brought duplicates of cvcrythmg to Lon-
don with plans for a work on them, his Hlustrations of the Botany
of the Iimalavan Mountains (1833-1839). As a centre for horticul-
ture the ‘iahqranpu garden was complementary to the Calcutta gar-
den, qerwng in a wav which Rovle pomted out when wntmg of his
work. for the trial of economic plants which Caleutta could nor raise
satisfactorilv.  As a centre for botanical exploration both gardens had
collcctors out in the mountains at the same time, but there was room
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Royle was clear-minded, very patient and thorough, diligent and
of wide views, with a bent towards the economic side.

In 1825 the Government required of Wallich a report on the sub-
montane forests of Cudh, to make which he travelled up the Gangetic
plains and reach Hardwar, Dehra Dun and Saharanpur, touching but
not covering ground where Royle was at work. In 1826 they required
him to ascend the Irrawaddy, his journcy ending on the margin of the
Shan plateau between ]!\viam:lalaj,F and Maymyo ; then (1827) he ascend-
ed the Salween for a short distance and the Ataran River to its head
waters, And at the end of this there were such great collections on
his hands that he-was submerged under them. It was well that 2 search

for novelties in the north-west had fallen elsewhere,

XV. PENINSULAR INDIA AND CEYLON OVER THE SAME PERIOD

The pursuit of Botany in the south of India was now similarly
detached from the leadership of Calcutta as that in the north-west.
Wight's intense activities were of Wight’s creation, parallel to but not
of Calcutta ; and those who took up the pursuit of Botany in Bom-
bay Iaakcd to Madras and not to Calcutta, Geography determined
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_lich. Communication was too circuitous and Bombay remained con-
fined until the power of the Pindarees was broken in 1818, at which
time the Calcutta Garden had its eyes on the Himalaya. Then began
a cleavage which was not without its influence on the botanical plant-
names used in the two halves. The southern consisted of Peninsular
India with some adherence of Ceylon.
The great monuments that crowd the old cemetery in Surat make
the visitor expect a little carly attention 1o the plants about that port ;
but there is none recorded. Olof Toren (1718-1753), chaplain on a
Swedish amp, touched there ana, returmng nomc, took sccﬂs to me

surgccn who had travelled in AfncawAnton Pantalean Hove-——ta pm—
ceed to Bombay and up the coast to Ahmedabad, accumulating Jiving
plants for Kew. And 2 diary which he kept and made over to
Banks, discovered among Banks's effects long after his death, was
pringed in 1855 as Tours made in Guzerat, Kathiawar and the Con-
cans tn 1787-88. It is an account of the travelling, In 1825 Alexander
Gibson (1800-1867) was taken into the medical service of Bombay,
A, year later John Sutherland Law (1810-1885) was sent to Bombay
in thc admm1strat1vc scrwcc. In 1523 john (:raham (18051339)
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Post-master. A fourth botanist, Joseph Nimmo, was a clerk in Surat
in 1819 and later in a post in Bombay which gave him a connection
with shipping in the Arabian Sea. Graham was given charge of the
Botanic Garden that was controlled by the Agricultural and Horti-
cuitural Society of Bombay and this brought him to a prominent
position, There was a botanically-minded surgeon, Charles Lush

(1797-1845), at Poona with a ‘Botanical Garden of Dapuri’ under his
charge, and a Dr. Heddle in Bambav, All these that I have named
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of Bombay, Nimmo being in closest contact. The Flora—not descrip-
tive but an enumeration—was ready in 1838 and accepted by the Agri-
Horticultural Society for printing under the title A Catalogue of Plants
growing in Bombay and its wicinity. The setting up had reached
p. 200 when Graham died after a few days illness, whereafter the

rest (to p. 260) was seen through the press by Nimmo. Wight had
written very appreciatively of Nimmo—his ardour in collecting and
his generosity with his specimens (Madras J. 3, p. 311; 1837) and
from other sources we know that he would take plants into a garden
11F ¢ Nnad and rai wii Qe e PUTPOSE O 1AV, T SF T8
plants to Sir William Hooker and generally with apologies for not
collecting more.

Graham built his Bombay list on Wight and Arnott’s Prodro-
mus Florae Peninswlae Indiae Orientalis so far as that unfinished
work served him, which was to the Valerianaceae in the sequence of
the families of D¢ Candolle. Though Nimmo added a few descrip-
tions, Graham described nothing, but left the user of the list with a
reference to Wight and Arnott.  When these failed him, he referred
the user to that unfinished re-arrangement of Miler’'s Gardner’s
Dictionary which George Don issued as 4 General System of Garden-
ing (1831-1838), the whole of which he did not have, and to De Can-
dolle, Roxburgh or Willdenow. His way of working illustrates what
[ have said of the dependence of Bombay on Wight, For a first hst
Graham’s was creditable.

Of those who contributed to Graham's catalogue, Law was station-
ed then at Thana, and therefore a student of the flora of the vicinity
of Bombay : later he was sent to Belgaum and explored there and
about Dharwar. Lush was in the high country and more or less with
the same flora to study. Graham was fond of making the journey to
Khandala, where he would gather the hill plants. John Vaupel, a mer-
chant, I believe, interested in the cotton trade and a writer on the agri-
culture of Gujerat, was another helper that Graham had.

Bombay was the first Presidency to make an effort to arrest the
wasteful destruction of forests, and indeed was particularly interested
in the maintenance of a supply of teak timber. The first attempt was
as carly as 1806 when powers were given to a seconded police officer-—
Captain Watson—to arrest felling in Malabar forests (s¢e Ribbentrop,
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Forests of British India, p. 640; 1900). He was successful, but at the
cost of such a clamour from those who profited by the timber that
the control was thIGWH away. The next dlLClllPt wWas when G !._111'1501'1,
who has just been mentioned as communicating with Graham towards
the Catalogue of the Bombay fiora, was made Conservator of Forests
(1847). This appointment belongs to the chapter which will follow ;
but Gibson belongs to both chapters and therefore it is convenient to
insert here that the creation of his post of Conservator came five years
before there was a Superintendent of Forests in Pegu and nine
years before there was a Conservator of Forests in Madras.

I shali leave John Ellerton Stocks, who did the first collecting
1 Sind and Baluchistan, to the next chapter

A LU'Ulugl"L—dIl arimy officer—William nl::luy o}rm.a {1790- 1314)

when stavioned at Poona over the years 1826 to 1830, added plant
collecting to his other interests and made a collection which he gave
to the Linnean Society.

In 1832 the iltustrious Victor Jacquemont reached Poona from
Delhi, then came down to Salsette and on to Bombay where he died in
December. This was the end of a great journey and the gathering
of the last plants collected on it. Al Jacquemont's collections were
forwarded to Paris as was due ; the last plants did not add to Graham’s
iist And agam while Graham and hlS colleagiies were getung mgf:thcr
Lﬂf.: UH.[B. ll}r rU_]_L u&tall}guc UI UJ.C IIUId, wo UUICI Ifd\fCUCIS VISI'[CU
Bombay. One was an officer of the Austrian Army, Karl Alexander
Anselm Freiherr von Huegel (1795-1870), his companien a zoologist

from Marsseilles, Polydore Roux, Roux died in Bombay but not until
he had made a collection of local plants. Von Huegel was liberafly
supplied by the Bombay botanists with collections which later were
purchased from him by the Vienna museum. Neither wrote anything
rcgarding the vegetation.

It is time to turn to Ceylon where the first experimental garden
was in Slave Island a part of Coiombe To Ccylon Banks in 1812 sent
William Kerr, as has been recorded, his quabificatons— a Kew train-
ing and 1’1'31."9] collecring in Malaysia. He died 1n 1814, His successor
(1317) was Alexander Moon {(  -1825), of simifar training but bet-
ter qualified ; and under him the Government Garden was traosferred
from Colombe first to Kalutar down to the coast and then up the moun-
tains to Peradeniya, at four miles from Kandy, In 1824 he published
a Catalogue of Ceylon Plants, enumerating 1,127, of which 366 are gar-
den plants. He made a collection of dried plants, presumably each-
entry of the Catalogue represented in the collection, which became the
nucleus of the herbarium at Peradeniya today, The catalogue is as
correct as one so isolated as Moon would be able to make it. Moon
after a short period of temporary control, was followed by Tames Ma-
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crac of like training. He had collected in the Pacific for the Horticulk
tural Saciety and the obvious reason for selecting him was an anticipa-
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tion ﬂmt he would csta,blish new useful plants in Ceylon ; bur hc hved
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1777, 1780 and 1781.

XVI. WALLICH'S GREAT BID FOR HELP IN EUROPE
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again mm p 34 whcrc Wallich’s three long 1ourncys to Oudh,

to Ava and to Tenasserim for the purposc of reporting on forests, were
mentiored. Buchanan, undoubtedly a geod judge, had told him as early
as 1821 that he had alreadjr collected as much material as he could di-
gest, What Buchanan wounld have said in 1828 might well have heen
that he had what he could not hope to digest. The way out of the
impass was obvious—others must be found te digest it ; and that being
the case Wallich, when granted leave in 1828, asked to be allowed to
take all his collections with him for the purpose. Wallich, who hike

other botanists had been sending bundles of dried plants to those who

might work on them, now prepared in a masterly way to harness a
whole team, on the assumption that the maximum gencrosity would
produce the maximum return ; and to attain this he asked that the
stored and sterilized collections at the India House be added. Alse he
wrote to friends seeking whatever they might have. The last letter from
Buchanan (now Hamilton) which Prain printed in his Life of Hamil-
ton (Anu. R. Bot. Gdn. Calcurta, supplement to 10, p. xxxiv) con-
veyed permission to handle as he wished whatever Buchanan had had,
if he could get it from others. Wallich hired working space, and hav-
mg agdvertised his intentions well, at once became the centre of an ex-
pectant group anxious to discover the riches of the eastern flora. George
Bentham in particular threw himself into the sorting and immediately
on observing that the family Labiatac was ripe for revision proposed to
monograph it. This was exactly what Wallich wanted. Ben-
tham did not delay ; and before Wallich had to return to India Ben-
tham already had the first part of his Labiatarum Genera et Species in
printing. John Lindley, who had just become Professor at University
College, London, was constantly helpful. Wallich was at the top of
his career and Bentham in his diary called him “oyous Wallich’, All
who could help were welcome. Lindley brought his pupil William
Grifith who prepased drawings of three very intriguing plants for Wal-
lich. Hugh Falconer, who had been accepted for service in India
and was awaiting the time of sailing, was brought to the workrooms.

Royle and Wight, returning to Britain on leave, came to Wallich,
Wight so impreased with the service in hand that hc wanted his own
collections to be distributed as Wallich’s were. Meanwhile by the
side of the ordering of the collections, Wallich got together the plates
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for his Plantae Astaticae Rariores, which the grateful Court of Direc-
tors at the India House took upon their hands. The best source for
information on the carrying out of this work is in Daydon Jackson’s
‘George Bentham’ (1906) ; and the fullest information as to the work-
ers attracted is in the preface to Volume 3 of the Plentae Asiaticne
Rariores. The ome of Wallich's return drew near. He had attrae-
ted from the Continent of Europe the Professors Karl Friedrich von
Martius of Munich, Karl Friedrich Meissner of Basle, Christan Got-
tiried Nees von Essenbeck of Breslau and Johan George Lehmann of
Hamburg, as well as Count Caspar von Sternberg and had provided
them with the material they needed for what they had undertaken to
do. He had promises of aid from six of the most prominent botanists
of Britain.

Then came the closing. The organization had been excellent. The
vast store had been sorted under 7,693 numbers, the larger part sub-
divided again by letters ; and Wallich had catalogued them as work
progressed, by means of his lithographed catalogue, writng the en-
trics on the stones himself. Gratitude was general for a great work
well done.  (see PL IID.

It has been written of Wallich (Dict. Naz. Biogr. 59, p. 135;
1899) that ‘his zeal as a collector was greater than his patience in work-
ing up existing material’y f.e. his collections. It is an unfair conclusion
from the fact that he had to call in others to help; that need wasa
consequence of the vastness of his collections and the vastness a conse-
quence of the way in which the Company employed him. Doubtless
his inclinations were ancillary and he showed an impulsive readiness
to undertake work. Where, it was asked at the closing, should Wal
lich’s working set of specimens be placed—the set that held all the
numbers and therefore the best set. The question was debated and the
Court of Directors decided to make it over to the Linnean Society and
did so at an official Juncheon. It was a natural decision. The Linnean
Society had possession of the Linnean Herbarium, a treasure which has
been described {Sir George King in his Presidential address to the Bri-
tish Association in 1899, p. II) as ‘not merely a national but a cosmo-
politan responsibility’. The placing of the Wallichian Herbarium, ga
it may be called, by the side of the Linnean Herbarium was to do twe
things, to rank it a great responsibility and to estimate the Linnean
Society’s keeping as the safest. There was also a profound belief that
the climate of Calcutta would impair it. The decision was the graft-
ing of a living scion into a living tree. The Linnean Society faithfully
carried out of the responsibility put on it until 1913, and since then the
same is being done by the Royal Botanic Gardens, Kew. At leaving
Wallich pointed to material still unassigned and asked for a ser for

tta fﬁm it. ‘The set was not actually made up, probably as a con-
sequence of another request which postponed work on it, & request
that Royle might have thelmnoithcunaﬂottedmatcrial?mdriloﬁe
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was a very slow worker, ‘Thomas Thomson in 1856 (Journ. As. Soc.
Bengal, 25, p, 405) referred to the unfulfilment of Wallich’s request ;
bur it scems that in one way or another much was done to supply to
Caleutta the desirable matenial. Wallich on getting back to Calcutta
caused to be made a new herbarium from what was available in the
Garden and he asked other gardens to contribute, While Wallich wae
onn leave, his artists were at Saharanpur making drawings for Royle.
The name of Vishnu Prasad, the most expert of them, will be found
coqxqmnﬂy on plates in Royle’s Hiustration of the Botany of the Hi-
malayan Mountains.

XVII. THE OPENING OF THE WAY TO RKASHMIR

During the first half of Wallich’s service, that is to say, during
the part with which this chapter is concerned, the leader of French

sceentific thought was the illustrious Baron Cuvier and he was not
satisfied that France had made a sufficient effort to get scientific
information from India; he therefore urged the National Muscum to
redouble its collecting ; and Victor Jacquemont (1801-1832), a man
of wonderful vitality and attractiveness, undertook a prolonged period
of travelling. He arrived in Pondicherry and went forward to Cal-
cutta in May, 1829, at which time Wallich was in London. It is from
Jacquemont that we discover Sir Chatles Metealfe to have had the
Calcutta Garden under his charge. Jacquemont was given all possi-
ble facilities for learning to recognize plants that he was likely to meet,
by study in the Garden and its library, Meanwhile he learned Hindu-
stani and Persian, with the intention of being ready to go to the north-
west when the rainy scason was over. [t was been written that
he avoided the English ; nothing could be further from the truth;
he spent his time with them if he was where they were, The
Garden he called ‘a magnificent establishment’ and the lerters that
he wrote home (Letters from India) translated by Catherine Ali-
son Philips (1935), and the Diary printed by the Government of
France (1841) are delightfully full of colour regarding Calcutta life.
There was a Europcan Head Gardener or Overseer at the Garden
whom he does not name supported by ‘a magnificent Brahmin', pos-
sibly the Buxee of Griffith's report on the Garden ; and on the latter's
knowledge of plant-names Jacquemont greatly relied, for there werce
no plant-labels. When the rains were over, Jacquemont proceeded
across Chota Nagpur and upcountry through Bundelkhand to Agra
and Delhi and then to Saharanpur where Royle was very helpful to
him. The summer was spent in the mountains, He went through
Dechra Dun and Mussoorie to the sources of the Jumna and the Tons ;
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then to Simia ; then to Spit, and back to Dellu, This was the round
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At this time among the French officers employed by Ranjit Singh
was Jean-Francois Allard; and General Allard, reporting to his master
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Sutlej, was told to invite him over. Thus it came about that Jacquemont
was able to obtain permission to enter Kashmir, being the ﬁrst; bota:':list
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10 do so. He speat the summer of 1831 in the Vale or in the hills that
limit it, and at the end of summer bent his way back to Delhi with great
collections. On through Rajasthan he proceeded and so to Poona whence
he descended to Bombay, there to die from the consequences of his
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the working out of his plants "but was compelied by family affairs to
desist ; and on his departure from Paris, Joscph Decaisne ok on the
work. The collection of letters that I have mentioned was printed in
French in 1835, his diary in 1841, and the descriptions of  Cambesséds
and of Decaisne in 1838-1840, Royle’s IHustrations of the Botany of the
Himalayan Mountains being in the course of issue at the same time.
Cambesséds and Decaisne do not show themselves aware of this.

Jacquemont's success in opening the road to Kashmir let two others
in. One was Baron von Huegel who has been mentioned as entering
India by Bombay. The other was the traveller Godfrey Thomas Vigne
(1801-1863). The latter left Britain at the end of 1832 and, travelling
through Persia, arrived at Bombay in 1833; then entered the Himalaya
from Delhi. He collected plants, but was not a batanist. He and von
Huegel met in the Vale of Kashmir at Srinagar. The cffects of this
opening up of Kashmir will be made evident in the next chapter; when
the appearing of new centres of work on Indian plants comes up for
notice,

CONCLUSION

Finally it 1s fitting to mention for the sake of completeness the names
of certain others who collected a little, but escaped the biographic record,
that my list of those who served may be complete, Captain John Con-
way brought plants to Petiver. Mr. Dick communicated plants from
Sylhet to Roxburgh. John Fox or Foxe brought plants to Petiver. A col-
lector named Mace entered the Circars early in the 19th century and
collected plants which are probably conserved in Paris. Nathaniel
Maidstone brought plants to Petiver. Benjamin Meaux brought plants
to Petiver, Mrs. or Miss Mariott coltected plants at Trincomalee which
reached Benjamin Delessert. Mrs. or Miss Olemans collected plants in
Ceylon which are conserved at Leiden,




CHAPTER 11

THE ADVANCES, AND IN PARTICULAR THE PLANT
COLLECTING, OF THE THIRTIES AND FORTIES OF THE
19TH CENTURY

1. INTRODUCTION

My first chapter carried the history of the science of botany in
India as far as the time of Wallich's long leave, 1826-32, leave in which
he took to London the collection of bundles of dried plants, that had
grown. up in the Calcutta Botanical Garden, and was allowed to draw
from India House bundles that had been deposited there; all the spect-
mens thus assembled he sorted, like to like, 7e., he assigned them to
species, made them up into sets, and distributed these sets to, as he said,
20 centres of botanical work in § different countries, that they might do
the great service of intersting the botanical world in the flora of India
and of keeping botany in India in line with the advance of the science
by ensuring the pecessary international specific nomenclature,

This, the second chapter, carries the history forward a couple of
decades, Although it covers a very much shorter time, it requires as many
printed pages, and the names of the collectors are as many. That this
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considerable achievement of reputations made or maintained and of
strenuous undertakings. The beginning was in the nature of an awaken-
ing, for Wallick’s leave extended long enough for Wight and Royle to
require absence from India during it, whereby India was deprived entire-
ly of its leaders in the Science.

Who were those left in Indiza when the three were away ? It will
aid the reader to form an idea of thc situation if they be enumerated.
The seniormeost was the unauﬂﬂar? ]. B. Roitler, whose knmﬁ"iﬂdgt of
the flowering plants of southern India was considerable; he possessed
a good reference herbarium and would name the specimens of others;
but he was already 78 and losing his vigour. Bernhard Schmid, also a
missionary, had moved’ from Tinnevelly to the Nilgiri Hills, where he
was now at the beginning of his botanizings. Lieut, Colonel W. H.
Sykes, holding the post of Statistical Reporter, Bombay, was collecting
plants in the Deccan; but he was not botanically minded and the collec-
tion went without determinations until entrusted to Royle about 1840.
In Ceylon, James Macrae by a little collecting was adding to the
herbarium at Peradeniya, but probably merely increasing the material
without making determinations. The surgeon Alexander Gibson and
the administrator J. 8. Law were not our of their initiai years in India
and John Graham arrived in Bombay only in the year of Wallich’s
departure. On the other side of India, although the scientific mem-
bership of thc Asiatic  Society had strcngthencd as the Centenary
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remained.

While conceding that the contemporaneous absences of Wallich,
Wight and Royle created a situation, the pause of which made the years
1828-32 a dividing line, there was an associated circumstance not to be
overlooked. It was that every botanist who resided in India, from Koenig
to the years named, had been taught, thought and classified in the
Seéxual System of Linnaeus, a cramping, fettering system, bound to be
superseded; and the first signs of supersession by the Natural System
reached India after Wallich's departure on leave. The reader will now
apprectate my use of the word ‘awakening’ as a chapter of the period
under review.

It is rightly said that a system of classification demands knowledge
of everything that is to be simplified by it. 'The objective justifies the
system; and the Linnaean System simplified the arrangement of cabinets
of specimens, lulled the born collector for whom it was prepared and
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raised a cloud of dust against the philosopher. Reynolds Green, writing

in his History of Botany in the United Kingdom (p. 124; 1914) as a
philosopher, condemns the Linnacan System more than it deserves. It
was a product of its time, a ready help in assimilating in some order
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the flood of new species that emerged from the world-wide explorations
of the latter part of the 18th century, a short cut or key. As mecting the
situation it was a masterpiece. Not only did it do this, but by its simpii-
<ity it popularized Botany. The professors of the medical schools seized
it, so to speak, with both hands and spread it out before their classes
with the result that all the surgeons who came to India had a knowledge
of it. Others joined the surgeons for, being so casy of comprehension, it
took Botany to a place in a liberal education and even into the draw-
ing rooms, India was affected by this diffusion in that the propor-
tion of medical men who studied plants in India fell from two in three
to one in three, Justifying my allusion to Botany in the drawing rooms,
I would refer to the interest taken by three eminent ladies : the wife
of the Marquis of Hastings, Governor-General from 1814 to 1823
would ask those who collected plants to give her duplicates that she

mioht send them to a musenm in Edinburgh in which she was inte-
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rested; the wife of the Early of Ambherst, Governor-General from 1825
to 1829, was not only a keen gardener who sought out beautiful plants
and got them into cultivation, but pﬂsstssed a small herbarium ; the
wife of the Earl of Dalhousie, Commander-in-Chief, spent the warmer

months of the year 1829 at Simla, where between Sabathu towards the
plains and Mashobra deeper into the mountains she collected about
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minations and very enthusiastic, as Carey who mer hcr in Calcutta on
the eve of her deparmre for S1mla has recardcd for u
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publication by Linnacus of his Sexual System to the publication by
Antoine-Laurent de Jussieu of the Natural System, and rather over
sixty from Linnacus’s publication to Koenig's bringing the use of it to
India, Koenig and A. L. de Jussicu being contemporaries. The Natural
System, devised and advocated in France, had to pass to and be taught
in Britain, before it could follow to India; and the first teacher of ir
in Britain was William Jackson Hooker (afterwards Sir William),
Professor of Botany at Glasgow, 1829-41; the second, John Lindley,
Professor of Botany 1 University College, London, 1829460, 1 shall
have cause to mention both, not as visiting India bur as exercising a
considerable influence on those who botanized in India, Their influ-
ence began at the time of Watlich's long leave, or forty years after the
publication of A. L. de Jussieu’s Genera Planrarum (1789).

I said (in chapter I, p. 2) of my first period that no aspect of
botany was studied except classification ; the same is nearly true of the
second periad; but the classification had now a deeper insight.

A single illustration will bring home to my readers why it was so
enormously to the benefir of the Science that the Lianaean System,
having served for a short time, should pass away. Let us liken cach
system to a container of sufficient dimensions to hold all the units to



44

be classified if accurately placed. The container by the Linnacan System
would have directions for placing in its lower parts; that by the
Natural Systern directions at all levels, It is obvious which of the two
is the better. Could the theory of the origin of species have been arrived
at- by a Linnacan systematist 7 And is it not clear thar the theory and
the Linnaean Systcm are incompatibles ?

LI, WILLIAM CABEY AND HIS CONNECTIONS

William Carey (1761-1834) occupies a somewhat unique position
in the history. He was a wonderful linguist.  As the son of a village
schoolmaster, he sought at first to find a way through lifc as a school-
master ; then, in missionary fervour, he volunteered for a difficult life

in India and landed in Calcutta in the year of the transfer of Roxburgh
from Samalcottah to Calcutta, f.e., in 1793. To earn a living- he became
an indigo planter in Malda ; and at that place he mastered the Bengali
language into which he translated the New Testament. He had his
translation ready when fortuitously a traimed printer joined the Mission
"at Serampore, a printing press was obtained and Carey moved to the
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- perfect editor. He had become a friend of Roxburgh when stil ar
" Malda and acquainted with Colebrooke. After moving to Serampore
he could casily reach Roxburgh’s doorstep by boat ; and the intimacy
ended in Carey being Roxburgh’s editor.

It has been stated (chapter I, p. 32) thar in 1813 Roxburgh, beforc
he sailed from India for the last time, put into Carey’s hands a manus-
cript copy of his Fiora Indica. A delay in Ceylon gave him a chance
of botanizing and he found a little information to insert in the copy
which he sent by post to Carey. Though in the two years left to him
before his death (1815) he continued to work on another copy of the
Flora that he had taken with him, nothing more was added to the copy
that he had entrusted to Carey. After his death Carey consulted Wal-
lich regarding publication, and Wallich with characteristic impulsive-
ness volunteered to bring the MS up to date by inserting his own finds.

Carey agreed ; and the first volume was issued in 1820. The second
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The third volume was never prepared because Wallich's affairs became
too much invelved. Aft{fr Walhch had gorte on 1828 thc Bapttst Mm—

approachcd Carcy, askmg him t:} print thcwhaic work from the copy
that their father had left with Carey; and this was done, save that
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for some undeclared reason the ferns were omitted ; and the work
appeared in three volumes in 1832, There is no sign of Carey in the
text save for the editing ; but Carey had become a botanist and was
active, Prain in the preface to his Bengal Plants (p. 18) says that bet-
ween Roxburgh and  Carey ‘little or nothing had been left .... for
successive generations of botanists to add” to the list of higher plants
that occur in Central Bengal. Carey assuredly sent dried plants to
Roxburgh mixed with his owty, but proof is lacking.

Carecy almost immediately aiter' he had domiciled himscif at

Cnmn v rren £ TERMEYY axrmo At tad Fn tanch Ramoald tm Fhe [ rvrarm e
SEIAMIPUTG a0y 5¥daS  dppliaiiied W ivalal aidigaa Ul v SJFUrilies

General's new College in Fort Williamz. .- This and a tremendous hun-
ger for books drew him inte Calcutta so much so as to make him
equally a2 man of Calcutta as of Serampore. But except for a short
paper on the agriculture of Dinajpur -{Asat. Res. 10, p. 1; 1808) he
published nothing in any way botanical. He cultivated a garden in
Serampore assiduously. In the year 1820 he called together a meeting
in Calcutta to originate an Agricultural and Horticultural’ Society. The
meeting was badly attended, but getting offictal support he got his
way, and the Agricultural and Horticultural (Agri-Horticultural) So-
ciety of India came into existence. It mever operated far from Caleutea
in spite of the word ‘India’ in its title. When Carey’s move had been
made, one of the two Tytlers who at that time showed an active inte-
rest mn cconomic plants, R. Tytler, wrote that he had alrcady ventilat-
edd in Allahabad the idea of a simikar society ; and we may take it that
the dme was ripe for Carey’s move, though it expended its cforts in
the introduction: into gardens of plants suitable for them and very
doubtiully rouched agriculture at all. Wallich became its Secretary
or one of its secretaries, soon after its foundation and the Society was
allowed the use of a part of the Botanic Garden as a nursery, of which
it had the use until 1872, Wallich and his successors apparently saw
1o rivalry, though mu i i :

were doing. Wallich wrote appreciatively of the Society’s work in
Hooker's Journal of Botany at a relatively late date (5, p. 137; 1853).
The Society started Trensactions of its own and provided an outlet for
papers in economic botany.

Jacquemont on one of his visits to Carey’s garden met there Pro-
fessor and Mrs, Mack (he miswrote the name Mac). John Mack was
a scholarly man from Edinburgh who bad become a teacher ‘in the
College that the Mission had founded. He was not a botanist, but
took an interest in some branches of Natural Science ; and when, in
1826 he and his wife visited the Khasia Hills on a tour of inspection
they made a collection of dried plants which they gave o Sir William

Hooker. ‘The excellence of the specimens received commendation,
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(1795-1843) went to oceupy the post which had been Wallich’s 20
years carlier ; and in Serampore he became 2 disciple of Carey. When
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Carey died he took charge of Carey’s garden dedicated, as it was, to
public service, He formed a herbarmim which at his death was given
to the University of Copenhagen and duplicares were given to Sir
William Hooker which, therefore, are now at Kew. As will be men-
tioned later, Voigt had charge of the Calcutta Garden for two months
in 1842 and the occasion gave him the opportunity of uniting catslo-
gues of the Serampore and the Caleutta gardens into one
ttle Horine Suburbanus Calcuttensis. Voigt made more of it than a
mere catalogue by embodying economic information, records of
failures, experiences of himself and Carey at Serampore, and some
information supplied by J. W. Masters, who had served as Head
Gardener under Wallich (for Masters see p. 66 & forward).

Henry Piddington (1797.1858) was another who came under
Carey’s influence. After a few years at sea he scttled in Calcutta and
made a reputation as a metcorologist.  But before he became absorbed
in weather observations and after he had allowed himsclf to be elected
a Secretary of the Agri-Horticultural Society, he prepared, manifestly
at Carey’s suggestion, his English Index to the Plants of India, which
is a dictionary of vernacular names with betanical equivalents, Pid-
dingten calls himseif a tyro in Botany; and this was his only publica-
tion that directly interests us. He remained for long active in the
Agri-Horticultural Society.

nder tha
IR L AT

[If. THE UNOBTRUSIVE LEADERSHIP OF ROBERT WIGHT

Robert Wight (1796-1872) quahified in Medicine at Edinburgh
when Daniel Rutherford was the professor. Rutherford fired no en-
thusiasms, and Wight did not leave the University a botanist. Bat
when in 1819 he had entered the medical service of the East India
Company and had found that the amusements of his associations in
cantonments did not provide a congenial outler for his energy, he
turned, as he explained later in a letrer to Professor von Mardus, 3o
the vegetable kingdom for occupation and in the leisure of his regy
mental duties studied the plants about him. He was soon sending
collectors out to bring to him plants from distances beyond the limits
of his own cxcursions. His station being Samalcottah (Samalkot),
where successive official Madras botanists from Roxburgh forward had
lived, the tradition ol ciploying men of the country-side as plant-col-
lectors was alive, and moreover it is not unlikely that he received help
from Shuter. He managed to get three botanical works, an early edi-
tion of Linnaeus's Genera plantarum, Willdenow's Species plantarum
and Persoon’s Synopsis, by which he proceeded to determine his
finds. These books kept him working by the Linnaean System which
doubtless would not be strange to him. Perhaps it was well for this
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lone traveller that he had the easier artificial System to encourage him,
though as will be seen, he was not slow in discarding it when his op-
portunity came.

Wight was transferred successively to Rajahmundry and Vellore.
When he had been collecting for about four years, he needed help
with his nomenclature, and made up a bundle of specimens which he
addressed to Robert Graham, the new professor at his old University ;
but the bundle was lost at sea; and it seems as if Wight could not im-
mediately make up another. However, he did so in 1826 and this
packet he sent to Sir William Hooker, professor at Glasgow. By way
of comment on the change, the reader may be reminded of Francis
Hamiiton’s remark : ‘Dr. Hooker at Glasgow I see frequently ......
he is more active than Graham.” Wight doubtless had chosen well and
his material got attention. In the same year, Wight was taken from
regimental cuties and given the post of Botanist that had been succes-
sively Koenig’s, Roxburgh'’s, Russell’s, Heyne's and Shuter’s. Kaenig
had travelled to Siam on it and the others to various destinations. Wight
immediately travelled, going right to the very south of the Indian
Peninsula on a zigzag course. Such journeys were of course costly
because so much equipment had to be carried, food and a tent, employ-
ing a fair pumber of attendanis, including an armed guard., Heyne,
journeying from Samalcottah 1o Hyderabad, had a party of 40. Wight's
miich longer journey extended over 2% months ; it took him among
other places to the Palni Hills where he found a flora quite new to
him. But when in the next year he proposed a much longer journey,
he was abruptly brought to earth by the abolishing of his post and by
being sent to Negapatam, again in medical charge of a regiment,

Wight had been giving bundles of dried plants to other botanists,
not all in Britain. Delessert in Geneva was one of the recipients,
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could by sending out collectors, he took leave and brought all that he
had to London in time to find Wallich in the middle of his work of
distributing the Calcutta and India House material. The excellence
of Wallich’s arrangements so pleased Wight that he would have had
what he had brought with him absorbed, and indeed Wallich had
some of Wight’s plants which he had obtained from India House to
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more; and Wight betook himself along with his newer collections to
Scotland, where he found a coadjutor in G. A. Walker Arnotr,
George Arnott Walker Arnott (1799-1868) had been a school-fellow
and also with Wight at the University ; but while Wight was studying
edicine, he was studying Law, In the end he did not adopt the Law
as his profession; instead, as Wight was becoming a botanist in India,

he betook himself to Paris and studied Botany there. Returning from
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Bentham, he joined the last named in a tour of the Pyrences. Could
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‘Walker Arnott, after study in Paris, after work with Sir William Hooker

in Glasgow, and after a botanical cxploration along with Bentham,
have been 2 follower of the Linnaean System ¢ ‘That he was not; and
he carried Wight into the Natural System, as they wrote conjointly
their excellent Prodromus Florac Peminsulae Indiae Crientalis on the
material that Wight had brought back with him. The first volume
appeared in 1834, and then Wight's return to India arrested the work
at a point which would have been one-third of the whole. The two
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of their association in work for India.

Wight, while engaged on the Prodromus was a welcome guest in
Sir Willilam Hooker’s house ; and Hooker happened to be engaged in
preparing the plates for his supplement to Sowerby and Smith’s
English Botany, The idea of ilustrating in a comprehensive way the
flora of Britain, g5 that work did, gave rise in Wight to a desire to
iltustrate the flora of India in a similar manner, and out or that desire
were born all these of his books : (i) [Hustrations of Indian Botany
with plates numbered 1 to 41, reproduced from Hooker's Botanical
Miscellany, 1834, (i1) Illustrations of Indian Botany with plates num-
bered 1 1o 182 in two volumes, 1840-50, (iii) Icones plantarum Indiae
orientalis in six volumes, with plates numbered 1 to 2,100, 1835.53, and
(iv) Spicilegium neilgherriense in two volumes with plates. numbered
1 t{) 202, 184651, To effect his purpose, he had to learn the art_of
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artists, and to secure a printer. The printer worked in Madras city ;
Wight suffered from transfers to the Nilgini Hills and then Coimba-
tore, as he told von Martius in a letter, at the inconvenient distance of
300 miles from his printer, He bore the expenses hamself and the loss
which, he says, was made tolerable by the Government taking 50
£OpIes,

Wight on returning to India in 1833 was posted to Bellary ; then
his regiment was ordered to march to Palamcottah at the extreme
south of the Penmsula. "rivrlgut found the iranspor of his imps‘iuimiﬁt
most inconvenient, After arriving at  Palamcottah, he was sent on a
mission of inspection to the experimental spice-garden at Kutralam
(Courtallam), a preity place at the open end of a  depression in the
Ghats through which winds off the Indian Ocean carry coolness and
humidity. Wight revelled in this place which gavé him his second ex-
perieace of the southern mountain flora; his first bad been when he
climbed the Palni Hills in 1826, But he contracted fever and was
driven to take 2 period of leave which he used for a visit to Ccylon-

Ty

He took with him two of his collectors and met there General G. W.
ic wi hom he

At this point in my narrative it is desirable to record what had

been the course of Botany in Ceylon after Koenig's visit in 1781 (aee

p. 37 of the first chapter}. I commence, therefore, with another mis-
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sionary, Johan Peter Rottler. As Koenig was the first of the Tran-
quebar hotanical missionaries, so Rottler was the last, Rottler (1749-
1836), after an education at the University of Strasburg, joined the
Mission (1776) and lived in India for 60 years, for the first half work-
g from Tranquebar and tor the second from Madras city. le travei

making up sets of dried plants which had various destinations. One
went 1o J. C. D. von Schreber at Erlangen and is believed to have been
transferred later to Munich ; another went to Delessert at Geneva ;
Wallich received two bundles on his return from his long leave; Wight
was able to obtain a set ; and in some way, earlier than Wallich’s leave,
a set had reached India House which Wallich was allowed to have
and distributed as ‘Herb. Madras’. It is improbable that anc set was
like another ; the Geneva specimens, for instance, are not to be assumed
as of contemporancous origin with what entered Wight's collections.

ed to the Vepery Mission and the Mission sent it to King’s College,
London ; this collection, the college gave to Kew in 1872 ; but there is
a suspicion that it had ceased to be entire. Rotiler’s specimens were
commonly devoid of any locality of collecting,

Rottler made two visits to Ceylon, one in 1788, the other in 1795,
The conditions in 1795 were very favourable for collecting, as he had
been engaged to travel with Hugh Cleghorn (1781-1834), private secre-
tary to the Governor of the island and after that the first Colonial
Secretary, that he might serve as interpreter in a tour of inspection.

- ~

; t
ment, specimens were sent to India House in 1797, Rattler’s biogra-
pher, Thomas Foulkes, states that he was informed by Cleghorn’s
grandson that they were cubsequently put into the collection at King's
College.  Rottler’s mastery of Tamil led to the preparation of a dic-
tionary. Of its three volumes only one was printed before Rottler's
death; the other two were issued in 1837 and 1839, In the dictionary
are to be found the first equatings of botanical and Tamil plant-names,
Five years after the third part had been issued, the Tamil botanical
dictionary of Simon Casie Chitty came out as a further effort at pass-

ing the terminology of Botany into southern India.

But to rerurn to Ceylon, after Rottler the next to botanize in Cey-
lon was William Kerr, chosen by Sir Joseph Banks in 1812 for the
management of the Garden in Colombe where he dicd in 1815, to be
succeeded by Alexander Moon, likewise chosen by Sir Joscph Banks.
Moon moved the government garden to Peradeniya, where he died in
1825. His successor was James Macrac chosen by Lindley ; he serv-
ed from 1827 to 1830. Kerr, Moon and Macrae had graduated for
appointment by travel in search of plants for cultivation ; and the esta-

blishing of such in Ceylon was their first duty. Moon was the best

equipped tor the work and published in 1824 A Catalogne of Ceylon
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Plants which holds the names of 366 species that he had alive in the
Peradeniya Garden, together with the names of plants found outside
that he recognised, bringing the total to 1127. Moon made no acknow-
ledgement of help from Europe, but there are specimens in the her-

baria of London indicative of correspondence. Macrae sent specimens
to Lindley and added also to the coliection of dried plants which Moon
had started; but Macrae’s time in  Ceylon was very short. After
Macrac’s death Peradcniva had in turn 5 care-taker superintendents;
one of these was James Gﬁﬁrgt‘: Watson { { -1838}, accc—pted 011
the recommendation of Wallich when on leave in London; another
was |. G, Lear, an employee of the horticultural firm of Knight of
Chelsea, who being in  Ceylorn was locally taken into employment.
During Watson's service, the traveller Baron Karl von Huegel spent
four months in Ceylon. Contact with Watson is not recorded and of
the visit little is in print except that he collected and dried plants ex-
tensively, as recorded in a privately printed memoir of 1904 wherein
the places that he visited are pamed; and Bentham visiting Vienna in
1839 saw there the Baron's collections.

Almost throughout the years of these caretaker superintendents
inn loco parentis to the Garden,

George Warren Walker ( -1844) had been Governor of St
Helena and from that island he and his wife had been active in send-
ing plants and sceds to the Glasgow and Edinburgh professors, i.2., to
Sir William Hooker and Robert Graham., After a subsequent period
of Jeave, the General was sent in 1830 to Ceylon as adjutant-General,
where in unhurried journeys of inspection through all parts of the
island, the palanquin bearers who carried him would command his
interest by drawing attention to flowers seen by the way, and these
the General collected. Wight having gone to Ceylon, as recorded,
went on one of these journeys with the General. It is obvious that Mys,
Walker would travel less than her husband ; but she ascended Adam’s

Paalr an ane ocezcion r:nr] wraie o long account of her exneriences
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which Sir William Hooker printed (Compan, Boz, Mag. 1, p. 3; 1833),
She did most of the correspondence regarding their plants, but he the

for determinations, and sent much to them, enriching at the same time
the herbarium at Peradeniya. The General expressed his complete dis-
approval of J. G. Warson as merely a collector and entirely unable to
read the Language of Botany; and he begged that a scientific man

should be placed in charge of Peradeniva, Watson certainly collected;
and the fact that he obliged Wallich with dried garden plants when
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Wallich’s selection of him. He sent dried plants also to Lindley. Tt
is not unlikely that the General's protests reached quarters influential
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enough to sccure the appointment of George Gardner, the first bota-
nist as distinet from horticulturist to be in charge of Peradeniya.

Wight's visit to Ceylon in 1836 and contact with the General led
to an undertaking on Wight's part to name up the Peradeniya collec-
tion; and these were entrusted to him for the purpose. Wight then
pracceded to supplement the Ceylon material, placing again in Ceylon
in 1837 two collectors. I, as seems to have been the case, the whole
of the Peradeniva herbarium was packed and sent o Wight, its size
ar the time would not have been great,

In 1838 another botanist of the Army arrived in Ceylon; tins was
John George Champion {1815-45). He was stationed at first in the
centre of the iland and later at Galle. He did not meet Wight bue
thevy corresnonded. Champion was ar Galle when Prinee Waldemar
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of Prussia, making a tour of the East, landed at the port of Kaiu-
tara which is between Galle and Colombo, bringing with him as his
personal  physician the young and  inexperienced botanist Werner
Hoffmecister. Champion took the physician botanizing, while the
Prince proceeded to Kandy and was shown round the Garden at Pera-
deniya by the artist Harmanis De Alwis. At this date General Walker
was no longer in the island. Threats of war in the north of India had
caused his transfer to Madras in 1837, then to Calcutta, then to Meerut;

finally after a visit to Mussoorie, he and his wife ended ar Simla. In
1844 Chamnpion gf}\n led talken the unofficial nosition f.numr.r*]g Pgra_
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deniya that had been the General’s, corresponded with Wight regard-
ing the loaned collection, and saw that it was back in place for the

Before Gardner's arrival another botanist had reached the island ;
this was William Ferguson (1820-87), a professional surveyor. Gradual-
ly he developed a special interest in economic plants, in ferns, and in
seaweeds. However, his years of activity really belong to the third
period of this history,

George Gardner (1812-49) had been a pupil of Sir William Hooker

and, when qualified in Medicine, had travelled for 5 years in Brazil. It
is interesting that to have travelled seems to have remained a qualifica-
tion for the Ceylon appointment. It is doubly interesting that an occu-
pant should have been chosen with a botanical qualification. Unfortu-
nately the seeds of ill-health were in him and almost immediately he
was obliged to take leave ; this he did by returning Wight's visit ; he
went to the Nilgiri Hills and botanized there with Wight. In 1846,
Wight hid joined the editorial staff of McClelland’s Caleutta Journal
of Natural History, and now Gardner was added. Griffith had become
an editor two years earlier. Gardner now used the opportunity it
afforded him of publishing. An editorial staf including Griffith,
Gardner and Wight was a strong one botanically ; but the financial
support which the journal obtained was inadequate, The Asiatic So-
cicty of Bengal a few years earlier, manocuvring to finance its output
5—1 B.8.1, Cal/64
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of priat by offering for sale separately the scientific and literary papers
that it accepted for the Asatic Researches, had observed that it was
left with unsold scientific parts when the corresponding literary parts
of volumes were sold. This demonstration regarding demand might
have pointed . to diffculties that McClelland’s venture had to face.

Wight’s short period on the staff of the journal was almost his only
connection with northern India, except correspondence with Wallich
and Griffith, so completely did he belong to the Peninsula where his
authority in taxonomy extended from Ceylon to Bombay and from
Ceylon to the Circars. It was indicated in my first chapter (p. 33)
how John Graham accepted that authority ; it will be indicated how it
was passed on through Gibson and Dalzell ; Nimmo's fricndship with
W1ght was built on it ; and trom what has just been recorded, it is clear
how it was cs.tahhsht'd in Ceylon,

Immedtately before the illness which led to Wight's holiday in
Ceylon, he had had information that his employment was to be changed.
He told Walker Arnott thar he anticipated a roving life and that it
might be for a year or longer. It pmvcd not to be a roving life and it
lasted 17 years. He was removed from the Military Department and
told to enguire into the state of Agriculture in southern India and to
conduct experimental cultivation of cotton, tobacco, senna, sugar, coffec,
spices, and madder and to enquire into the possibilities of cinchona.
Cotton was put into the front, For a time he resided in Madras eity
where he undertook the management of a garden started by a new
Agri-Horticultural Society and was drawn into the affairs of the Madras
Society of Literature and Science, contributing several papers o their
Journal, always such as had an interest beyond his own subject of taxo-
nomic botany. From Madras city he was moved to the Nilgiri Hilis
and then to Coimbatore. Ten bullock carts were required to move his
collections and machinery from the one 1o the other., Withour doub,
he collected much in the Nigiri Hills ; at Coimbatore he was bur a
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find that he collected in them (sce Rec. bor. Surv. India. 9, p. 5). 1
1853 his retiremcnt came. The collections which he then bmught tn
London for final claboration were in a very large mcasure made up of
southern hill-plants got by his collectors. These plants were distributed
from Kew in 1869,

Wight lefr India too soon to have any part in the establishment of
Cinchona. The first individual plant to reach the East was in Java
in 1851 and further plants in 1854 ; it was not until 1860 that planting
commenced in the Nilgiri Hills and the establishment there was the
wark of William Graham Mclvor, Superintendent of a Botanic Garden

established at Ootacamund.
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IV. FURTHER COLLECTING IN SOUTHERN INDIA

When in 1828 Wallich brought together all the collections chat
he could command, he had a smail number of species from the Nilgiri
Hills coilected by Leschenault and a larger number collected by P. 7.
Noton of the Bombay Mint. In 1827, an association called ‘Unio
— ltineraria’ e, the Travel Union, was {formed in Germany at Esstinger

near Stuttgartt, with the object of maintaining a collector or collectors

of plants 1n the ficld whose collections were to be divided among the

subscribers. Under the guidance of Ernst Gottlieb Steudel and Chris-

tian Friedrich Hochstetrer, the Union prospered; they handed it over

as a going concern in 1842 to the charge of Rudolp Friedrich Hohena-

cker, to whom it occurred that there might be a market for dried

plants from that part of India where Rheede’s Hortus Malgbaricus had

been illustrated. Eohenacker sought for but failed to get someone to

collect acrually in Rheede’s country, ie., near Cochin, but found a

missionary, F. Metz, resident ar Mangalore, 240 miles further north,

prepared to do the collecting, Hohenacker could scarcely have been

expected to know that Mangalore is outside the climate of Cochin :

it 15 beyond where the second annual peak of rainfall which charac-

terizes the Equator has died away and is where the months of April

and May have a dryness that influences the vegetation, ¥, Metz of the

Basle Mission was not a botanist, but a collector ready to earn as much

as he could, that he might put up mission buildings. Hohenacker

sought for someone in Britain to name the plants when they had been

collected, but in vain; and he accepted the services of Frederik Anton

Willem Miquel who was at the very beginning of his career, Miquel

naturally was slow. The first dividend came at the end of 1847. The

plants distributed: then are labelled Kanara and may be assumed to
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had a short period of collecting abour Mercara in Coorg; he was now
at an clevation probably not reached at all by men who brought
Rheede’s plants together, Then the Mission moved Metz to the village

QF Kﬂi ar a fawr rrmalec Freoem Ointaramind in the Wilairi Fille and
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holding still less of Rheede's vegetation than at Mercara,

However, he had not done much collecting before he decided to
cease in consequence of heavy losses between gathering and shipment,
He bad been a diligent agent whose specimens, indifferent ar first, im-
proved as he gained in experience. Some authors quote these speci-
mens as Hohenacker’s, which is misleading, for Hohenacker was only
an intermediary.

Another missionary was living in Ootacamund when Metz was
moved to Keti whose interest in the plants of the Nilgiri Hills was
deeper.  This was Bernhard Schmid {1787-1857). His first place of
residence in India was in the District of Tinnevelly. There his health
broke down, driving him to the Nilgiri Hills, where, it seems, his
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botanical interests were aroused. Not wholly recovering, he returned
to Europe, taking with him or having to follow him a small collection
of dried plants and some coloured drawings. He had been trying to
determine whar to call his plants by the use of Roxburgh's Coromandel
Planzs and Persoon’s Syaapsis, neither work likely to be really help-

been mentioned already, had reached Bombay, and from Bombay, he
worked his way southwards, reaching the Nilgirt Hills tn February
and botanizing therc with Schmid for six weeks, Karl Alexander
Anselm von Huegel (1795-1870) was of German ancestry, but Austrian
adoption a great collector who enriched the Vienna Museum consi-
derably by what he brought to it. He records that Schmid conducted
him about the country-side and pur his herbarium freely at his dis-
posal. Doubtless, specimens still exist which Schmid put into von
Huegcl s hands, bchrmd had a list of 471 specn:s whzch nc r:cogmsed

hc rcl:umed tc:- Eumpe and bemg a native of Welmar whlch s cmly 2{}
miles from the University town of Jena, it was natural that ke should
make contact with Jonathan Karl Zenker, the professor of Botany in
thar University. The date and manner of making contact is not
known; but the result was that Schmid gave to Zenker the materials
from which Zenker published in 1845 a decade of Plantac inaicac guas
collegit Bernardus Schmid, followed by a second decade in 1847,
Zenker died in 1848, and there were no more decades, The botany
of the two pubhshcd Was Cntll‘t‘l}‘ chker s; and chker had had to

deta1ls Zenker has been accuscd af dlsrcgardmg thc work of others
assuming novelty for whatever he had.

At the time of von Huegel's visit to the Nilgiri Hills, a resident
medical officer was preparing a guide-book, his name R, Baikie, von

aLa!

Huegel helped him by supplymg notes on the climate and vegetatiott,
posting them back to Dr, Baikie from Ceylon, to which he proceeded
after leaving the Nilgiri Hills. These notes were incorporated by
Dr. Baikie in the text of the book Observations on the Nelgherrvies
(1834); Schmid provided his list of 471 species and Baikic appended

it together, with threc colourcd plant-portraits. It the threc portraits
represent, as is probable, the foundation that Zenker had for his plates,
a good deal of each of Zenker's plates was due to Zenker. Schmid

returned to Ootacamund in 1845 and remained there for the rest of
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Hooker at Kew! This visic resufted in a promise to give dried plants
to Sir William, who provided the drying paper; and it is recorded in -
the Kew Bull. (1904, p. 52) that Schmid sent nearly 1,000 during the

next few vears. He sent lesser numbers elsewhither; Urban records
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(Bo, Imb L p. 61 ; 1882, mis-spelling Schmid’s name) the receipt in

1848 of 41 specimens; and it is recorded by Thomas Thomson that
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the Calcutta Garden received a bundle. In 1857 Schmid, aware that
his life was near its end, asked Sir Williamm Hoocker what he should
do with specimens szl in his possession and was advised to offer them
to Hohenacker. If Hohenacker received them, they were added to
Metz’s plants. It is apparent that the greater part of the fowering
plants which Schmid collected are now in the Kew herbarium. Sch-
mid had been collecting ferns and mosses, Just before his death he
received a list of determinations of ferns that he had sent to Gustay
Kuntze, the Professor at Leipzig, and forwarded it to the Madras
Socicty of Literature and Science. Ir was printed in their Journal
(19, p. 79; 1858). His family reccived soon afterwards a list of mosses
determined by Johann Karl August Mueller of Halle; and this lst
appearcd in the same volume (p. 84).

In the year of Schmid’s death  second edition of Baikie’s guide
book appeared, edited and much altered by W. H. Smoult, but Sch-
mid's Hst was unaltered. Smoult was a man of Calcutta, interested
in econoimic plants.

1 (o | ! itgiri Hills
Schmid’s time : Sir Frederick Adam, Gavernor of Madras from 1832
to 1837; two missionaries, Thomas Foulkes and another named Weigle :
and the energetic ‘botaniste-agriculteur” George Samuel Perrottet of
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Haoker; the third collected the mosses that reached T, K. A. Mueller;
and the collections of the last were on sale in sets in 1853 and 1857
Perrottet’s were by no means all from the Nilgiri Hills; he collected
widely, even up to Bombay.

Metz’s collecting in Coorg has been mentioned. He was not the
very first to interest himself in the flora of Coorg, for in 1811 a sur-
geon named David White published an account of the Cardamom
cuitivated along the Ghats (T'rans, Linn, Soc. Lond. 10, p. 228). Rottler
in some way obtained plants from Coorg. In 1834, the State was exten-
sively explored by Captains William Munre and George Stevens
Gough who made rather large collections, William Munre (1818-80),
ultimately a General, began his collecting in India in Coorg and con-
tinued it in many other parts of India until 1848, when he took con-
siderable collections to London to work up with the help of Bentham.
Previously, he had given specimens liberally to Wight and Griffith,
George Stevens Gough, later the second Marquis Gough, appears to
have done no more collecting than what he did with Munro in Coorg
and in the Nilgiri Hilis. There are other collectors of south-western

L3

who yearly spent the tea exporting season in Cantan, but between the

S€450NS Was able to travel b:icl_( to Ceylun or Malabar : Iittle is record-
ed of what he collected in these places, but of what he collected in

China much (see Bretschneider, Hist, FEuropean Bot. Discoveries in

Ching, p. 288; 1893) Another was Thomas Lobb, an employee of the
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horticultaral firm of Veitch : he in 1848 collected showy plants on the
western side of the Gharts and in Mysore. A third was the Rev. E.
Johnson, who resided in Travancore and contributed a list of orchids,
which he had found, to the Madras Journal of Literature and Science
(19, p. 215; 1858).

In Ceylon a great interest in the ferns arose, and three men be-
came specialists in these plants, Ore was Sir William Norris (1793
1859) who had been in  Ceylon as Puisne judge, then Recorder of
Penang, and lastly in Ceylon again as Chief Justice. He did not con-
fine his collecting to ferns; but they were his greatest interest, and he
sent his difficuloies to Sir William Hooker for determination. The
other two were in business in Colombo, George Wall (1821-94) and
Th{:}m.ﬂ_g W. Nﬂ},ﬂﬁr Hﬂr!(f-tf_ T]‘\P}r became Fr;rndg of Thwaites 'w}lpn
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he succeeded Gardner as Superintendent of the Peradeniva Garden, and
worked conjointly at the ferns with him. The collection of Beckett
is at Liverpool.

The zoologist Thomas Caverhill Jerdon (1811-72) collected plants
in many parts of southern India and retained his collections until his
death after which they were given to Kew.

John Campbell, an army officer, brother of William Campbell,
who was the first secretary of the Edinburgh Botanical Society, col-
lected during the years 18335-37 abour Hyderabad and in the Circars,

and sent plants to Wight,
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V. 'THE ASSAM DELEGATION TO ENQUIRE INTO THE POSSIBILITY OF A
TEA-INDUSTREY IN NORTH-EASTERN INDIA

For a century before the foundation of the Calcutta Botanical
Garden, merchants had known that it was possible to obtain seed of
the tea bush and grow the plant, but that the production of commercial
tea did not follow. And so it was that the hush was brought into the
Garden soon after its foundation as something of interest and then
introduced afresh by Lord Macartney’s Embassy to China in the year
of Kyd’s death (1793), certainly then with an emphasis on possibilities,
According to Wallich, whose knowledge of the Garden was not con-
temaporary with either of its introductions but began in 1807, the bush
as he knew it from thae date to 1828 was always sickly ; but did not
die. Merchants in India perhaps took no interest whatever in its pre-
sence in the Garden ; but they could not forget what large profit would
follow successful production of commercial tea in india. Govan, when
superintending the Saharanpur Botanical Garden, advocated trying
tea there. But India got no further. It was in London that a move-
ment was started; Mr., Walker, a member of the East India Com-
pany, moved the Company to action ; he had read in the library of
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the Company at India House Francis Buchanan’s account of the raising
of crops inx the Shan Hills and of trade in the leaves to the Burmese;
and he had found in a copy of Don’s Prodramus Flora Nepalensic that
Edward Gardner, when Resident in Nepal 1820, had found there a
bush in cultivation and had sent a twig to Wallich in Calcutta (sce
Communications Relative to the Culavation of the Tea Plant in India,
1839). As Wallich was in London when Mr. Walker moved the
Company, he was asked to comment; and along with informing the
Company that the bush was unhealthy in Calcutta (he did not diag-
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in the mountains of India perhaps in Kumaon Sirmur or Garhwal,
‘corresponding entirely with those in China and Japan in which the
cuitivation of the tea shrub is carried to the greatest extent and per-
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randum, into the hands of Lord William Bennnck, who had just
been chosen to be the new Governor-General; and he on his arrival in
Calcutta in 1833 laid them before his Council with a recommendation for
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onc of the members of the “Tea Committee” which was neminated by thc
Council to formulate proposals for action. The Secretary of the Com-
mitree was a merchant, G.J. Gordon. The merchantle community was
further and well represented. One of the official members was Jamse
William Grant (1788-1865), a man of wide interests whom I shall need
to name again. He was the Grant to whom Griffith dedicated his genus
Grantia; and he was for a short time, two ycars after nomination to the
Tea Committee, in temporary charge of the Calcutta Rotanicat Garden.
The Tea Committee first of all sought advice at Sabaranpur from Hugh
Falconer who had succeeded Royle; and Falconer advised exactly as
Royle would have done that trials should be made in the near-by 1lima-
laya, ‘from Dehra Dun up to 3,000 ft.” Wallich concurring peinted out
the presence there of his seed collector, Robert Blinkworth, whe could
be made available to assist. So he was; and it scems that he was involv-
ed in planting in Kumaon or Garhwal to the end of his like. As a
second recommendation the Tea Cornmittee asked thar seed be
procured from China ; and it was decided that Gordon should go to get
it. Wailich thereupon volunteered to act as secretary and was appointed

'
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business. He offered to go to the north-western Himalaya, where he

would have made extensive plans for the receipt of what Gordon was to
get; but the Government decided that this was not necessary. Plans
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most of it was to go to the north-western Himalava; the Nilgiri Hills
were to receive a fair quantity and the balance was assigned to un-
spn:-::l,ﬁt:d places in southern India. What arguments were adduced to
give second preference to the Nilgiri Hills cannot be stated. Assam was
not thought of ; then suddenly it came into view, by the discovery that
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a rumour of several years earlier that tea actually occurred there was
founded on fact. 'The story of the discovery is complicated by the num-
ber of men who had a part in 1t

In 1823, a certain Robert Bruce travelling up the Brahmaputra as
athers were daing, on the look our for a business opening, was successful
in geuing into relations with a Singpho chief; and frdm the Singphos he
learned that they prepared for themselves a tea locaily, As he told no
one, his position remains some what shadowy. In 1824, the first Burmese
War broke out. Many an officer during the fighting and exploring would
have had a chance of learing as much as Robert Bruce had learned ;
amd it would seem thar it was then that the rumour referred to above
reached Caleutra, But the only record of this rumour is in much later
circular of the Tea Committee, The Governor-General's agent on the
North-gastern Frontter in 1826 was a capable officer by name David
Scott; and into his passessian came a leafy twig from Manipur, said to
be of a shrub which gave tea. This he sent to Calcutta. A statement
that it came from Tezpur was an error. Wallich with caution decided
that the specimen probably represented a species of the genus that gives
tea, bur nor the tea bush itsell: and he put it away as Camellia ¥ scor-
tiana. Scott died without doing more. Pemberton afterwards told
Grithth thar this plant was only known from one spot, which may well
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who explored in Manipur in 1883, there is much wild tea in eastern
Manipur.

When the Burmese War broke out, a younger brother of Robert
Bruce, Charles Alexander Bruce, arriving in India as part of the per-
sonnel on one of the Company’s ships, velunteered for war service and
was given charge of a gun-boar or gun-boats on the Brahmaputra; and
he remaincd in Assam after the war, policing the upper waters of the
river. In 1831, he passed under the orders of a new political Officer,
Captain Andrew Charlton. The twa from this date took parts in the ex-
posure of Tea in Assam that can scarcely be distinguished. While it is
evident that Bruce had opportunitics of knowing more than Charlton
by reason of longer residence, Charlton had the administration in his
hands, and whatever knowledge there was to be passed on passed
through him w the Governor-General’s Agent ar Gavhad. This
According to C. A. Bruce, the Singphos reminded him of his brother’s
interest in the Tea. Robert had died. Records show that Charlton had a
knowledge of the presence of Tea atleast in 1832, for in that year he
wroate to Jenkins regarding it and, more than that he tried to send a
living plant to the Caleutta Garden. Wallich presumediy had not vet

returned, and Charlton tried to get to its destination by the services of
the curcenn }n]‘\h Tvtler. b ha failed
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Charlton brought seedlings into his garden; but this may not
have been until 1834. The Singhpho village of Bisa in the Lakhimpur
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Frontier Tracts near the Burhi Dihing river is likely to have been
the placc whence they came, for Bruce appears to have been familar
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diya. Charlton who had submitrted specimens to Jenkins in 1832, sub-
mitted more in 1834. Dr. H. H. Mann suggests (in Bengal : Past and
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mely prohable, for it is certain that neither Charlton nor Bruce had

clear ideas of the importance of the presence in Assam of the Tea

bush.

Charlton sent leaves to Jenkins in May and leaves with fruit
in November. These Jenkins forwarded to Wallich who determined
them as representing Camellia theifera, the true source of Tea. He
immediately informed the Tea Committee (24 December, 1834), and
the Committee recommended thar a Delegation be sent to study the
conditions under which Assam produced it, Wallich to be in charge
with another botanist and a soil expert to support him, the betanist
kins expected that the area of the Tea bush in Assam would be found
to be the margin of the tea-growing area in China and had ideas of
using the occasion for ascertaining the nature of the country of north-
ern Burma and rowards Yunnan.

William Grifith (1810-46) was mentioned in my first chapter
{p. 37} as having been brought to Wallich in London by his teacher
Lindley, and as having drawn up accounts and made illustrations
which Wallich put into his Plantae Asiaticae Rariores. Wallich was

so tmpressed by Griffith’s ability that, on learning that he was about
to sail for India, he made up for him a small bundle of named plants
to help him to recognise species which he was sure to meet, Grifith
then reached Madras already with a reputation. From Madras he
was sent to Mergui and he was in that distant post when wanted by
the Tea Committee.

John McClielland (1805-85) had joined the medical service in
India in I830 and was in Kumaon, when he likewise was wanted,
His interest was in Geology ; but at times in his career he turned
batanist and collected rather considerably ; in 1849 he did this in the
Bengal district of Birbhum and in 1855 in Lower Burma. The two
young men, Griffith 24 and McClelland 29, were ill-matched with
Wallich, whe at 48 was old for his vears.

Francis Jenkins (1793-1855, ultlmately a Major- Generai), after
proving his ability as an administrator at Nagpur, succeeded to the
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would have the Delegation cross the Khasia Hills and he would send
them from Gauhati up-stream ; but that was not all ; he sought to
arrange that a party would come to the Assam border from the Resi-
dency at the Burmese Court to meet at the frontier a party that he
weuld send from Assam. As it required a little time to get Griffith
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to Calcutta, Jenkins had time for planning. Finally Wallich, Griffiche
and McClelland left Hugli by boat on 31st August 1835, to thread
the Gangetic delta and then the jheels of Sylhet to Terrya Ghat,
whence they climbed to the plateau, Griflith both in the jheels and on

the olateau meeting a veretation the like of which he had nor seen
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before and collecting with thac intensity which was his, Wallich, to-
whom the plants were not altogether new, refatively indifferent.  Di-
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rel resulted when Wallich deprived Grifith of his means of collect-
ing. McClelland seems to have :~:ii¢:ntl}r sided with Griffith, as he saw
Wallich removing Grifbth’s specimens from the plant presses to make
room for his own. Wallich afterwards could write generously of
Griffith (see for instance in Hook. J. Boz. 1841, p. 192) ; bur Griffith
never forgave Wallich, though in his private dlar}r he wrote at the
—%&é&&%&f&p‘ﬂﬂh&hﬂ;&ﬂﬂ%ﬂ%ﬂh&%}ﬂ%&ﬁ%
Griffith had already planned his own ‘Florzt Indica’; and this could
have irritated Wallich, for Wallich would not forget his own failure
te produce an extended editions of Roxburgh's Flora Indica.

During the assembling of the Delegation, Gordon returned from
Canton with the first of the several consignments of Tea seed that
he was destined to procure. The misstonary G. Gutzlaff had helped
him and was in a good position to do so, for he served the Chinese
Ingpector of Trade as an interpreter, Of this first consignment of
seed, 20,000 were set aside for Assam and 20,000 for the north-west-
ern Himalaya ; the balance, which was small, was allotied to the Nil-
giri Hills. An attempt to forward the consignment in a germinated
condition was made, possibly with injudicious haste, and the seed
for Assam arrived the worse for that at their destination, Sadiya
carly in 1836, The Delegation must have been in the Khasia Hills
when the seedlings left Calcutta ; its three members arrived at Gau-
hatt on 23rd November 1835, and left for Sadiya nine days later,
reaching Sadiya 16th January 1836, just ahead of the seedlings. Before
that date, Charlton had had the misfortune of being wounded in re-
pelting a raid into the valley, and he was in hospital, Bruce being in
charge of affairs. Charlton's garden with the transplanted tea plants
in it was a mass of weeds and its fence broken through by straying
cattle ; however, the young plants were there for the Delegation to
see. Bruce took the Delegation forthwith to Blsa. where two arcas
were examined. On the way back to Sadiya dnother 12 miles above
Sadiya, was visited. Next, a site for a nursery for the seedlings from
China was sclected, the position being Saikhoa (alias Chykwa) with-
in a few miles of Sadiya. Bruce then took the Delegation to the Mut-
tack country on the east side of where Dibrugarh now is; and for
more than a month they wandered very uncomfortably from -one area
where the Tea bush was to another. Lastly they went down streany
and visited an area in the neighbourhood of Jorhat, McClelland,
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whose report on the soil scems to have been excellent, thus got the
facts on which to form his judgment. Griffith thought that Bruce’s
knowledge was superficial and in this doubtless was right; Bruce
grew knowledgeabie later. As soon as the Jorhat area had been seen,
Wallich, extremely anxious to get away from what he thought would
end his life, went down stream, taking Bruce with him, the others
of the Delegation thinking that Wallich had left them behind with
the intention of excluding them from a hearing. They made 2 short
direct orders of Jenkins.

When Bruce had cause in 1839 to report to the Tea Committee
on subsequent work, he gave 2 map showng in how many further
arcas he had found the Tea bush.

By Jenkins' arrangements Griffith was to join the exploring party
for the Burmese bonndary in the next cold whether ; meanwhile he
was established at Sadiva, and stayed there except for an attempt
made with Jenkins' approval to penetrate the Mishmi Hills along the

beginning of the route which Wilcox had used when in 1827 he suc-
ceeded in establishing the volume of the Irawadi at Manchi and
therefrom the not altogether remote position of its origin.  Grifbth,
however, was very soon turned back by want of porterage, but not
without considerable collections, Immobilized in Sadiya by the rains,
he threw his energy into detailed examinations of the plants about
him, carrying his investigations as far as his microscope could take
him 1o accordance with a habit that he had formed either at, or more
+ 1
Indica’ ahead, intensified. At Mergui, his regimental duties had been
ight enough to have allowed him to commence collecting these
descriptions ; ar Sadiya he had nothing to prevent him from getting
on with them until in February 1837 came the time for joining the
party for the Burmese frontier. It was led by Major A. White. Gri-
fith, before he started, examined the nursery of Tea seedlings at
Satkhoa and found the last of them perishing. Major White's party
ran into great difficulties ; for that reason it could not keep together
but tailed out; and the forward part got to the top of the Patkoi
Range with the hinder part unable to catch up. Gniffith was in front
when a messenger arrived to say that the party from Burma was not
far away, This party was led by Dr. George Thomas Bayfeld and
had been two months on the way. It was to be another two months
in getting back. There was a meeting between it and the front of
Major White's party on 5th March 1837; but the transport had got in-
to such a state that both parties had to go back, and Griffith’s extre-
mely forward position made it expedient that he should join the Bur-
mese party rather than go back as Major White did ; he and Bay-
field therefore went to Ava. It was a wonderful journey : the track
was not unknown, but was through lawless country and uncivilized




ther cowed by the tramp of armed men through the hills during the
fighting of the Burmese war. Passage had to be bought, Griffith says
expensively. A remark by McClelland in an obituary notice that
‘Griffith travelled with only one servant’ has been misinterpreted
mto ‘travelled with only one companion’. It was not so; but
he travelled in a very small party and must have foregone largely
the making of collections. Yet he collected even in the Hu-

kawng Valley, which he crossed, then reached the limits of Chi-
nese seeking amber and jade , and so Mogaung, from which place
transport by water was available, Griffith got the Tea bush once;
and Captain S. F..Hannay, a member of the Assam party, when he
had been in Burma earlier had seen it once, so that the journey
scemed to confirm Jenkins' idea of continuity between Shah tea grow-
ing and Singpho encouragement, the Singphos finding it worth while
to fell rival shrubs to increase their Jimited supplies—the occurrence
natural, the lacal abundance consequently artificial.

From Mogaung to Ava, Grifith and Bayfield used water trans-
port and reached the end of their adventure in May.

Grifiith’s diary, reproduced as pp. 60-108 of the appropriate vo-
lume of his Posthumons Papers, gives in derail what he saw on his
journcy and pp. 115-145 give a report which he made ro the Gavern-
ment.

Griffith remained for two and a half months in the neighbour.
hood of Ava; then he descended the Irawadi to Rangoon, taking
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cuita by sea in May 1838. After the mannet in which Wallich had
left him at Jorhat, breaking up the Delegation, he had not expecred
to be required to make a reporr on T'ca, but he was  asked to do so.
Complaining that the facts were no longer fresh in  his memory and
that the collections of the Delegation, which had been for two vears
at Calcutta in Wallich’s possession for study, had not yet been got
inte such order that he could profit by them, he obeyed the demand
and reported to Wallich who sent the report to the Agri-Horticnltu-
ral Society for publication (Trans. 5, pp. 94-180), In i1, Griffith,
on data much too meagre, sought to argue that the genera associated
with the Tea bush in Assam, by occurring also in the tea tracts of
China, showed the bush endemic in both places, He was disappoint-
ed that Wallich had not cleared the ground for him.

Griffitk’s connection with Tea ceased with the report. On the
other hand, C. A. Bruce had become wholly absarbed ; his activities
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the manufacture of Black Tea as now practised in Sadiya and by a
report which sent in 1839 to the Tea Committee, which distributed
it, and the Asiatic Society of Bengal printed it (Journal, 8, pp. 497-526),
as also the  Madras Society of Literature and Science (Journal, 10,
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p. 169}, The number of patches or plantations under his charge
becoming too numerous, they were divided into two groups, half
under him, and half under John White Masters who had been Head
Gardener in the Calcutta Garden under Wallich. Next, the Assam
Company having been established, the Government made over the
larger part of the patches to its care, glad to be freed from what
was under them a costly undertaking. The Company retained Bruce
and Masters until 1843 and then tried new controls, Masters went
hack into the service of the Government and became sub-assistant
under Jenkins in the Nowgong District in which position he made
an expedition into the Naga Hills and on it collected plants which
were sent to Calcutta. Later he was Extra Assistant Commissioner
of Golaghat and, when he retired in 1862, was awarded a special pen-
sion for ‘his very high character as a public officer’.

Jenkins caused large collections of dried plants to be made about
Gauhati. Under him at that place as the Government Awpathecary
was Charles J. Simons who collected both in the valley and in the
Khasia and the Mikir Hills. The earlier of these collections were
sent to the Calcutta Garden, the last to Sir Joseph Hooker, Jenkins
obviously helped Thomas ]. Booth to make his horticultural expedi-
tions from Bishnath into the hills of the Dephlas at  the sourh-east-
ern gorner of Bhutan, Booth had been sent to India by his uncle
Thomas Nuttall, the genins (1780-185%) who made his reputation
as a botanist in North America (1807-1836) and then in Hawaii, re-
turning to Britain in 1852,

VL. GRIFFITH'S FURTHER SERVICE

Grifith was not allowed to stay long in Calcutta after his return
from Burma, but was detailed to accompany the Mission of Captain
Robert Charles Boilean Pemberton to Bhutan, Again he left Hugli
by water on the last day of the month of August, 1838 ; this was ex-
actly three years from his earlier departure. He chose to cross the
Khasia Hills again, as he had done with Wallich, but wvaried the
route. From Gauhati, he went with the Mission which penetrated
the mountains northwards to a  depth of about 80 miles, then turned
west and crossing high passes, one of 12,500 ft., regained the plains
by the Buxa Duars as the rains of 1839 were commencing, Jenkins
would have liked to keep Griffith in Assam ; but the Governor-Gene-
ral, Lord Auckland, had other work for him and attached him to the
arfuy of the Indus which was preparing to march on Kandahar. Lord

Griffith every llherty consistent with safctj.?.
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Bengal than in a sandy place where the flora was so sparse. He fol-
lowed the Sutlej to the Indus and the Indus to Shikarpur ; then went
with the army through the Bolan Pass to Quetta, botanized all the
way Kandahar and from Kandahar to Kabul. When he left Afgha-
nistan, it was by Peshawar, If 2 map be consulted it will be seen
that he went round the central massif, not through it ; but he reached
considerable heights in the north-western parts of the countrj,r When
the army was being withdrawn, he asked leave to remain with sus-
veyors who were finishing their work ; and this was granted. He
stayed untl it was unsafe (o stay any longer and the last part of his

exploring was in the latitude of Kabul, which he cxamided very
t_hnrmlcrh]u Unfaortunately he had 1nncr illness during this sxten-
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sion of his time, suggesting that his excellent constitution was not
completely proof against the strains that he put on it. He,made
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otherwise he engaged local men to collect and bring plants to him.
It is noteworthy how many of the officers who collected were men of
note for their ability, These he records as giving him dried plants.
Firstly the surgeon David Ritchie (1809-66) ; he had been a pupil of
Robert Graham in Edinburgh ; his service during this war took him
to Herat, whence he brought a collection to Griffith. Griffith whose
travels towards Herat ended at Kandahar, was particularly grateful
for this, which, he remarked, proved to him that the flora of even
the hotrest parts of Afghanistan is European in character. Ritchie,
though he published nothing, remained a collector through the rest
of his Indian career, collecting in Bombay, Sind, the Punjab, and
Central India, and the herbarium which he built up was given after
his death to the Rovyal Botanic Garden, Edinburgh. Another co-adju-
tor was a surgeon on the Bombay staff named Grant who brought
plants from Saighan to Griffith. Griffith acknowledges aiso the ser-
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death, shortly before Griffich’s, and of Licutenants Thomas Hutton,
an excellent zoologist, and Henry Mortimer Durand, afterwards knigh-
ted for his eminent services. Sanders had collected for Griffith be-
tween Kandahar and Herat ; and these specimens would have linked
up with Ritchie’s, but were lost in fording a river. Hutton and Du-
rand collected chiefly about Quetra.

Grifith was not a man to miss an opportunity, and on his way
back to Calcutta he doubled his casier marches to provide time for
diverging northwards to Simla and Musscorie, and southwards to
Jabalpur, But the season was mid-winter and not good for collecting
the flowering plants,-though both divergings afforded him a glimpse
of countnf that on o othcr occasion he could have seen. He had
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1o Simla, but that was disaliowed. Evidently by visiting Jabalpur,
he enlisted the help of Donald Macleod who was at the time Princ-
pal Assistant to the Comimissioner at Jabalpur ; and Macleod made a
collection for him. William Munro, mentioned earlier as having
commenced collecting in Coorg, was about this time at Agra whence
he sent specimens to Griffith. Griffith, unable to visit Nagpur him-
sell, sent a collector to that place. Further he had material thence
from Markham Kittoe. Kittoe earlier had been sent from Orissa to
enquirc into a report thar coal was available inland ; he collected
then and at various places at various times between the Circars and
Nagpur.

Another illustration of Griffith’s intention to get collections from
places that he could not visit is his sending of collectors from Cal-
cutta to Darjeeling in 1843. He kept a personal collector for years
in the Khasia Hills. All this was done to make his ‘Flora Indica’ as
extensive and complete as possible. He relied on Wight for the Penin-
sula.

When Griffith had arrived in Calcutta from Afghanistan, he oc-
cupied himself in sorting and arranging his collections, eliminating
to some extent duplicates from which Sir William Hooker and Lem-
ann profited ; but Lemann passed what he received to Bentham. Mean-
while he was appointed surgeon at Malacca, an appointment which
pleased him as promising leisure, and a delightful flora. The forest
began only four miles from the town and from his dwelling he would
see the alluring outline of Mount Ophir, Within a very short time
of his arrival at his station, Sir William Norris came from Penang
to botanize with him on that mountain. In 1842 Wallich’s health
gave way and Griffith was summoned to Calcutta to take charge of
the Garden. Wallich’s departure was urgent ; and as time was need-
ed for Griffith’s journcy Voigt was invited from Serampore to bridge
the gap. Griffith arrived at the beginning of December 1842, It
was a bad day for the Garden when this happened, for he proved to

quite unsuited ; he destroyed its amenities as a pleasure garden
because it did not satisfy him as a taxonomic chart; he declared
that the association of the two are incongruous. The consequences
of what he did are given in the next section. His acting appointment
lasted for exactly two years, save that he was only on his way to
Calcurta during the first three months, Wallich returned from his
leave in August 1844, Griffith, released by his return, remained in
Caleutta, busy with his own affairs, mainly the arranging of his col-
lections, preparing them for despatch to Britain where in the leave
which could not be put off much longer, he would work on them
towards his ‘Flora Indica’. Morc duplicate material was eliminated
to the benefit of Wight and Gardner in Ceylon. He arranged serially
his Assam species under numbers 1 to 1,460, his Bhutan species 1 to
1,191, and his Afghan species 1 to 1,275. It would scem that the names
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of the actual collectors disappeared in the arranging. What happen-
ed to subsidiary localities is not evident. Then in December 1844
he returned to Malacca and had scarcely taken full charge of his du-
ties when he was takea ill; and died (Sth February 1845) from
it would be, those fell consequences of malaria that killed Jacque-
mont.

VI, WALLICH'S SECOND PERIOD OF SERVICE AND THE DESTRUCTION OF THE
FIRST CALCUTTA BOTANIC GARDEN

[t is necessary to return to the year 1832, that is, the year when
Watich resiimed his Bost at fl‘lg Calcueta Botanieal r:ﬂﬁ'lnﬂ'n_ This
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he did with diminished success, which may be astributed to a loss
of health, My preoccupation, consequently, at the commencement of
this section is Wallich’s health. He had been declared il at different
times; he had been driven out of India in 1812 and in 1822, when
he took a voyage to Singapore. His health was given as a reason for
his taking leave in 1828, In 1830, Sic William Hooker wrote of him
as ‘greatly enfeebled by twenty years of incessant bodily and mental
fatigae’ (Bot. Mise. 1, p. 42). Gnifith in 1836, when with him on
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the Assam LACICEAtION, TCCoracd (nar nDe couid Notr s.&Cp and was i a
nervous state, fearing that he would not return from Assam alive,
and thar his marches were so short as to be of only five miles. At
the end of the Delegation, he almest fled from the country. Minutes
of the committees on which he served tend to record absences. In
1842, he was driven by ill-health out of India and went to the Cape.

work. Wight in 1845 wrote ‘Wallich's botanical day is over’. In
1847, he left India for the last time, During the few remaining years
of his life he distributed with Bentham’s help a residunm of the
great collections that he had handied so well during his leave of
1828-32, He died in 1854, The above justify the conclusion that

Wallich, after returning from leave, was not the man that he had
been

[ have had occasion to refer to his quarrel with Griffith. Rather
unwillingly I have to refer to another, becanse of its bearing on hap-
penings to the Garden. In the month of August, 1838, Wallich de-
manded the dismissal of his head gardener, J. W. Masters, accusing
him of gross misconduct in abetting attacks on the management of
the Garden. Masters protested ; but the Governmcent seplied that
discretion in the matter was with Wallich. And Wallich got his
way.
Joha White Masters (c. 1792.1873) had gone to Caleutta to help
in the carrying on of a school; at 2 date after Wallich’s return in
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1832, he was engaged by Wallich as Head Gardener in the Botanical
Garden, After his dismissal he went to Assam and was given charge
of Tea plantations as has been recorded (p. 63). When recording
it, I called attention to the high character that he had. It 15 not
possible to judge between Wallich and Masters ; but it is necessary
to note that Wallich was under criticism.

A writer called him ‘Wallich who goes somewhere cvery year’
implying neglect of his charge by absence ; and the statement at one
time was not untrue: in 1826, he had travelled through the sub-
montane forests of Oudh ; in 1827, in the teak forests of Burma; in
1828 he took leave and was away till 1832 ; in 1835, he was in Assam.
But he had not been away between the Assam Delegation and the
vear of the dismissal of Masters. In the issue of McClelland's Cal-
cutia Journal of Natural History of July, 1840 (1, p. 302), Wallich
was editortally accused of neglecting the Garden; it is not said in
what way. In the issue of July 1841 (2, p. 228), a more precise accu-
sation is made. Wallich had reported to Government at the end of
1840 on what he called ‘the exertions and progress which have been
made during the last five years’, detailing at great length the number
of living plants sent out. The list is long enough to justify a re
mark that Royle printed at this time (Essay on the Productive Re-
sources of India, 1340), to the effect that the influence of the Cal-
cutta Garden had altered the horticulture of Bengal; but what the
reviewer in McClelland’s journal wrote was : ‘Dr. Wallich seems un-

fortunately to be impressed with the idea that the introduction of
nlante intn the Botanis (2arden and the neiochhmirbhand ~F Calenrea
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is the great object of the institution’ The reviewer developes only
one complaint : it is that the Garden had ceased to have any field
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the activity in horticultural, there is inadequate botany’, As already
recorded, Wallich’s health broke down so completely in August 1842
that he left India hastily and Griffith ardved towards the end of
the year to act for him. Griffith immediately wrote a report on the
Garden ; and we, trying to read history, bringing the two fault-find-
ing statcments in McClelland’s journal alongside this report and re-
membering the intimacy between McClelland and Griffith, becomme
convinced that the McClelland-Griffith combination issued the un-
signed accusations. We may thercfore examine Griffith’s report and
form an opinion on the accusation that Wallich had ‘neglected’ the
Garden, which, 1 think, must b€ that ill-health had taken the energy
out of Wallich, who was passing into a condition of marking time,
Griffith arrived in Calcutta to act with his mind made up ; he knew
what he wanted. Printed copies of the letter that he wrote asking
approval for what he would bear the date 1st May 1843. But printed
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January 1843, which must have been written before the other. How-
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ever, the month is of small importance. In the letter to Wight, Griffith
tells him that he had the sanction of Government for his alterations ;
turning to the other letter we find the proposals. The Garden, he
states, was ‘literally choked with trees’, some of them mutilated and
some fallen. The students of the Medical College came weekly for
2 lesson in recognizing the sources of their drugs and for them the
mediciral plants were labelled in Bengali ; but otherwise there was
no labelling. It had been a custom to dry specimens cut from plants
when they flowered in the Garden and preserve them in a re-
ference collection kept in a seed-shed where they could be looked
up if the name of any plant were questioned. The plant names
were otherwise retained in the memories of the older and more ex-
perienced staff (or misremembered). But Griffith found that the
safeguard had been allowed to get into disorder. It had existed from
carly days, ‘broken up by Wallich when he went on leave, renewed
on his return, and then disordered. Griffith, rightly convinced of its
importance, had the Garden collected over and not only made up a
Garden set, but cavsed four others to be made which he was prepared
to deposit elsewhere. Of the specimens which Wallich had had dried
g1 ¥ " arained: 3107 - tlla A L] [1.d " .
had had trouble in deciding what the names should be, so confused
had the Garden records become, Griffith stated that the library was
also in disorder yet again, Roxburgh had laid out a Linnaean garden
ie,, a border of selected plants spaced to exhibit the Linnaean System
of Classification ; and it, too, had been in disorder before Voigt took
over. It is very easy for such borders, where annuals are likely to be
common, to get out of order by the scattering of their seeds with a
consequent volunteering in wrong positions. Griflith says so much
of disorder that his indictment was serious ; and he could scarcely
say so much without foundation. He asked for fundamental changes
as well as corrections of what had gone wrong. He would gather
into one place nurscries that were scattered about the grounds; he
would replant so as to get related specics in  apposition and have a
garden of the Natural System to contrast with the Linnaean System,
as weil as lormal Hower beds; he would fill the many small fanks

; i . left over
would be allotted to trees planted like with like ; above all, he would
build up a working herbarium—a public herbarium, he called it—
in the top storey of the Superintendent’s house, placing it there be-
cause the situation was airy. Roxburgh had asked for that top storey
that he might very largely live in it, and it was only accessible through
the lower private quarters of the house; Wallich had stored his
dried collection in the basement, which one must say was thorough-
ly unsuitable but completely accessible. As to the reference col-
lection in the seed-shed, Griffith asked that the Government would
give ‘rigorous orders’ for its strict maintenance. Towards the
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‘public herbarium” he put aside a quantity of his own duplicates,
He would increase it by sending out collectors, selecing them out
of his staff ; and he would do all without asking for additional
funds. Of thesc proposals, he wrote to Wight: “The Government
have approved all my suggestions and plans for improvements of the
Garden. My plans are for a Natural Garden (re., a border exposing
the Natural Systemm) flanked by a garden of medicinal plants and 2
garden ijllustrating the useful plants of Lower Bengal. The first will
occupy a large circle or ellipse with interior circles or cllipses, the
central, the smallest, for Acotyledons ; the second for Monocotyledons
and the two outer for Dicotyledons, Whatever this arrangement be,
the same will be that of the flanking gardens. The situation in front
of the Conservatory will be convenient for the Natural garden—-trees
and large shrubs will not be admitted ; but they are to occupy other
parts and be in groups of Natural Orders and Classes’. Then he adds :
‘T apprehend, however, that all my labour will be thrown away for
want of time to complete the work before the period of my acting
appointment cxpires’. Then why did he begin it 7 His apprehen-
sion was right ; Wallich returned in August 1844, and the work stop-
ped. Griffith mus¢ have had to enlarge the open place in front of
the Conservatory to accomrmodate his circles. Now these were in the
full sun, trees excluded ; and trees are the natural clothing of the land
in a climate as that of Calcutta. Griffith had not thought things out ;
the shade loving ferns had a central position ; and we find him later
admitting to Wight that he was short of ferns that would tolerate
the position. The impracticability of Griffith is evident.

Griffith found his teaching work heavy., He was of course new
to it. He realised the need of a local Flora for the students, and sug-
gested that he would write one. Such a work by Griffith would have
been in the Natural System ; but the Calcntta students were doomed
to the Linnaean System for yer a very long while.

Wallich having resumed charge, Grifith moved into the residen-
tial part of Caleutta and Busied himself until December completing
the arrangement of his collections and packing what he would need
in London on the leave that he was anticipating. He had under-
taken to get Voigt's Hortus Suburbanus Calcuttensis printed and had
to see that through the press. His friends noted signs of bedily wear,
but his mind was as vigorous as before; he warchoused his collec-
ticns, married and went to Malacca where at once he reorganized
his collecting. Then he became ill and rapidly worse. Alarmed at
the prospect of the collapse of all his hopes, he willed the materials,
that he had assembled, dried plants, plants in spirits and copious,
notes,” to the Company whose officers had encouraged him o go so
far. Tt is interesting that transfer by will was required, and very in-
teresting that he was individualistic in suggesting no botanist to take

his work up. Wight, as soon as he heard of Griffith's death, suggest-
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ed that 2 full set of Griffith’s dried plants should be retained
in India ar Calcutra and even offered to mount the specimens. Like
Griffith, he wished to sece a public herbarium at the Garden.
The government accepted the printing and ordering of Grifhith’s
notes and drawings and the making available of his collections
of dried plants without specific plans for maintenance ; and they
entrusted the work to McClelland, Griffith’s most intimate friend
after Wight. Wallich becoming ill again, it was convenient to put
McClelland in charge of the Garden temporarily, for he needed the
Garden’s artists and the Garden’s facilities for arranging Griffith’s
material, Griffith, had he lived, was to be Wallich’s successor ; on
his death the choice fell on Falconer who at the time was in Britain
on leave, the length of which was extended on purpose to enable

him to finish his examination of the vast supplies of fossil bones that
hg had tal-f-n m Tondon McClelland rn‘IﬂP]Fhﬂl}f infatuatesd 'l'r'“‘:lrfgrds
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Griflith, now 1s charge of the Garden, resumed the remodelling of
it on Griffick’s plans.  Sir Joseph Hooker, arriving in  Calcutta in
January 1843, saw the resultant desolation and wrote to Falco-
ner to warm of it {see Life and Letters, 1, p. 235 ; 1918)., When he
came later to write his Himalayan Journals, he put his impressions
in this form (1, p. 3; 1854) : ‘Of the Gardens it 1s exceedingly diffi-
cult to speak ; the changes had been so great*and from a state with
which I had no acquaintance, There had been a great want of judg-
ment in the alterations madc since Dr. Wallich’s time when they werc
celebrated as the most beautiful gardens in the East, and were the
great object of attraction to strangers and townspeople. I found ins-
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every tropical garden) or other beauties than some isolated grand
trees which had survived the indiscriminating destruction of the use-

attempt to render a garden a botanical class-book’. 'The Garden had
been and still was a playground for Calcutta, perhaps then more so
than later. It seems strange that Calcatra did not protest as the des-
truction developed ; but, Hooker commented, Calcutta seemed to think
little of its Garden. It may be recalled that the Garden had been
known as “Wallich’s pet’ in the twenties of the century. Granted that
its condition had deteriorated then, had Caleutta lost enough of its
pride in it to be indiffcrent, though the change in the form which it
took must frave been distressing? One feels exceedingly sympathe-
tic towards Wallich who saw the ruin, and perhaps through his ill-
health, felt powerless.

Wallich published very little during the second half of his ser-
vice. Griffith, blaming him for not having brought back to Calcutta
a set of his plants, said that he had prevented himself from the con-

tinuation of his work by depriving himself of the means of recog-
nizing his own species, It has been supgested that Wallich, when
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rerurmng 10 Indla, in whlch case he would not need to a]lot a sf_'t for
personal use in Indta. The suggestion is plausible. When he found
after returning that he had spoilt his means of recognizing the spe-
cies that he had in the Garden, as already explained, he had it collect-
ed over and then found himself, as Thomas Thomson noted, in fre-
quent doubt as to the proper names. Still more would he find him-
self in doubt in regard to wild species. Why were the growing plants
without labels # Gardeners in Europe at the time used painted wood
or stamped strips of lead for labelling what they grew. It had heen
possible with a larger effort to do something in Calcutta ; but there
ts no record of Wallich having tried to label the species. He seems
to have considered quantity of species in the Garden his aim rather
than quality, and that would mean retention though unhealthy (as
in the case of the Tea bush) of that which did not stand up to the
saturated soil and excessive humidity, the trees that Griffith said were
Tallen’,

In regard to the absence of a working herbarium, it seems that
Wallich did not wish for one. He told Sir William Hooker how di-

fhcult it was to take care of dried plants; he collected sparingly
when in the Khasia Hills with Griffith, and he retained no field col-
lecting parties. But he could not avoid collections of dried plants
being sent to him, just as they were sent to the India House to be
taken care of. Collectors assumed that he ought to dp so. On his
way back to Calcutta in 1832, Rotter, seeing him in Madras, gave
him what would scem to have been the first bundles of a new accu-
mulation. Vicary followed in 1833, in sending plants from Saugor,
The Assam Delegation resulted in stimulating Jenkins to collecting.
Schmid sent a small bundle. ‘These and other gifts resulted in a col-
Jection of collections, which is a different thing from a wosking her-

L it 'T'L nnnnnnnnnnnnnnnnnn r] I-—nd—n l""ﬂm t—-’ J— tE et ad 'I:ni-itrrbil'rl nﬂr‘l‘
IJd.I.lI..I,].LI. L IC \iudj]k]ll‘.b l]_]l.,.l.\. oLl LILFILL UI.I..I.IJ.L].J.G [ W Ly B \"!'l-ll-'l—lg ELLIRE

Thomas Thomson inherited charge of a not inconsiderable store™when,
in 1854, he succeeded Falconer as Superintendent of the Gardery : he
then made an inventory which he sent to the Asiatic Society of Ben-
gal for publication (fourn. 25, p. 405, reprinted in Hook. . Bot. S, p. 33)
and from it we learn what additions had come in to that date. Along
with the bundles already indicated, the collection had held one of the
three sets which McClelland had constructed from Griffith’s materiak
Kittoe's gatherings had gone into it ; there was a small bundle of plants
from the District of Jessore presented by a missionary, J. Barry, a larger
collection from Birbhum made by McClelland, Khasia Hill plants
collected by the geologist Thomas Oldham, a smailer bundle from the
same hills from the surgeon Joseph Fayrer (afterwards knighted), and
plants both from the hills and the Assam valley from the pharmacist
C. J. Simons ; HF.C. Cleghorn had sent plants from the northern
districts of the Madras Prcs'.ldcncy and Gibson's herbarium from
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Bomba}' had becn given ; also Sind plants from Stocks, ]abalpur plants

plants addmonal to his ﬁrst glft Thomas Tht}mson possesscd a largc
herbarium: of his own. It must be obvious from this that the botanists
in India in general thought that there should be a working herbarium
at Calcurtta ; but such a herbarium had never as yet been organized.
McClelland’s last act, before surrendering his charge of the Garden
in 1847, was o issue a Guide-book with 2 map, which is very diffi-

the great Banyan trec ; even the river banks are not there. The map
shows, of since lost features, Griffith’s circles and the places allotted
to ‘orders and classes’ in the arboretum, but does not give an idea how
far these positions had become occupied. A list in it of species in
cultivation is not for the garden as a whele and is in general unhelpful
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When Sir Joseph Hooker was leaving India in 18530, he saw the
Garden again with Falconer now in charge, ‘very busy...,replanting
the greater part of the grounds’. It was necessary to fill up nks
thar by injudicious cuttings were destroying the most valuable parts
of the land, to drain many acres and to raise embankments to pre-
veat the f:ncmachmg of the river (Himalayan Journals, 2, p. 244; 1854),
The Garden had had an internal economy by which its own need

in timber, cordage, bamboos, etc, was met ; this economy had been
destroyed.

VIII. GRIFFITH AS A BOTANIST

Sir George King in an address to the British Association in 1899
said of Grifith (p. 6) : ‘WNo boranist {of India) ever made such ex-
teasive explorations nor himself coflected so many species (estimated
at 9,000) as Grifhth did duning the brief thirteen years of his Indian
carcer ; none ever made so many descriptions of p]ants from living
specimens,  His botanical predecessors and contemporanes were men
of ability and devotion : Griffith was a man of genius’. This will
not be disputed. Professor W. H. Lang (in J. W, Oliver’s Makers
of Birtish Botany, p. 179 ; 1913), estimating his calibre, calls attention
to his prodigality of labﬂur and to his penetration in search of facts.
Griffith worshipped Robert Brown and Francis Bauer, Brown for his
refusal to stop in taxonomy short of the ultimate power of his micro-

say that what he wanted was the absolute truth, and this from his
‘teens’. Thoroughness came to him as a student; he would let no
character escape examination in the plant before him and he would
examine every available plant to the limits of available time. Just
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before his death, he was seeking what he could do with a more power-
ful microscope than he had had. I have referred to the opportuni-
ties that he wsed at Sadiya for sitting at a table with pen and pencil,
prepating the descriptions to which Sir George King referred, each
description supported by drawings, These were material which Mec-
Clelland had for publication ; they were not, as they stood, ready for
his ‘Flora Indica’, but for reference in writing the Flora when the op-
portunity should arrive, He condemned in strong terms the basing
of a System of Classification, as Linnaeus had done, on a selected cha-
racter. When Lindley brought into Botany the use of the word ‘nixus’
or ‘inclination towards’, its idea caught him ; bur Lindley's unremir-
ting attempts at betterment did not. He would not venture a con-
clusion halfway as Lindley did. Otherwise, he was devoted to the
Narural System with the conviction that Lindley would have taught
him. IHis explorations with his microscope took him into ficlds of
reproduction where he would not reach a solution ; but he did his
best (for this see Professor Lang’s account of him). He was a wider
student of plants than any contemporary in India ; none but he at-
tempted the determination of mosses, Ferns he collected with great
assiduity, content to leave the naming to Sir William Hooker, who
scems to have reccived mare Indian material from him than from any
one eise. Animals he collected for athers and sent them to the India
House.

The preparation of descriptions, as ar Sadiya, was a continuation
of work that he was alrecady doing at Mergui at the beginning of his
Indian career. Arduous travel cut into his opportunities ; Malacca
he hoped would enrich them. He went there in 1841 ; a couple of
years earlier, he had thoughts of long leave coming to him in 1842 ;
at returning to Malacca, in 1844, he was sure that it could not be far
ahead ; and then he died in 1845, considerable preparations having
been made towards the return to London, where only he could con-
sult baooks and collections, which would ensure nomenclatural accu-
racy in his Flora. Incidentally, it must be mentioned that Sir William
Hooker had moved his large collections to Kew when he was appoint-
ed Director of the Royal Botanic Gardens in 1841, and London offer-
ed unparalleled resources for what Griffith proposed. That he would
have completed it is to me more than doubtful ; he had no ability
to measure time and the area of his target had become too large;
it had become the flora of the whole face of Asia towards the Indian
Ocean. Hooker’s Flora of British India with its 14500 species may
be used as a measuring rod. It took the labour of Hooker for a quar-
ter of a century, throngh which he commanded a great deal of assis-
tance ; and the design was compressed ; but Griffith would have star-
ted. He does not seem to have estimated how many species he
would be called on to describe, though he made some rough
guesses at the sizes of his collections from various parts of India,
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1,900 from Tenasserim, 1,700 from Assam, sopplemented by a
further 1,000 from his own personal collector, 800 from the Mishmi
Hills, 1,000 from Bhutan, and over 1,200 from Afghanistan. The
intensity of his examinarions led him to abserving the limits of va-
racter in defining species; some had it moare than others. Such a
conviction implied extension of his descriptions. He had a way
of requiring the course of development and would have been an or-
ganographer rather than a morphologist had the distinction come
in his time. He was so critical of past work that he wrote to Wight
that he held, say, a third of the genera recognized as genera on
sufferance, convenient for use but needing testing, He lived o work
at generic level and sought to make them stable. Surely a great
object!

IX. THE INTERIOR OF NORTHERN INDIA

When the Afghan War was over, the officers who had dried plants
for Grifith became scattered in cantonments towards the centre of
India and mostly not remote. Ritchie returned to Bombay and then
he was sent to Sind where he renewed his collecting ; he made a con-
siderable personal herbarium which, increased by many moves, re-
mained in his possession until his death in Scotland in 1866. Hot-
ton was sent to Neemuch in Rajasthan and Duran to Meerut, but
probably these two did no more botanical collecting. Meerut, with
a little diversified flora, had been the collecting place of several begin-
ners, Finlayson had been there ; Royle testifies to his collecting, but
whither his plants went is not evident ; Royle apparendy began his
Indian collecting at Meerut. The following also collected there :
Falconer, Vicary, Thomas Thomsos and Edgeworth., The last na-
med was stationed in Bundelkhand towards the end of his service and
explored the district 6f Banda with considerable thoroughness. Gri-
fhth, Maclead and Beddome have already been mentioned as collec-
tors of Jabalpur,

X. EDGEWORTH,; THE FIRST ECOLOGIST

Michael Pakenham Edgeworth (1812-51) was sent to Edinburgh
as a student of languages when, as it happened, the present Botanic
Garden was being laid out; and he found pleasure in watching the
progress. There was no formal teaching, but a gathering of know-
ledge from Willlam McNab who had the business in hand. Then he
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went out to_ India in the administrative service and was sent-to the
north-western plains, From Ambala, when stationed there, he made
short journeys into the Himalaya and collected. At Ambala the daily
tasks of administration focused his attention on the relations of crops
to soils, and then, extending his interest-to the relations of the spon-
taneous plants to the same soils, he wrote a paper (J. asiat, Soc. Bengal
7, p- 751 ; 1838) which may be regarded as the first ecological paper
published in India. Edgeworth’s other publications were taxanomic or
dealing with geographic dispersal,

Among his friends were two who supplied him with specimens
from deep in the Himalaya. One was Captain William Hay, Super-
intendent of the Hill States, with his office in Simla. He became
Lord William Hay while still at Simla. He travelied deep into the
mountains towards the upper Indus, drying specimens which he gave
to Edgeworth. The other friend was Lance who visited Spiti and
Lahul and Dras to the north of the snowy barrier across Kashmir ;
and again the plants collected were given to Edgeworth. “"Edgeworth
submitted these to Bentham through whose herbarium they passed to
Kew. He was stationed for a time at Multan and investigated its
flora thoroughly,

The ecological work next done in India after Edgeworth's was
that of Hugh Cleghorn, whose first paper after he came to India was
on hedges, the plants used for them and the plants that use them
as situations (Ann. Mag. nat. Hist, 1, p. 435 ; 1850). Later Cleghorn
published an account of the sand-binding plants of the Madsas shore.

XI, THREE BOTANICAL EXPLORERS OF KASHMIR WHO WERE ALLOWED ENTRY
DURING THE LIFE OF RANTIT SINGH

At the end of my first chapter (p, 40), I gave an outline of Jacque-
mont's visit to India, one summer of which he devoted to collecting in
Kashmir. His success in gaining entry led to permission being given
to two others, Godfrey Vigne and Baron Karl von Huegel. The latter
has aiready been mentioned as having botanized in the Nilgiri Hills
and 1 Ceylon. Godfrey Thomas Vigne (1801-63) had left Britain in

explains in his book, Traeells in Kashmir (1842); but the desire came
after his arrival in Bombay at the end of a journey through Persia. He
spent the summer months of 1834 in Simla, where he made contact
with the three Gerards and with Sir George Everest, then the Surveyor-
General; and perhaps the plan of his rough surveying came out of this.
With Ranjit Singh’s permission he entered Kashmir in 1835, Describ.
ing his baggage, he namcs a plant-press as part of his outfit; bue there
is evidence of its use in only two parts of his wanderings. In the same
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year Baron von Hucm‘:l obtained a hke permi ission: and it hapoened
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that the two met in Stinagar and, having met, travelled together about

the Vailey and left together for Lahore Vigne seems not to have col-
lected plants in that summer; von Huegel probably did; if so, his spe-
cimens went to the Hofburg Museum in Vienna, He wrote a large
book in four volumes Kashmir und das Reich der Seik (1844} in which
there is no botany. Vigne returned to the mountains in 1836 and re-
mained in them until 1838, during which time he collected in two
places; one was on the edge of the Deosai plaing near Dras and the
other was in the Astor valley, When Vigne reached London he took
his bundle of plants to Royle in which he was a bit late for Royles
convenicnce, as Royle had published almost the whole of his Hlustra-
tions of the Botany of the Himalayan Mountains; but Royle supplied
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printed as a supplement to his own book. Royle had found determina-
tions of the spcc1es difficult in consequence of imperfect drying and
rough handling; but he preserved the specimens which are in his herba-
rium at Liverpool. Determination today would be easier than it was
to Royle in consequence of the flora having now become relatively
well-known.

In 1836, Sir Alexander Burnes started on a Trade Mission for
Kabul taking with him Hugh Falconer, the successor to Royle at Saha-
ranpur, Circumstances altered the purpose of the Mission which, as
far as Falconer was concerned, became on¢ of economic exploration;
and Falaoner, detached at the Afghan border, tried to find a way up
the Indus, but after three marches was held up at Derband, deflected
and passed into Kashmir, wintered there and in 1837 travelled vz
Tragbol and the Kishenganga valley to the upper Indus where he
found Vigne, across the Indus near Skardo, and to Askoli, collecting
all the way. Vigne’s collection from Astor and Falconer's on his
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laya towards its nght—anglf: bend of the Indus. Royle, as said,. could
not do much with Vigne's plants, and it has to be added that Falcaner’s
found their way into the back water of India House, But Falconer
had his attention all the time on what he saw and wrote to Royle in
London a long letter telling him of the plants that he had collected.
The Linnean Soctety printed it in their Proceedings (1839, p. 7). Falco-
ner followed Royle and differed from most of the earlier botanists in
India in recording the localities whence his plants came; these were
written in Persian or Devanagari script against his specimens; clearly
he required his collectors to do this. Agaln following Royle, he paid
special attention to anything economic. The Botanic Garden at
Saharanpur, indeed, kept very closely to its first intentions and under
William Jameson, who succeeded Falconer in 1842, was litde but -eco-
nomic. Falconer’s earlier papers, with one exceptior, were on econo-
mic plants and in pairs. The information to give which was purely
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economic he put into 2 paper for the Agri-Horticultural Society in Cal-
cutta, and the information of more narrowly scientific value he sent

elsewhither. In this way, he wrote on ‘Kut’ or ‘costus’ {Saussurea lappa
C. B. Cl.=Aucklandia costus Falc.), on asafoetida and on the paper
plant, Monotheca buxifolia Decne, which he called Edgeworthia buxi-
folra. At heart Falconer was a geologist; it is recorded of him that as
soon after landing at Calcutta as was possible he was in the Asiatic
Society’s Museum on a geological quest. His arrival in Saharanpur
coincided with the discovery in the Siwalik rocks, through the digging
for the Jumna canals, of plentiful bones of extinct animals and he made
for himself a great reputation by studying them. A diligent collector
of plants, he was more so a collector of these bones, so that when pro-
ceeding on leave in 1841, while he had 76 packages of plants, he had
5 tons of the bones; and when he had arsived, the plants were put into
India House to be taken care of, and there they lay until after his
death in 1865,

Griffith’s death led to Falconer being appointed to the post of
Superintendent of the Calcutta Botaric Garden. Wight had foreseen
this, and wrote that he regretted how much more Falconer was a
zoologist than a botanist. Falconer, after taking over, was soon required
to go to Tenasserim to report on the forests and there he made consi-
derable collections of plants.

XII. PENETRATION OF THE HIMALAYA BETWEEN THE RIVERS SUTLE] AND KALJ

The reader will recollect that the first botanically minded visitor
to this part of the Himalaya was General Thomas Hardwicke who
went on a diplomatnc Mission to the ruler of Garhwal, whose
capital bears the same name, Srinagar, as the capital of Kashinir.
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which crosses the mountains to the Alakananda valley some thirty miles
back in a straight line, The Alakananda river is here at an elevation
of about 1,700 ft. and flows westwards to enter the Ganges within the
hills. The next penetration was a little further westwards; in it Wil-
liam Spencer Webb reached Jumnotri where the river Jumna takes
its origin. His companion Felix Vincent Raper_wrote a report on the
travel (s, Res. 11, p. 449; 1810) which names various plants as obser
ved to accur. This was immediately followed by Moorcroft’s dash
through the Himalaya and out on the Tibetan side at the Mapasarowar
Lake where the Sutlej has its origin. “The plants which he brought back
were sent to Robert Brown in London, Hardwicke’s and Moorcroft's
introductory contributions to a knowledge of the mountain flora were
made before the Nepalese War of 1814-15. The peace made at the end
of it enabled Webb to continue his survey and, as already recorded
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(chapter 1, p. 30), Wallich promptly placed his collectors Kamrup and
Blinkwoith under Webb's protection. Thus he reaped a harvest of
hill plants. Botanizing in the Himalaya after this moved again west-
wards following the establishing of the cantonment of Sabathu and the
associated sanatorium of Simla. The Arst permanent house at Simia
was built in 1822. In 1817, that is to say, before Simia came into being,
the surgeon George Govan, not yet with the Garden at Saharanpur
under his charge, travelled for a short distance into the mountains
from Sabathu in the company of the surveyor Alexander Gerard. In
the next year Alexander Gerard, starting again from Sabathu and joined
by his brother Patrick Gerard, penctrated #ia Spiti as far as Shipke.
Again a year later, r.e., in 1818, the then Surveyor-General James Dow-
ling Herbert, taking Patrick Gerard with him, went by Kotgarh which
is 40 miles east of Simla to Shipke.

An explanation is due for the termination of penctration at Shipke;
Shipke is the place where Tibetan authority s met in this part of the
Himalaya, a political terminus, but not the boundary of the Himalayan
flora, Commonly, in human geography, highlanders flow over the
rim of a plateau and this the Tibetans have done conspicuously in three
places, the Chumbi valley betweén Sikkim and Bhutan, the Kyerong
valley to the north of Khatmandu, and a wide-angled area on the east
of Lahul in which is Shipke. It followed that at Shipke a number of
early explorations were unwillingly terminated.

In 1821, Alexander Gerard with his surgeon brother James Gilbert
Gerard visited the Shattul and Borendo passes. The next penetration,
which was also in 1821, was a further move westwards; Moorcroft tra-
velled vig Kangra and Kulu into Lahul and forward to Leh in the
Upper Indus valley where he remained longer than the Goverament
thought reasonable, wintering there and emerging over the Zoji pass
into the Vale of Kashmir. As before, he collected a Little. On this
occasion, the collection was sent to Wallich,

There were three Gerards, Alexander (1792-1839) had commen-
ced surveying in the Ponjab plains in 1812, In 1817, his work was
transferred to the hifls. James Gilbert (1794-1835) was in the medical
service,  Patrick (1795-1838) was an army officer, whose service was
continuously in the hills, Of the three he made the closest relations
with Wallich, and it was against a specimen which had reached Wal-
lich from Patrick that the name Pinus gerardiana was wiitten, in con-
sequence of which Lambert stated that the pine was dedicated to him,
The three brothers held closely together, and Vigne records spending
an evening with the trio. Alexander wrote An account of a journey
through the Himalaya (Edinb. phil. J. 10, p. 295; 1824), i.e., of the
journey to Shipke in which Patrick joined him. James wrote An ac-
count of the Spiti valley and the circumiacent country {Asiat. Res, 18,
p- 238; 1833). The three between them kept meterological records at
Sabathu or Kotgarh in 1817 and continued to do so for a long time,
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Spiti proved to be the botanists’ way into the remoter Himalaya
from the front westwards of the Ganges.

Judged by the circumstance that Govan, when he returned to
Scotiand in 1823, ook with him a collection of plants, it seems likely
that in the trip of 1817 he collected, but that is not established. He
did not record the trip; but he recorded another made through Nahan,
the capital of the State of Sirmur (Edind. |. Sci. 2, p, 277 ; 1828).
At Nahan, he had a pursery as a branch of the Szharanpur Garden and
therefore he must have had cause to visit it; but the elevation is only

about 1,000 ft. above Saharanpur, and the climate can differ in little.
Govan.communicated plants that he collected to Wallich and they were
distributed in the great distribution of 1828-32. His interests seem to
have been mainly geological but he could discuss mountain plants with
the Countess of Dalhouste when they met in Scotland; and he had in
his possession specimens which he could give to her. Royle, succeeding
Govan at Saharanpur, found his medical work too heavy in his first
years to allow him to leave the station, so he trained collectors to pro-

cure hill plants for him, but when he asked them to go as far as Kuna-
war they ran away. However, a good friend in the regiment stationed
there, Licutenant E. Maxwell, had a collection made for him. Wal-
lich’s tour of inspection of the Oudh forests in 1826, brought him as
far as Flardwar and Dehra Dun, but not actually into the mountains.
Mussoorie {so named from Corigria nepalengs, the masurs of the hill
men) took its origin from Dehra Dun, by an officer stationed in Dehra
Dun building for himself a house. It was there before Wallich's
. 5 C
having been raised first in its garden., Royle scon had in Mussoorie
a larger garden for acclimatizing, one of 40 acres, and therefore cause
for visiting the station. He recorded no visits, nor any travel at all,
save 2 journcy to the summit of the Chur mountain through Sirmur
in the direction of Simla. He closed Govan’s Nahan nursery; the gar-
den at Mussoorie was obviously much more serviceable. By 1828, he
had plant-collectors more reliable than the first that he could send as
far as the Vale of Kashmir in the company of home-going shawl ped-
lars. He used the pedlars also for procuring plants from Kashmir,
surely on 2 large scale, for Jacquemont looked round the Saharanpur
garden in 1830 on what he calls hundreds of plants from the Vale of
Kashmir, which represented species that he had already seen in the hills,
and guessed from their origin the elevation of the Vale before he had
actvally been there, In 1828, when Wallich was proceeding on leave,
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Royle had asked for them, it was because he had already planned to
write his Wlustrations of the Botany of the Himalaya mokntains: if he
had not asked for them, then thé use of them suggested the writing.
The latter is the more probable because from the time of the arriva)
of the artists he redoubled his efforts to ger marerial together, He
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ransacked the bazaars for trade products perhaps more assiduously
than he had been doing, and he certainly intensified his field collecting.
He sent collectors to Kashmir in 1829 and 1831 and in the latter year
caused Kunawar to be explored again.

It is of interest that two of the friends who supplied dried plants
to hum, George William Trail and A. D. Lindsay, shared his economic

occupations; the first was the author of an account of the rural eco-
nomy of Kumaon and the second of a similar paper on the uplands
of Pithragarh, west of the Kali valley. Another friend who collected
for Royle was Jarnes Stephen, an army oflicer who visited the Bamsaru
pass, whereby one may get from the Ganges to the Jumna watershed.
Another friend of the Army was a Major Cohen.

It has been recorded already (chapter 1, p. 39) that Jacquemont
passed through Saharanpur when he first entered the Himalaya and
left his collections to date in Royle’s care ; he called again to recover
them. Another visitor to Saharanpur of the same year was a traveller
who remains mysicrious. Royle calls him Mr. R. Inglis of Canton and
an address-list of members of the Asiatic Society of Bengal records his
name with China as his country. He had travelled to Shipke; return-
ing to the plains he called on Rovle and showed him plants that he
had collected. He did not give his collection to the Royle, but sent
it to Robert Brown. Robert Brown later, when Royle had settled him-
self in London and was working on his Hlustrations, passed the bundle
over to Royle for such use as he could make of it. Inglis’s plants are
in Royle's herbartum at Liverpool. It is intriguing to find a man from
Canton, whom one cannot identify, going to the Tibetan border in
the Himalaya.

Royle invited subscriptions to his Mustrations in quarterly parts

and worked nearly to time in the vears 1833-36; but fell out of ume

after that and did not get the last part out until 1840, Meanwhile, he
had become Professor of Materia Medica at King's College. 'When

the book had been finished he divided his specimens into three sets;

the best he kept for himself and it is now at Liverpool; of the other

two, he gave one to the Linnacan Society and he sent the other to

Thaalic
IE AYIEE

Why did Royle from Saharanpur pay attention in particular to the
Vale of Kashmir and to Kunawar? Because they were centres of popu-
lation and his botanical collecting started with an economic bias.

The sanatoria, such as was Simla, brought botanists into the moun.
tains who were less interested in the plant as uscful than as something
classifiable and satisfying to whatever urge to collect was in them.
The first of the Simla botanists was the Countess of Dalhousie who
made a collection of about 600 species between April and October,
1829. Royle’s friend, G. W. Trail, scems to have wisited Simla at
"that time. Jacquemont paid three short visits in 1830 and Inglis one,
The three Gerards were in and dut of Sabathy, Then Lord William
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Hay had his office in Simla. G. T. Vigne spent the cold weather of
183334 there, but he probably did not collect at all. Baron von Huegel
was there in 1835 and Vicary was at Sabathu, So far 10. The Coun-
tess’s plants found a resting place in Edinburgh; Royle’s along with
what Royle obtained from Trail, Vigne and Inglis, are now at Liver-
pool; the Gerards' were sent to Wallich and so went into great distribu-
tion; Hay’s were given to Edgeworth who shared them with Bentham;
von Huegel gave his plants to the Museum in Vienna, and Vicary’s
were sent to the Caleutta Garden, a scattering indeed ! Continuing,
Griffith paid his short visit to Simla in 1841 and his friend Captain
Sanders, now a Major, was there. In 1844, General and Mrs. Walker
made a collection in Simla which they sent to Sir William Hooker.
In 1845 the Artillery officer, Edward Madden, was there and while he
was there the first Sikh War suddenly broke out. On the eve of this
Prince Waldemar of Prussia who has been mentioned (p. 51) as tour-
ing in Ceylon with his botanist-physician, Werner Hoffmeister, arrived
in Simla. He had visited Khatmandu and then penctrated the north-
western Himalaya as  far  as Shipke, Hoffmeister ventured on to the
battlefield of Ferozshah, where a musker ball from the Sikh lines
killed him. His collections were sent to Berlin and there entrusted to
Johan Friedrich Klotzsch for a report. Klotzsch decided that Hoffmei-
ster had collected 456 species, to 108 of which he gave new names
(Bot. Ergebn. d. Reisen des Prinzen Waldemar von Preussen, 1862).
Scarcely ¢ver has a worse piece of taxonomic work been presented to
the botanic public: on the test, when it came in the working up of the
Flora of British India, barely a dozen of Klotzsch’s so-called new
species were found good. The work is abundantly and well illustrated
and that is its only merit. Hoffmeister had not labelled the individual
gatherings and consequently even a geographic value is denied. Berlin
and Kiel seem to have shared the specimens. In 1847, R. 8. Simpson
coliected in Simla, and in June and July of that year Thomas Thomson
was there awaiting his companions of the Kashmir Boundary Com-
mission and had all the leisure that he could desire for collecting the
flowering plants of these two meonths, These plants, which he col-
lected with his usual thoroughness, went into the collections of Hooker
and Thomson and so were distributed from Kew in 1855, Lastly, mak-
ing 18 individual visitors in all, James William Grant needs mention to
bring the Simla list of the year 1850, There was plenty of material for
a Simia Flora by thén, but no way of bringing it together,

Kunawar, because it is so accessible from Simla, received visits
from Jacquemont, Inglis, Hay, Madden, Hoffmeister and Thomas
Thomson; and carlier Royle, as recorded, had had it doubly collected
over.

The hills west of Simla reccived less attention. Edgeworth collect-
ed in Mandi and Kangra. William Hawtayne Parish visited Mand;
-and Kulu in 1847, collecting in particular ferns, and added what he
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got to the collections of Hooker and Thomson. William Jameson
(181592) of the Bengal Medical service, early in his Indian service,
collected where Parish had been. He succeeded Falconer at Saharan-
pur in 1842, and held the post until 1875 with considerable effect in
promoting the cultivation of economic plants, but with little further
work in investigating the wild hill plants.

Beautiful collections were made on the western side of Kashmir
by James Edward Wintcrbottom (180354).  After taking a medical

degree in Oxford, he spent his life in travel. In 1846, he weni o Java
and then returnedwestwards to India; proceeding to the north-west,
he entered Kashmir through Hazara and  travelled through the
mountains to Astor, to Sakardo in the Indus vailey and Gilgit bevond.
This was followed by a shart visit to Khatmandu; and then he joined
Richard Strachey to make his great journey to the sonrces of the Sut-
lej. Winterbottom returned to Britain, but set off wandering again and
died away from home in 1854. His joint work with Strachey has its
place in the next section; his herbarium remained in the possession of
his family until 1900, when it was given o Kew.

A few words need to be said regarding work centred on Mussoorie.
Naturally as Royle had founded a garden as a2 branch of his in Saha-
ranpur, collecting in that direction remained an interest of Saharanpur.
Falconer when he had succeeded Royle, sent collectors through the
whole countryside up to the Niti Pass; and Jameson knowing that
Hooker and Thomson contemplated a ‘Flora Indica’ added material.
Edgeworth had a period of service there,

XIII., THREE ATTEMPTS TCO EXAMINE THE HIMALAYAN FLORA IN DEPTH

Early in the Survey of the north-western Himalaya the Ganges
was a boundary between two fields of works W, 8. Webb, who had
beert the first in the survey of the mountains, was told to continue
where he had commenced, and J. D. Herbert to survey west of the
Ganges. That is how the lacer came to journey to Spitt in 1819,
Botanical work followed the pattern of the Trigonometrical Survey,
and there were two botanical journeys right through the north-western
Himalaya, one on each side of the Ganges. A third was far away in
Sikkim, with the whole length of the forbidden land of the Kingdom
of Nepal separating it. It was a need of fixing the northward limits of
Kashmir that evoked the Commission of Major Alexander Cunning-
ham, Dr. Thomas Themson, and Captain Henry Strachey on Herbert's
side of the Ganges.

Thomas Thomson (1817-78) had been a pupil of Sir William
Hoocker in Glasgow and a fellow-studént of his son Joseph Dalton
Hooker. He entered the medical service in Bengal and was sent to
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to the northern plains (1839) where he botanized diligently through
Rohilkand, whence he made short trips into the Himalaya, In 1847,
orders came to him at Ludhiana, where he then was, to proceed to
Simla to join the two named with him above for the purpose of exa-
mining the most northern mountains at the back of Kashmir. He
bad to wait until August before the three could start; then they took
the road through Kunawar to Spiti, where Henry Strachey left the
others that he might proceed 1o the upper part of the Indus, where
he was to survey; Cunningham and Thomson directed their way to-
wards Leh, where they parted. Thomson's work was to explore the
routes from a little above Eeh down to the right-angled bend below
Rondu, and also the valleys of Nubra and Shyvok. He was caught by
winter and compelled to stay at Skardo until the Zoji Pass was passable.
He crossed it to the Vale of Kashmir, only to ask for a second season
in the parts where he had been. He returned through Zanskar and

"
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going neyohda 'L'hﬁ Iﬁdﬂﬁ '\-"iﬂitfd Kﬁfﬁkulau_l. 1hoimnmson must ha‘ft
gathered practically all the fowering plants that occur in the parts
that he visited, just as Griffith had gathered practically all to he had
about Kabul.

Henry Strachey (1816-1912) was the elder brother of Sir Richard
Strachey, He did not possess the zeal for collecting of his brother but
enough to make him collect, though sparingly. He did a work of
most arduous surveying. He had visited the sources of the Sutlej in the
year before he was put on the Commission (J. asiat Soc. Bengal, 17/2),
and in 1847 he went to the sources of the Indus, '

Richard Strachey (1817-1908; afterwards Sir Richard) had entered
the Bombay Engineers and transferred to the Bengal Engineers. He
was sent to the Jumna Canals until, in 1846, the survey of Kumaon
was cntrusted to him. 1

In enumerating the Simla botanists I have named Edward Madden.
He (180556 : ultimately a Lieut.-Colonel) had developed a great
interest in mountain Passes, perhaps initiated by considerations of

mountain warfare; and, immediately after the Sikh War, we find him
visiting the Shattul and Burum Passes (1845), and later the Pendras
pass (1846), and then the Pindari glacier. He collected plants on
these expeditions and described his experiences in the Journal of the
Asiatic Society of Bengal (15, p. 79: 16, p. 226). Illness caused him
te go to Almora, here he met Sir Richard Strachey who was commen-
cing his survey. A common interest resulted in a joint paper. Madden
retired and in retirement he became President of the Edinburgh Bota-
nical Society; and he gave his official presidential address to the Society
on the distribution, chiefly altitudinal, of trees in the Himalaya, After
retirement, he had been sending dried plants to Kew. Strachey in the
course of his survey was at the Pindari glacier a year after Madden and
again in the next year. In 1848, Wiatcrbottom, having left Kashmir
and having made a short visit to Khatmandu, joined Strachey to pro-
7—1B.S. 1. Caljé4
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rovar Lake, the source of the Sutlej, at 15,000 ft. As stated Winterbot-
tom made beautiful collections in Kashmir and now, with Strachey, did
the same in Kumaon and within the limits of Tibet. Not only were
the dried plants well selected, the labelling was excellent, Strachey
returned to Britain and spent 1850 determining his species and then
distributing sets of them with a printed list. This list was reprinted in
Atkinson's Gasetieer of the North-west provinces of India (11, 1882)

and, after a revision of the names by Duthie and others, republished
in 1905, Tt is said of it in the introduction rightly that it gives a cross-
section of the Himalayan flora from the plains of Rohilkhand to the
Loess plateau of Tibet.

The third cross-section, that of Sir Joseph Hooker in Sikkim, was
all but contemporancous with the two in the north-western Himalaya.
Joseph Dalton Hocker (1817-1911; knighted in 1877) was the second
son of Sir William Hooker, Having decided on the outlines of his
travel, he arrived in India in January, 1948, at which date Thomas
Thomson was in the remoter parts of Kashmir, and Strachey, arrang-
ing for but npot yet engaged in his grear journey to the Manasarovar
Lake. He made his way through Chota Nagpur and by Patna and
Purnea to the Sikkim Himalaya and established quarters at Darjeeling.
Then he commenced an intense cffort to acquaint himself thoroughly
with the plants obtainable there through the activity of a crowd of
up to 18 collectors. In a letter to his sister (Life and Letters, 1, p. 260),
he described his morning’s work, the arrival of the collectors with the
spoil of the previous day in baskets on their backs, himself preparing
lahale catiimo acida +hes b ha deawrn and thar 20 he Ariad Whan ha

RISy -LLELS ‘.ﬂ.‘lﬂjb LLEGL LW LM l.l.l.d.""'ll Aadikld At BWF B Ll dwihy T i1 A%

felt that he had started this well, he made a short trip to the mountain
of Tongli. When the autumn had come, he made the first of his
journey through the mountains,. With sanction he entered Nepal and
travelied up the Tambur valley, that is to say on the further side of
Tonglu and Kinchinjunga, to the passes into Tibet, This occupied
him from the middle of October to the middle of January, when he
regained Darjecling over the Islumpo Pass and through Pemionchi.
Then followed an carly spring collecting of the plants of the outer
hill faces to secure what had been missed in the previous year. At
the commencement of May he started up the Tista valley and spent
the summer close to the political boundary of Tibet. The two thrusts,
onc up the Tambur and the other up the Tista, were not so remote
form cach other as were Thomson’s and Strachey's, and phytogeogra-
phically may be counted as one. Hooker went to the frohtier in two
successive years and so did Thomson,

Hooker would have liked to spend the next summer in Nepal,
but that could not be arranged. Instead, Thomson joined him and
they moved the collecting to the Khasia Hills where they worked with

great intensity from early June to late November, While they were
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there, Thomas Lobb passed by with his train of collectors of living
plants. 1 do not know what motley of transport he was using, but
it tickled the imagination of Hooker to call it Lobb’s circus. From
the Khasia Hills, Hooker and Thomson moved to Chittagong, then to
the Sundribans and so to Calcutta. Both returned to Britain in 1851,
Their collections were pooled, worked up into sets, and distribution
began in 1855, distributed just as Wallich’s were to secure international
agreement in nomenclature; Thomson worked up his diary into his
book eatitled Western Himalaya and Tiber (1832), and Hooker wrote
his Himalayan Jouwrnals (1853) ; the two conjointly issued the first
volume of their projected Flore Indica (1855). Then lack of financial
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able review of the state of knowledge of the fora of India, making it
much more important than the rest, it is a pity that we cannot alter
the premature title.

Sir Joseph Hooker had been able through his father to arrange
from India for the publication of his Rkododendrons of the Sikkim
Himalaya; and the parts followed one another from 1849 to 1851

If 1e ArnrAanriatae hersa tn mMenoan Tn"\n Feroien Cathener He f1ﬂﬂ‘?.
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51) was of the administrative service in Bengal, where he collected a
herbarium; and it was his pleasure to employ an artist to make plant-
portraits of the most striking Bowers, much of the work being done
in Darjeeling. After-his death the plant-portraits were given by his
sister to Sir Joseph Hooker, who used them for the Hiugrations of
Himalayan plants selected from drawings made for the late . F.
Catheart.

The combined collections of Hooker and Thomson were comput-
ed at 130,000 specimens, representing roughly 3,500 species from Sik-
bivn 200 fervm Wharia Hille ahnne 1000 frnm tha nlaine of navth
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castern India, the same number from the plains of north-western India
and lastly 2,000 from the north-western Himalaya,

As soon as it was known that the two would write a Flora, help
flowed in, The collecting of Jameson has been mentioned ; James
William Grant sent plants from Kunawar; Jenkins and his associates
in Assam increased their collecting; Falconer, now in Calcutra, sent
so many men to Khasia to collect that Hooker suggested the path-sides
were becoming stripped of vegetation; the Government of France res-
ponded with a set of Jacquemont's plants, and Andrew Fleming, 2
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While Hooker and Thomson were busy tidying their work by
distributing their duplicates, Wight happened to retire, bringing to
London his last collections, Wight made these up into sets which
~ were distributed from Kew in continuation of the Hooker and Thom-
son scts, Hooker contrived to get out of India House Falconer's 76
boxes of dried plants deposited in 1844 and these, somewhat deteriora-
ted by their 20 years of waiting, were distributed also.
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Lush, who had taught in one of the London medical Schools before
he went to India, was perhaps the first experimental worker on cotton,
antedating Wight’s work; but Wight's lasted longer. Lush had ex-
periments not only in the Dapuri Garden but in Khandesh and in
Dharwar, He published on cotton in 1835 or shortly before Wight
had charge of experiments.

Alexander Gibson succeded Lush at the Dapuri Garden in 1838,
He had arrived in Bombay three years before John Graham, John
Sutherland Law had arrived two years before and Lush onc year before,
John Graham was in Bombay 11 years before the publication of his
Catalogne of Bombay plants; Laash 12; Law 13; and Gibson 14. Before
any of these were in a position to study the Bombay flora, William
Henry Sykes (1790-1872, ultimately a Lieut-Colonel), an excellent man
of business and a zoologist of considerable competence, collected plants
in the Deccan, chiefly abour Poona. He held the post of Statistical
Reporter, Bombay, from 1824 to 1829, but continued to collect to 1831,
Wallich indicated on the map that ends his Plantae Asiaticae Rariores
his travelling. The collections amounted to about 1,000 species. He did
not study them; but John Graham had the use of them and Gibson also,
They were given to the Linnean Society and the Society asked Royle
about 1840 to make determinations. In 1863 when the Socicty with-
drew from curating small collections, Sykes’s was sold and found a
home in the herbarium of van Heuckx in Antwerp.

Joseph Nimmo seems to have been born in India, his father the
captain of a ship trading in and out of Surat or Bombay, but this is a
surmise, As a young man he was in Government service at  Surat
(1819), but lost his appointment 3 and it is not known what his employ-
ment was later. His means were apparently restricted and, in corres-
pondence with Sir William Hocker, he more than once apologised for
fioi being able to do more collecting. Wight, with whom he corres-
ponded, thought highly of him; he corresponded with Royle also, seek-
ing determinations. Wight indeed calls him ‘the acknowledged head
of the corps hotanique of Bombay—a gentleman whose diligence in
collecting is only equalled by his liberality in distributing the proceeds’,
I ¢hink that Nimmo must have had a greater influence than appears
on the surface and perhaps saw Graham through the accumulation of
data for his Catalague as he finally finished it and saw it through the
press, John Sutherland Law (1810-1855) was born in India (as were
Royle and Hugh F. C. Cleghorn) and resided in India from 1829 to
1854, firstly at ‘Thana, and later at Dharwar or Belgaum. He made
a considerable herbarium by which Gibsen much benefited and was
generous in giving plants to Sir William Hooker and ro the Oxford
Garden, Alexander Gibson (180067) did considerable service for
Botany in the Bombay Presidency. The Government employed him as
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a vaccinator in the Deccan and in Khandesh; and that wandering em-
ployment brought to him a most intimate understanding of village life
and the plants of the open country. He seems to have been at the be-
ginning rather a lone figure, as Wight was, and it was Law who helped
him out of that. When Graham’s Catalogne appeared Gibson checked
his collections by it. A year before it came out he had written his
General sketch of the Province of Guzarar (Trans, Bombay med.-phys,
Sec. 1, p. 1; 1838), and in the same year he was put in charge of the
Dapuri Garden at Poona. Two years later he published a report on
Teak (Trans. Bombay agri, hort. Soc. 1840, p. 120) and a year later
reports on Senna and Tobacco. Six years after this (1847) he was ap-
pointed Conservatar of Forests and  held the post until retirement
in 1860. He was the first of such officers that India had; the attempt,
very much earlier, to arrest the over-exploitation of the Teak supplies
having been a police measure which proved incfective. Gibson as a
forest officer was after a time to have Dalzell associated with him.
Nicol Alexander Dalzell (1817-78) arrived in Bombay in 3841, at
which date Gibson was not yet a forester, but a promoter of any kind
of crop likely to be useful, 7., he was in charge of the Dapuri Garden.
Dalzell had an Edinburgh degree but not in Medicine, and he took an
appointment in the Custom House, botanizing in his leisure. Nexr he
took a subordinate position in the Forest Service and worked his way
up. He intercalated descriptions in a copy of Graham’s Catalogue; they
were sketchy, but Gibson approved of them and financed the printing.
In this way, Dalzell’s and Gibson’s Boméay Flora originated (1861). It
is Graham’s Catalogue cxpanded. Bombay had a second vaccinator-
botanist ; this was John Ellerton Stocks (1822-54), a pupil of Lindley,
with a medical degree. He reached Bombay in 1847 and was sent to
vaccinate in Sind. A year after commencing work there, he found it
possible to reach Shah Bilawal in Baluchistan (sce Lond. fourn, Bot. 7,
p. 350; 1848) and a year later to go as far as Quetta and Nushki {(Hook,.
J. Bot. and Kew Gard. Misc. 2, p. 303; 1850). Griffith had been
to Quetta a year before Stocks, but there was this difference between
them, Griffith came by the Bolan pass, but Stocks from the southward.
In 1852, Gibson being on leave, Stocks acted as Conservator of Forests,
having charge privately of Gibson’s herbartum which he enriched. In
1853, he brought his personal collections to Kew to work on them, but
died in 1854,

Dalzell succeeded Gibson as Conservator of Forests in 1860. Gib-
son’s plants were given to the Calcutta Garden. The line of Botanists
in charge of the Bombay forests was continued by the appointment of
Eyre Champion de Crespigny (1821-96). He had reached India in
1845. The posts of Conseevator of Forests and Superintendent of the
Dapurt Garden were combined in his case. He made a herbarium
which is now at Manchester, So also is a Bombay herbarium of ferns
made by another medical man, Andrew H. Leith,
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On p. 64, I referred te David Rirchie (1809-66), a surgeon of the
Bombay service, as providing Grifith with dried plants from Herat.
He during 35 years, 1831 to 1866, collected considerably. In 1838 he
was in Afghanistan; later at different dates he was in Sind, the southern
Mahratta country, the western Punjab, and Central India; and his col-
lections were in his possession at his death. Then they were given to
the Royal Botanic Garden, Edinburgh.

During the peried under review, Herbert John Giraud reached
India {1842) and became a teacher in the Grant Medical College; and
Bernard Kaspar Kamphoven, a Danish botanist, visited Bombay (1845)
and made a collection which is at Copenhagen, with duplicates at Kiel.

KV. WIGHT'S IMMEDIATE SUCCESSORS IN MADRAS

Wight was in India to and beyond the last years of this chapter;
among those who joined him the most conspicuous was Hugh Francis
Clarke Cleghorn (182095). He had been born in India, and had
received a medical degree in the University of Edinburgh and with it
returned to India in 1842. It has been recorded that Wallich was nomi-
nated Professor of Botany in the Calcutta Medical College in 1837;
Giraud, as recorded in the last section, began teaching in the Grant
Medical College and had the title of Professor of Botany in 1845:
Cleghorn was made Professor of Botany and Materia Medica in Madras
in 1851, where judging by his versatile writing, he was assurcdly an
inspiring teacher. So, too, Giraud seems to have been. Cleghorn in his
first years collected plants in the northern parts of the Madras Presi-
dency which were sent to the Calcutta Garden. In 1856, he lefe his
teaching for the post of Conservator of Forests and was finally Inspec-
tor-General (1867). His herbarium is at Edinburgh.

A less purposeful collector of Madras of these years was Gideon
Thamson, a younger brother of Thomas Thomson. He made large
collections through collectors which passed into his brother’s possession
and then were distributed through Kew. A resident in Tinnevelly,
L. D. Thomas, sent a small'bundle of plants to Sir William Hooker
in 1844,

IVI. MOSSES STUDIED MUT LOWER CRYPTOGRAMS AWAIT FURTHER DEVELOR-
MENT OF THE MICROSCOPE

Francis Buchanan collected 2 few mosses when in Nepal in 1802
Edward Gardoer, who was Resident at the Court in Khatmandu i
1820, collected more, and after him Wallich Royle collected some in
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north-western India; and Wallich had 113 numbers for distribution
when in London. Sir William Hooker had commenced describing
Indian mosses in 1820 in his Muser Exotics, and with Robert Kaye
Greville continued this in the ZEdinburgh fournal of Science, 1-3
(1824.25).

At the other end of India Schmid collected mosses in the Nilgiri
Hills and gave them to Zenker at Jena, who, when he died in 1848,
had done nothing with them. Karl Muecller of Halle, obtaining posses-
sion of these, described them in 1853, twenty years after their collecting.
Schmid, on receiving a list of the determinations, just before his death
passed it over to the Madras Society for Literature and Science: and it
appeared in their journal (19, p. 84; 1858). Perrottet collected in the
same part of India and his specimens were worked up by Montagne
(Ann. Sci. Nat. ser. 2, 17, p. 243; 1842). Wight collected on occasions.
Griffith collected mosses vigorously in the Khasia Hills when on the
Assam Delegation and worked them up when at Sadiya. He alope in
India touched their taxonomy; otherwise the naming of Indian mosses
required that they be sent to specialists in Europe., William Mitten
made a complete review of these plants as known to him from India
in 1859 (J. Linn. Soc. Suppl. 1.}. He names the following as col-
lectors: Belanger, Booth, Buchanan, Foulkes Edward Gardner, George
Gardner, Gough, Griffith, J. D, Hooker, Law, Mack, Maxwell (a Cey-
fon collector), Mclvor, Parish, Perrottet, Royle, Schmid, Richard
Strachey, Gidlon and Thomas Thomson, Walker, Wallich, Wight and
Wintetbottom. It is evident that the date for study of the mosses had
come; and it may be commended that students of them had contrived
to get them into fair order without much magnification.
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lectors of mosses were prepared to collect Hepatics also, Falconer
went further and published in 1861 a new genus. Through the years

1844 to 1847, Gottsche's Lindenberg’s and Nees von Esenbeck's Synop-
sis was in course of publication, It occupied a place parallel to Mitten's
review of the mosses. By the number of Indian species known to these
authors, Wallich comes first, and Perrottet second.

Of Algac and Fungi there is. little that need be said. Rottler
had collected some of the larger seaweeds; Strachey and Winterbottom
had collected lichens to which Churchill Babington gave names. Royle
did not let Chara pas unnoticed. Bisby has occupied himself in a
search into references to fungi (sce Butler and Bisby in Sci. Monogr.,
Conn, agric. Res, India, 1, 1931.)
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XVIL FELLOWSHIP AS AN AID TO INDIVIDUAL EFFORT

To this point the investigations of botanists in India have been
referred to as the occupations of individuals; and their corporate efforts
kept in the background, Wight called a friendly working together of
the Tranquebar missionaries 2 botanical Society, but surely there was
no scientific soctety as such bedies are understood. The missionaries
were united as misstonaries, and the words ‘United Brothers’, which
Wight indicates as the names of the society, was no more than a name
for the Moravians to which these missonaries belonged. As United
Brothers, they agreed to using this as the name of the Mission to trans-
mit dried plants to Banks. Instead of the United Brothers, the first
Society formed in India was the honoured Asiatic Socicty (of Bengal)
which Sir William Jones called into being in 1784 or two years before
the founding of the Calcutta Botanic Garden. Its business was to be
learned; and Science was within the ambit of its learning. The Society’s
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contained one botanical paper. The Society asked that communications
to it be polished, expected them to be of some length, and hedged their
printing with rules that made it very deliberate, so deliberate that the
founder’s aspiration for an annval volume devolved into a volume at
an interval of, on the average, 22 years. That was not a marching with

impatient Calcutta, and, when the Society was about 30 years old, pro-
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the sake of a quicker return. In what group of members protest was
strongest, | do not know; but one botanist, William Jack, isolated in
Suwmatra, recorded his wish for a journal that would accept and print
quickly notes that needed record such as if not recorded tended to delay
larger things, and in his words encumbered his work. Though the

Society in the third decade of the 19th century debated its course, 1t at
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reform led nowhere. Carey's Agri-Horticultural Seciety had in 1829
started the printing of Transactions and took papers with an economic

appeal, somewhat relieving the pressure for reform. Further relief
came in an interesting way. James Dowland Herbert, who has been

mentioned as surveying in the north-western Himalaya, being in Cal-

cutta as the Deputy Surveyor-General, started in 1829 at his own risk
a little venture called Gleanings in Science. It came out monthly and
had a popular appeal. In 1830, he left Calcutta putting the Gleanings
into the hands of a relatively new man, James Prinsep; and Prinsep in
1830 was clected a Secretary (there were two) of the Asiatic Society.
To him it occurred as of advantage to make the Gleanings, which pun-
ctually recorded the proceedings of the Society, into an organ of the
Socicty. ‘The council consented. The punctual Gleanings now became
the Journal of she Asiatic Society (he added of Bengal) and made a
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way for prompt printing. The gain was never lost and the Asiatick
Researches slowly died,

In Madras in 1834, the Socicty for Literature and Science com-
menced a journal parallel to the Journal of the Asiatic Society of Bengal
as an outlet, and an Agri-Horticultural Society was formed in 1836
likewise providing an outlet. Bombay had done similarly slightly
earlier, Wight used the Madras Journal of Literature and Science
during the years when he was in Madras; and Gibson made use of the
Bombay Agri-Horticultural Society’s Transactions for the publication
of his paper on Teak.

The Surgeons had societies of their own in all three Presidency
cities, and if, as they sometimes did, they printed a botanical paper they
were not out to help the botanists. The few occurrences that there
were need not be named. Bombay had a Geographical Seciety which
printed a paper on the rural economy of the Districe of Ellichpur,
but not another with the slightest botanical interest,

In 1840 McClelland seems to have thought that the biological
sciences might sustain a quarterly and began his Calcutta Journal of
Natural History. This was premature, and publication ceased in 1847,
McClelland after three years secured as co-editors Grifhth (1844}, Wight
(1846}, and George Gardner (1846), who were obviously glad to have
the outler; but their competence did not save it. All other publica-
tions printing papers on Natural history had the security of an associa-
tion of members behind them.

Two men dominate this chapter, Wight and Griffith. The mantle
of Roxburgh, left behind when he was transferred to Caleutta, may be
said to have been picked up by Wight who extended the influence of
Roxburgh’s Coromandel Plants over the whole Peninsula. Griffith
'was the follower of no one who had preceded him in India; he came as
a fresh impulse out of the school which was in a position to influence
Botany in India. He showed no interest in economic botany which was
a gate that helped a number of others to official recognition. To him
the plants of India needed recognition, and that demanded all the ener-
gies which he used up with such prodigality. It was greatly to the cre.
dit of the rulers of India that they recognised and used his genius and
that after his death they did what was immediately in their power to
save as much as possible of this work,

Griffith's intensity of examinaton led him to turning over in his
mind the implications of variability where he was probably halted by
Swainson’s dictum ‘varictics do not perpetuate the peculiarities that
they possess’. Swainson’s writings had impressed Grifhth,
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Within the period, actually in 1835, the Company had decided on
an educational policy in which taxonomic botany was recognized as.
needed in the medical schools; it was also recognized contemporane-
ously as fitting a man for the conirol of experimental horticuliure and
preliminary forest conservation. Bombay’s interest in supplies of Teak
brought the last recognition to the front in Bombay.

The taxonomic cutlay had got so far that ecology could appear,,.
and with Sir Joseph Hooker’'s work phytogeography also. Further-
more, as | have suggested, the taxonomy was spreading from the large
and obvious to the less easily studied mosses and hepatics, but the period
left the still smaller plant-life virtually unstudied. Publication for the:
botanists seeking print became a little easier.




CHAPTER III
AT THE MIDDLE OF THE 19TH CENTURY

1. THE EAST INDIA COMPANY AND BOTANY

My reader will readily consent that India made such economic
progress at the middle of the 19th century that Botany could not escape

its influence. A great unification was effected by a vast network of
roads; the electric telegraph came (1831). From 1850 forwards rail-
ways were under construction, Parochialism receded. The interests of
the majority were widened. As to the botanist, with whom we are
concerned, he among them with a little leave to take could use it for
enlarging his experience, and was not long in doing so. I will begin
the chapter by recalling the name of the botanists who worked in
India at the middle of the century.

The East India Company never engaged in Britain any officer
expressly for what he knew of Botaay; when they wanted a botanist
they sought him among their officers aiready in India. It was othes-
wisc in the manner of appointments for service in Ceylon, as Ceylon
had no deep well to dip into, and in consequence only such men as
the od interim holders of the post of superntending the Peradentya

03



Q4

(Garden on the deah.h of_ Moon and the death of G:f'lrdncr were found

’ [} ¥

collected a little, The Company’s procedure, unlike that of Ceylon,
left room for the chosen to have had time to grow a little rusty., And
in 1854, as if in anticipation of the coming administrative changes and
in step with the passing out of British politics of a conviction that
laissez faire led to progress, the Court of Directors accepted the plan-
ning of cducation as a duty. But the acceptance of the duty did not
press on the Directors, for their authority was swept away too scon.
Nothing came; but there was an increase in the number who botanized
which must be attributed to diffusion of interest in botany in Britain
in the stratum of the population whence came these who served in
India.

Our science had been, as it were, an unexplored country into
which a route is first made and names are given to landmarks; succes-
sive explorers perpetuate them. The route is marked on the maps
along with the places on it suitable for rest and retreshment. Branch
routes take off at these; their rate of establishment, like elongation of
the main road itself, depending on the terrain penetrated. Into the
kingdom of scientific Botany the main route is that of taxonomy; the
landmarks are gencra and species; the places of rest and refreshment
are Botanic Gardens, Museums, Learned Societies, and the like; the
branch roads are the several divisions into which the science has fallen,
and.the development of some may have been hindered for tools such
as the microscope to be improved, adjuncts such as laborataries to be
built, and data to be accumulated.

The resemblances are so close to reality that the facts recorded in

the next three sections are arranged on the analogy.

g
2
o "

Wight lefr India in 1855, For the last few years he had been occu-
pied in winding up his affairs. The Coimbatore Experimental Farm
had to be left so shaped that his successor could use i#t. He scems to
have ceased to collect and dry plants ; at any rate he left no collections
form the Anaimalaiy Hills ( feste C. E. C. Fischer in Ree. bot. Sur,
India. 9 :5) from which Coimbatore is only 26 miles distant, Apparent-
Iy his collections were already in packing cases ‘when the call came to
close down ; they had filled 10 bullock carts at the last move and would
be larger than in 1850. Of his serial publications he closed these two :
Ilustrations of Indian Botany in 1850 and Spicilegium Neclgherrense
in 1851. He did not close down his Icones Plantarum Indiae Orientalis;
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and a part was added after he had reached London, where also a report
on cotton was finished and published.

Wight, who had learned the art of lithography in the house of
Sir Witliam Hooker when on leave in Britain, was now back in Britain
and in contact with Sir William Hooker who had been removed to
Kew, and whose resources for naming plants he could uwse ; and Kew
was ready to distribute his duplicate botanical specimens, Wight had
dominated botanicai work in India so greatly that his departare was
a major event by which the period changed. In some measure, the
feadership on his going passed to H. F. C. Cleghorn, Wight finished
his life farming near Reading.

Hugh Francis Clarke Cleghorn (1820-1895) was a grandsgp of
Hugh Francis Cleghorn who, as recorded in the second chapter (p. 4%),
engaged Rottler to accompany him as interpreter on an inspection tour
in Ceylen. He had been born in Madras and had taken a doctorate
in medicine in Edinburgh. Having returned to India he was sent to
Shimoga in Mysore as Civil Surgeon (1842). The teak forests of the
district interested him ; and in 1847 he called attention to the waste of
timber caused by the way in which the land was exploited. In 1850,
being on leave, he laid his case before the British Association which
was meeting in Edinburgh and the Association appointed a Committee
of which he was secretary, to report baek in 1851, In 1852, having re-
turncd to India, he found himself no longer a districe surgeon, but a
professor of Botany and Materia Medica in the College at Madras,
There from a position, which entitled him to a hearing, he addressed
the Government (1856) and in 1857 he was taken from his teaching
to occupy a new post, the post of Conservator of Forests. The reader
notes the implication of caring for more than teak in the title of his
post ; there was in view wood-fuel, of all sorts; bur teak-timber was
most in view. From 1857 to his retirement in 1870 Cleghorn was
occupied in Forest Service, and even afterwards as an adviser of the
India Othce. More about Cleghorn will be Tound later.

The reader doubtiess appreciates the fact that Cleghorn came to
his forest service as a botanist. He had previously collected dried plants
which were given ro the Calcutta Garden and he had written ecological
papers. Contemporaries there were who were connected with conservy-
ing teak, but they were not botamists; they were practical men; and
the association of these with Dotanists was merely provisional. One of
these practical men was H. A. Conolly, Collector of the district of
Malabar, where the teak forests had received the mast damaging explo-
itation. He had asked to be allowed to buy up and replant ruined teak
forest, and had great success in restocking; particularly in the Nilam-
bur forest which is idéal for teak. Nilambur is half-way between Cali-
cut and Ootacamund. Of course restocking, with cropping about 100
years ahead, does not allow Conolly’s financial questions a place here;

but Conolly showed himsclf a pioneer,
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While he was doing what he had undertaken, Captain Frederic
Cotton, an engineer, was making a road along the border of the State
of Cachin ; and he called attention to the teak that he saw in the Anai-
malai Hills—teak which Wight might have seen by going into the Hills
from Coimbatore. Cotton’s teak was put (1850) into the charge of
another army officer, James Michael, then a licutenant, ultimately a
general. He held his charge until 1836, and did a little collecting of
plants; but very little, In 1856 he was succeeded by onc who was
already a botanist, R, H. Beddome, It is to be noted that the year of
Beddome’s appeintment is the year of the appointment of Cleghorn as
Canservator of Forests; and that 1857 seems to have been a year of
thinking ahead-—a Forest Service was coming in Madras, In its fore-
shadowing is the third of the marks of our new period.

Michael in due time took leave and did not re-enter the Forest
Administration, though he kept his interest in forestry through life,
In the Anaimalsi Hills he had tried to minimize the injury that fire
did to his séedlings of teak by causing the coating of dying leaves that
fell on them to be swept aside.

Richard Henry Beddome (1830-1911) had reached Jabalpur in
1848; and had commenced collecting there. The Government of
Madras, when in 1856 it took him into the initial Forest Service, em-
ployed him in the Palni Hills, where he picked up Wight's mantle in
one respect, namely the illustrating of the plants of southern India by
the use of lithography. He threw himself with great energy into col-
lecting and made a considerable herbarium. He learned his forestry
by experience, but was all through his life predominantly a botanist.

I have classified Cleghorn as an ecologist, calling him the second
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ecologist that India had, the first having been Edgeworth. Both were
Edmburgh students, but it is not clear that their Interest had a common

at Edmburgh ]ahn Hutton Balfour (18{)8-1884) mtroduced a htﬂc
of it into his professorial teaching; and, though he had not become
professor until 1845, he had given extra-mural lectures in Edinburgh
some ten vears earlier, I suggest that this vigorous teacher, whose
classes were described as ‘thronged’ and as ‘the largest ever brought
together’, forced the contemplation of the life of the plant into the
teaching of his time; whereas Robert Graham, his predecessor, by mak-
ing his students carry pocket lenses on their expeditions with him into
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teaching.

Wight, Michael, Cleghorn, and Beddome are not the only botanical
names of the Madras collections of about the fifties * these also served :
Heber Drury (1819-1872), a colonel in the Madras Army was in Tra-
vancore; Sir Yalter Elliot (1813-1887), an administrator of wide inte-
Tests, was at Vizagapatam; Thomas Caverhill Jerdon (1811-1872), who
made his reputation as a zoologist but also collected plants, was in the
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southern part of the Presidency until 1868; Gideon Thomson (see
Chapter, 2, p. 88) was collecting there untl 1855 ; a missionary, E.
Johnston, was a rather discriminating collector of the South-western
coasts; where also was another, Samuct Mateer (1835-1893), who paid
attention in particular to the vernacular plant-names that he encounter-
ed. There were two horticulturists in the Presidency who did excel-
lent work in their own line, Andrew T. Jaffray and William Graham
Mclvor, the first at Madras, the second in the Nilgin Hills at Ootaca-
mund, The zoologist Jerdon made excursions into Botany and the
botanist Beddome made excursions into Zoology.

As Ceylon at this date hung on to Madras by accepting the guid-
ance thar Wight gave, it is convenient at this point to look southward
to it. General Warren Walker had protested that the Peradeniya
Garden was in the charge of ‘an ignoramus who could not read the
language of Botany’. This was James George Watson (for whom see
page 50 of the second chapter), and the General’s protest had borne
fruit at Watson’s death, when Sir William Hooker had been able to
get his former pupil, the surgeon George Gardner, accepted. Sir James
Emerson Tennent was the Colonial Secretary; and between him and
Gardner a friendship arose which led to companionship; one may say
that the Botany in Tennent’s account of Ceylon had been talked over
with Gardner in joint rambles. It was during the years of this friend-
ship that the German surgeon Warner Hoffmeister reached Ceylon
(see the second chapter, p. 51). Neither he nor Prince Waldemar of
Prussia, with whom he was travelling, saw Gardrer whoe was away
from Peradeniva at the time, Hoffmeister wrotc that Gardner was the
only botanist in Ceylon; but this overlooks amateurs who were there;
and the meaning of Hoffmeister’s words must have been that Gardner
was officially the only botanist. Another officer of the General’s name,
Colonel James Thomas Walker, collected plants in  Ceylon between
1830 and 1840,
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William Ferguson (1820-1887), by profession a surveyor, was in
Colombo. It is not quite sure when his interest in ferns developed;
but he assuredly was already interested in economic plants from his
arrival in 1839, He was a man of great ability and activity,

_ Harmanis De Alwis, the splendid artist~of the Peradeniya Garden,
has a large claim for attention. He came on to Moon’s staff as a
clerk and Moon, discovering his ralent, paid for his training as a
Aower-painter, He served from 1823 to 1861 and a son succeeded him.

Gardner on assuming charge, commenced work exactly as General
Walker would have wished, 7. by coilecting vigorously. He had his
artist to draw for him, and it is to be noted that perishable fungi re-
ceived his attention but to be regretted that from want of direction
these drawings, in Petch’s opinion, are impressions rather than portraits.
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Colonial Office appointed an equally efficient man G. H. K. Thwaites
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to succeed him and we find this new man in the last days of that year
climbing the road from Colombo to Kandy to assume charge,
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most liberal-mined botanist then in the East. As a young man, earn-
ing his living by accountancy, he employed his leisure 1o very good effect
in studying the lowest plants; then he became a teacher himself in the
School of Pharmacy at Bristol and in succession to this in the
Medical School. From Bristol he applied for a teaching post in Ire-
land; but he did not get it, though his sponsers were among the most
prominent botanists in Britain and France. The reader, noting this,
is made sure of the competence to which Thwaites had brought him-
self.s Instead of the post in Ireland he was appointed to succeed Gard-
ner in Ceylon. Thwaites in detail did so; as he climbed the road to
Kandy he moved exactly into the work of Gardner, the work that
General Walker had wanted; he became a student of the Flowering
Plants of the island. The study of the Lower Plants was for those
whom he could induce to work on what he would collect. William
Mitten worked up his mosses, W. A. Leighton his lichens, and Miles
Berkeley his fungi. Berkeley took Christopher Edmund Broome for a
fellow worker and between them they carried the knowledge of the

fungus flora of Ceylon a vast way beyond that of India, Thwaites
could not have done better,
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Let it be stressed here that Gardner had set the example of col-
lecting the fungi.

Gardner seems to have brought a large personal herbarium to
Ceylon and to have amalgamated it with the collection started by
Moon. The amalgamation had to be undone so that Gardnet’s pro-
perty could be sold for the benefit of his family, With that done thé
growth of the herbarium became the work of Thwaites. Neither

Berkeley nor Broome visited Ceylon, and the species which they named
were those collected by Thwaites. A biogeapher credits Thwaites with'
being ‘a naturalist, pure and simple, a keen and accurate observer of
great industry, quitely enthusiastic and vn:ith great rea‘soning1 ciapabiﬁz
ties’. Broome had known him when resident in Brisiol, Berkeley and
Broome co-operated with cqually great and equally quiet enthusiasm;
in fact they 1solated themselves,

Willtam Ferguson (1820-1887), by training as surveyor, in Ceylon
from 1830 until his death, developed, as already said, an inferest in
economic plants and in ferns; and he took an interest also in the sea-
weeds.

Thwaites used Wallich’s way of getting help from Europe, the way
of liberality, of distributing specimens in the hope of obtaining deter-
minations; he made up sets of dried plants which were given where
a return was expected, and were on sale also. His greatest help came
from Kew, where Sir Joseph Hooker would compare the Ceylon with
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India Plants. Thwaites’s Enumeratio Plantarum Zeylaniae (1858) was
made on the materials that went into his sets.

The Colonial Government had been caused to transfer their botani-
cal work from the coast to the hills by the rush into the coffee districts
of would-be planters, many of them agriculturally ignorant and all in

need of guidance, which they came to expect but did not particularly
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his feet, In 1854 came what Sir Emerson Tennent, the Colonial Secre-
tary, described in his Ceylon (2 : 211} as ‘a murmur of ill-informed
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and a proposal that the Garden be abandoned’. Tennent shows that
official opinion supported Thwaites; and Ferguson took a leading part
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work thrown on him, while the preparation of the Enumeratio was
still in progress for yet another few years.

The following also botanized in Ceylon at this time : a chaplain,
John Gibson MacVicar, just before 1850, and appareatly the judge; Sit
William Norris, in the period before he was transferred to Penang
(1836). That these two were actual collectors of Ceylon plants is not
certaing both may have developed collecting as a pastime after leaving
Ceylon. Edward Frederick Kelaart {1818-1850) was born in Ceylon,
bur mast of his botanical work was done elsewhere; and he was more
interested in zoology than botany.

Neitner, a German biologist, made a stay in the island (1854-1855)
and took a collection to Berlin.

Tt is time to turn northwards to the Bombay Presidency. John
Graham had died in 1839, Charles Lush and Joseph Nimmo had died
in 1854. A fourth botanist of Bombay of those years was lost to
Bombay—Captain Henry Geburne, an Arfillery officer, who left by

retirement (1846). John Sutherland Law remained as the doyen, but
not for long, He kaew the plants of the districts in  which he had
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chapter begins he also retired, taking with him a herbarium of about
1500 species, part of which went to Oxford and the rest to Kew,
When Law left India, the leadership in Bombay passed ta
Alexander Gibson who had been in charge of the Dapuri Garden in
Poona from 1836 to 1847 and had published thence several not unim-
portant papers on economic plants including one on the Teak tree
(1840). In 1847 he was appointed Conservator of Forests for the Pre-
sidency, a post he was still holding when Cleghorn came forward in
Madras. N, A. Dalzell was under Gibson. It was not until 1861 that
their joint Bombay Flora appeared : two years later Gibson pub-
lished his Handbook 1o the Foresis of the Bombay Presidency and in-
serted into it an enumeration of the valuable forest trees of India as a
whole. In the year after this he retired, giving to the Calcuita Garden,

as he left, his collection of dried plants. Dalzell did not immediatcly
8—I B. 8, I. Cal.j64
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succeed Gibson; but by way of economy the Bombay Government
united the posts of Conservator of Forests with the charge of the Dapuri

Garden in the person of Eyre Champion de Crespigny whose collection
of dried plants is now the property of the University of Manchester,
de Crespigny retired in 1862; Dalzell remained in India for a few more
years in charge of the forests.

The forties had brought the first opportunity of making acquain-

tance with the interesting flora of Sind. Militarvy operations led to it:
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they caused Nathanicl Vicary to be sent thither with his regiment.

Vicary had been in India from before 1832, but it was not untl more
than ten years later that he found himself in Sind. He was a diligent
collector who, perhaphs because of his repeated transfers of station, leg
his collections suffer damage. Tt was probably the inconvenient size
of his possessions which in 1832 or 1833 led to the gift of them ta the
Calcutta Garden. After that he began a new collection and when he
left India for Australia there was a second gift, He published on the
plants of Sind in 1854 and 1857.

The next to study the plants of Sind was J. E. Stocks.

John Ellerton Stocks (1822-1854) had been one of Lindley's pupils
in London; and having qualified in Medicine he went to India in 1847
where he was sent out to vaccinate. At the end of a period of service
of normal length he took his collections to Kew for determination;
but he died prematurely. Hyderabad (Sind) was within his area and
from Hyderabad he made his two expenditions into Baluchistan.

A contemporary surgeon of Bombay with an interest in ferns was
Andrew H. Leith. His time of activity also spanned the year 1850,
His collection is now the property of the University of Manchester.
Another contemporary surgeon was H. J. Giraud. The Bombay Gov-
ernment brought him out from Britain to teach in the Grant Medical
College and he was not of the Service which in general provided the
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1841 or 1842 with the title of Professor of Chemistry, Not at first, but
after 1845 his teaching extended to Botany, and during his years he
held various civic positions in addition to his reaching and is said to
have been a popular lecturer. He returned to Britain in 1867

John Forbes Watson (1827-1892) arrived in India in 1850 and
taught Physiology in the Grant Medical College, then returned to Bii-
tain in 1858 to take the place that Royle had in the service of India
House as Reporter on Fconomic Products and Keeper of the Museum
at India House, This post ke held until 1873, Lhe brothers George
Christopher Molesworth Birdwood (1832-1917, knighted in 1877) az}d
Herbert Mills Birdwood (1837-1907) arrived in India respectively in

the years 1854 and 1858. The clder did much for Bombay. He had
been born in the Presidency. He qualified in medicine ar Edinburgh
with Hutren Balfour as his teacher in Botany and was one of the keen
men who helped in getting classmaterial together. After reaching
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Bombay he taught various subjects in the Grant Medical College; and
a great interest in Materta Medica induced him to pay a collector on
the coasts near Aden to seek for the trees yielding myrrh and frankin-
cense. It led also, though less directly, to a catalogue of the economic
products of Bombay. He served the city in many ways; among them
he was Secretary of the Agri- Hortlcultural Socmty, and he took the
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Iw.dmg pait in uu:-mg mancy for a museum in the Victoria Park.
When in 1868 ill-health drove him our of India, he carried his inte-
rests to Britain and gave his service to India through the India Office.
The younger became a judge whe wrote in his  leisure a Filora of
Matheran and Mahableshwar and an account of Indian timbers.

It may be mentioned here that the French botanist, Charles Gaudi-
chaud-Beaupre, serving under Freycinet paid brief visit to Pondicherry
and Calcutta in 1837; and that in 1845 the Danish exploring ship
Galathea touched at Tranquebar, Pondicherry, Madras, and Calcutta
on her way to the Andaman and Nicobar Islands, Dietrich Ferdinand
Didrichsen collecting.

In 1850 Sir Joseph Hooker and Thomas Thomson wete collecting
plants with great thoroughness in the Khasia Hills. They had collect-
ed separately in the Sikkim Himalayas and the remotest parts of Kash-
mir; and were working for a joint account of the flowering plants of
India. They would have called their publication ‘Flora Indica’ taking
into it as much as they could, making it an account of the largest arca
that their knowledge could justify, just as Roxburgh had done with
his Flora Iﬂdm:z and as Grﬂﬁth would have dc-nt had he - got so far as
WIIL]IIL_T .["“Jrﬂ [ﬂﬂffﬂ ll]a not mean [ll'L ]."lUIcl. LJU.[ d- I"I.Ul'cl. I'[U[[l
the Khasia Hills, they moved southwards as signs of autumn came over
the uplands and, collecting through Sylhct Chittagong, and the Sun-
derbans, reached Calcutta to leave for Britain carly in February 1851,

Falconer was now in his second spell of work in India (1847-1855).
He had been to Moulmein to report on the teak forests and was occu-
pied, when Hooker left, in replanting the Calcutta Garden in the
wake of McClelland’s destructiveness. As for McClelland, after a short
time in Birbhum he had been sent to Pegu to collect through the teak
forests. Falconer had been of great service to Hooker by receiving his
collections and preparing them for sending forward to London. He
sent collectors of his own to the Khasia Hills to supplement Hooker's
collections. Francis Jenkins was still the Governor General's Agent in
Assam and stimulating collecting from Gauhati, His subordinate J.
W. Masters collected up the Brahmaputra to Sadiya. Vicary was mak-
ing his last collections in India; he bad collected in several parts nf the
lower Ganges valley and Hazanbagh The strength of the army in the
upper parts of the Ganges valley was so great that there was nearly con-
tmuous studv of its flora, Lady (Elizabeth) Gomme, wife of the Cnm—
manacr-maumr:r, collected a little (1856). Willlam Jameson {1815-

1882) whas in charge of the Garden-at Saharanpur. He had been sent
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to Saharanpur in 1842 and when he understood that Hooker and
Thomas Thomson would write a flora, he supplied them with plants
in the hope of helping them ..., M. P. Edgeworth, now in Banda, was
helpful from thence; and in the year 1850 he was transferred to Multan
where he made a list of the Sora. Lieutenant William Hawtayne
Parish sent Himalayan plants from Kulu and Mandi. Brigadier ], B.
Hearsey was sending to Kew plants from the Punjab. Thomas Lobb
was at the time collecting plants worth culture for the firm of Veitch
of Exeter; but of course a bird of passage as to India, The following
three botanists reached India during the fifties—John Lindsay Stewart
(1853), Charles Murchison (1853), and James Edward Tierncy Aitchi-
son (1858). The work of the first and the last will be indicated later;
that of Murchison was little; during his two years in the Bengal Medi-
cal Service he made small collections of dried plants which he gave
to Kew.

A missionary, Francis Mason (1799-1874), as avid of acquiring
knowledge as William Carey, had arrived at Tavoy in Tenasserin and
had moved to Moulmein in 1850 where he embarked on a book, small
in its first edition, on Burmese plants etc,, entitled Natural Productions
of Burmah or Notes on the Fauna, Flora, etc. of the Tenasserim Pro-
vinces and the .Burmese Empire. ‘There was a second editiop from
the author in 1860 and remotely (1882) a greatly enlarged edition by
another hand (W. Theobald’s edition).

At the beginning of our period (1852) Charles Samue! Pollock
Parish (1822-1897) went to Moulmein as Chaplain and threw himself
with energy into a search for interesting plants. One expedition took
him to the Andaman Island,

IIl. BOTANIC GARDENS—THE BOTANIST'S FIRST CARAVANSTRATS

After the men, their memorials | And as an opening question, by
what is a botanic garden to be distinguished ?

A garden becomes a botanic garden when its purpose is the bring-
ing of plants into some kind of philosophic study, It must be a garden
first : that was undisputed; but a very little botanical learning super-
posed brought the addition of the adjective. Such was the consequence
of the newness of scientific botany in India. The missionaries of
Tranquebar doubtless were provided with a garden of vegetables as a
supplement to which, from 1768 when Johann Gerhard Koenig came
among them, they accepted what interested him in his quest for know-
ledge and associated it with the vegetables, as that was convenient.
Then their garden became a Botanic Garden, as they indeed called it.
But the Calcutta Botanic Garden did not get the adjective ‘botanic”
into its name in the same way, Kyd in the letter that carried his pro-
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posals to the Gavernment of Bengal expressly excluded from its opera.
tions the study of plants, i.e., the addition to the garden of the opera-
tion that entitled Koenig's and M. R. Smith’s to be called botanic.

I have reached the conclusion that when Colonel KUH set out to
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address the Government of Bengal on his proposal for the establish-
ment of a Calcutta Botanic Garden, he had no clear mind as to the
name to give it. He described what he was asking for in terms indi-
cating a horticultural nursery. We have such nurseries today and
there were such in Britain in Kyd's time: for instance, the first nursery
held by the Veitch family was for raising trees for planting in Devon,
Kyd would have the like close to Calcutta. He wanted something
that was more than just a garden; as something better than a garden he
called it a botanic garden. He proposed no pure botany for it and in
fact explicitly wrote that there would be none.

- He pointed to 310 acres along the river just below Calcutta and
he estimated 200 Rupees a month as the cost of maiataining. The Gov-
ernment approved, and began operations without waiting for sanction
to come from the Directors in London. They used Kyd's name-—Botanic
(Garden, and Botanic Garden it was to the man in the street. His
expectation determined that it should develop in ¢hat direction, and so-
jt did. Kyd lived on adjoining land and accepted charge. When the
apprmral of the Directors came there was a comment with it that thty
would not have objected to a higher estimate of cost; Kyd lived for
2 further 9 years and, when he died, the Government called Roxburgh
from Samalcottah to take his placr: We sce from the time of Rox-

burgh'’s arrival pure hotany in place in the Garden mixed into the in-
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<TICasing stock of the nDursery. inc condauct of affairs new under
Roxburgh diverged so much from the proposals of Kyd’s first letter
as to suggest that the adjective ‘botanical’ in Kyd’s name had driven
botany into the administration, actually during Kyd's years of control,
so that at the date of Kyd’s death it was a natural thing to call in a
botanist.

Who was the founder of the Garden? Kyd for horticulture,
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To Banks and those in London who were taking part in the
advancement of Botany through Kew, Roxburgh’s greatest contribu-
was customary for Banks to see the drawings. ‘

Calcutta was in a great wave of prosperity and with consequent
liberal impulses the Government was prepared to retain all the 310
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preserved on the Garden'’s early appearance, Its area was from a ditch
bordering the property towards Howrah, on which Kyd lived, to the
Great Banyan tree at the west end. This tree was young f:m:uugh not
to have completely suffocated the Indian date-palm tree on which its

sted had germinated as an epiphyte. In depth the Garden extended
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from the river bank 1o an unidy undefined arca to which Hooker
thought the noisy picnickers from the city, amusing themselves by folk-

ancing, might profitably be confined; and it is doubtful if at Hooker’s
visit the scenic possibilities of the river-front were attractively dcvclup—
ed. But when Maria Graham visited the Garden as Roxburgh had it
in 1810, she commented on its orderliness, Qrderliness need not imply
finish, and the scattered tanks and nurseries, remarked on by Gnfhth,
indicate irregular and improvised cxtending of cultivation. Landscape
gardening was not aimed at; and most ccrtamlv the Garden passed
thmugh a period when its greatest beauty was not in it but in the youth
of its trees—natural, therefore, and not by art.

The founding of a garden in Calcutta led to a2 wish for other
gardens, the promoters seeing possibilities much as Kyd saw them, but
not as Roxburgh did.

Maria Graham, later Lady Callcott, used the words ‘botanic garden
in describing the garden where Dr. James Anderson had expen-
mented a few years earlier in raising cochineal, James Anderson had
written on various cconomic plants and doubtless had grown them.
Lady Callcott used the same word for the Caleutta garden. The garden
of the magistrate, M. R, Smith, which was a transit garden between
Sylhet and Calcutta, was similarly named.

Tmu Sultan of Mvcnrf' had converted a fruit. garden t h ather

had made in Bangaiarc into a garden of ease, On his downfall in 1800
the fate of this garden had to be decided and, pemding a decision, it
was put into the charge of Benjamin Heyne, he being the Madras
botanist at the time, and a proposal having been made that it should
become ‘a botanic garden’. After Heyne it was entrusted to an agri-
horticultural society; then relinquished but remaining an open space.
Cleghorn contrived to get the status of garden restored. He made his

recommendation tn 1856 ; and it was to apply to 50 acres. A horticul-

turist named New, to whom there is a Strobilanthes dedicated, was put
in chg_rarr then followed Allan 'ma(‘k sent aur from Kew in 1863, bat
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be lived for two vears only. Black (1832 1865) had had a borticultu-

ral training at Kew and had beld the post of Curator of the Herbarium,
Afrar him tha nnnnn!nvn acdorn had Foar tte Qriymetmtan e Lrnma 1072
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}t)o 1907 John Cameron, to whose planting it has owed much of its
eauty.

Another Cameron—Willlam Cameron— had left Kew about 16
years earlier for the similar service of horticulturist at Peradeniya. It
is said that when in 1857 he wenr to Ceylon he was entrusted with the
conveying of a consignment of cinchona plants. He left Government
service in 1860 for coffee planting, was hit by the coffee-leaf disease,
and piloted his estate back using cinchona.

One year before the death of Tipu, Ceylon had obtained a small
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Jonville, brought from Europe by a new Governor. T!us garden, to
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give it a better position, was removed for a short distance in 1810; then
to increase the field of interest Banks caused William Kerr, a Kew
Gardener, to be sent out in 1812, Kerr had travelled to collect desir-
able plants and could be relied on to bring together such as he could
get and grow, The Colombo site however was still condemned, as it
was Jiable to be flooded; but there was available an abandoned sugar
plantation at Kalutara, which though 26 miles from Colombo, was
accepted; and the garden was moved. Kerr died in 1814, and another
who had had the same training in travelling and collecting, Alexander
Moon, was sent to  Ceylon to replace him (1817). In that year the
Government completed its military read from Colombo te Kandy. It
was decided on this that Kandy should be the hot weather station of
the Government with a residence for the Governor, and, following
_hat ey Yloe Nuurﬂrq Elﬂm aec a eah-lrnﬂ"m 'F.Qf 1_x'rhich purpggc t_hg rgad
was continued right to the very middle ﬂf the hills, It opened a wide
area for planting, and there was a rush into it of wouid-be planters,
many of them very ignorant of planting possibilities, To meet the
situation and teach them, the Government set aside about 150 acres at
four miles from Kandy for a garden that could illustrate possibilities
as well as acclimatise and become a Botanic Garden, They closed
Kalutara and sent Moon uphill after the planters.

The Dutch when they held the coasts of Ceylon had tried to in-
troduce coffee-growing as an industry. They got no further than to
familiarise the bush in the coastal villages. The excellence of the hill

climate for growing it did not remain unknown; but the cultivation
in the hills came only w;th the entry of plantcrs Erom 1817 forward
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with coffee an area conspicnously where the new high road passed the
Garden and to lay out another with the traditional crop, cinnamon.
These, the reader realises, were demonstrations. Moon added as he

g.guld, in order o attract the interest of the nnecf‘re.hw a FPW acres rear
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the gatc of miscellaneous cultivation; the balance bchmd remained in
natural forest,

This founding was in many ways unlike that of the Calcutta
Garden; it was a lone job for Moon, whereas the founders of the Cal-
cutta Garden had abundant well-wishers and poteatial supporters. The
two were alike in the liberal provision of land, Moon had the London
idea of what 2 Botanic Garden should be; he backed ir up by deter-
mining his plants, catalogued them and found an artist who pictured
them. What he got into the cuitivated acres can be gathered from his
Catdlogue of Ceylon Plants, published in 1824. He died in the next
vear, a great loss. Moon was not the first to make a herbarium
under the British crown in Ceylon, for there is evidence that fonville
collected and dried plants.

Two years passed before Moon’s successor arrived. This was
James Macrae whose training for his work had equally been by travell-
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ing as a collector of usctul and ornamental plants. Macrae died in 1830
and again it tock two years to secure a successor. He was James George
Watson, accepted on Wallich's recommendation, but not a success in
the post. Generai Warren Walker's scathing condemnation of him
has been quoted. At the time of Watson's death in 1838, the Govern-
ment was allowing the produce of the Garden to be sold in Kandy;
and it found locally successive caretakers, (i) in J. G, Lear, a profes-
sional horticultural collector who had been sent to Ceylon and (ii} and
(1) in two of the island’s surgeons, H. T. Normansell and W. C,
Ondaatje. They were naturalists and no doubt did faithful curating.
Normansell died. A little later we discover Ondaatje on a visit te
London where he joined the Limnacan Society. Exhibits which he
brought to meetings indicate that he had an interest in medicinal plants.
But in 1844, at last the post of superintendent was filled, as General
Walker urged, by one able to study the botany of the island. This was
George Gardner, with 2 qualification in Medicine, a pupil of Sir Wil-
jlam FHocker and with a reputation as a botanist got from extensive
plantcollecting in Brazil. At Peradeniya a close friendship sprang up
between Gardner and Sir Emerson Tennent, who was at the time
Colonial Secretary, so close that the botany in Tennent's Ceylon must
have been tlked over by the two in their rambles together. Tennent
praises the Garden for hortcultural efficiency. There were flower
borders but not yer any of the art of landscape gardening.

Gardner died in 1849, and the custom established, of employing a
botanist, led to the appointment of Thwaites. When Gardner was put
in charge, 40 acres out of its 140 were in cultivation and, taking into
consideration the way in which the Garden had been officered, it is
hard to see how the planting community had had a real lead.

In 1821 the Governor-General of India, Lord Hastings, visited the

North West Province, The reconstructed canal carrying water to
Dcthi was one of his interests and he visited Saharanpur near to its
head. In that pleasant station, his attention was drawn to a neglected
fruit-garden supported originally by the revenue of seven villages on

the foundation of a publicspirited administrator and dedicated to the
improvement of local horticulture. In its neglected state, self-sown
inferior mango trees standing in coarse grass filled it. Lord Hastings
decided that it should be preserved and replanted under the care of
the Civil Surgeon, who at the time was the fully competent George,
Govan. Under him its small area of only a few acres was extended;
canal water was brought in; roading was donc; lawns made and it
was dedicated anew to its original purposes. Govan, to extend its
work, opened a nursery at Nahan on one of the routes of trade from
the plains into the Himalayas, Retiring in 1823, he was succeeded by

the energetic J. F. Royle, who intensified the work and investigated

1Later the United Provinces of Agra and Qudh, and now Uttar Pradesh
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the flora on the near-by hills by sending collectors for plants and seeds,
creating a  herbarium, employing agents to bring fruit trees from
Kashmir and, when Wallich went on lcave, obtaining the services of
the Calcutta artists. He closed the Nahan nursery, when he was able
to open a larger and more elevated one at Mussoorie, Saharanpur with
Mussoorie in support had resembled Kalurara with Peradeniya in
support, if Kalutara had been retained; the years were the same,
Royle gave to Saharanpur all required to make it a Botanic

Gar UBI’I of the Kew t}pC the dlspiay, the botanical HOIﬂtIIClatht the
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he knew Kew. The distance of Saharanpur from Calcutta and the
entirely dissimilar climates kept the two Gardens from any competi-
tion. But in the eyes of the Adiministrators, the elder was always the
clder brother, staffed therefore by the experienced, for instance Hugh
Falconer, Thomas Thomson, and Sir George King each in his time
was entrusted with the care of Saharanpur before promotion tw the
care of the Calcutta Garden.

The north of India under Persian influence obtained a number of
gardens of case, Tipw’s at Bangalore was the Persian influence carried
to the south of India. Ail that Tipu’s garden did towards the promo-
tion of Botany was to provide land used botanically after a long inter-
val. The Saharanpur Garden was not of the same kind of origin;
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Garden did.

Three of the north-western gardens of ease may be mentioned in
passing : (1) that at Fatchpur Sikri because it is so instructive in con-
struction; (i} that at Shalimar, a little to the west of Lahore, because
though never serving in pure Botany it played a part in fruit selection,
and (iii) the better known Shalimar Garden in Kashmir for we havc
descriptions of it as it was, This garden, set on a superb site, exposed
too much art,

I have need to revert to the Caleutta Garden, In the year 1830,
‘Wallich being on leave in Britain, a Retrenchment Committee cut the
financia} support for the Garden so severely as to arrest progress.
Wallich on his return to Calcutta in 1832 found he had to retrench,
he could not withdraw from raising large quantitics of stock for giv-
ing away and also for supplying to small experimental patches up and
down Bengal which were in his chargt He did not send out collect-
ing parties and, as I have said elsewhere, showed an unwillingness to
maintain a collection of dried plants. His accumulation of drawings
suggests economy, for a record exists to the effect that during his
second period of service his artists gave him 552 drawings against the
2350 done for Roxburgh. I take it fair to say that this retrenchment
fell on the development towards a inature Botanic Garden; and that
the ideas of the Government retrogressed towards Kyds nursery
establishment.
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Griffith, who criticised Wallich for abandoning Botany, took a
very curious and unjust position when, along with the attribution to-
Wallich of what he saw amiss, he promised the Government in asking:
sanction for undoing so much of Wallich's work that he would do it
on -his budget allowance; for this he implied that the allotment was.
adequate. Of course the Government wished it to be so, and went on

wishing until the Crown displaced the Company.

IV. GARDENS ADDED FROM 1830 USING BOTANICAL TAXONOMY TO SERVE THEIR.
PURPOSE

The first of these gardens was that of Bombay; it was onginated
by an agri-horticultural Society in 1830, Two years carlier John Gra-
ham had reached Bombay; and he was involved in the Society’s wel-
fare from its foundation. He had reached Bombay without employ-
ment, but must have had reasons to expect ir. It seems that he was
klmwn in advance to the Governor Stir ]ohn Malcolm and thc Gnver—

an acclimatization garden at the suburb of Scwrcc and Graham could
examine Bombay plants cultivated in it.

When Graham had ready for the press his Catalogue of the Plants
Growing in Bombay and its Vicinity, the Society undertook to see it
printed.  As we discover two grants of money from the Government
to the Socicty, one just before printing and- one  after, the inference
that the Government was helping to finance its publication seems
correct, although the Society had another cause for needing money,
namely their expenditure on thc laying out of thcir grounds hy an
expert named MacCulloch, Graham died when the type-setting had
reach its 200th page.

The Society had willing support from some of the best of the

citizens of Bombay. These may be named : George Buisk, the Editor
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in the Grant Mcdical College and served the city in various capacities,.

and Dr, George Birdwood who also taught.

George Christopher  Molesworth Birdwood (1832- 1917, knighted
in 1877) was born in India, then graduated in Medicine in Edinburgh
and returned to landia in 1854. In deburgh ]1: had been a pupll of
fohn Hutton Balfour a great teacher. When he had returned to
Bombay, it fell to him to teach Materia Medica in the College, Out
of his great energy, the Victoria Museum came into existence in the
Agri-Horticultural Society’s park. In 1862 he catalogued the economic
products of Bombay ; and he returned to Britain in 1868 on account
of illness, but to continue economic work at the India Office.
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The city of Madras obtained a botanic garden in the same way
as the city of Bombay, namely through an agri-horticultural Society,
the date being 1838. The reader notes tnat it was within eight years
of the Bombay garden, and it is to be added that the Socicty grew
on the willing service of the citizens in a like measure. It has been
recorded that Wight in 1838 was taken from military service and ins
tructed to look into the state of Agriculture in southern India. The
year was that of the foundation of the Society’s garden and Wight who
had been called to Madras city looked after it. The records call him
Superintendent. H. C. F. Cleghorn similarly looked after the garden
when he was a professor in the Medical College (1852 forward)., An
Army officer, Francis Alexander Reid was Superintendent for a while.
The Society for a considerable period had the services of the horticul-
turist, Andrew T. Jaffray. Another horticulturisr, Robert N. Browne,
trained in Edinburgh, succeeded from 1857 to 1863, and wrote a guide
book which went to a second edition, edited by the surgeon, John
Joseph Wood (1828-1867). He at the time was on the staff of the
Medical College. When Wood left India the Garden was again super-
intended by one of the fighting forces, an officer of the Army, Robson
Benson (1822-1884, ultimately a General) who had done the same ser-
vice for the Agri-Horticultural Socicty in Rangoon at the time (1865-
1869} when he was with his regiment in Lower Burma,

Sir Joseph Hooker spent a day ashore in Madras at the very begin-
ning of 1848 and passed his time in the Garden. Catalogues of other
dates than those named above were issued. Certainly the Garden was
Very active.

A catalogue of the plants grown, prepared by James Martthew
Gleeson, Superintendent of the garden, who left Kew for India in 1870,
in the frst instance to superintend experimental cotton cultivation, then
in Madras to 1899, runs to 95 pages. It was issued in 1884,

The Nilgiri Hills, as we have seen, were coming forward and
Ootacamund becoming a sanatorium in the days of Schmid, Metz,
vonn Huegel, and Baikie, This development led to the establishment
of a Garden of ease. A resourceful gardener from Kew laid it out in
1848. This was William Graham Maclvor. He had more land than
he could immediately use, but it was not long before it was required’
for the experimental raising of Cinchona, whereby the garden may be
said to have become a Botanic Garden. Maclvor died at his post in
1876.

To accommodate cinchona in Ceylon on its arrival the high level
plantation of Hakgala was Iaid out as a branch from Peradeniva. The-
second horticulturist to be in charge of it, William Nock, whose ser-
vice in Ceylon lasted from 1881 to 1904, was sent to Hakgala in 1882,
and he embellished the area by extending the range of the plants culti--
vated. What he found the garden would grow may be read in a con--
tribution which he made to Lemesurier's Manual of the Nuwara
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Eliya Dustrict.  For the sanatordia of the Himalayas to get gardens
may be regarded as natural; for a garden is a part of the road to
health. The Garden at Naini Tal and the Lloyed Botanic Garden
in Darjeeling were created on land donated for the purpose.

After the fighting in Lucknow in 1857, those who sought to re-
move the disfigurements set aside an area for a garden. At first it
was but a garden of ecase, indistinguishable in purpose from a halt-
dozen other gardens in the northern plains ot India, but the second
officer to be in charge of it, the surgeon Emmanuel Bonavia, added
experimental studies of fruit trees (1876) and from thar time it has
had a claim to the name of Botanic Garden.

Emmanuel Bonavia (1826-1908) had entered the Bengal Medical
Service in 1857 and was in charge of the Garden at Lucknow in 1876.
It was then that he began to write about citrus fruits, their classifica-
tion, and their history in cultivation, and about the date palms and
other botanical subjects.

V., HORTICIILTURE IN ALLIANCE

Horticulture is one of Botany’s technologics. At any ratc the two
are mutually helpful ; and botanists have been not a hetle indebted
to the horticulturists for bringing the plant world under their eyes.
“The whole of the credit of conveying tropical plants alive and keeping
them alive in temperate lands belongs to the horticulturists, for they
worked out ways of transporting over the sea between India and the
lands where Botany had a stronghold and they devised plant-houses
with an artificial climate for their reception. There had been a cen-
tury of experimentation from the time when the first plant-house was
built for Clusius to the time when Europe had stoves hot enough 16
encourage a flow of plants from India to the curious in horticulture
in western Europe, This section of my paper is devoted to the gains
of Botany by reason of the aspirations of horticulturists, and the
Calcutta Garden was called in to aid, if not already in Kyd's tirme,
at least as soon as Roxburgh had been called to Calcutta. In the year
after that (ie,, in 1794) the Company appointed Christopher Smith
their ‘Botanist at Calcutta’. His business was the stocking of the Com-
pany’s possessions in the East with economic plants and he caused
thousands of plants to be transported by sea within the tropics. The
transport to Evrope, which of course was round the Cape, was a some-
what more exacting task.

At that time a very generous friend of the Caleutta Garden was
M. R. Smith; the magistrate stationed at Sylhet. His position cnabled
hire to tagc;!im riches of the Khasia Hills; and I would attribute to
him the nning of horticultural explottation. At the same time
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Francis Pierard was sending to the Garden plants from the direction
of Chittagong. Francis Buchanan had been to Ava with the Symes
Mission and later was able to visit Chittagong where a flora of Burmese
type is met with ; and he too enriched the Garden. Roxburgh is known
to have contrived to get orchids in good state to London where they
were established in stove cultivation and to flowering (1813). Wallich,
with the way shown to him, pested a collector at Pundua to work
from a boat where M, R. Smith had gardened up to his death in 1819,
Duty had sent Wallich 1o Lower Burma and to Northern Tenasserim,
where he personally touched a flora rich in beautiful plants and after
Pis 1rtturﬂ he had a collector there. He sent plants into cultivation
recly.

Let the reader suggest, if he can, why so many beaytiful flowers
seem to have had their evolution there.

In 1818 the Royal Horticultural Society of Britian, being 14 years
old and having created for itsel{ a garden with greenhouses, set to work
to furnish thesc by sending gardeners to various destinations to seck
and bring back desirable, chiefly ornamental, plants. One of the gar-
deners was John Potts, who went by ship of the Fast India Company
to Calcutta and to Canton, From Calcutta in spite of bemng based on
the Botanic Garden his success seems to have been small--Wallich
would be in Nepal at the time. But it was otherwise from Canton
where John Reeves was living ; and Reeves put him into the way of
getting the showy plants of the Chinese flower marke. Doubtless
Potts travelled back along with what he had obtained in Canton and
cared for it (1821}, but was compelled to entrust to others his carlier
consignment from Bengal. The lesser success from Bengal may not

have been by his fault ; but most certainly t
than Bengal in flower selecting,

Many botanists must have asked exactly where Pundua 1s: it was
16 miles north-west of Sylhet, and owed its importance to shallowing

water arresting trade and making it 2 terminus on the niver ; and it
would be an excellent base for collecting. As Wallich’s collecting trips
would be somewhat expensive, the cessation of such after the Retrench-
ment Committee’s sittings in 1830 is understandable ; but a trip such
as de Sylva’s would have brought much living material into the Garden.

When Wallich went on leave in 1828, he took living plants with
him as well as his accumulation of dried plants, Five years after
Wallich’s return the then Duke of Devonshire, who had adopted orchid-
growing with enthusiasm, sent a gardener by name John Gibson to
collect in the Khasia Hills. Gibson, aided by Wallich’s direction apd
support, brought back large and possibly rather indiscriminate supplies
but a number of novelties to cultivation (1837). Only a little more
than a year carlier Wallich and Griffith had crossed the Hiils seeking
the tea bush ; and Griffith was at the time of Gibson’s visit at the head
of the Brahmaputra valley. He had not seen Vandz caerulea, the gem
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of the Hills on that, his first crossing (1835}, but did so when he varied
Ifis route in 1837. But Griffith did not take it alive ; he dried specimens
of it.

John Gibson (1815-1875), after some vears at Chatsworth, moved
to London, and in a busy life laid out or controlled nearly all of the
large parks in London.

It 15 very evident, and indeed natural, that greenhouse plants sold
in Britain more readily than stove plants ; and therefore China was the
country to scarch but, if stoves were to be favoured, then the Khasia
Hills were to be visited. The firm of Loddiges and Sons employed a
collector in India ; but it is not recorded who he was nor whither he
went. It was to the Khasia Hills that the Duke of Devonshire sent his
collector John Gibson.

Gibson's cases of living plants would nced to be carried round the
ﬂﬂ“ﬁ nnr] fl‘\ﬂ?ﬂ":ﬂ"ﬁ i"iﬂ 1}"1.1"1" M+ oeA ﬂ!'\l"] 1‘]"\“1"”]’\ '-l"\,ﬂ ‘l!l‘\ff‘llﬂﬁ p’\ﬂ'ﬁ 1'\

Cape and therefore be long at sea, and though the Wardian Case ha
heen invented (1836) it is not certain that he was able to use it.

In 1843 the firm of James Veitch and Sons of Exeter sent their
employee Thomas Lobb to Singapore as a collector. At Singapore he
was to determine if the disturbed state of China would allow him to
work there; if it would not, he was to go to Java: he wenat to Java

expedition and sailed for Calcutta, Among the many places he now
visited were the Khasia Hills, Later he went to Tenasserim and he
continued his travelling life over many years, He was away in 1853
when his employers moved that part of their business which was with
stove plants to London, splitting the firm ; and Lobb’s services were
thenceforward concentrated on the London half which became the
predominant half. Hooker's record of Lobb's “circus’ passing him in
the Khasia Hills has been recalled,

Contemnporancously  Simons, the Government’s apothecary at
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collector named Freeman, and a Captain Williamson who sent orchids
to his uncle John Day (1821-1888), whose enthusiasm as a cultivator
led him to make 2 trip to India, both to the north-east and the south,
to inform himself on their cultural requirements,

In the fifties the lure of the orchid began to move south-eastwards.

(1852) and he probably brought more eastern orchids into cultivation
than anyone else, keeping the stream up at least undl 1871, While
Parish was active from Moulmein, so equally was an officer of the army,
Robson Benson, ultimately a General (1822-1894), in Rangoon where
he looked after the Garden of the local agri-horticultural Society, His
most generous area was a transect of the country from the Arakan
Yoma at the Toungup pass through Prome and through Toungu to the
Shan plateaun ; the transect connects the best teak forests of Burma with
orchids, but he obtained plants from other parts of Burma,
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Following General Benson came Major-General Emeric S. Berkeley
who sent orehids into cultivaton from various parts of India bur chicfly
from Burma, Of the professional plant collectors, Thomas Laobb’s acti-
vities were along the trail made by M. R. Smith, Wallich, Gibsen, and
Simons and secondly in Tenasserim followed one of Wallich’s trails
which Parish had reopened. After these came William Boxall, first
penetrating the area of the Lower Burma teak forests whence Robson
Benson had drawn many orchids, then geing into the Shan States be-
cause the exploring of S Henry Collett had exposed some of its riches,

There is a great interest but little explored in delimiting the area
©of the evolution of the magnificent orchids, The evolution has requir-
ed long ages of continval tropical humidity fixing the plant and fixing
its pollinating agents. Both are involved, Henry James Murton (1855-
1881}, the first horticulturist to be put in charge of the Singapore
Botanic Garden, was seeking in the year after he had left Singapore to
start in business as an orchid collector 3 his arca Siam. Another collee--
tor of the same time was J. C. Prazer, who took employment under
Sir George King when it would secem he was in Manipur, Thence he
moved to the lower valley of the Chindwin.

¥I. THE LARGCER MUSEUMS IN INDIA AND THEIR GROWTH IN EDUCATIONAL
VALUE

Long ago, about the year 280 B.C., a Greek in power in ancient
Egypt set apart a building, called the Museion, for the promotion of
learning—whence the word museum. This building seems to have

"
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had attached to it land for the culdivation of pl;ﬂus and for the exhibi-
tion of captive animals. It is nice to recollect how long the wora
museum’ has indicated a building where one stores o study and dis-
plays to instruct ; and then the historian enquires into the line of culture
intended by the dedication.

I propose to bring into one view the dates when India dedicated
in its turn buildings as museums and the different sciences which hene.
fited. ‘The dates are somewhat clustered in the fifties of the last century.

1817 : the Asiatic Society 1n Calcutta, at that date 30 years old and
the possessor of a house holding their library and objects, mainly archa-
eological, which had been donated to the Society, planned to display
these objects, and make the building function as an Archaeologica!
Muscum (let us call this collection No. 1), and further they would

have it extended to Zoology (2), Geology (3), and Botany (4). But

Botany usanm fell ~ie f sla ol mm oo
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1819 : it seems that Madras put by a little museum material (see
Markham & Hargreaves, The Muscums of India: 176 ; 1936).
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1840 : the Government, directly interested and very desirous of
increasing the public interest in India’s mineral wealth, planned »

‘unc«num J‘nc nrnnnm:r rlﬁhlhﬂ-'!r, i'l!':f['\-:h -2 nrn-':
AVAMGLULLL UL CAAIRGLLLIA. ATV Y YYIvidiig by dllill

1841 : brought into India from Britain a large collection of mine--
rals {5) which was placed beside item 3.

1841 : the Government at the same time agreed to give sufficient
financial aid to pay a salaried whole-time Curator, and Edward Blyth
was brought from Britain. Under him the zoological material (2)
grew into a large collection.

1846 : we read of a collection being formed in Madras {7) perhaps
based on that of 1819 ; and we read later of a collection which woul
scem to have been the same or a part of it, being in the entrance hall

— of the Madras Medical S¢hood. — —

1850 : the Government of India created the Geological Survey ; and
the Survey began to make a collection (8) in its own possession. In 1856
it was able to withdraw 5 from its position alongside 3 to its own
preniises.  _

1853 : the Government of Madras planned an Exhibition and
started encrgetic collecting for it (9), and absorbed 7. The London
1851 Exhibitton doubtless suggested the Madras exhibition of 1855 to
its promoters. When the Madras Exhibition came to closing, the Gov-
ernment desired to retain a part and having a building available con-
verted that building inte the Madras Museum (1857).

18535 : the founding of a museum in Bombay had been under dis-
cusston for a few years ; in 1855 a museum (10) of Economic Products
of Bombay and processes of their manufacture took orgin and was
opened in 1857, then disordered by a hasty removal. Sir George Bird-
wood s C;Ita!ogﬂﬂ of the Economic Pmducr-s of Bomﬁuy (1862) suggests
what material was in it—at least in its earlier years., 1t became a2 mixed
local museum, after reorganization.

1856 : though the removal of the economic minerals (5) from the
Asiatic Socicty’s building gave a little relief, the museum remained
avercrowded and the zoological collections (6) in particular were in
need of much more room, moreover the geographic range covered had
widened. Then the Asianc Society memorialized the Government of

Tndsa far rhe serahlichment 1in Calontrs nF a1 Imﬁﬂi‘!ﬂ] MMucsrm  and
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expressed their readiness to transfer all their extensive collections, except
their library.

1866 : the Indian Muscum Act was passed, whereon cellections 1
and 6 became possessions of Trustees created under the Act, while 3
was transferred to the Geological Survey.

1872 ; the Licutenant-Governor of Bengal, Sir George Campbeli,
moved to get the economic products of his Presidency collected. A
committee was set up in every district which collected samples of the
grains, secds, 0!13, fibres, tunhcrs and mmcrals 'I']:us callectmn (11)

but thccartwas bcfore the horsc as the csscntlal bmldmg—thc Museum
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proper—io hold the collection was wanting., Disorganization then sct
in with vagabondage.

1875 : the new [mperial Indian Museum building was ready for
occupation by 1 and 6.

1882 ; an enquiry was raised if the Museum building could be made
to hold an economic line ; fo this the reply was ‘not without enlarge-
ment’.  This was followed by a request for the temporary use of a
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ment was made that in return for temporary use an economic wing
should be added. .

1883-1884 : the Calcutta Exhibition, By most encrgetic collecting
cxhibits (312) were brought together into which 11 had been absorbed.

1891 : the wing of the Indian Museum for the display of Bengal
cconomic products having been completed, stocking it began; but a
considerable amount of replacement lhad become necessary, and this
collecting (12) was set about. It required time. That which was good
1 the material was used for the Exhibition, and the new collections
were gradually broughe together, and the gallery receiving them was
opened to the public at the commencemem of 1901.

Until then Botany had had no place in the Museum ; and, as my
reader understands, it was only econemic botany that now obtained a
place.

Museums are ot many kinds ; the best have grown with declared
purposes ; some have been or have become no more than depositories.

After the founding of the Madras Museum several small musenms
were set up by decree in the Presidency. One is said not to have func-
tioned ; the others did in a way, but it is evident that they were wo
— small o nmainmin interest, though even the smallest may bave done
good by intercepting historic stones and the like which were exposed
to loss ; in this doing as the beginnings of the Asjatic Society’s collection

did.
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collection,
To the year 1817 the Society’s house would have been a depository,

though the establishment of a4 muscuin wmust have been  adumbrated.
The first official suggestion came in that year from Wallich, who had
been 7 vears in the East, had practised medicine in Serampur, and now
was residing in Caleutta seeking 2 new medical practice and had not
yer so succeeded as to be without leisure. He offered his services. The
Council took up the idea, discussed the scope, and accepting Wallich’s
offer drew up a list of classes of gifts that they would receive, ar the
same tme naming Wallich ‘Superintendent of their Oricntal Museum’.
Difficuities for him were only just round the corner. He was almost
immediately accepted as an Assistant Surgeon in the Medical Service,
and ordered &0 join the column marching on Kathmandu, Where now
was his availablity 7 Though he did not join the forces, he did not
-1 B, 8, I. Czl./04
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become fully available for the museurn, as he was sent to the Calcurta
Botanic Garden to take Roxburgh’s place and the Garden needed the
whole of his time, Wallich, however, kept the title of Superintendent,

The archaeological exhibits as they came in went into the care of
the Librarian ; it would be a simple matter for Wallich to separate the
geological and zoelogical and to rake the botanical to the Botanical
Garden ; but one does not know it there were many of the last. The
Society on second thoughts had decided that botanical objects belonged
to the Garden. After a few years so much rr:rvr]]mcr fell 1o Wallich
that he could have had nnthmg to do with this rccr:wmg and putt:ng
away and a clerk looked after it; visitors were asked to help it they
could.

The list of desiderata prepared by the Council when asking for spe-
cimens shows that the Society thought to educate their own members,
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could reach in geological products, by the side of the most praiseworthy
steadfastness of the Society in taxonomic zoology, Botany was kept
apart, one may say, by the difference due to the way ot handling its
specimens.

Before Wallich's day, Roxburgh from the Calcutta Batanic Garden

ke did his artists’ drawings ; he had no museum building and he dis-
persed the specimens to those who had the means of storing them.
Wallich at 1828 likewise dispersed all that he had at that date. He too
had no museum building, but kept part of the specimens in the base-
ment of his own house and another part in a seedhouse for the conveni-
ence of his more advanced horticultural staff.

The missionaries in Madras made an effort at continuous use of
dried plants for identification, and Rottler showed himself so convinced
thar the Calcutta Botanic Garden should do as they did that he forced

on Wallich the recommencement of mamnraimineg a collection., Seeine
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him as he was on his way back to Calcutta in 1832, he gave him a bun.
dle of dried plants.

Wallich toock the lesson and proceeded to rebuild the set for the
garden shed. Vicary seems to have followed by unloading his baggage
on to Walhch and Wallich in this ‘way scems to have found himself

do not know which of his successors did most of the work of unifica-
tion; perhaps jt was Thomas Thomson. Under King the material in-
creased very rapidly, and King was successful in persuading the Gov-
ernment of Bengal to supply a fire-proof building for it (1883).

Common usage, becavse it associates display with museums, tends
to dissociate herbaria and museums.

Exhibitions are temporary museums ; but that statement does not
carry a complete parting hine. Exhibitions do not provide for research,
which is what musenms do. However exhibitions display very generally
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material svitable for musecums and become part parent in conse-
quence, My reader is reminded that at the commencement of this
chapter a reference is made to the East India Company having recog-
nized their duty towards education. By what measures could they re-
move the vast rural ignorance that had grown up? They followed the
line of using the museum, and India was furnished with exhibitions.

The first exhibition staged in India, that of Madras, gave hope to
those concerned with education that the illiterate, to whom a .labcl
conveyed nothing, gathered knowledge by the sight of classified objects,
Certainly they do.

The organizing of the exhibition was put into the hands of Surgeon
Edward Green Balfour (1813-1889), who had been in India from 1838
and was to be Surgeon-General of Madras before he retired. His
organizing work in this connection led to the publication of two books :
his Cyclopaedia of India, 1857, and his Timber Trees of India, 1838,
The Exhibition led to two other publications : Sir Walter Elliot’s so-
called Flora Andrica, 1859, and Colonel Heber Drury’s Useful Planis
of India, 1858,

Walter Elliot (1803-1887, knighted in 1866) had had rather long
service in the southern Maratha country, where he had studied the
local fauna rather closely 5 in 1837 he became Private Secretary to Lord
Elphinstone, the Governor of Madras, Next he was transferred to the
Telugu-speaking part of the Presidency and was there at the date of

ibiti s so-call lora Andrica is a compilation of plan
names, got together by his contact with the people and through pundits;
and shows that he must have known the flora, He was a man of many
interests and a well-proved administrator.

Heber Drury (1810-1878) was a Colonel in the Madras army who
studied with not a little care the flora of the southern parts.
ent ways : General William Cullen, Resident in Travancore with the
same interest as Colonel Drury, and the horticulturist Andrew T, Jaf-
fray. then serving the Madras Agri-Horticultural Society, He did
great service in assembling the exhibits. Later the name will be found
in these pages in connection with the introduction of Cinchona,

Surgeon Balfour controlled the Madras Museurn which, as said,
was the outcome of the cxhibition ; and the study that he caused to be
made of visitors is interesting. He kept -statistics of their ability to
read, and of course found a very large amount of illiteracy which frus.
trated in their case all values in the labels. Nevertheless it seemed that
the illiterate did profit. The Governmene proceeded to arrange small
museums for their larger towns. These must be called on the whole
1dUICS,
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products in the round and in a small number of cases the experiment
m.lcceeded

] nn .n.F {i""ﬂ” [ -h nnml-vh
ALJ.\.. l.nj.l\.-\.LJuLJ. Lt Jull-llhl"h- &L ary L LT L]

Museumt in a manner quite like those of Madras : they were brought
out of a store room 1in the Custom House as soon as there was 2 Museum
building in the Victoria Park into which to put them (1857). The ercc-
tion of this building has been mentioned earlier ; the year was 1871.
Why Calcutta got its museum buildings later was mainly because
it was a very much larger proposition to build the Indian Museum
than it had been to build the Museum in Bombay. The year was 1875,
twenty years after the institution of the Geological Survey of India, and
15 after the Asiatic Socicty in memorial to the Government of India had
asked for the building, not of a Presidency Museum, but of an Imperial
Museum, whereinto what thcy had stored could be taken. The reader

duen mf thin ~cnineides with the ~eandla

noics l.hd.L the datc of this coincides with the CrCation uf the }\f{dt]li'da
Museum and not unrelated to the planning of the Bombay Museum.

All three museums of the presidency cities had attained functioning
when in 1882 the Government of Bengal sought to got the range of the
display extended nn the economic side and received the reply that this
could only be by adding to the building. Fhen followed an encuiry
if the Museum could be made the focus of an cxhibition and the dis-
cussion ended in an agreement that in return for this temperary accoms
modation the Government of Bengal would add a wing and so it did
in due tme : the Economic Section. Meanwhile the Calcutta Exhibi-
tion of 1883-1884 ran its course. The Government of Bengal naturally
passed over to it what there was in its “Economic Museumy’ though the
specimens were in a sorry state. These—grains, fibres, oil-seeds, drugs,
timbers, and minerals that had been commandeered from all parts of
Bengal—had very soon after the institution of the collection outgrown

5 v em
into disorder, into some neglect and disrepute, The collection was
advantageocusly broken up with the retention of no more than was warth
keeping and this now made part of a new collection garhered from all
parts of India. Now the native of other parts of India whae visited the
exhibition could see what came from beyond his own knowledge, and
surely this was a gain on the showing to the native of Bengal what might
be familiar to him. The new wing which the Government of Rengal
had promised was ready in 1891 and the Exhibition’s collection, screen-
ed atresh and added to, was arranged in 1t over the years 1391 to 1901,
The reader can if he desires get all the details for which he is likely
to wish in the volume issued by the Trustees in 1914 for the Museum’s
Centenary.

The Imperial Museum 1n Caleutta and the Presidency Museums
in Madras and Bombay have been immensely popular and undoubtedly
nave passed forward a grcat deal of elemental knowledge. The Super-
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of the proportions of literate and illiterate among the visitors and the
percentage of the latter was high enough to suggest that the least
promising gained something.

It is interesting to note that the earlier geologists of the Geolagical
Survey lent themsclves to promoting the collecting of plants almost as
if they thought it incumbent in them. Thomas Oldham, Valentine
Ball, William Blanford, and Ferdinand Stoliczka wcre of the Survey
and remitted dried plants to the Calcutta Garden. Still more the zoolo-
gists did this—the surgeon John Scully, the ornithologists T. C. Jerdon,
Allan O. Hume, and Eugene W, Oates ; the entomologist W. S. Atkin-
son ; the malacolog;st Lt. Col. Henry H. Godwin-Austen, and others
who will be named later.



CHAPTER IV

THE ROYAL GARDENS AT KEW BEGIN TO GUIDE THE
DIRECTION GF BOTANY IN INDIA

I. RETROSPECTIVE

My first chapter covered the service that Wallich gave prior to his
long leave (1828-32). His predecessor, William Rexburgh, had come
near to instituting a ‘botanic survey’ when he sent his sons, William
and John, field-collecting. Wallich moved further in that direction, for
he sent out a series of collecting parties whose activities, when added
to the collecting in the field that he did himself, most obviously made
up a ‘botanic survey’ of limited extenr. Its lmits were towards the
notth-east of India, towards the north, east, south-cast, and south of
Bengal, excluding other disections, He himself collected through the
tarai of Oudh, into the Himalaya to Kathmandu, through the Ganges
plains, the Brahmaputra Valiey, Sylhet and the Khasia Hills, and up
the Irrawaddy to Ava and the edge of the Maymye Hills, as well as in
the Straits Settlements, His collecting parties worked in  Kumaon,
Nepal, Chittagong, Sylhet, and Tenasserim {the Moulmein and Tavoy
districts).  We cannot withhold the term ‘survey’ from so wide an
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effort, Wallich. distributed aimost the whole of the spoil to date dur-
ing his leave, and at the same time there was deliberating in Calcutta
a Retrenchment Committee, which cut the provision for the Calcutta
Botanic Garden so severely as to prevent any reconstruction of the sur-
vey. So it was that Wallich returned in 1832 to a difficult position, and,
unfortunate man, in addition to his troubles his heaith broke down.
The delepation to Assam in search of tea which tollowed was only
carried out by a great cffort. He had professorial duttes at the Medical
Coliege and he had his obligation 1o provide from the Garden whatever
growing stock was reasonably demanded ; and for more administration
than this e seems not to have had the encrgy.

My reader will recall that Wight, immediately on appointment to
the post of Madras Government Botanist at Samaicottah (1825%), made
a long collecting trip—a trip of duration equal to some of Wallich’s, and
indeed proper for inclusion in the ‘survey’ He will recall also that
Wight proposed a longer trip in the next year and was promptly called
to heel and sent back to military duty. This checking of Wight was
part of the retrenchment from which Wallich suffered.

The Retrenchment Comrmitice had been «calied by Governor-
General Lord William Bentinck and rightlv, for the fnances or the
Company had been tremendously disordered by war with Burma and
there was not the money to spare for promoting undertakings in which
the Company saw little to gain, It is a reasonable comment that imme-
diately Wight and Grifhth declared their faith. Wighe by beginning
publicarion and Grifhth by the zeal of his collection and intention to
use the same for the preparation of a Flora. Wight may be said to have
been already in the breach. Official planning pur the Calcutta Garden
out of action in one respect ; volunteer surveying took its place.

Of course progress was hindered ; but it would be wrong to say
seriously, Chapter 3 has given the reader the names of almost a hundred
who promoted botany in India during the years of the middle of the
19th. century. Picking out from them those whose botany was of a
level high enough to reach print, I put the following sequence of arrival
before my reader.

Wight, who arrived in Madras in 1819, begins the list. J. S. Law
reached Bombay in 1826 ; John Graham reached Bombay in 1828 ;
General Warren Walker to Ceylon in 1830 ; John McClelland to Bengal
in the same year ; David Rirchie to Bombay in 1831 ; William Griffith
to Madras and Hugh Falconer to Upper India in 1832 ; Joseph Nimmo
appeared in Bombay in 1834 ; Alexander Gibson reached Bombay in
1835 ; Thomas Thomson to Upper India in 183%; N. A. Dalzell to
Bombay in 1841 ; General William Munro to southern India in 1843 ;
George Gardner to Ceylon in 1844 ; Sir Joseph Hooker and John
Ellerton Stocks to northern India (Stocks initially to Bornbay) in 1847;
R. H. Beddome to the central parts of India in 1848.

Sir Joseph Hooker was the only one of these who owed his
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coming to botanical knowledge; and he was not in the service of the East
India Company.

It would be easy to gather together a second group of contempora-
ries whose botany was that of collectors ; the group would tell the
samc story, namely that these came onc after another, as the first group
did. But what 1 have given suffices for the recognition of arrival after
arrival of men botanically minded. 1 desire that my reader shall under-
stand that the coming of Borany was a consequence of a knowledge of
Botany being spread through Britain so widely as to come as 1t were
by accident. It was not exactly invited ; its arrival was somewhat wel-
comed ; its possesston sometimes brought rewards. The country was
not ready to assimilate it ; the results of the studies done in India
had to be carried outside in order to be assimilated internatienally.

II. THE GROWTH OF KFEW THAT MADE IT THE PLACE FOR THE
INTERNATIGNAL ASSIMILATION OF I1NDIAN STUDIES

The lLittle village of Kew had held a royal residence long before the
year 1791, when the widowed mother of a king found pleasure in em-
bellishing her garden in various ways and carried the embellishment
from design to a great discrimination in the choice of plants grown 10
it. This discrimination was continued by her son George TII after her
death and, better to succecd, the advice of Sir Joseph Banks was sought
and in a measure followed. Banks, who had travelled much, who had
visited Newfoundland, Iceland, and Australia, and had sailed with
Captain Cook round the world, who had created [or lnimnsclf a con-
stderable herbarium and scientific Iibrary, who was so eminent as to be
President of the Royal Socicty, quite naturally saw the means of ad-
vancing Botany and wvsed what persuasion he had te that purpose. It
is said that he sought sanction tor the maintaining of 2 herbarium by
the side of the plants in growth; but this did not come about. At his
death in 1820 his own herbarium and scientific books were willed to
his librarian Robert Brown, from whom they were to go to the British
Museum. That parted the living and the dead—the exotics in the

houses and parterres at Kew, from the references dried and preserved,

In the years of Banks, the flow of interesting plants into cultivation
at Kew was maintained by sending collectors abroad who remitted
them, and by the services of acclimatization offices in the possessions
overseas. We have already secen thatr William  Kerr and Alexander
Moon went to Ceylon at the choice of Banks. Of dried plants fram
India Bapks received bundles from Francis Buchanan and Gerhard
Koenig, and then by will the whole of the latter’s herbarium, Banks
used his influence to recommend Roxburgh’s work to the East India
Company.
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Apart tfrom India, in the year of his death he promoted another
appointment of great interest, namely the appointment of Witham
Jackson Hooker, who was quietly studying plants at Molesworth in
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Buchanan, now retired and whose surname had been chdnged to Hamil-
ton in 1820, wrote expressing expectation that Hooker would be dis-
tinguished, and then in 1822 followed this by ‘Dr. Hooker at Glasgow
I see frequently He is more active than Graham (the professor who
preceded Hooker)..  Hooker’s influence on Wight's publication has
already been referred to (see p. 48).

'I'he University of Glasgow was quick to give its new professor
a doctorate; and the Crown kinghted him in 1838, The two honours
equally reached his son Joseph Dalton Hooker, who was but four years
old when the move to Glasgow came. The son obtained a doctorate
1n medicine in 1839, and was kmighted in 1877, It is convenient, 1gnor-
ing the dates, here to write of them as Sir William and Sir ]oseph.

One of Sir William's activities in Glasgow was the fathering of
a new botanic garden, which held about 9,000 specics in the year after
Sir William’s arrival, and about 20,000 in the year before he resigned
his professorship. By the side of the growing collection went the great
growth of his personal herbarium until it was the largest in Britain in
private hands. When Sir William removed to Kew, and of course
took his private collection with him, the living and dead records, which
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so they were when Sir ]oseph returned to his father's Kew house bring-
ing what he had from India with him (1851}. Sir William’s private
collections were purchased trom him in 1861, but through the yeats
to 1861 had been freely open to students.

1, THE GREAT COLLECTIONS OF SIR TOSEPH HOOKER AND DR, THOMAS THOM-
SON LINK KEW AND INDIA TOGETHER | THAT WHICH KEW RECARDS 4%
SPECTFIC LIMITATION PASSESS TO INDIA, TO INDIA'S GREAT ADVANTAGE

A species is a concept; there is no possible definition, save by con-
sent. ‘The wider the consent the better the international understanding
of the concept. Divergent understandings have led to the subdividing
with a recognition, say of micro-species or Jordanian species; and other
subdivisions will appear. For the advance of knowledge in line, there
must be a ruling standard. In brief Kew worked out by consent an
idea of permissible variation and on the leadership of Kew the tax-
onomy of Indian spermatophytes rests,

The foliowing concisely states what happened to the applied work
of the two botanists. They had attended the botanical classes given to
the medical students by Sir William Hooker, had sat in 1839 for the
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same examinations and qualified. The one then joined Sir James Ross's
ship Lrepus as Assistant durgeon and sailed with Koss (0 the Antarctic
to fix the position of the South Magnetic Pole; the second went into
the service of the East India Company and was sent to the Upper
Gangetic Plain. They were not to meet for ten years. The meeting
took place at Christmas 1849, in Darjeeling. Thomson, his delegation
te the remoter parts of the north-western Himalayas over, went to the
Sikkim Himalaya, where he waited for his old college mate, who mean-

while had the uncomfortable adventure of being held prisoner by an
intriguing Sikkim official,

Hooker was bringing back to his base his last specimens. [ need
to quote what Hooker wrote of the Anish of this part of his expedi-
tion: ‘Thus terminated  my last Himalayan exploring journcy, which
in a botanical and geographical point of view had answered my pur-
poses beyond my tmost sanguine expectations, though my collections
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It had enabled me to survey the whole country and 10 execute a map
of it, and Campbell (Dr. Archibald Campbell, the Superintendent) had
further gained knowledge of its resources which the British Govern-
ment should all along have possessed as the protector of the Rajah and
his territories’.

My reader notes the reference to mapping. The Government of
India subsidised Sir Joseph's travel to a little under half the cost of it.
Why? Because they needed the geographical information and it was
this that they were buying, not the botany, We learn from the same
statement that Sir Joseph had lost bundles of his dried plants from
time to time; for instance, from other sources we know that a large
part of what he had collected to illustrate the genus Impatiens fell into
a river at a certain fording place. The Company had had at other times
and from other botanists similar service.

The meeting of the two botanists was followed by discussion of
ways of joining work on the collections. It is cvident that this was
anticipated by both with considerable enthusiasm
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Hooker wished for another year in the Himalaya, and that he
could spend it in Nepal. But the Maharajah was unwilling, as he
was to be away and did not care that strangers should be in the country
in his absence. This being so, Hooker and Thomson consented to a
scason in the Khasia Hills, and after a business visit to Calcutta, where
the collections were then lodged, they put in 7} months of energetic
collecting in the hills, seldom having fewer than 16-18 men daily search-

ing the country for plants. Here they collected not only species for
drying, but exhibits in the round for an ¢conomic muscum at Kew,
Why:h Sir William had commenced in 1847—timbers, bamboos, dry
fruits, gums, resins, etc. This wenr on unti! signs of autumn with a
cessation of flowers made the flower hunt unprofitable. Then with
about 200 men’s loads of spoil they descended to the low country of
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Sylhet to get water carriage for it to Calcutta, They themseives went
scuthwards to Chittagong, and thence made Calcutta through the
Sundarbans,

Does not this collecting again remind ws of the thoroughness of
Hooker’s work? What he lost of his collections, such as most of his
specimens of the Sikkim species of Impatiens in crossing a swollen
river, does not detract from this judgement.

Calcutta was reached on 28 January 1851, and England on 5 March
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destination, and naturally Kew was likewise Thomson's. There they
lodged the collections and together began to work on the taxonomy of
the higher plants.

IV, HOOKER MAKES THE REST PUSSIBLE USE OF THE HCLD-UP OF HIS
FLORA INDICA

Thomas Thomson would have buried himself in species-describing,
if undisturbed. Sir Joseph Hooker had a mind that took ih 2 much:
greater breadtl: of botany. Seemingly both of them had started the

Flora expecting that the East India Company would promote it just
ag the Admira
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lty was promoting the publication of the results of
Hooker’s work in the Antarctic on Ross’s expedition. The Company
did not respond. Other possible bodies which might support the
publication were tricd in vain. The disappointment fell much more
heavily on Thomson than nn Hooker, for Hooker had a crowd of other
interests and the work of Assistant Director to attend to; which was
increasing as Sir William Hooker was beginning to lean on his advice.
Hooker then did the great service of directing his collections to the
advantage of Kew, The distribution of the duplicates as exchanges
of material could be done; there were such assistants as- Allan Black
(1832-1863) to take the-dburden of such service.

Hooker had described Wallich’s distribution of his collections of
1832 as ‘the most valuable contribution of its kind to Science’; and
Hooker put precept into practice by his own distributing.

Kew, it is recorded, sent out at this time no fewer than 300,000
specimens to institutions and individuals, jointly advancing the inter-
nationality of Botany, ticketed with locality of origin and named as
far as possible. Morcover by doing this on so large a scale Kew made
a great contribution towards fixing on the indefinite unit ‘species’ an
approximate value, This, declared each packet of exchanges, is zhe
Kew standard; these specimens are material for critically enquiring if
the standard holds,

The Hooker-Thomson sets were being distributed when Wight
fAnally returned to Britain with the balance of his collections for the
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same treatment. Hooker succeeded in getting India House to release
Falconer’s 76 cases deposited in 1841 and they also were distributed.

From these distributions the Calcutta Botanic Garden came into
possession of so much material which carried the Kew imprint as to
get a great lift forward; and by the gifts by well-wishers of Wailichian
specimens that were duplicates to them, it had the disadvantage of
Wallich having kept nothing for Calcutta in 1832 very largely wiped
out,

Justly to be remembered for his services at Kew at this time was
Alian A. Black (1832-1865). He had had a horticultural training at
Kew from which he had been taken into the Herbarium where he pro-
ved himself most valuable. In 1863 he was appointed Superintendent
of the Bangalore Garden, but died ar sea invalided from his post in
1866.

V. GENERAL WILLIAM MUNkro {1818-1880)

I introduced General William Munro to the reader in Chapter II

(p. 35) as a Licutenant who botanized in the State of Coorg in the year
1834. He was in India until 1848 and collected wherever he went,
specializing in grasses until he was the leading authority on them. His
last collecting places were in the Himalayas. He had supplied grasses
from Agra to Wight; but the two never met. He was resolving the
perplexities of the bamboos and was engaged on a monograph on the
Gramineae when he died. His collections were bequeathed to Kew.
In the year 1837 he prepared a catalogue of the plants in the nursery
of the old garden at Bangalore, In 1847 he published a book The
Timber Trees of Bengal. He was a great advocate of “soldiers’ gardens”,
and belonging to a British Regiment he was no doubt the originator of
an interest in gardening in many of his men when they were in India.

VI, HUGH FALCONER, SUPERINTENDENT OF THE SAHARANPUR GARDEN, 1832 ToO
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Hugh Falconer (1808-1865) arrived in India with Grifith; Gnf-
fith’s voyage ended at Madras; Falconer proceeded to Calcutta, whence
he was sent to the Upper Gangetic Plain ; and when Royle departed
from India in 1832 on long leave, he took Royle’s place after so little
as two years in India, Though charge of the Saharanpur Garden in
general fell o a young man, to be appointed so young as Falconer
would scem remarkable. His scientific equipment was more geological
than botanical; but then at that time a young scientific man was ex-
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landed in  Calcutta than we see him secking  geological information
which he desired from the muscum of the Asianc Socicty. Hooker
called Falconer ‘a mountain of admirable and accurate information”
and ‘a scientist of inflexible and uncompromising integrity’

By a coincidence, at the time of Falconer’s arrival in the Upper
Gangetic Plain fossil bones were discovered to exist in quantity in the
Siwalik sandstones by the constructors of the Jumna Canal-head works
at that river's cxit from the Himalayas. Govan seems to have known
that they existed. Falconer, his geological interests alive, started to
collect them, and so did the engineer Sir Proby Cautley. To work
out whar the animals were could not be donc in India; the bones had
to be brought to Britain and were brought when that was convenient,

Falconer conducted the affairs of the Saharanpur Garden on the
economic {ines that Royle had adopted. The reader will recollect that
Royle had looked to Kashmir for plants of value to bring into the
Garden, Falconer was required in 1836 to join Sir Alexander Burncs
in an econnmic mission over the north-western frontier and he left
Saharanpur late in that year. Politics called away Burnes, causing him
and Falconer to part at the Indus, Falconer seeking a way up the river;
but at his third march, when at Darband close to the Black Mountain,
his  progress was interrupted, force threatened, and he was diverted
through Hazara (o Kashmir where he wintered, s the next spring
he took that route northwards which keeps closest to the Indus though
really far from its impassable gorges, until he reached the river again
at Sukaram Murbal. Thence he was able, crossing it, to go to Askole,
and also up the river through Baltistan and Ladakh. In what way he
had contrived to have names for the plants which he collected fs not
recorded; but he certainly had them, as we know from 2 letter written
to Royle in London and published by Royle. He must have carried
books of reference. Falconer’s collectors were required to record the
localities of the collecting on the coarse packing paper. He was more
methodic in this than others of his time. What he published later
shows an ecconomic 4nterest, Falconer was back in Saharanpur at the
end of the summer of 1838. Then he turned his collectors into the
mountains of Kumaon up to the Niti pass; no doubt they also helped
him in bringing to him the fossil mammalian bones of the nearer hills.

In 1841 illness drove him to take leave and he took these collec-
tions with bim, 76 cases of dried plants and 5 tons of the bones, 'The

dried plants were piaced in India House and Falconer got to work on
his major interest, the bones. So brilliant was his work that his time
in Britain was extended that he might ger on with it. Furthermore,
it led to his election as a Vice-President of the Royal Society.

On his return to India in 1847 he was appointed Superintendent
of the Calcutta Garden, froth which, as already recorded, he did all
that he could to facilitate the work of Hooker and Thomson. From
Calcutta he was reguired to go to Moulmein that he might advise on the
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weak forests. What he did in Tenasserim is given in the next chapter,

to in the second chapter.

VIi. THOMAs THoMsoN (1817-1878)

Thomas Thomson, son of a Glasgow professor and, as already re-
corded, a fellow student of Joseph Hooker, had entered the service of
the East India Company in 1839, when he was sent to the Upper
Gangetic Plain. In 1841 he was with the troops sent into Afghanistan
and lost his all, jncluding whatever collections he had made to date,
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through the Sutlej campaign. Between these disturbances he studied
the fiora of the northern Indian plains and appears to have collected
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the medical charge of troops to scrve as one of three Commissioners
who were to report on the geography and general conditions of the
Kashmir-Tibet border. Because Thomson’s travels were continuous
with Hooker's whom he joined ar Darjeeling in 1850 for a further

ear of collecting, it has been convenient to me to describe them at
page 125 above, Thomson took leave and was in Britain from 1851 to
1854, working at Kew, part of the time on carned leave and part of the
tme on leave withount pay; then he returned to India having been ap-
pointed Superintendent of the Caleutta Garden, where the new plantings
of Falconer were now 4 to 5 years old.  Tmmediately, Thomson counted
his means of organizing a general herbarium in the Garden out of the
<ollection of bundles of dried plants which came inte his charge. He
had of course brought to Calcutta as much as he could of his own col
lecting, and through the generosity of friends he had reccived a very fair
representation of the Wallichian dispersal. He reported on the materials
+hat he had ﬁﬂl" cent ﬂ'\F rennrt to the Aciatic Qnciety of Beanaal far

REAEEL  ddie LAy ERA R Sediy RS ~p AL R A RJAR Ll WA Llw b WL Al ill AL

publication (Jour. As. Soc. Beng, 25: 405, 1856). Thomson's interest
was in the dried plant. With. facilities given he might have put in order
a very fair working basis for determining Indian plants, Perhaps the
living plants in the open garden were too young to interest one whose
bias was a way from them; and he would not be able to open out under
the imposed financial stringency: and again the disaster of the Qudh
Mutiny came during his years. Was it by a misjudgment of his that
his horticulturist, Robert Scott, was allowed to slip away to Burma on
a collection trip which was pmlﬂngcd for a whole year, as Thomson's
successor says, to the damage of the cultivation which was his proper
chargt ¢ Finally, Thomson became ill and was invalided out of India
in 1861. Mention has been made of the Praecursores ad Floram Indicam,
published for Hooker and Thomson after they had been compelled to
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drop their Flora Indica. The last of the Praccursores appeared in
1861, and with that year Thomson’s activity in ‘defining Indian plants
ended.

Circumstances had been against him at either end of his service,
but with a (to him) golden period of three years of uninterrupted

Captain R. 8. Simpson, who was in Simla when Thomson was
starting for the remote parts of the Indus watershed, now reappears as
a collector in the Khasia Hills. What he collected reached the Fielding
Herbarium and was sent forward to Sir Joseph Hooker at Kew.

VIIL. THOMAS ANDERSON, THE LAST OF THE SUPERINTENDENTS OF TIE SECOND
CALCUTTA BOTANIC GARDEN

Thomas Anderson (1832-1870) succeeded Thomas Thomson in
1861. Five years later his brother John Anderson (1833-1900) followed
him to Calcutta having been selected by the Secretary of State for India
in 1865 to be the Curator (shortly afterwards called Superintendent)
of the zoological and geological collections which the Asiatic Society
were ready to pass over to the new Indian Museum (see pp. 179-181),
There are two conditions here for the reader to understand: the one that
at the date there were two geological collections in Caleutta, the newer
in the possession of the Geological Survey which had been formed in
1851, and the older still in the hands of the Asiatic Society because of
agreements not yet completed; and the other condition how it happened
that John reached India as much as 10 years after Thomas though only
one year younger. This is how it happened. Thomas, having qualified
in Edinburgh in Medicine in 1853, went out to India without delay;
John went into business, but left it again and qualified in Medicine in
1862, a¢ which time the admission of candidates into the medical service
in India had been temporarily suspended. He then taught the Naturai
Sciences in the Free Church College of Edinburgh until the appoint-
ment to the Indian Museum became his. As both brothers collected

plants the reader 1s warned against confusing them, However they

were only together in Calcutta from September 1866, when John arrived,
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short time they demonstrably aided each other. John was sent as
naturalist on the Yunnan expedition of 1867-1868 and collected between
Bhamo in Burma and Momein in Yunnan, se. in country never
approached by Thomas. The leader of the expedition was Major E, B.
Sladen and the plants collected went to the Calcutta Garden where they
were in time named by Kurz. Thomas had no connection with them,
as illness had overtaken him before they could have reached Caleutta.
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‘Thomas's overseas collecting was done in Aden (1860), and Singapore
and Java (1861).

When appointing Thomas Anderson to be superintendent the
Government had told him that he would be required to introduce
Chinchona cultivation into the Sikkim Himalayas. Its experimental
cultivation had already showed promise in southern India and Ceylon,

I propose at once to show how the proposals for cxtension were
entangied with Anderson’s charge in Caleutta and the reader will find
the history of the experiment later.

It was in the nature of governmental policy that such a requirement
should be made to the Superintendent of the Garden. My reader recalls
that Kyd described the garden which he  proposed as one would
describe g horticultural nursery. He will recollece that it was laid out
on blocks for supplying others. He may be reminded that Wallich met
large demands from the Medical Storckeeper for making svrups,
lotions, etc., and he may be reminded also that Wallich was in charge
of little patches of trees up and down Bengal. There appeared now
a demand enormously cxccedmg anything the Medical Storckecper
might make, a dummi in comparisoen with which Wallich’s scattered
acres or half acres were insignificant; and moreover to meet which a
mountain site was needed. [ stress this for it forccfully pulied forward
the horticultural nursery and thercfore the botanic garden backward,

Anderson took over charge, pulled the Garden’s horticultural siaff
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ing in Burma—it had lasted a whole vear and Anderson said it had
been to the damage of the Garden—and then went to Darjecling to

look 1nto his prospects.

The Government’s control of the Darjecling hills had commenced
outr of the desirability of keeping the Lepchas from subjugation by
Nepal. In 1840 a local quarrel caused the Government to send into the
hills as arbiter James William Grant, then of Malda, He was the Grant
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short time in charee of the Calcutta Garden. Grant, when he returned

from arbitrating, suggested that the establishment of a sanatorium in the
hills might repav the cost of establishing it. With this in their mind
the Government sent to Parjeeling Archibald Campbell who was then
their Residency Surgeon at Kathmandn, choosing him for his  two
qualifications—a knowledge of what a sanatorium could be and a
knowledge of at least some of the hill folk.
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enough for tea planters to seek land, and then came Anderson hmkmg
for land for Cinchona. He was clearly ar a disadvantage; he could
not yet know exactly where to find a situation for his purpose where
considerable expansion would remain possible if the crop became a
success. The tea planters had obtained some of the most accessible
positions.  Anderson it seems was able to put Ciachona plants out
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experimentally at varioiis elevations and aspects; then he returned to
Calcutta and sailed for Java because an exchange of planting material
had been arranged with the Dutch, and he had to give and get what
was promised on cither side. It was on this trip to Java that he collected
in. Singapore. He returned via Madras, leaving some of the Cinchona
Plants that he had got with Mclvor at Ootacamund and taking thence
other plants with which he went back to Darjeeling, the horticulturist
Andrew T. Jafiray accorhpanying hifn. It is not surprising. that the
difficult first start involved secking a new plice. The use of ahandoned
army huts at the greatest convenient elevation was a makeshift, and
the foggy rimt where the clouds bahk up an wunsuitable position.
Anderson would seerh to have broken his health in the toil of going
down hill by day and tip hill in the evening. The Government was
sympathetic and recognised that they asked much of him. -

As a first contribution towdrds his success, they engaged in Bri-
tain 2 most excellent horricultiirise, John Scote (7 1838-1880). He
had been trained in Edinburgh and also employed by the PDuke of
Devonshire in his orchid houses at Chatsworth. John Scott’s namg
is met with in Darwin's account of Various contrivances by which
Orchide are fertilised by insects {1862) as making observations at Chats-
waorth.

A second horticulturist followed Iohn Scott ; this was James Ale-
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before the latrer’s arrival

Anderson had had the use of abandoned buildings at the fore-

fronr of the mountains, constructed as patr of the unsuccessful mili-
tary sanatorium, not accepted by him for his nse as suitable, but be-
cause they had to be put to use. The position of the new plantation
was down hill,

James Alexander Gardmie arrived in 1866, at which time Robert
Scott had just resigned his post in Calcutta. Gaminie became Mana-
ger of the Mungpu plantations and John Scott was. given the post
of Curator of the Calcutta Garder in the place of Robert Scott.

The reader needs here to be told that the ‘Robert Andersorn’, to
whom is credited a Catalogue of Calcatia Plants, did not exist.  While
Robert Scott was still in Cdlcutta, Thomas Anderson had prepared

a r'nmlngnP of the Garden’s plnnrq and it would seem that the name

Robert Anderson was due to confusion between Robert Scott and Tho-
mas Anderson. John Scott served in Calcutta until 1880

Anderson’s administrative ability is seen in his seced lists for ex-
change and his several catalogues, When he returned from Java
with the Dutch collections he reported to the Government on that
Herbarium, which would have been Thosmas Thomson’s joy but was
Anderson’s Burden. He explained that he was the mﬂ)y officer at
the Garden competent to work it up and that hie could not do it for
want of time. He went on to tell the Goverhment that he had found
10—1 B. 8. 1.Cal./64
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two botanists willing to accept the post of Corator of the Herbar-
ium at guite a small salary provided quarters could be given them.
One in fact was already working without pay in the Herbarium.
This was Jean-Baptiste Louis Pierre (1835-1905), of French origin, a
native of tht island of Reunion and an emigré thence because a tor-
nade had destroyed his coffec plantation. The other was Wilhelm
Qu!mz Kurz flﬂ?&-iﬂ?ﬂ‘l a2 German, who had heen a pupil of the

eminent botanist von ‘\dart:us. He had found it advisable to flee from
his nati e land and enlist undcr an assumed name in ]ava. His ability
UIBCUVCPCLI, .l_lﬁ wis ﬂ]:idc l.lbl:i.ﬂl to 1Cljsmalln, W“U iltlu [llt: PU‘bI U‘[
Hortulanus ar the Buitenzarg Garden. Anderson, having gone thither
to get his Cinchona plants, heard of Kurz who like Prerre, was in
trouble and that is why they were prepared to take service in India.
The Government sanctioned the employment of both ; but Pierre
almost immediately had an invitation to Pondicherry ; and then an
other to Saigon where he was to build up a Botanic Garden and
where he did most excellent work on the forest trees of Indo-China,
Kurz became the Curater of the Herbarium, in the Calcutta Garden
where, be it noted, his appointment created a staff of two botanists,
himself and Anderson,” which was the first botanical reorganization
of the Crown when the Cempany was dispiaced.

Kurz had commenced to publish on the Malaysian flora before
he left the Dutch service; then after taking service in Calcutta he
began to publish through the Astatic Society on Indian plants, chiefly
on those of Benpal. He wished to publish a Flora of Bengal and
some pages were actually in print when his attention was redirect-
ed.

The shadow of Sir Dietrich Brandis falls across the page in this.
Brandis was in Simlia as Inspector-General of Forests ; and he infiu-

.ﬂﬂﬂﬂr‘ "i'\ﬂ ‘ _—tAara e ﬂF Tﬁ)“'l-’\ ™k IIﬁi’ﬂﬂEﬂ“ﬂl‘\‘il‘ +in d'#ﬁr] Y\‘f’? ﬂ“\ﬂlll‘
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Forest business. Kitrz reccived instructions early in 1866 to pro-
ceed to the Andaman Islands to study the timber trees, to determine
them to get seedlings and sceds to grow in the Caleutta Garden, and
to report.  Accordingly he went to Port Blair in April and was away
until July. The Arst part of his stay was disappointing as nothing
was in flower, and therc was almost a disaster when the Burmcsc con-
victs rold off 1o ser § .
Kurz returned to Caleutta in the early part of the rains and got to
gether as much information regarding the Andaman flora as the Cal-
cutta Garden had., Various officers had been there, Kyd was one;
two surgeons, named Licbig and Playfair, had collected ; and there were
others. Kurz visited Arakan in the next year. Surely then it was ro
help the Forest Service for Schlich was there. He was in the Andaman
Islands again when he emended his Rrst report, and for the whole of
the rest of his service he worked catirely on trees of the Burmese flora,
travelling considerably. The culmination was his Foresz Flora of Bri-
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tish Burma, 1877, in two volumes, When, shortly, I come to the work
of Sir Dictrich Brandis, the cause of the switch-over from Bengal to
Burma will be more evident. Kurz, his Burma flora written, took leave
and would have visited his earliest collecting grounds in the Dutch
Indies, but he died in Penang (1878) on his way there,

While the stay of Robert Scott in Burma in 1860-1861 was to Bran-
dis’s advantage, it is not certain that it was at his suggeston. But a
temark made by Thomas Anderson in a letter suggests that the Cal-
cutta Superintendent was not certain thar he would be allowed 10 keep
John Scott now on his way to India.

When Anderson had had but three years at the Caleutta Garden,
a tremendous disaster fell~waves estimated as 161 feet above normal
for a high spring tide broke into the Garden. It could not have been
foreseen. The saline water did great damage. And three years later, after

like ninepins. This is the record that was made: ‘almost the onl
trees dating from before 1800 that were spared were the Great
Banyan tree and 3 secand and smaller tree of the same sort, some
Pipals (Ficus religiosa), country almonds (Terminalia, catappa)
about 20 Mahoganies, and some palms’. Someone, secing that tim-
ber specimens would be acceptable in the Bengal Economic Museum,
made hand-samples that a little might come from the calamity,
Perhaps a few of them stll exist in the Industrial Section of the
Indian Museum. Anderson™s health broke down, and he could
not repair the damage and the distress of it must have fallen seve-
rely on John Scott. ‘Therein was virtually the end of the second
Calcutta Garden,

In some other ways Anderson’s years had been years of great
achievement, an aftermath of the considerable unification of India.

The head of the Bay of Bengal has a record of destructive but,
fortunately, spaced tornados travelling into it: In 1842 the Garden
suffered damage by one ; in 1897 another hit Chittagong and destroyed
600 acres of planted teak,

The hollow land, that was taken in 1787 for the Botanic Garden,

may well have owed freedom from trees to earlier cyclones with
'Hmr‘;ﬁn- vl:rﬁm 1-]-\:- igrar
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Reference has been made to the way in which Lord Bentinck’s
Retrenchment Committee cut Wallich’s funds for the Botanic Garden;

. e iaEm i PRV,

it was after this that 24 acres of the Garden were put at the service
of Carey’s Agri-Horticultural Socicty. The area was raised later to
25. Afrer the flooding the Socicty could no longer use it, as it was
saline.
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IX, CHRONOLCOGY OF THE INTRODUCTION OF CINCHONA INTO INDIA

I propose to give the history of the bringing of Cinchona into
India in a series of statements :

(i) The Physicians ad decided after an abundance of experience
that sulphate of quinine was their sovereign remedy against
malaria ; but the supply of the bark, whence it was prepared,
was subject to manipulation for the sake of financial profit in
the Andean states where the wild supplies grew.

(ii) The supplies of bark reaching the ports of shipment show-
ed that the species drawn on were several, and not of equal
value. The question of exact specific origin therefore came up.

(iii) The British, chiefly for the benefit of India, and the Dutch,
for the bencht of their eastern islands, decided to possess them-
selves of the desirable species. This required expeditions in
scarch of them ; and the probability that the quest would meet
with opposition had to be faced.

(iv) Before the agents of either country started, the French ex-
plorer, Hugh Algernon Weddell, had returmed to Europe
from the Andes with a little seed from which a small num-
ber of seedlings were raised, some in France and some in
Edinburgh, The French gave a scedling to the Duich who
sent it our to Java; and one successful cutting was taken
from it before it died. It died at Bogor (Buitenzorg); the
cutting survived by transfer to the hill graden of Tjibodas,
The seedlings raised in Edinburgh were sent te India, con-
veyed to Sikkim, and there all died. Thus Weddell's ex-

ploration lefe a single plant in Java for a commencement of
the work.

(v} The Dutch chose for their mission to the Andes, Justus Karl
Hasskarl, a former e¢mployee in Java whom they recalled
from retirement, and sent to Bolivia where, overcoming con-
siderable difficulties, he collected a quantity of seeds and seed-
lings and they were got down to the coast and conveyed rto
Java (1854).

(vi) In Britain Clements Robert Markham (1830-1916, knighted
in 1896), already knowing the parts of the Andes which had
to be visited and able to converse in at least twao of the langu-
ages that were talked, was given authority to organize a more
extensive search. He planned a 3-pronged attack, taking for
himself the most equatorial latitude for penetration, enga-
ging for penetration a little further north Q. T. Pritchett and
engaging also the well-known traveller Richard Spruce to pe-
netrate further south over the lower slopes of Chimbarazo ;
but Spruce fell ill, whereafter Robert Mackenzie Cross took
up Spruce’s work. Between the threc lines of attack very
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nearly the whole was covered of the latitude at which the
best kinds were expected to occur. A little latitude was ad-
ded in the north when the German botanist and explorer,
George Hermann Karsteq, fell in with valuable seed a little
turther north than Pritchett’s line, Instructions had been
given to Markham that he should send his spoil to Britain ;
some have said unwisely, as the risks in transport were in-
creased ; there was shipment up the South American coast
and shipment from the Isthmus of Panama to Britain before
the risk of transmitting via Suez to India. The Dutch had

avmded such increases in the sea risk. Markham had conm-

Conmderable use ﬂf Kf:w was madc as a half—wa;r dr:pot

{vii) An unexpected windfall fell when a merchant, Charles Led-
ger, offercd a packet of seed for sale which had reached him
as a gift, the excellence of which he did not know.

{viii) The Government of India had been very well advised, large-
ly by Markham, on the conditions required for plantation ;
and preparation had been made both in Ceylon and southern
India ch:cﬂ}f at Ootacamund in the N:lgln Hills where the
horticulturist W. G. Mclvor was now in charge of an e¢xperi-
mental garden, Cleghorn had been associated in the choice
of land in the Nilgirtis. In Ceylon Thwaites laid out 2 high
level plantation a: Hakgala to receive the plants and raisc the-
seedlings : it was under his horticulturist William McNichall,
who however did not remain long ; then it passed into the
horticultural charge of Willam Nock who added attractive

planting.

{ix} The cl?matﬁ of Hakgala proved to suit some of the Cincho-
nas so perfectly that they grew as weeds ; and some showed
ready vigour at Ootacamund, so that there was little risk after
the journey to India was over. Markham visited the East and
approved of what he saw.

(x) The acclimatisation had thoroughly started as the reader sees,
1n the most equatorial part of Asia where the rainfall is spread

fairly well and there is an evenness in the day lcngths
Is not this of interest because the genus Cinchona is in the
Andes at its best equatorially? Furthermore the equatorial
preference draws attention to the existence of a latitadinal
geography in southern India.

(xi) When an exchange of plants had been arranged between
India and Java, as recorded on p. 131, Andesson went to get
what the Dutch had to give and took to Darjeeling his ma-

of possible effects of a two—scason climate high in rain and
day-lengths, The sequel was observation that what suited
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the south did not do so well in the north., We find Ander-

son at first with the assistance of the horticulturist Jaffray,
then with ]ahn Scott, and then with ]amcs Gammie.

(xi1) Free growth could not be assumed to produce the best bark
in the market ; chemists were required and the Gavernment
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engaged John Brc:-ughtor_l in London to proceed to India. A
laboratory was built for him at Ootacamund where he did the

e En

esseniial ducuyma.

(xiii) At the same time he sought to cheapen the costs of extract
ing the alkaloid ; but he had no success.

(xiv) This did not prevent the planters of Ceylon from adopting
Cinchona as a crop selling the bark on the marker. The
quantity offered depressed market prices and so discouraged
them. Most of the tea plantcrs in Darjeeling toyed with lide

lon planters, who had accepted Cinchona, soon abandﬂned it
for Tea. Two Nilgiri Hills estates were offered for sale, bue
the Government could not get their price, though these estates
were stocked with Cinchona calisaya which had been shown

in India, as elsewhere, to yield the most sulphate of quinine.
The work done had demonstrated an ability to increase the
supplies of sulphate of quinine but not an ability to cheapen
it., And as there had been a most generous distribution of
seeds to many parts of the world, the condition was evidently
world-wide.

(xv) The work done in India had now made it obvious that two
species, Cinchona calisaya and Cinchona succirubra, promised
better returns than others in this way-—the first gave the most
sulphate of quinine, the second the more tatal alkaloids ; the
first grew more frecly in the south, the second in the north.

{xvi) Mclvor experimented with increasing the thickness of the
bark by injury, but, though he believed in his method, there
seems to have been nothing of advantage in it.

(xvii) The Government’s promoting of Cinchona was an entirely
different adventure from that in Tea. In the case of Tea the
Company did the work of proving that the tea plant was
present and its cultivation possible. Then the industry took
the natural trading profit. But in the case of Cinchona the
philanthropic intentions of building a barrier against malaria
knocked the natural profit out; for any in sight needed to
be sunk in the price.

(xviii) The physicians’ opinion that solphate of quinine was the
substance to use kept Cinchong calisaya as the more desired
therapeutic, and therefore the southern source of supply seem-
ed that to be in particular exploited. After Anderson’s depar-
ture from India (1868) C. B. Clarke, given the acting post,
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went to the Nilgiri plantation on inspection and Sir George
King, later in Anderson’s post, did the same, Cinchona cali-
saya var. ledgeriana had meanwhile won the first place,

(xix) To C. D, Wood a chemist in the service of the Government,
employed in Calcutta, was given the work of trying to cheap-
en the cost of extracting the alkaloids from the bark, but he
failed as Broughton had failed. The Government of India

then threw the responsibility for this on the Superintendent
of the Calcutta Garden, i.e. on King as their Quinclogist ; and
King happened, though not immediately, to learn when visi-
ting the Netherlands a fact which he took to Wood, now

retirted from India and in business in Londcrn. Wood ela-

borated it of bis own free will. King took Wood’s process
to the Siklkim Plantation where Gammie directed 1t into com-
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mercial lines.

{xx) There was one thing yet for King to do. At the Sikkim
Plantations he could have the total alkaloids extracted ar an
advantageous cost from Cinchona succirabra; he had yet ro
get the snrgeons in India to accept it. Several tried it and re-
ported well,

(xxi) The business passed, next, to a group of able administrators
who set to work to canalize the course of the febrifuge bet-
ween factory and the malaria-stricken in the villages in need
of it, defeating at the same time speculation by traders who
tried to cut in,

The above is the epic of Cinchona establishmen:, Anderson dur-

ing its enactment had died from the censequences of malaria, which
was almost certainly contracted during his search for land in the Sik-
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The alkaloids, like tannin and some other substances which Man
extracts from plants, are seasonally increased. This Broughton learn-
ed. No doubt there was little call at 1868 for further enquiry into

tologic

X. ON THE BOTANICAL SIDE OF PHARMACOLOGY

Two appointments were made for the control of the Cinchana
work in southern India, respectively in 1882 and 1884. The first was
the appointment of Malmaduke Alexander Lawson (1840-1896) as Ih-
rector of a Botanical Department covering the Cinchopa undertaking,
with headquarters at Qotacaraund ; the other was the appeintment of
Dr. David Hooper as Chemist under Lawson, Lawson’s transfer to
India from Osxford, where he was holding the combined Sherardian
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and Sibthorpian professorships, was nop what would have been ex-
pected, but 1 believe it was ac his own suggestion. He had been teach-
ing Botany in Oxford for 14 years and had had a part in the great
advances in teaching methods instituted by Huxley, but administra-
tively he had not pushed his department forward; nor did he get
far in India% he had no personal acquintance with the fHora before
he went to India except that he had elaborated threc small families
for Hooker’s Flora of British India. One may say that he was still
getting to know the Indian flora when in 1896 he died. Dried plants
that he collected in the course of his learning went into the Calcutta
Herbarium. Hooper had a long and useful service in India, though
maore away from Madras than in the Presidency.

David Hooper (1858-1947) studied Pharmacy in the Pharmaceuti-
cal Society’s London school and then in various manufacturing labo-
ratories in London and in the Netherlands. In 1884, he accepted
the post of Government Chemist, Madras. When the chemical work
in the Nilgiri plantations lessened, he was transferred to the Indus-
trial Section of the Indian Museum in Calcueta with the title of
Corator. A laboratory was his and a very wide range of mate-
rial coming in on which he was able to work. The zoologists and
the geologists of the Museum had their strong research side ; Hoovper's
laboratory brought the economic annexe into line by providing the
research for the annexe. Without it there had been some want of
matching,

Of Hooper at work a biographer has said he was meticulously
accurate, careful, industrious in collecting facts, in arranging them,
and in publishing them, and in the course of this became an authority
on the drugs of Asia.

Much of Hooper's work got tts first publicity through Dymock,
Warden, & Hooper's Pharmacographia [ndica,

William Dymock (1832-1892) had entered the Indian Medical Ser-
vice in 1857 and was posted to Bombay. Chance sent him out to sea
on 2 mission westwards and in the ports then visited he seems to
have obtained his frst interest in the drugs of their markets. Gift
ed in languages he turned to what he could get out of Flukiger's
Pharmacographia and began to make his own study on the matenal
referred to in that book. His first book is based on it. He held the
post of professor of Materia Medica in the Grant Medical College
(1874-1881) and was the Government's Medical Storekecper. He could
not have been better placed, for the doors of the trade of the Parsee
community had been opened to him. His much Jarger work, Pharma-
cographia Indica, came when he joined with Lieut-Col. C. H. J.
Warden and Dr. David Hooper ; and the three volumes which make
it up appeared in parts, Colonel Warden was Chemical Examiner,
Bengal, and Professor of Chemistry in the Calcutta Medical col-
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lege; and from 1899 to his death in 1900 thc gﬂicml Examiner
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in turp, thoroughly and with authority.

The work of the Indigenous Drugs Committee must be passed hy
as it was without sufficiently deep roots.

John Shortt, who went to Madras in 1846 and was there until
1878, wrote much; some useful. Edward ]ohn Warmgs Bazaar

Medicine of 1860 is a book not to overlook. Henry john Carter, who
was in Bamba“ from 1842 to 1862, 2 man of many sides, Qf‘l]ﬁil’d the

ALWFERL AL L By B kAL PR SRS p-ALE L LLILAIELY

sources of frankmccnsc. Professor Kanoba Ranchhodas Kirnkar (1850-
1917) of the Grant Medical College made himsclf an authority on
poisonous plants and in his subject was followed by Jean Ferdinand
Caius.

In Calcutta Udoy Chand Dutt wrote an informative Materia
Medica of the Hindus (1877) with a glossary by Sir George King.

X1, C. A. BARBER (1861-1933)
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Alfred Barber. Barber had been successively a demonstrator in the
Botany School at Cambridge ; the Superintendent of Botanical and
Agricultural Department, Leeward Islands, where he met with his
first sugarcanc cultivation ; Professor of Botany at Cooper’s Hill
1895-1898 ; then Government Batanist, Madras, and again in contact
with sugarcane among a variety of other crops. The importance

histortcally of Barber's transfer to India lies in the circumstance
thar he may be called a pioneer specialist in agricultural botany of
a new school, and the work that he did in the great efforts commenced
chiefly in the early years after 1900 to increase the return got from

Indian crops. His work with sugarcane was of great excellence.

Xii, THE MUNGPU COMMUNITY

It is obvious that the congregation of trained horticulturists
growing Cinchona at Mungpu would promote the study of the flora

Uf LhL Sl}\}\llll Hlllldld:{ﬂ Th\-"f' WEIC LUllhldleblv nulrxu.d dlld hdd to
discover uses for their leisure. Exploration of the flora was an obvious
outlet.

James Alexander Gammie (1835-1924) reached Mungpu in 1865,
Before his arrival the land which Anderson had chosen at first had
been abandoned as unsuitable and a new start had been made. He
took over charge as ‘Manager’ with almost entirely new cultivation
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about him, saying that by so doing he sought the means of removing
his thoughts as far as possible from the consideration of the problems
which Cinchona produced. But King was very soon highly praising
his handling of these problems, His interest in the animal kingdom
was well spread. He collected information on birds, mammals, and
reptiles, and then moved on to insects. Bur he admitted plants into
the attentions of his leisure by making a pleasure garden and
bringing into it local plants. The zoologists welcomed his animal
records. Some of Gammie’s subordinates deserve mention. A, Bicr-
mann joined Garnmie in 1867 and then was sent from Mungpu to try
how the Cinchona would grow in the Khasia Hills whence, after secu-
ring information that it would grow, he was recalled to Mungpu,
where the growth was such as to suggest that extension in the direc-
tion of the Khasia Hills would not be needed. Biermann later became
Curator at the Calcutta Garden. A third recruit was Robert Pant-
ling (1857-1910). He was not long in Mungpu in the first part of’
his service for, Biermann dying, he was required to take his place
in Caleutta; but he returned to Mungpu in 1879 as Senior Assis-
tant in the place of J. L. Lister who, after a short service in Mungpu,
had resigned to become a tea planter. Pantling completed his ser-
vice in Mungpu, succeeding James Gammie on the latter’s retire.
ment in 1897, Pantling devoted his leisure and opportunities in a
way suggested by Gammie’s gardening, and brought from the hill-
sides all the orchids that he could get and, being a good dranghts-
man, he drew and supplied the plates for a volume, conjuintly
with Sir George King, of the Annals of the Royal Botanic Garden,
Calcutta,

Joseph Parkes went to India a year after Pantling, and it fell to
him to experiment with Cinchona at Kalimpong. The next assistant
due here for naming was Amos C. Hartless whose first destination.
was Calcutta (1889). In 1900 or thereabouts he was transferred from
the Calcutta Garden ro Mungpu and while at Mungpu he wrore upon
the Agriculture of the Darjeeling district. After that he was succes-
sively at Bombay, Poona, Mahableshwar, and finally Superintendent of
the Saharanpur Garden. He obtained a wide knowledge of Indian
horticulture from this extensive experience. He left India in 1923 and
died in 1941.

Close on the turn of the century, other assistants arrived whose
names a taxonomic student of the Indian flora will find on the
labels of herbarium specimens. One who took a considerable part
in advancing botanical exploration from Mungpu was George H.
Cave. He reached India in 1897. Oliver Teetgen Hemsley followed
in 1898.

Mungpu was naturally a centre which the Calcutta Garden could
use as a base for native collectors. Sir George King so used it. Hook-
er's apprectation of the Lepchas’ familiarity with the hill forests
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was echoed by King, who tried also to use Tibetan famitiarity with
the way to live in high valleys for getting what he could from the
back of the mountains, One of King’s men was the Tibetan Dung-
boo. We hear later of the Lepchas Ribu and Kari making annual
trips for seed, which passed into the exchanges with gardens outside
India, and for other material for the Calcutta Garden. Cave at
one time directed this collecting of seed. Later, but after the per-
iod of this chapter, he made in the company of Sir William Wright
Smith an arduous collecting trip in north-eastern Sikkim (1909).

0. T. Hemsley, son of W. B. Flemsley, was at Mungpu for 4 years
on either side of the turn of the century.

The reader doubtless recognizes that, thanks to the attractiveness
of the Sikkim hills, thanks to the succession of botanically-minded
forest officers who have served in the Darjeeling District, and thanks
also to the steady exploitation directed from Calcutta through Mungpu,
our knowledge of the flora bas grown a long way towards the possi-
bility of a complete list, It has grown at the same time in a fair
measure in regard to local dispersal and altitudinal extension—so
much in regard to altitude that there seemed to be profit already in
1925 in putting on record altitudes for comparison with altitudes in
the Abor Hills (Rec. boz. Surv. India 10) ; but there is need for a great
deal of further collecting before a complete Flora (Flowering plants and
Ferns only) can be produced. No other part of the Eastern Himalayas
is known appreciably.

XIII. FURTHER COLLECTIONS OF THE END OF THE CENTURY

It is time now to mention George Alexander Gammie (1864-1939),
son of James Gammie, I have separated him from the succession of
Mungpu collectoss, because most of his collecting was done elsewhere
and his training was not that of Kew. But his name was on the ser-
vice register of Mungpu in 1892 in which yecar he made a collecting
tour in Sikkim. In 1894 he collected up the Brahmaputra Valley ; and
in Chamba and Kangra, He was in charge of the Saharanpur Gar-
den and the Lloyd Botanic Garden in Darjecling ac different times
and had acted as Curator of the Calcutta Garden, when he was trans-
ferred to Poona, first in 2 Botanic Survey, then with the title of Eco-
nomic Botanist.

It 1s time also to introduce the names of various collectors of the
north-western borderland, some of them collecting just because they
desired to help forward the publication of Hooker's Florz of British
India. This is evident in the records of plants inwards to the Kew
Herbarium. One collector, Colonel Meade, was particularly interested
in the grasses of the dry north-west, and would seem to have been
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very throygh in his collecting (1872) for he sent no fewer than
140 in number. In the next year Colonel ]ohnstone when on duty

iected durmg thcsc ycars near Indms fronnr:rs J. S. Gibb, Sawkms
Spratt, and G. W, H. Talbert. The wellknown traveller and sclentist,
Henry John Elwes, made the first of his expeditions in Sikkim in
1877 and his collection reached Kew. Another collector of Sikkim
was the Chapiain Mountford. In 1877 Sind collections came from
W. 5 C, riﬁ‘w‘iu, who from Sind went to the }udmjr' Peninsula and

then returned to create a beautiful garden in Cornwall. The orni-

thologist Thomas Caverhill Jerdon gave plants from peninsular India,
A horteulturise trained at Kew who had become a tea planter; Richard
1.. Keenan, sent to Kew an extensive collection from Cachar.

This welcome assistance was to continue through the next decade

and beyond. Another student of grasses, Collins, a veterinary officer
sent araszes of the Pumab (1881).
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Intense coﬂectmg in the G1lg1t Valley, extending into Wakhan
and other near parts of the hills, was carried out by Dr, (Surgeon-
Major} G. M. J. Giles from which Kew greatly benefited.

Surgeon-Captain Henry Alfred Cummins collected in Sikkim and
on the borders of Bhutan in 1888 ; Elwes again collected in Sikkim.
The District Comnissioner Sr.tph-:u Lushington Aplin collected
the Shan Hills. A. K. Nairne author at a later date of The Flowering
:Pfams of Western India (1894) was sending plants in 1888 from Bomn-
bay.

Sir William Wright Smith wrote in his account of his collecting
trip m 1909 after referring to the work done in the Sikkim Himalaya
by Sir George King, C. B. Clarke, Sir David Prain, Robert Pantling,
George Gammie, and officers of the Forest Service : ‘probably no cor-
responding area in India has been more fully ransacked for its flora
and none so well as the Sikkim Himalaya’. His estimate may be ap-
proximatels ¥ 11511L, at any ratc it is the opinion of one entitled to ex-
press an opinion. '

The mountamn of Tonglu, which Hooker visited from the eastern
side in May 1848 in pouring rain, was made approachable from the
south by a new bridle path and C. B. Clarke took an apportunity of
visiting it in September 1875. 'The same rain ! ‘v[any have used that
path since. A number of the fRowers along it have the interest
of facing downwards so that their pollen is not damaged by the rain.




CHAPTER V

THE UNDERTAKING OF TWO GREAT ENTERPRISES, THE
FLORA OF THE HIGHER PLANTS AND THE FOREST
SERVICE

I, A TEXT-BOOK FOR THE TAXONOMY OF INDIAN FLOWERING PLANTS

In 1861 Daniel Oliver was appomted Professor of Botany in  the
University of London in succession to John Lindley, In 1864, he pub-
lished a small book entitled Lessons in Elementary Botany which was
intended to supplement the teaching of his British students in taxa-
nomic botany on British types. Substituting Indian types he sought to
adjust the book for usc in India, and as the floras of Britain and India
are so diverse the whole had to be rewritten and the illustrations re-
placed, With the title Firsz Book of Indlan Botany it appeared in 1869
and long held jts place. Who they were who bought and referred to it
ts hard to say; but it was fitted to be a refresher to surgeons serving
in India and 2 vade-mecum to those beginning service.
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11, THE INDIA OFFICE REALISES THE PRIOR NEED OF A FLORA

It hay been mentioned in the fast chapter how it was that the
Flora Indica of Hoocker & Thomsan came to an end from Hooker’s
failure to obtain financial aid towards its printing. As he was at the
time receiving help from the Admiralty towards the publication of his
Antarctic results, the unwillinganess of the East India Company to sce
his work through was a grear blow. They had given a grant
which covered rather less than one half of his travel-expenses and with
that their subvention ended ; 1t 15 not incorrect to say that the Directors’
subvention was a buying of grographic information which they need-
¢d ; the Botany did not interest them. Hooker had sought support in
other places without success.

About 1870 the India Office had decisions to take touching Botany
in India ; and someone reminded the Office that Hooker had proposed
a Flora scckmg financial support from the East India Company.

So far had this proposal gone out of sight that all the Office’s papers
could nor be found and some had to be replaced by copies from files
at Kew. Thomson was still alive but in poor health; Hooker was
available and moreover had all the resources of Kew behind him.
Hooker was asked if he could undertake to produce a Flora and con-
scnttd By way of cconomy thr:rc was to be cc-mprtssmn ; and the

I?zdm in seven fmlumf:s, and, bf:cause the Flora Indica that Hﬂnker
and Thomson had commenced could be used as far as it went, the
first volume of the new work was out of the press in 1572, The ad-
mission of the Directors that it was a duty te plan Education bound
their successors in the India office to see to the publication of a Flora.

I, CHARLES BARON CLARKE (1832-1908)

This brilliant mathematician—the third Wrangler of his year at
Cambridge—~spent the next 10 years of his life quietly tcaching mathe-
matics and using his leisure to bhotanize in Britain, Switzerland, and
Madeira, In 1866 he left Cambridge to teach in the Presidency College,
Calcutta. As if to call attention to his change he published a list of the
plants of his native town, Andover, a very small town on the edge of
thf: S:ﬂlslzmr'j.r Plain. It was the only pubhcatmn made b}r him to that
Ud‘.lC ﬂﬂ r'C[urIlCU 1o 1115 lﬂ{t[C.ﬁl[ ID ]:l'll': l’ﬂaﬂell'd HUfa la[[:l' I".lE Baﬂ
been in Tndia but two years when Thomas Anderson was invalided
and he was appointed to act for him. The following statement corrects
several confusions that have appeared in print.

Thomas Anderson had taken up his post in 1861 and had received

Ll r Ll » ] [y 1 ¥
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ceeded at the end of that year to Java with plants for the Dutch in
exchange for others that he brought back. He discovered in Java that
Kurz would accept a pest in the Calcutta Botanic Garden, and on his
return arranged it. Anderson had the assistance of A. T, Jaffray in
getting the Java Cinchona and Cinchonas from the Nilginn Halls to
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uﬂlj\—\.lll]s- yaiiiay U\-luus\.u 1V Avidlbidy Aliv ¥Y Rl Pabdi. LA DRIl oUWl

John Scott was sent out (1864) and was followed by James A. Gammie
{1865). When Robert Scott, the then Horticultural Curator in the Bota-
nical Garden, resigned (1865), John Scott was called to Calcutta to take
his place. Kurz had settled down to write a Flore of Bengal; but a
report on the forest wealth of the Convict Settlement in the Andaimans
was wanted and Kurz was delegated (1872)., After the Andamans
flora Kurz was directed to that of Burma, on which he began to pub-
lish in 1872 and on which were all the further publications of his life.

" C. B, Clarke had arrived 1 Caleurta in 1866, He made use of his
first long vacation to visit and collect in the Khasia Hills, Then
Anderson’s health gave way entirely and Clarke was appointed to act.
He took aver charge in Calcutta and then of the Cinchona plantation
at Mungpu where James Gammie was extending his planted area.
He seems to have contrived in Sikkim to do a little collecting. In the

next year he visired the Nilgiri plantations and also collected, In 1871
he was again in Sikkim to enable King to take over from him. In each
of the following vears he made one long collecting journey: the Khasia
Hills for the second time (1872), Kangra and Chamba (1874), Sikkim
(1875) again, and lastly, before taking leave, Kashmir had through to
Karakoram (1876). Through Clarke’s two years it seems that the Cin-
chona undertaking moved on the lines that Anderson had given it and
John Scott was doing what he could to restore the damaged Calcutta
Garden; Kurz was on a profitable line of work and ail that he wanted
were facilities for it. By the way in which Clarke threw himself into
collecting when back to the Education Service, he probably chatfed
when tied to Calcutta unti! Surgeon Captain George King, whe had
now had 6 years in India, was appointed Superintendent of the Garden
in 1872 and relieved him.

Between inspections of schools up and down the Bengal plain he
went on with his collecting, There the weeds of cultivation may be
said to have intruded on his interest, for most of his travelling was
through the cultivated fields, where the glare of the sun combined with
his shortness of sight made him in general look down. Nevertheless his
niear vision was excellent, These circumstances scem to have heightened
his interest in the Cyperaceae, Commelinaceae, and little Scrophula-
riaceae~three families in which field-weeds abound.

He obtained further away in the school vacations, sometimes going
far, and did it with the methodic ways of a mathematician: the speci-
mens were always ticketed and annotated before there was any chance
of information going astray. When long leave became due to him,
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which was in 1877, he took to Britain very considerable collections fromr
the north of Indid, including the Khasia Hills, Sikkim, the north-west
Himalaya; both the forward parts and back to the Upper Indus and
beyond to Askole. Along with these of the north of India, he had
plants from the Nilgiri Hills, He took all to Kew for elaboration, and
he offered his services there to Sir Joseph Hooker, who had now comi-
menced the ?rinting of the second volume of the Flora. The reader
will find information below regarding his substantial aid. When.
the termination of his leave approached, an arrangement was made by
which he cofitinued to work at the Flora at Kew until 1883. Return-
ing to India dfier that he had a further four years in the East, half of
it in Bengal and half of ir in Assam. _

Every botanist familiar with the Herbarium at Kew, knows the
geographic arrangement of the species-covers : the planning of it
was largely Clarke’s. He interested himself in geographic botany and
wrote on it.

As recorded in the fast chapter, Hooker and Thomson elaborated
in the first half of the only published volume of the Flora Indica a way
of dividing Indid into what they called provitices. It is impossible 1o
deal with plant-geography without putting forward such divisionss
Clarke came to it and treated the flora differently, though there is evi-
dence that there had been discussion between him and Hooker.
Clarke’s use of the word ‘area’ for a geographic expanse is thoroughly
commendable and so is his use of sub-area and sub-sub-area for divisions
of the area, Hooker started from a different position. He, and Thomsoni
working with him, had a political unit and this they divided into three
parts that they called regions. Their regions are geographic not phyto-
geographic. Clarke starts with geographic south-eastern Asia—his ad-
jective 1s Indo-Chinese—and he rakes out of it a sub-area which is India,
He is still geographic here ; but at the next stage—his sib-sub-area stage
—he endeavours ta be phyto-geapraphic, r.e. to have got down to an
area small enough to have distinguishing chatacters in its vegetatiof.
To the problems raised by this approach to phyto-geography I shall
need to return later. What I desire here is to attribute to Clarke his due.
The chief paper in which he laid ocut his facts is the presidential address
that he gave in 1898 to the Linnean Society.

Clarke’s interest extended over the ferns and he published a mono-
graph of those of northern India. He reprinted ar his own cost
Roxburgh’s Florg Indica, not because he had a liking for the Linneap
system of classification, but because he felt that the medical students
had a need of a classification and that such a work in the Natural
Systemr as Griffith suggested was not a thing for which he had time.
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1v. HOOXER'S HELPERS PROGRESS WITH FLORA OF BRITISH INDIA

IL has been mentioned that the preparation of Hooker's Flora of
British India began with a revision of families that had had a place in
Hooker & Thomson’s Flora Indica. Hooker, tied by his official duties,
enlisted the co-operation of several eminent botanists : Thomas Ander-
son, Alfred William Bennett, Michael Pakenham Edgeworth, William
Turner Thiselton-Dyer, Maxwell Tylden Masters, William Philip
Hiern, and Malmaduke Alexander Lawson; between them they relieved
him of two-thirds of a volume of 700 pages, published in 1872. There
were larger and more exacting families just ahead. Of these John Gil-
bert Baker took the Leguminosac; Hooker reserved the Rosaceae for
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while Charles Baron Clarke appeared at Kew on leave from India and
bcg&n o takf: part, writing all but a very little of the remaining part of
volumic 2 which was out in three parts, 1876, 1878, and 1879. Clarke’s
work began ro appear in the last of these three parts. He had brought
his own most extensive collections to aid, A fourth botanist, George
Henslow, had a small parr in this volume, Clarke ccrmmucd to aid ;
of volume 3 he wrote almost 200 pages and 520 out of the 734 pages
of volume 4, Hocker writing the rest. It was Clarke’s permission to
-stay in Britain. that enabled him to give this great help; but the time
came when a return had to be faced and consequently to the last three
volumes his only contribution -was the Cyperaceae. Al the difficult
families of these three volumes were elaborated by Hooker but the
Hooker’s work on the Gramineae was wonderful, The self-effacing
work of Clarke is to all botamst a matter nf extensive gratitude. The
1
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VY. SIR GEORGE CAMPBELL ENDEAVOURS TO PROMOTE THE TEACHING OF
BOTANY WITH AN UNFORESEEN RESULT

Sir George Campbell, Licut.-Governor of Bengal, whose interest in
the rural economy of his Presidency led to the building up of the collec-
tions of the Bengal Economic Museum, suggested that Botany and
Chemistry should be taught in the Presidency College, Calcutta, 'The
proposal became exceedingly controversial; and it is difficult to see how
it could have been otherwise. But he carried his advocacy so far as to
get from Britain a teacher (professor) for cach subjcet, The tcacher
chosen for the botanical professorship was George Watt.

George Watt (1851. 193[}) had l‘lewl}' quallﬁcd in Mcdlcmc at the
University of G \Jldhhgow He asked for a little delay in sailing and when
he reported his arrival in Calcutta (November 1873), Sir George Camp-
11—1 B.S.I. Cal./64
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bell had taken leave prior to retirement and the opponents of bringing
Botany ifto the teaching of the Presidency College held the held. It
happened that Clarke had to receive Watt for the head of his Depart-
ment and tell him, which he did with a2 measure of hesitation, that he
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to him, and thar certain compensation would be given if he would
accept it. Watt did, and went to Hoogli. (See Pl III).

A fiting reward had been offered for a text-book, and it was to
get it that Watt wrote his Firer Steps in Botany, This the Government
caused to be translated and published in Bengali (1876). It had no sale
as there were no students, Watt followed it up by a smaller book
written (1877) at the suggestion of a mission, but 1t is not known to
have been used for teaching. It would have been exacting on ooe so
new to India to hit on the perfectly apt plants for illustration, but
the writing was to him invaluable in that during writing he himself
was learning, In vacations he made collecting trips—one (1879} to Kulu
in the north-west Himalaya, and one (1881) to Jongri in Sikkim. He
began to think there was in travel a way onr of his frustration and
made attempts to induce the Government to give him opportunities.
They gave him one : he was attached as a Surgeon to a commission
demarcating the Burma -Manipur boundary. He made good use of his
time in the field, but did not work out his collections as he saw another
opening, for which immediately after the months in Manipur, he asked.
It was cmployment on the staff of the Caleutta Exhibition of
1883-1884; and he got it. Now at last, with 10 years of Indian experi-
ence behind him, he was where his genius came to the front, He threw
his immense enetgy into amassing exhibits. He brought his ability for
organizing into action and by a great effort compiled in a few months
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India, a statement which served firstly as an indent on the Provinces
and secondly as a catalogue for the exhibits, and thirdly as a scheme for
their arranging. A man who could do this was clearly capable of more;
for instance he could put his knowledge into a cyclopaedia; and he was
given the work of compiling his Dictionary of the Economic Prodacts
of India. Furthermore he was told that he would be required for the
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Watt commenced the compiling of his Dictionary while waiting
for the time of departure for London and had the first volume
in print before he sailed. Called to teach in the Presidency College, he
never did so ; but was from this time devoted to the service of a much
larger audience to whom it was his to expose the ‘wealth of India’.

When the Indian Court of the Indian and Colonial Exhibition had
been closed and he had returned to Calcutta, his first duty was to
coraplete the writing of his Dicttonary. Then followed the creating
of a permanent exhibition for Calcutta; one may call it the Dictionary
llustrated for the iliiterate as well as the literate. And lastly came the
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exhibition of Indian Art at the Delhi Durbar of 1902, On the occasion
of this last he was knighted—a very great man on the instruction
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His last work was a revision of the major articles in the Dictionary
being those on products which command a place in trade.

¥I. THE SAHARANPUR GARDEN DURING THE TIME OF THE SECOND CALCUTTA
GARDEN, AND ATTER

For the resuscitation of the Saharanpur Garden with George Govan
in charge, the reader is referred to Chapter I, (p. 33). The charge was
given because Govan was the Civil Surgeon and quite competent to
take it as an addition to his medical work. Govan soon retired; and
Royle succeeded him as Civil Surgeon and in charge of the Garden.
He was active in stocking it with pretty plants and economic plants;
and by reason of climate and distance from Calcutta he did this without
averlapping. When he took long leave—leave from which he did not
return—the post went to Hugh Falconer, who had been for such a
short time in India that the prometion is astonishing : but Falconer
was of outstanding ability. In this appointment he had @ years but
through two of them he was away exploring. His arrival in Upper
India coincided with the discovery of fossilized mammal bones where
the Canal Engineers were constructing the intake of the Jumna Canals
and beimg at heart a geologist he entered into a study of them with
zeal and with immensc credit to himself, In 1841 his health gave way,
and he was forced to leave, The post now went 1o William Jameson,
who beld it for 33 years. He had been in India only 4 years when
appointed to it. The reader may be reminded that this was the third
time that the appointment had gone to a comparative novice, where-
as that of Calcutta was reserved for older men ; and it may be called
to his attention that two of the Saharanpur superintendents became,
when older, superintendents of Calcutta. The Calcutta post was in-
tended to be a larger responsibility.

William Jameson (1815-1882) had qualified in medicine in Edin-
burgh. He reached India in 1838 and for a short ime was in Calcutta
where he aided the Asiatic Socicty in their Museum. During his long
tenure of the Saharanpur post he did much towards pushing crops
inte the neighbouring hills, but comparatively little that was botanical.
He would collect if a demand reached him, but not determine what
he had collected. In this way he made collections for Hooker when he
expected Hooker and Thomson to elaborate their Flora Indica at once,
He had an unpleasant adventure in the very beginning of his service,
when having gone to the Indus below Attock to enquire what the cause
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had been of disastrous floods there, the Chief of Kohat set on his com-
pany and imprisoned him,

In his cconomic work there was a lack of incisiveness which let
him labour too long at causes which were destined 10 disappoint. The
Kangra tea planting was one. Royle and Falconer had so stoutly re-
commended trials, that he was bound to try the crop. And he did,
and succeeded in demonstracing that within the species Thea sinensis
races exist suited for the north-west Himalaya. But to raise a crop does
not insure a market if quality be lacking; that was patent. Yet Jameson
went on and he actually became a planter himself on retirement. A
second quest on which he spent much time was directed towards getting
the flax plant raised for fibre. It could be raised for linseed, why not
for fibre? Again the inhibition was economic. A third quest was in
potato raising. The raising was all right : Simla, for instance got its
potatoes from close at hand; but when the crop was harvested, the rain
carried away the now bared soil and sterilized the hillside. Much hill-
soil went down the Sutlej and Jummna,

Of course during Jameson's 33 years in the Saharanpur post there
were several periods of leave. In one of them J. L. Stewart acted; in
another George King.

When Jameson's retirement came, J. F. Duthie was appointed his-
successor (1876), the post going outside the Medical Service, for Duthie
was not a Surgeon, he had been holding a professorship in the Agricul-
tural College at Cirencester. Tt looks+as if those who selected Jameson's
successor were seeking a man of economic interests such as Jameson
was; instead they obtained a man of strong taxonomic interests, but
all the same he gave to the Government much in point relating to
economic plants. The following is, in a very curtailed form, Duthie’s
outline,

Jobn Firminger Duthic (1845-1929) with a degree taken at Cam-
bridge in the Natural Sciences (1867) and, after travelling in the
Mediterranean collecting plants, became the Professor of Natural Hijs-
tory at the Cirencester Agricultural College, followed in the next year
{1876) by appointment to the care of the Saharanpur Garden, where
he started by taking stock of the flora, wild and cultivated. Of the wild
he compiled an enumeration. The great need of fodder in the dry
north-west drove him to pay attention particularly to ¢he grasses, on
which he wrote and which he illustrated. Jointly with Joseph Bamp-
fylde Fuller (afterwards knighted) he illustrated in a like way the
crops, starting in 1882. Year by year he made a long exploring expedi-
tion, bringing into the Saharanpur herbarium considerable material,
These expeditions were more often in the Himalaya than in the low
country and were spread from Gilgit to the western edge of Nepal.
By degrees the information on the plants of the plains grew adequate
for the compiling of a Flora, and he published his first part in 1903,
by which time he had been collecting material for % for a quarter



151

of a century. He was extremely particular in matters of detail; and
this so delayed him that he did not finish it. Moreaver the area which
he accepted was large, being as the title has it a Florg of the Upper
Gangetic Plain and of the Adjacent Stwalik and Sub-Himalayan
Tracts. The lay-out deserves great praise. On the other hand for the
north-western Himalaya there never was, nor could have been the
material for a Flora : Duthie’s labours caused materials to accumu-
late. He returned to Britain in 1903 and was for a short time Assistant
for India at Kew ; the position enabling further work, notably a full
report on the plants of Sir Richard Strachey’s traverse of the Kumaon
Himalaya from the Gangetic Plains to the upper or gritty Tibetan
Plateau.

Duthie trained a notable collector, Inayat Khan, who came to know

the vegetation of the District of Hazara with remarkable thoroughness;
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Kanji Lal, whose Flora of the School Circle, Dehra Dan, has the lay-
out of Duthie’s Flora, He caused the Saharanpur Garden to be a collect-
ing centre to which Army officers sent gathering from remote places,
so saving them from being lost. His teaching in the Forest School at
Dehra Dun by excursions with the pupils was of immense value to the
‘Forest Service,

It is convenient to mention here in passing a botanist of the
Punjab of almost the same years as Duthie, but not closely associated
with him, This was James Ramsay Drummond (1851-1921), nephew

world—James Drummond (1784-1863) in Australia and Thomas
Drummond { -1835) in North America. James Ramsay Drummeond
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men. His considerable collections were given to Kew.

VII. PRAIRIE FIRES

Prairie fires and forest fires intrude into our history. Their effects
are so obvious as to compel a botanist’s attention; they rcshape the
medium in which he works, their economic consequences keep them in
the highest lights. Prairie fires are fed by grasses and spread under the
open sky; forest fires spread under and among trees. They grade into
each other, the first the less destrructive, The cumulative effects of
forest fires at close intervals prepare the surface for prairie fires; and the
cumulative effect of prairie fires is degenerated prairie.

On a hot cloudless afterncon in the hottest part of the year it hap-
pened once that my work took me to the border of the Toung-Yin
teak forest in Tenasserim, I had crossed the level land from Moulmein
and hﬁd just reached the i:ual risc of L}‘lc Dawna Hl}.}.b wuh:u whu.h

this forest begins, when a line of fire arrived through the virgin forest
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hmght. My road happened to part the level from the first rise of the
hills. A spa.rk leapt across it, and there followed a rush of flame up
the hill through shrubs, small bambeos, and the lanky grasses that
straggled into these, The bamboos exploded as the grass aboutr them
burned. Timid animals appeared from hiding places and fled. The
contrast between the fire on the level and the fire on the slope was
great. Nature was helping the latter in two ways: one was by the
rising of the ground; the other in the deteriorated scrubby state of the
vegetation as the result of the passing of previous fires. Nature greatly
helps, In this case the aid was remotely through the drainage of the
slope of the hillside ; secondly by the advantage to the fire of a slope
to ascend; and thirdly by the use of an established fire-path. The big
trees had gone from it; fires attack them by killing their scedlings as
well as by exposing to drying the damp soil which svits them. The
light let in had favoured grasses and bamboos; and the fire was the
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everywhere the effect of firing varies with its relation to the contribu-
tion that Narure makes.

An extreme case of contribution is when a big river sterilizes areas
by depositing sand as sandbanks.

After accepting that areas are naturally exposed in varying degree
ta the effects of fire, the next step is to note the consequences of re-
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removed the more remote becomes rccovcry

My readers, if they have access to  Sir Dietrich Brandis's book,
Indian Trees (1906), will find interesting facts in it to which I would
now refer. At various pages he directs attention to relatively lowly
woody plants which grow in places frequently fired and survive by

possessing the power of making good after a fire hias passed, from
I'Il"l(%l‘:"l‘ﬂ'fﬂﬂﬂ({ ‘ih“m‘l '}Dd 1I'I' l‘i thf" ('(']Vf"l"lnﬂ' ﬁF 'inll Wh"‘h SECUITES S1IT-

vival, Thcy have evolved the provision of protccted buds where buds are
relatively unusual in their allies, One of these plants is Indigofera
hamiltonii. Its specificity was not admitted in the Flora of British
India, where the above name will be found as a synonym under
I aﬁrap#rpurr::z Ham. Othcrs are Flemmgza nana Roxb and F sericans

Legummmar—: ; Oc}zmz pmdl.-:z Ham of the Ochnaceas ; Olar nana
Wall. of the Olacaceae; Careya herbacea Roxb. of the Myrtaceae ;
Combretum nanum Ham. of the Combretaceac ; Mussaenda waniflora
Wall. and M. mcanz Wall. of the Rubiaceae ; Premna nana Collett &
Hemsl, of the Verbenaceae ; and Jasminum fmafenanum Brandis of
the Oleaceae. To these may be added Grewia scabrophylla Roxb. of
the Tiliaceae in which the character is rather variable, for it grows
into a tall shrub i not annually burned down.
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Further, attention may be drawn to such herbs as the orchid,
Pachystoma senile Reichenb. f,, whose annual cycle keeps it under-
ground through the months when grass-fires are liable to spread. More
could be cited; but those named suffice, I ask my reader to keep in mind
the presence of such plants in India; and I have further to ask him to
note that they are Indian apparently by origin and for that reason
evidence of grass fires in India over their time of evolution,

My reader, having consented that the existence of such plants is

ﬁ . .
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required, asks where did the exposure take place. And the answer,
taken from their present distribution, is—in the part of Asia which
s now India and most probably in India itsclf. The answer implics
firing in India.

Grass can be fired by agencies which Man does not control—by
lightning for instance ; by sparks that a landslide produces when its
stanes collide; by long continued friction in a steady breeze of one
dry bamboc over another. But such occurrences would seem to be far
too rare for a plant to develop characters to counteract. On the other
hand pastoral Man’s deliberate indendiarism suffices. Over how many
centuries can its eperation be claimed? The cultivator in south-western
Asia can be shown to have started his selection of cereals 7 or 8 millenia
ago and probably earlier See Proc, Linn. Soc. Lond. 164, p. 42, 1953).
The pastoralist came before him, and it were not unreasonable to think
of 10,000 years as serving the pastoralists, In as much as the cultivation
of annual crops has exiracied from them cultigens, the pastoralists
would have had time enough for their annual fires to have led to the
evolution of new species in the grass-lands, so long as Nature co-operat-
ed with them, [ am prepared to think that as remotely as the passiag
away of the Glacial Period such firing could have commenced to be
fairly regular in the Near East with extension to northern India, I
am also prepared to think that in the course of time this incendiarism
sprcad down the peninsula of India on the eastern side of the Western
Ghats. And I recommend the problems raised to those who can study
the northern plains, the southern grassy hills, and the patanas of
Ceylon.

The pastoralist who begins to use fire would continue until it
became a religious observance carried out even without needing to fire

in order to get herbage for animals.
Tk ic 1mbossinle to travel about the wide n]n ains of the Indus and the
d
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Ganges without recognizing that at one time they carrie
have gone.
| . [ .-\n J-A.IA. o L amnn . I'-' 11 ir t\ l\l’cn‘ﬂf-\
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the suggestion has been made that Alexander the Great was favoured
in his crossing of the Indus to attack Poros by trees then existing in
concealing density (326 B.C.). It is impossible to look at many southern

hillsides without thinking of their lost trees, The removal of forest
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brings interference with the springs by drying of the ambit of their
sources. This was effectively brought to the notice of those who built
the first permanent houses in the Nilgiri Hills; they found their supply
of water uncertain, The villagers, too, found that they had further to go
for water as for fuel. A realization of this, unreasonably late in time,
led to ideas of the importance of forests and contemporanecusly ecolo-

gical ideas touched the more thoughtful in India. It is with this that
my next sections deal.

VIII, SAFEGUARDING THE GROWTH OF TEAK IN BURMA

In the year 1826 by a treaty between the East India Company and
the King of Burma, the province of Tenasserim was put into the
charge of the Company; and Wallich was immediately sent to report
on the teak forests. He returned saying that there was plenty of stand-
ing teak and that a crop should be taken, but that the teak forests

should be declared ‘preserved’ at once, otherwise they wouid be runed
in a scramble for that timber. The Company acted on his advice for
no longer than two years and then took the short cut of substituting a
system of leasing out rights to explair. It is not necessary here to discuss
this; it suffices to note the rapidity with which Moulmein grew rich
when the Administration had thus put itself into blinkers. One hundred
and nine ships were built in the 20 years berween 1830 and 1850 with
a great wastage of timber, not in the dockyard but in the forests where
the logs were felled in preparation for marketing and then not removed.
In 1837 an Austrian explorer, Johann Wilhelm Helfer, arrived in
Tenasserim, having an idea that he would like to settle there, and the
Company, thinking to ger good independent advice, sought it from
him. He said, as others were saying, that the forests were being des-
troyed. Two vears later the Company sent Hugh Falconer to visit the
two forests that were exploited from Moulmein, that of Toung-Vin and
that of the upper Attaran River. Falconer reperted on the latter; his
time ran out before he could visit the former; bur the opinion he gave
applies to both. It was that distant control, attempted from Moulmein
by officers who had other affairs to attend to, was ineffectual.
Falconer pointed out that the teak tree is there invariably in a
minority among the associated trees and that competition is 2 normal
factor in its life. He listed the competitors; but the end of the fine

weather coming, he could not get far.

As a result of what Falconer said, the Company sent McClelland
1o the Pegu forests that he might collect the competing species there,
which he did thoroughly enough. His report (1855), not however by
its matter but by the circumstance that the receipt of it drew the atten-
tion of the Governor-General Lord Dalhouste to teak, led to the writ-
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ing of a most important memorandum on the policy which he thought
should be pursued. Then began a scarch for an administrator with the
required preliminary knowledge of botanical methods and the choice
fell on Dr. Dietrich Brandis, son of a Professor of the German Univer-
sity of Bonn and himself 2 teacher of Botany there,

Falconer’s suggestion that the teak tree normally lives in competition
did not give rise to the thought that there might be compensations,
Ecology was too primitive for the idea that the mixed forest by the
resultant isolation of the individual could get a measure of protection

against the spread of diseases. Meanwhile the coffee planters in Cc';rlon
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very rarely grows in small pure stands.

Here we patt with McClelland. He remained in India until 1865
having reached it in 1830. He has been described as having mediocre
ability, but ‘bora to be a hodman’. He arrived in India with a repu-
tation for geology and was employed studying soils in the . hills of
Kumaon and was there when required to report on the soils where
tea could be found, and so went to Assam with Wallich and Griffith
(1835). His report was held to be good. After this he was in and out of
Calcutta and for a time worked on the collections of the Asiatic Society,
writing a report on the species of carp in India. His central position
in Calcutta led to the founding (1841) of his Calcutta Journal of
Natural History which lasted to 1847. His comradeship with Griffith
ended in worship; and it was to Gnffith that he became hodman,
When he had reported on his work in Pegu, the successor to whom the

forests were handed was Sir Dietrich Brandis.

X, TEAK IN THE PENINSULA OF INDIA

Ring the bark of the ripe teak trees; and let the trunks die stand-
ing : they will grow light encugh to float and then, felled, use all
possible water-porterage to get them to where they are wanted. That
treatment has made them peculiarly serviceable down the Bombay coast.
We know that teak beams were carried to the Euphrates at least as

carly as 800 B.C. If teak was; carried, reak ships conveyed it. Where
were they built ? The merchant Cosmas Indikopleustes, writing much
later however of ‘sesame logs exported from Calliana’, apparently refer-
red to teak that was sent westwards from the Bombay coast, The trade
would be slow but continuous. Teak could recach the sea down rivers
on the Malabar coast from the Narbada southwards, and on the side
of the Bay of Bengal from the Godavari southwards. We read later of
savies in the Bay
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voked demands for control. { have mentioned in Chapter T (p. 35) an
attempt about 1800 A.D. at controlling felling in the southern part of
Malabar to safeguard the dockyard’s supply. The control was not allow-
ed to last long; but there was another demand in 1822 and with it a
claim that the control was workable as it had succeeded in the limited
area of Travancore. There was nothing botanical in these spasmodic
controls, nor requiring our attention until 1842 when the Government
of the Presidency of Madras ‘to safeguard the future’ permitted the Col-
lector of the District of Malabar, H. V. Conolly, to buy up worked-out
teak forest and to spend money on planting teak in it. Within what was

‘I"nd Mictrict ara the MWilambarr farescte wath canditiang tdeal far tmalese aud
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he is said to have planted over 50,000 seedlings. Conolly has been men-
tioned in Chapter 3 (p. 95) and along with him Lieutenant Michael
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the seedling plants. Michael’s operations were done in the Anaimalai
Hilis and so a little to the south of Conolly’s. Cleghorn, who had eaclier
recommended ﬁrc-protcction, obtained his first knowledge of teak fur-
ther to the north in the Shimoga District. Michael’s protective sweepings
begin the real history of care for the teak tree in peninsular India. The
Swiss horticulturist, Georges Samucl Perrottet, employed in Pondi-
cherry, passing by, was asked what he thought of Michael’s sweepings
and with an illuminating insight suggested the need of directions from
a ‘vegetable physiologist’. Conolly’s wish for a ‘properly qualified con-
servator’ suggests that he too was aware of his and his associates’ in-
adequacy. Michaet gained a commendation from the Company’s Direc-
tors in London for a report made in 1849, and the expression of a hope
that the forests under him would escape ‘the serious injury that other
forests had incurred’. So we sce that the Company was awake : indeed
they had before this appointed Conservators of Forests, Cleghorn and

Gibson, for Madras 2nd Boambav resnectively.,  Annreciating Michael's
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activity they sent him to Moulmein in 1861 to learn the Tenasserim way
of transporting logs, which seems to have been good. The Moulmein
fault was waste in the forests by felling and neglecting to take away.

Cleghorn took the position that the faule in Mysore was letting
forest fires run through the forests; and he had a temporary adminis-
trative success in getting shifting cultivation prohibited; but the Mysore
Government went back. Later he experienced the same vacillation from
the Presidency Government whose land records were 1n a  confusion
which took years to unravel. This briefly was why the Madras Forest
Act came to be the last of its scrics; it came only in 1882,

Passing to Bombay, attention falls on  Alexander Gibson ({1800~
1867). He, like Cleghorn, was an Edinburgh student,~but tock his
qualification in Medicine twenty years earlier. He went to Bombay in
1825, and in the first part of his scrvicc was connccttd With the Com-
pany’s shipping. In 1836 he was employed mrougn the Deccan and
K handesh in vaccinating, and this rural occupation was the introduction
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to charge of the Dapuri Experimental Garden at Poona (1838) in
succession to Lush. Among the many reports that he wrote from Dapuri
was ane on teak (1840). It led, but not immediately, to the post of
Conservator of Forests falling to him (1847). It seems that the practice
of shifting cultivaticn was on the increase; and he had a difhicult posi-
tion to maintain, Presumably he had been collecting and drying plants
from the days when the work of vaccinating came to him (1836). He
seemns to have continued to collect to 1867 when his herbarium, which
contained contributions from Stocks and Dalzell, was given to the Cal-
cutta Garden.

A custom, very extensive on the Malabar side of India, is that
called rad, The rice plot is prepared by lightng fires about its surface,
and the forest in its neighbourhood is raided to add fuel to the fires.
There is no doubt in regard to the benefit of the firing and therefore
resistance was to be expected from interference with the cultivators.
Gibson had to save the teak which they would lop; and to do it agatnst
resistance which came to actual vielence; but in the end he succeeded
in getting the use of teak forbidden and later the use adso of the
branches of Dalbergia latifolia, the BRlack Wood.

Four years before his death Gibson published 4 Descriptive List
of the foreir trees of India, a book which covers rather more than the
title indicates, for it contains a discussion of conservancy i.e., iz touches

on the life of the tree that has been described.

X, TWO TLLUSTRATIONS OF SILVICULTURE A5 APPLIED ECOLOGY

‘The deodar (Cedrus libani var. deodara) is a very valuable timber
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grows with it is the woody cllmber Clematis montana, a lover of the
sun, which when it has the opportunity will gain the sun and rob the
deodar by climbing on it cven to surmounting it, Its seedlings take
advantage of the humidity of the shade marginal to the deodar; the
grown plant gets the sun in its turn as soon as it can. ‘The perennial
stems leaf each year to the detriment of the host and the pretty flowers
follow. Lady Amherst, who has been mentioned as one of the first
botanists of Simla, saw it there and sent it into cultivation in Europe.
An Indian forester knows that by cutting the Clematis down he has
an easy way of giving back the advantages to the deodar. Should he
do so, he is applying an clementary ecological observation to a simple
silvicultural operation.

The second illustration iz taken from the teak tree, Teciona
grandis. ‘The ecologist uproots a seedling and observes the size of its
taproot; he sees it to be large and by the simplest of reasomng deduces
that there is a valuc to the plant in its capacity; and clearly one of
the materials it holds is water to secure growth. Then he sees that
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there is an advantage to the seedling in the cover of the accompanying
vegetation, for it keeps the moisture from evaporation in the direct

c-nn“n‘l'ﬂ*' lI'\'rli- fl*\# omr"lll‘lﬂ- ln QRAaTY fn I'\Fa llf‘!'"li‘ ]11111n-|‘1r anl .r]icnrll'rnn=
ﬂHllJl&uL , b ﬂ'h-"-\.rlllii-& o e L dk T8 J.I.HJ.J.& J’ EALALE L AuTund ¥ LK)}

taged if the associated vegetation takes the light. A silvienltural pro-
blem appears with the question how can the seedling get the best of
its position. The seedling is of rapid growth if favourably placed.
Moreover it is desired to encourage the single stem which under the
best circumstances will result in a straight and well-grown trunk. The
silviculturist has problems of competition to consider and the respon-
sibility on him of a harvest distant may be a hundred years and more,

with moreover reproduction thrown in. Advanced silviculture dis
covers that it can be possible to welcome a little fring if it frees the
teak from competitors. However, this is not the place in which to
show that the advanced silviculturist needs exceedingly high quahﬁca-
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away and Falconer listed competing trees. .
Everything recommendable is then qualified by its expense, The
end is reached in this way not by, but through, Botany.
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Xil. THE INDIAN FOREST SERVICE HAD THREE STAGES

The Indian Forest Service developed from nothing, nat evenly,
but in three stages. The first covered operations directed at safe-
guarding the supplies of the timber of one particular tree, the teak
tree. These operations were extended to other trees, notably trees
useful for fuel, and by provisions for soil-conservancy and water-con-
servancy, for which the wardens, all, even the lowest, required an cle-
mentary knowledge of these trees. The third stage came when the
forests were treated as a whole and there was importance in a know-
ledge of the grasses and herbs of the carpet under the trees, among at
least a leaven of the more responsible.

One may say that the Forest Service lived experimenting not only
with their material but with their personnel, As to personnel it suffer-
ed from the disadvantage that, while able to obtain from Europe
experts trained in the methods of the Forester, they had been trained
in their application to trees that the Forester was not to encounter in
India, These Forestees had tnevitably to learn the Indian trees after
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difficuities. The Forest Officer who proved at the same time a con-
spicuous botanist was manifestly an enthusiast in Botany.

XII. SIR DIETRICH BRANDIS AND THOSE UNDER HIM TN THE FOREST SERVICE
WHO WERE BOTANICALLY-MINDED
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Professor of Philosophy in the German University of Bonn. After a
prolonged education there and elsewhere he became a teacher of Botany
in the University, He married a daughter of the Calcutta scholar and
missionary, John Clark Marshman, whereas another daughter married
the soldier Sir Henry Havelock whose conspicuous service to India is
so well known. Thus Brandis had obtained an indirect connection
with India a little before his name was brought to the Governor-Gene-
ral when the appointment of an officer to save the teak in Burma was
under consideradon, It was natural to think of the possibility of the
right man being found in Germany as the care of the forests in that
country was a matter of some pride to the landowners. In the end
Brandis was appointed to the charge of the Pegu forests, Cleghorn
and Gibson being at the time respectively Conservators of such Madras
and Bombay forests as had not been alienated, All three gained their
position as botanists, the two already in India, also as tried admini-
strators. Brandis had his administrative reputation to gain,

Brandis passed through Caleutza at the end of the year 1855,
secing the Governor-General to whom he outlined his plans and from
whom he got not only approval but the remark that the plans would
prove of great value. Brandis went forward to Rangoon and took
over what had been McClelland’s last charge.

Few records connected with Brandis are so enlightening as his
first report; but I will quote first in Brandis’s own words what he
regarded as his duty : “The object of my being appointed in January
1856 by Lord Dalhousie to the charge of the Pegu forests was purely
practical. My duty in Burtna was to place the management of the teak
forests upon a safc footing so as to ensure the maintenance and
gradual improvement of the valuable growing stock while utilizing
timber not exceeding the amount annually produced in the forests’, It
would have been strange if Brandis had not visited the Botanic Garden
in Calcutta when passing through. That he did, seeing some of the
trecs planted in Kyd's time which were still growing, and making a
personal estimate of the years to maturity on which his average fellings
would have to be calculated.

Brandis sent in his first report as annual from the time of his
arrival, f.¢, January to December. Later the reports were based on the
Government's year that ended with March.

I revert to his first report; in it with a kind of austerity Brandis
keeps the teak tree as his only subject; there is no mention of any
other. The austerity was characteristic; Brandis allowed himself to be
a botanist when Forestry was not in view; when it was, he was wholly
a Forester; and in dealing with his staff he expected the same of them.,
I have referred earlier (p. 152) to his book Indian Trees. It was
written in retirement, when he could allow himself to see plants
botanically. Of course in his first years he was learning what names
belonged to the associates of the teak; but until they came within a
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Forester’s interest they were to him outside the day’s work. He map-
ped the areas whence teak could be drawn at mercantile costs with-
out compromising the future and planned extraction. And the report
was so well received that in the next year the Tenasserim forests were
added to his charge.

In the years from 1856 to 1862, during which Brandis did service
entirely in Burma, he made his reputation, Powerful interests sought
to frustrate him, as he himself records. Those competent to judge
call his appraisal of the position correct and praise him for prevailing,

There was not much ordered knowlﬁdgc of the Burma Hora when
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ting it together. ‘This was Francis Mason (1799-1874). He had resided
at Tavoy for a time and then moved to Moulmein. He was a man
after the mould of Williain uai‘ﬁjf, of great umustr‘}f‘, and he was
intent on  collecting all the knowledge that he could about things
Burmesc. In 1850 he published as a small book the first edition of his
Natural Productions of Burmah, or Notes on the Fauna, Flora and
Minerals of the Burmese Empire, a second edition following in 1860,
Later (1852-1883) came Theobald’s edition, a completely changed book.

Brandis would find Mason’s equating of Burmese and botanical
plant names useful. Kurz joined in that work, but not until 1866 when
he tried to extract plant names from Burmese convicts in the Andaman
Islands. Kurz renewed his efforts when shorily he began to travel in
Burma.

Cleghorn and Alexander Gibson alike published on Forestry in
1861; then Gibson retired. Meanwhile the Government began to con-
sider the possibility of a Forest Service for the whole of India. Twa
circumstances hindered them; one was imability to get at Cleghorn
because he was on leave and the other the anticipation that they would
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When Cleghorn returned to India in November 1861, he was not
allowed to go back to the Madras Presidency, but was sent te the
Punjab to study the timber and wood-fuel supplies. By then trains
were being hauled in the Punjab plains by engines aising wood for
fuel and this in a part of India where fuel counted for much. Fuel
was also in short supply clsewhere, even in the very south where fuel
was wanted for smelting. It is easy to understand why the north-west
of India was marked out for fuel study. Moreover there were wise
men in Simla with a demonstration at their doors of waste of hill land
by the washing away of soil bared of forest in the raising of potato
crops (p. 150).

In 1862 Brandls, now back from his leave, was called 1o Simla
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ossible service. Their joint report was in print in January, 1964, The
Gov:rnmcnt retained the contact between Brandis and Cleghorn mak-
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ing them jomtly Inspectors-General. Meanwhile a litle engaging of
staff had been done; but the number required was so enormous that
great COilfdage was uu:dull o £3C6 ii 1NCTE WEIe iu Iudu Ld]__)dL‘-‘l.E
men who fancied life ar a distance from the cities; men for instance
like General Michael who became a great game-hunter. A few of
such men came forward; but made barely a handful. There were no
means of learning Forestry in Britain such as might serve in supple-

menting the influx : but there were Forestry Schools in continental

Europe; and they were drawn on. The French had a most cificient
school at Nancy where young men learned how to take cate of grow-
ing oaks, pincs, and other trees of their countrysides and look after the
water supplies. German landowners had combined to create instity-
tions in which their young men quahﬁed for managing the production
of timber. By agreement provision for training at the French school
at Nancy was arranged, Brandis in 1866 asked that be might be allow-
cd 10 recruit two trained men from Gcrmany and pt:rs,t}nallj,r selccted

India in 186? and becamf: an adwser at the Indm Office on the *;elcc—
tion of entrants whether students from Nancy or with other qualifica-
tions. Ribbentrop tells us in his Forestry in India (p. 227) that
between 1871 and 1880, 7e. within the period with which we are con-
<cerned, 95 men were accepted who had received teaching at Nancy,
They had had the opportunity of learning Botany, up to what was
considered qualifying and of course illustrated by trees of a temperate
climate, very generally artificilly consociated, The Nancy students

were by no means exclusive; but just some ammong many.

Brandis on Clegharn’s retirement became the sole Inspector-Gene-
ral with a great deal of legislation to help forward. He may be said
to have inherited the services of two botanists, N. A. Dalzell and R. H.
Beddome, the first in Bombay and the second in Madras. There was
at the time in the Punjab Medical Service John Lindsay Stewart (1832-
1873) who rcached India in 1856 from Edinburgh and was so botani-
cally-minded that he set to work at once accumulating notes with the
intention of writing a Flora. He continued to do so for the rest
of his life and he could say in 1873 that he had tramped over all the
districts of the Punjab. Brandis secured him as Conservator of Forests,
Punjab, in 1864, and later we find the two touring together. Brandis
secured Gustav Mann in the next year in quite a different way.

Gustav Mann (1838-1916) was born in Germany and trained in
horticulture, proceeding to Kew in 1859 for further experience. When
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in the place of Willtam Balfour Baikie who had died; and he accepted
. Aftcr returning from the Guinea Coast he was of’fercd service in
India and sent to Assam and Sikkim (1863--1881). The India-rubber
plantation at Charduar on the Brahmaputra was of his establishing,

I call these four men~Dalzell, Beddome, Stewart, and Mann—
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Brandis’s botanical scouts. That was exactly their place; behind themr
as Brandis’s front line were other men, engaged in India or brought
out from Britain.
a

India Company brought out ‘surgeons’ and picked them over when
they happened to need a botanist. After the four scouts, recruiting of
botanists into the Forest Service was not unlike the East India Com-
pany’s way; they imported botanists as it were by accident. Thaose
among the Foresters sufficiently botanically-minded showed their flair
after reaching India; they had perhaps some knowledge of the names
and ways of European trees; setting foor in India they were learners
still, the trees different, the conditions different, and of a certainty pre-
senting difficulties, With those entrants whe did not tura to Indiarne
Botany we are not concerned; but among the few who did we find
some in the front line. It is convenient to narne them at onee and give the
dates of their arrival in India : Schlich and Ribbentrop had, as said,
been recruited in 1866; William Rogers Fisher, 1866; George King
1869, serving only to 1871; James Sykes Gamble 1871; Alexander Tal-
bot, 1875; James William Oliver, 1874; John Nisbet, 1875; John Henry
Lace, 1881, and George Michael Ryan, 1883, but of the Bombay Presi-
dency Service,

Brandis had been himself in 1856 in the same position as the new-
comers inte the service from 1866 forward, namely in need to learn
his material, bur fortanate in the instructions centred on the teak tree.
Transfer to Simla brought the need of learning the ways of a very
unlike lot of trees. Certain it is that he looked with great hope on the
assistance of Stewart. After appointments as Conservator, Stewart had
leave and took his collections to Kew for authortative naming; then
he returned for further work, Brandis expecting a Flora from him,
but Stewart died (1873) with it unwritten, whereon Brandis, being on
leave, hastened to Kew and, getting Stewart's memoranda, within a
rather astonishingly shors time wrote his own version of the Florg,
namely the story of the woody plants. By Brandis’s energy the volume
was out of the press in 1874, under the title: Stewart & Brandis, Forest
Flora of North-West and Central India; and Brandis added to it a
volume of plates by the botanical artist, John Nugent Firch. Tt is a pity
that he devised the name ‘Forest Flora’ for botanists had long accepted
the word ‘Flora’ as something of geographic import and here was a
new and undefined class of g'i.huﬁ-[ﬁ(‘ﬂk. Pﬁrhdps oric should say it is
a pity that the Forest Service in India adopted the term, for successive
compilers were never sure what to omit,

One reason why Brandis was so prompt with his book was that by
omittine all the herhacemie familiee he  avoided thar which wonld
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have delayed him, namely in general the Gamopetalae and Monocoty-
tedons, which Hooker had not yet reached in his. Flore of British
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India. He owed extensively to Hooker for that which Hooker had
already done.

The make-up of the baok indicates how much more Brandis was
casting a linc for a Forester than for a Botanist. It is difbcult to see
how it could have been otherwise, as Brandis was working against time,

Just before Brandis went on the leave in which he took Stewart’s
place, he had seen through a major event in the history of his Service;
it was the setting up of the Forest Survey Office at Dehra Dun. ! call
it ‘major’ chicfly because it clinched the connection between the Ser-
vice and Dehra Dun, The great surveyor, George Everest, had made
the conpection between surveying and Dehra Dun,

I have called Stewart one of Brandis’s scouts. Brandis by taking
up the writing of the Forest Flora put himself into that exploratory
position. It is time to turn to what I have called his front line, I
would remark in doing so, that the front line had more need of eco-
logy than the scouts; and of course there could be no preparatory teach-
ing of it in the undeveloped state of that branch of Botany.

Brandis was in the Indian service for 27 years, Schlich and Rib-
bentrop were under him for 17 years, Gamble 14, Talbot 12, Oliver 9,
Nisbet 8, and Lace only 2,

Schlich by his close association with Brandis influenced the service
more than any other after Brandis. He proved the apostle of forest
¢ducation, It has been suggested that Brandis contemplated a teach-
ing staff; but whatever he thought was not presented to Government
s0 as to quicken matters; action there was but it is Schlich’s name
that is particularly connected with the course forest education took.

Wilhelm Schlich (1840-1925), his school years over, entered the
University of Giessen; he associated with his studies the Forestry train-
ing available in Germany; and had completed that when Brandis,
secking for two trained men whom he was authorized to engage,
found him and persuaded him to adopt India for his profession. His
University in 1867 awarded to him a doctor’s degree, After arriving
m India he bad service successively in Pegu, Arakan, Sind, and Bengal;
and the service in Bengal extended over the years 1872 to 1881. His
task in Arakan was a rather special one, it was to extend a measure of
control over the extraction of the timber of Xyliz dolabriformis, the
pvinkadu of the Burmese, which had come into demand for railway
sleepers.  The Repor: on  the Pyinkadoh Forests of Arakan
published after he had been in India for 4 vears holds the
names, both botanical and Burmese, of many associated trees and thus
is definitely, as could be expected, a study of the forest and in making
it Kurz seems to have joined. After this Schlich was transferred to
parts of India where Burmese names were not the help that they had
been where his native staff was Burmese; and it must have been brought
home to him then that Forest Rangers needed a common nomencla-
12~ 1B, 8. I. Cal,{64
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ture; and he would recognize that the only naming that could possibly
ctiffice ic that of Botanv,
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For seeing what could be done in this direction at small cost
Brandis had the experiment tried of sending Forest Rangers in train-
ing to the engincering schools where they were to get appropriate
teaching. The apprentices, their year’s course done, returned to
forest work undcr the Conservators and those of Bengal came from
Rootkee to serve under Schiich who had become Conservator. Schlich
anﬂrﬂ‘rI in 1873 that thev returned, may hf‘ with a pood deai of use-
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ful engincering knowledge but with  little or nothmg gained
forestry. However, only in 1878 did the logical action follow; it was
agreed then to set up a school, and Dehra Dun was chosen for the
situation. The teaching commenced in 1881, in which year Schlich
succeeded Brandis as Inspector-General, and that being so, we may
ascribe the carly guiding of the scho chlic

the lower classés was in the vernacular and so the School could not
serve the south of the Peninsula nor Burma. Schools in these parts
came later and did not function within the period under ous considera-

1885, left India to found and organize forest education in Britain at
Cooper’s Hill and to guide its subsequent removal to Oxford (1905).
From Ozxford Schlich, though he wrote nothing purely botanical, wrote
much of value 12 applied botany and encouraged others most exten-
sively to do the same. Gamble, as a very junior member of the service,
came under Schlich in 1872 and owed to Schlich’s broad-minded out-
look the facilities he had for doing excellent botanical werk during
his years in northern Bengal.

Schlich just before he left India had done another thing for the
I ¢hra Dun organization—onc of importance as great as the original
fuunding ; he had assigned the preparation of working plans to Dehra
Dun and that assured a double porton of the botanical ability of the
‘ervice being concentrated there,

In 1869, ie, three vears after Schlich joined the Service, William
Rogers , Fisher (1846-1910) was recruited. He was an Australian by
hirth; then took a degree in Cambridge and a training in Forestry at

Yancy where his course was interrupted by the Franco-Prussian War.
Juring his years in India he took to translating works on Forestry and
that led to a transfer to a teaching post at Cooper’s Hill and later to
the Professorship of Forestry at Osford in succession to Sir William
Schlich. In this way his mark on Indian Forestry fell only indirectly.
Gamble's was very different.

James Sykes Gamble (1846-1925) had taken mathematical honours
at Oxford, before deciding on Forestry as his life-work and so pro-
ceeded late to the Ecole Nationale des Eaux et des Forests at Nancy
in France. Then his course was interrupted by the Franco-German
War, but escaping to Britain he went under the tuition of Cleghorn
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in Edinburgh for a while, until he could return to Nancy to finish
his course. He reached India in 1871. During service in northern
Bengal (1872 forward) he compiled 4 List of the Trees and Shrubs
Found in the Darjecling Districy (1878, revised 1896). He followed
this up by a paper, the like of which no cne in India had thought of :
it was an account of the distribution of species of trees on the Dasjeel-
ing hills—a most interesting ecological study., Gamble was now a
marked man, and was appointed Personal Assistant to the Inspector-
General (1877-1879). During these years he prepared the first edition
of his Manunal of Indian Timbers. A second edition came out in 1902
and had been entirely rewritten. After 1879 he was Conservator of
Forests, Bengal, then later of Madras, then of Uttar Pradesh, with the
Directorship of rhe Imperial Forest College as part of his duties, We
may call him an administrator sent to large charges to bring them to
pattern.  When retirement set him freec he gave himself over to taxo-
nomic research aiding Sir George King by taking over the unfinished
Materials for @ Flora of the Malay Peninsula; and he commenced a
Flora of Madras. Ten years passed from the arrival of Gamble to the

arrival of J. H. Lace.

John Henry Lace (1857-1912) reached India in 188l. For him
there were two charges in succession of north-western areas, the first
the forests of the State of Chamba which had been pur under the direc-
tion of the Forest Service by the ruler of the State, the second the
forests of the Quetta uplands in Baluchistan. Of each he compiled
lifts of the flora. In 1900 he was appointed Assistant Inspector-General
of Forests and collected then about Simla. After this administrative
exigencies sent him to Bengal (1901) and after that to Burma (1904)
and kept him there until retirement in 1913. Lace throughout his time
was a diligent and critical collector, a ploneer both as to the Horas of
Chamba and Baluchistan; and he would have issued a Florg of Maymyo
in the Shan Hills had he lived a little longer. Generous with his
material ke supplied much to Kew, Calcutta, Dehra Dun, and what
he had at the time of his death was given to the Botanic Garden,
Edinburgh. '

William Alexander Talbot (1847-1917) went to India in 1875 and
spent his whole time in the Bombay Presidency. He compiled A Syste-
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Presidency (1894}, and followed it by a Forest Flora of the Bombay
Presidency and Sind (in two richly illustrated volumes, 1909 and 1911},
The reader will note that he, Gamble, and Lace were all students
from Nancy. In the years when Brandis was a teacher of Botany at
Bonn he would instruct taxonomically by a German system; wisely, he
conformed to the taxonomic usages of Britain so as not to disturb the
knowledge which candidates for enrolment brought te their work; and
when these men came te know enough of their forests to list the spe-

cies, they inevitably arranged them by Hooker's Flora. Brandis did
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his best to build on the work that the taxonomic botanists were doi
and to the furtherance of this came the accident—accident it was as
far as he was concerned—of Hooker's sequence leaving the herbaceous
Monacotyledons to the last, By the date of Brandis’s retirement
Hooker had published on the majority of the families that are woody.

I would have the reader note that the botany of those who came

to their service under Brandis was taxonomic. This was natural, The
Farecr QFrva had not reached an Pr'rﬂnmr‘ﬂ'i ]Pvf-] Slﬂl"- rjllrjl not hf-i:nre
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1880, so that Professor Troup needs to point out that of instructions
for forest treatment none before that date were deserving of the name
of Working Plans,

In 1881 when the function of preparing these was assigned to the
College at Dehra Dun the first period of the Forest Service was over.

Brandis as soon as he had secen through the press his Fores?
Flora left taxonomy alone for a time and become again the forester ;
and though he published during his years up to retirement a variety
of papers they were strictly practical. Collections of dried plants such
as came to him, he passed over to taxonomists. A Conservator of the
very early years, Richard Haratio Ely Thompson, had the forests of
Oudh which were under him, collected over : he sent the collection to
Brandis (1870) and Brandis sent it, as received, to Kew. The collec-
tions of a Moravian missionary secking to get determination for
use in a Tibetan dictionary were treated in the same way. About the
same time a collection went to Berlin from another missionary named
Herzog,

To make it easy to get the carly Forest Service into perspective [
propose to list the dates in series :

1855 : Lord Dalhousie, the Governor-General lays down a policy
for safe-gnarding the supplies of Burmese Teak, and Dr. Dietrich

Brandis, a teacher at the University of Bonn, is engaged and appointed
Conservator nF ThF me‘l Fﬁrr-crq large nart nF wl—nrh had hggn }mfnnn-

Conservator forests, a large part rich had ravin
some protection under Burmese rule. ©

1856 : Brandis takes over, and in 1857, the forests further south
are added to his charge.

1862: H. F. C. Cleghorn having experience as Conservator of
Forests Madras, is brought to the Pun]ab to widen his f:xpcncncc and

n ith tim that th y advise on
a Forest Service for the whole of Tadia where a ‘;carmty of woods other
than teak was also causing concern,

1864 : The joint report printed.

i865 : The first Indian Forest Act passed.

1866 : Recruitment of staff in progress. The first recruits from
Nancy and two trained in German methods arrived ; local engagement
on gencral ability,

1867 : Cleghorn retired. Brandis left the sole adviser.
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1872 : Surveying of the forests in charge of a special branek pre-
vided with offices ar Pehra Dun where the Headquarters of the Grear
Trigonometrical Survey had long been.

1872 : Plans for the teaching of Forest Rangers. Brandis realized
that tuition would be needed ; he experimented by sending Rangers in
training to the Engineering schools for a vear.

1873 : Schlich, if not also others, condemned the result and ad-
vocated teaching within the Service.

1874 : Brandis devised the Forest Flora which shows a kind of
tuition he thought needed by the executive staff.

1877 : ]. 5. Gamble 1nitiated the working lists by an enumeration
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1878 : Effr:ct given to the recommendation that there should be
teaching for locally recruited staff, by planning a School at Dehra Dun,

1881 : Teaching begins in the School; J. F. Duthie called in to
help.

1881 : Schlich succeeded Brandis as Inspector-General.

1881 : The first edition of Gamble's Manual of Indian Timbers,

1882 : The Madras Forest Act, completing the series. Schlich
assigned the work of preparing working plans to Dehra Dun,

1885 : Schlich left India to organize the teaching of Forestry in
Britain, B. Ribbentrop succeeding him as Inspector-General.

Dechra Dun was pre-eminently suitable for the central place, for
there was place available through which Duthie, called in to help,
would lead students in parties among the trees teaching them to know
their botanical names. In time the College became self-contained,

Stewart had already written on the flora of the Siwalik Fhils, The
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Upendranath Kanji Lal. It was nor altogether without irregularities
that the Forest Service spread ; Kerala for a time remained ocutside the
area of the Imperial Forest Scrvice. During these years Licutenant-
Colone} Alfred Augustus Davidson collected in the State and gave his
collections to Kew in 1883, When Kerala obtained a Forest Officer, he
was T homas Fulton Bourdillon who had been coffee planting. Ceylon in
like manner provided itself with a Forest Officer, who had formerly
planted coffee. This was Frederick Lewis (1857-1930). After a service
of 15 vyears he was transferred to Land-settlement. He was connected
with the introduction of Para rubber, planting out the first for the
Government,

XIl. THE THIRD CALCUTTA GARDEN : THE GARDEN OF SIR GEORGE KING AND
SIR DAVID PRAIN

Sir George King (1840-1909) lost his parents at a very early age
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love of Nature led him to demdc to enter the_Mcdlcal profession, which
then was the only avenue holding promise to a Naturalist. He wished
also for travel and that particularly in the East, He qualified in Medi-
cine in the University of Aberdeen (1865}, The avenue to employ-
ment in {ndia had beer closed in 1860; therc was no recruitment of
surgeons; but to his delight it was reopened just in time for him, and
to Bengal he went. He was stationed in Calcutta, but illness supervened;
on that account in the hope that a drier climate might cure it, he was
sent to the Upper Gangetic plains and had service successively at Agra,
Mathura, Goona, Deola, Mount Abu, and Jodhpur. Such leisure as
he had in thesc places was employed in collecting data on famine
foods. Then came a short spell as acting Superintendent of the Garden
at Saharanpur (1868), followed by a spell (1869-1870) at Dehra Dun
as an Assistant Forest Conservator, during which he was cailed on to
put an end to a deep netwark of extensive frauds and did so with con-
spicuous effect, which led to the offer of permanent employment in the
Forest Service; but the Secretary of State for India had to find a suc-
cessor for Thomas Anderson who had been invalided, and he appoint-
ed King to the post in the Calcutta Garden. Thus he returned te Cal-
cutta, not now a surgeon in its hospitals, but with the triple duties of
(1) Superintendent of the Garden, (1) Professor of Botany in the
Medical College, and (ill) the responsibility for the Cinchona experi-
ment inn the Darjeeling Himalaya. Something, [ do not know what,
thought it may have been the change from rule by the Company to
rule by the Crown, caused him to hope that there would be made an
Imperial Botanic Service, and he was disappotnted; but his friends and
counsellors pointed out that the Bengal Government had a deeper
pocket than the Government of India and an intenser urge to restore
the Garden. King settled to his arduous responsibilities and, with the
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the various presidential and lesser Governments be united into a loose
federation with the advantage of 2 common journal for publication.
The command of the journal would be in itself the promoting of re-
search on connected lines. King from this became charged with direct
access to the Government of India as Director of the Botagical Survey
with the Records of the Botanical Survey of India as its Journal
(1891). (see pl. IV).

King’s awareness that India provided for no survey of the lowest
plants, caused him to ask for the addition of a Cryptogamic Botanist
to his staff; but he met with a refusal.

By agreement a regional interest was recommended to the differ
rent centres of botanical work by which Calcutta had priority in the
Eastern Himalaya, Bengal, Assam, Burma, and eastward in general.

When King was appointed Superintendent, Kurz and john Scott
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plants, The zoologist, Dr. John Scully, stationed in Kathmandu sent
dried Nepalese plants, in part collected by Mrs. Scott, wife of one of
the Residency staff. ‘The reader sees here a weakening of the botanical
momentum of the Garden; the Superintendent tied by his duties to
his desk; contact with living vegetation left to others. Prain so long
as he was Curator of the Herbarium was able to travel. His longest
travel was by the Government’s Survey ship to the Andaman Islands
and the quiescent volcana, Barren Isfand. He travelled next through
upper India in connection with field weeds, seeking with Lieutenant-
Coloncl D. D. Cunningham an alternating host for rust of wheat,
Another collecting trip was a brief one to Khambajong in Tibet where
the Mission of 1903 was halted. Other journeys in India there were
but they were not collecting trips.

A visit to the Laccadive Islands had been intended for 1897, but
could not be arranged ; and collecting from the ‘Tnvestigator’ which
went thither for coastal survey, was done instead by Colonel William
Alcock, the Surgcon-Naturalist and by the ship’s apothecary, John
Fleming.

When in 1897 Prain stepped from the post of Curator of the

, -
tor was given to Surgeon-Captain Andres Thomas Gage and he like
those before him travelled collecting until the larger responsibilities
fell on him., He collected along the southern margin of the Lusha
Hills in 1899 and later he collected through the Burmese District of
Minbu from ecast to west, There had been also a short trip in the hills
of Ganjam. The reader will note the considerable but not absolute
measure in which eyes were directed east in Calcutta agreeable to the
understanding that Calcutta’s interests were on that side. King’s paid
collectors were  employed almost  entirely to the east of the Bay of
Bengal.

Under King the Hebarium grew greatly and a new fire-proof
building was provided for it. The precaution was underitned as wise
when later Gamble’s small collection of the Forest Service at Darjeel-
ing and the whole herbarium ar Poona were destroyed by fire.

King had had the idea that centres of Forest work would be more

cfhcient if the officers had a small collection for reference and was pre-
pared to make up sets ; but seems to have been discouraged by Bran-
dis who saw in them an invitation to scatter energy away from the
few economic trees of the very young service,

One of King's constant thoughts was how to forward Hooker’s
progress with the Flora of British India. It was done not only by the
flow of herbarivm material, but by the preference he gave to wark on
families of complexity, The Government of Bengal sanctioned the
publication of King’s illustrated taxonomic monographs as the sump-
tuous Annals of the Royal Botanic Garden, Calcutta, as fulfilling this
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Malayan plants.
King's solicitude extended to the use that he made of funds thas

he had for sending out collectors. They were sent castward under the
agreement that Calcutta’s special interests were towards the east. By
their work, the Shan Hills were explored and also the Ruby Mine
District of Burma and some mountainous parts of Assam which were
penetrable to these men, Under King and after King these served—
Abdul Hug, Abdul Khalil, Badam Khan, and Shatk Mogim. The
fast named went with Pottinger in 1896 into the wild country north
of Myitkyina.

Immediately east of Sikkim is the Chumbi Valley, politically
Tibetan, but a valley of wild roses, smiling and in features mid-Hima-

layan. Into this valley an expedition went in 1888 and serving on if
was Surgeon-Captain Henry Alfred Cummins of the Royal Army
Medical Corps, and finally Professor of Botany at Cork, an enthusiast
who collected wherever he went, as well as in the Chumbi Valley,
Another who collected in the valley ar this same time was E, H. Walsh,
the political officer. Some vears later 2 member of the Chinese Cus.
toms Service, H, E. Hobson, was stationed at Yatung within the valley
and made collections too which were given to Kew. Later, but after
1900 an engineer making a road, Searight, added his quota. The con-
sequence is that an interesting list of the plants is possible.

Contemporancously, collecting was done on the northern frontier
of Sikkim; it was commenced by Sir Francis Younghusband when he
arrived at the fronder on a mission to Tibet. Sir David Prain was en-
abled to make ashort visit to the same centre and collect. The collect-
ing was then taken by the surgeon, Walton, who continued it all the
way to Lhasa. Another surgeon also collected; this was Lieut.-Col.
Lawrence Austine Waddell, Prain had intended to study these col
lections but pressue of work prevented him.

King’s handling of the reconstruction of the Garden was masterly.
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in two forms, saline tidal ar the first flooding, saturation of the soil at
the second, King saw that the hAlling of hollows behind the banks
was the remedy needed. He took the mreasurc of the carth required
to il these hollows completely ; he calculated the increase of area of
the tanks in the Garden that would be necessary to supply it. He
plotted its dispersal in a way that would enable visits to be made in
favourable positions ; he calculated the cost of the lahour that would
be adequate; he proposed the spreading of the work over a series of
years—nine was agreed on—-and in nine it was done. The tanks
making oneninth of the whole surface, were connected by under-
ground pipes and provision made for pumping water into or out of
the system. It is probable that no other superintendent in the succes-
sion had such clear artistic appreciation as King; at any rate they had
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not shown it. Roxburgh may have been a vietim of circumstances ;
he had.te build slowly and thercfore patchily, Wallich seems to have
been unappreciative. Griffith was an iconoclast and the remark that
Falconer had to clase little winding paths shows McClelland o have
lacked taste. Falconer apparently did not have time for planning ;
Thomson probably lacked the energy and Anderson the opportunity,
King's designing was bold and his business-like way, along with that,
got hin: such grear credit thar he was asked to plan the new Zoological
Garden and the gardens of official residences in Calcutta and in Darjee-
ling. Trust in King brought him sanction for large improvements in
the Garden, new larace plant-houses, propagating pits and their ad-
juncts, new quarters for staff and, most important of all, the fire-proof
building for the Herbarium,

In 1870 a resident in Datjeeling, William Lloyd, generously gave
land for a garden in the station; and this land became an annexe to
the Calcutta Botanic Garden, serving it as the Mussoorie Garden served
Saharanpur, for experiments with plants impatient of the climate of
the plains. If when King was appointed Superintendent, the state of
the Garden was depressing, the state of the Cinchona experiment
almost one of despair. The East India Company had found the esta-
blishment of tea expensive, but it had beer worth while, as the preli-
minary expenditure could be called buying knowledge ; likewise a
large preliminary expenditure was incurred over Cinchona which was
justified, but after thar the two enterprises were not paralle] because a
new item had been brought into the estimates for Cinchona, the need
of splitting profit between a natural gain and a philanthropic attack
on malaria. They were optimists who, envisaging that the claim for
the latter could be satisfied, asked of King the apparently unattainable,
However, King's horticulturists were succeeding in the part that was
theirs.

King in 1884 had cause to visit the Netherlands on a quest not con-
nected with Cinchona ; but when there an accident brought to him
a litde light on the manufacture of quinine which he passed to the
chemist, C. D. Wood, who after his work on Cinchona at Mungpu
(p. 137 above) was now in Loandon. Wood of his own free will re-
sumed chernical investigations and produced a laboratory process, which
King took to Gammie and Gammie converted into a manufactuning
process. There was now the possibility that if the medical faculty
would accept the total alkaloids of Cinchona swecirnbra for use in
India, a cheap malaria remedy could be made available, King put that
to the faculty and on the observations of a number of physicians in
India it was accepted. King's factory at Mungpu made the febrifuge ;
the prisons made it up in doses; the post-offices throughout India sold
it and the middle man who had tried to intervene was kept outside a
country-wide undertaking,

Truly King deserved well of the country of his service.
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Prain, working under King from 188? to 1897, was as King in
all the Garden’s undertakings, save that a slight preference for econo-
mic botany hegan to show itself in his publications, a preference that
was to develop, It fell to Prain to prepare plans against contingencies
ahead. King's plans were largely scenic. Prain prepared for gradually
sorting the trces on a  geographic base; for instance, trees A and B,
both natives of Australia, whicl: had now by chance come to be dis-
played at opposite ends of the Garden by Prain were destined to come
together, when one or the other should need to be replaced.
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Khambajong in Tibet in 1903, was as King had been a prisoner of
administrative work,

When Gage was brought on to the Botanic Garden’s staff, on the
retirement of King and the promotion of Prain, he was able wo travel
and went (1) zzg Chittagong to the Southern Lushai Hills, (i) to

Ganjam in Madras in the company of C. E. C. Fischer, and (i) acvoss
the Burmese district of Minbu with L. A. Aubert. When he succeeded
Prain as Superintendent, like Prain he was chained to his administra-
tion. But late in his service he had cause to botanize in the field seek-
ing land in the Himalaya and Tenasserim for Cinchona cultivation. .

Facts show how deeply the Cinchona experiment acted on the
Calcuwtta Garden. Teak and Tea had broken into the Superinten-
dent’s routine at different periods and for short times ; but Cinchona
entered into the routine and there was no travel for the sake of col-
iﬁcbi‘lg for the oﬁpﬁrintl‘:nucm. as for the Curator. The ‘fﬁlﬁﬁt&ty col-
lector, the botanist whose pleasure it was to collect lost none of his
importance, now Prain realized that and tried ro work up the Botanic
Survey,




CHAPTER VI

THE PUBLICATION OF HCOKER'S FLORA OF BRITISH
INDIA AND WHAT ITS PUBLICATION RELEASED

= e i e o L 2 I A T
P PUBLLICATION OF HUUMKb NPT 0f RFIFEANE LRI KELEASEY

FLORAS OQF DIVISIONAL OF SUB-AREAS

Sir Joseph Hooker described his Flora of British India as ‘an
attempr to sweep together and systematise a century of hitherto undi-
gested  materials scattered through a library of bot;tmcal books and
monographs, in vast public and private herbaria and a “pioneer work”.
It was a large undersaking; its seven volumes together weigh so much
that a botanist cannot conveniently take them into the field; the work
is for the study. In a wvaledictory preface to the last volume he ex-

That it did. By the time that others were in a position to guess the
date of its conclusion some of them were engaged on writing their
own local Flora. So much the better. Hooker himself sct the example
by taking up at once the completion of Trimen's Handbook to the
Flora of Ceylon; and he had vol. 4 out in 1898 and vol. 5 in 1900
Bue the reader is entitled to comment—35 is not a great reduction
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on 7. The next author w1 tune was Theodore Cooke with the first
part of his Flora of the Bombay Presidency who reduced the number
of volumes to 2, albcit bulky. Theodore Cooke (1836-1910) had gone
to India in 1860 to build railways; Botany became a hobby, ability
brought him to the position of Principal of the Poona Civil Engineer-
ing College and it was from it that ke organized both teaching and
a field study of Botany, When the Forest Service wanted to start
training Forest Rangers (see chapter V, section XI) he came forward
with proposals to have Botany taught at Poona. The proposal was not
accepted. But when King advised the formation of the Botanical
Sarvey {(sec chapter V, section XIII) Cooke erganized (1891) a Bombay
section complete with a Presidency Director and collectors and within
the College buildings a herbariom which femained under his direc-
fion | he retired (1893)

IS ] !—:
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From 1866 George Marshall Woodrow (1846-1911) had been-in
charge of the Ganeshkhind Experimental Garden~~in 1872 his charge
was extended over all the offictal gardens in Poona; in 1879 he became
lecturer in the College; and in 1893, when Cooke retired, the director-
ship of the local Botanical Survey passed to him. He held it untl
1899, when his retirement came and it was passed to George Gamimnie,
'The Survey originated a method of collecting by caravan. This team
was well calculated to advance available knowledge of the Bombay
flora, Cooke determined to write a2 Flora for which purpose he moved
to Kew on retirement. He had divided a persanal herbarium into two
parts, one to retain, the other for the Herbarium in the College. Cooke
contrived to get a volume of his Flora completed by 1901, Later, when
an unfortunate fire destroyed the Herbarium, that he had so enrniched,
he gave in replacement the half that he had kept. He continued his
work, completing it by a second volume (1908).

It will conduce to clarity if I assemble the dates here ;: Ceylon,
recognizing that the first essential rested in a Flora, began the pre-
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of Director of the Peradentya Garden (1879) ; Bengal held itself ready
at the publication of Hooker’s Flora of Brizish India {1897) and was
prampt (1903 with one; Upper India held itself entitled to begin one
(1903) ; Bombay and Madras were left behind ; Bombay toock the help
that Kew was able to offer and Cooke did his work there; the means
of Bombay had not been developed adequately. Later Madras needed
similar help. As the Government of India had turned a nearly deaf ear

to King's suggestions for linking the botanical work of the different

-

parts of India together, the efforts were independent, save that the
Saharanpur and Calcutta gardens kepe in rather close touch.

When Cooke commenced making his collections he was so domi-
ciled as to be able to explore rather more freely that part of the Pre-
sidency where Bombay Cry and Poona are than the southern parts
of the Presidency; these were then getting the attention of Alexander
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Talbot and A. P. Young. The considerable collections of the latter
were sent to the British Museum (Natural History) in 1884.

The next flora to reach printing was Kanji Lal’s Forest Flora of
the School Circle, 7.2, of Dehra Dun, It was out as a whele in 1901,
the year of Cooke's first volumc and much before Cooke’s second. It
was followed in the next year uy two other FILGTE:S, Sir David Prain's
Bengal Plants and Sir Henry Collet’s Flora Simlensis; and these were
followed one year later by the first part of Duthic’s Flora of the Upper
Gangetic Plain and the Adjacent Siwalik and Sab-Himalayan Tracts.
With this sequence of dates before him reader sces how real was the
release.

Beyond all doubt, each of the five authors felt the need of keep-

'I‘I"Il']‘ ﬂnwn 'I'hl“ gize nf h'l‘i Vﬂh'lmf‘ ar Vﬂil'l'lmFQ' h'l'll' ThPU '['E‘ﬂl"h"l!" 1I"I VF"I"T."

different ways. Prain took the most orIgmal line, Wntmg actually
for the students that he taught in the Medical College and well aware
that the common garden plants of Bengal were on the whole better
known to them than the country’s wild plants, he inserted these,
getting room to do so by excluding descriptions in favour of keys.
Brandis, who had rctired to his native town in Germany at some date
in the early nineties, returned to taxonomic work ; and, restricting
himself as he had done before to wooclY p]ants, started to writc his
Indian Trees, In 1899 he moved to Kew that the work might
be checked there. The book has great value, but is of course not a
geographic section cut out of the Flora of British India. It was not
published until 1906. Another forest Flora which must have been
well in preparation before 1900, but not published until 1909 (with a

second volume in 1911) was Talbot’s Forest Flora of the Bombay Pre-

sidency and Stnd.

Dathie’s Flora 18 deserving of great ?rg_igg, but

L9 ¥ ¥ L Rafedios Vasap, Sl

Yy that he himself did not complete it.

Prain, while engaged on writing his Bengal Plants prepared a
working list for the use of the dweller in Calcutta— a list of the plants
of the three districts that surround the city—Howrah, Hughli, and
the Twentyfour Parganas. It was printed in the third volume of the

to the date of the Flora of British India the more faithfully do they
follow its taxonomy, Does my reader at times give thought to the
‘species’ as a conception that has grown up very much wichout chal-
lenge but with universal consent ? That consent is basic in the bio-
logical sciences, and the species concept is unavoidable, But the in-
dividual taxonomist, except, it seems,.a Russian school, forms his own
concept of the range of variation which he should allow. That being
s0, it was vastly to the advantage of India that one man, namely Sir
oeph Hooker, should be allowed to impress his estimate of specific
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"To a small extent Dalgado’s Flora of Goa escapes Hooker’s influ-
ence in thar Celasio Dalgado, the author, though a correspondent, was
not more closely associated with Kew. He had been born in Goa, had
qualified in Medicine, and became the Civil Surgeon of the little State
of Sawantwadi. Goa and Sawantwadi are outside the area of Malabar
whence Rheede drew his information; but it was the Horzus Mala-
baricus that drew Dalgado to his study of the simples. The Florg
was published in 1898 ; and later its author lived in Lisbon,

While Prain was at work on his Flora, the surgeon John Justus
Wood of the Madras Medical Service retiring, moved to Chota Nagpur
and collected compiling a list of the Planzs of Chutia Nagpur publish-
ed in the Records of the Botanical Survey in 1902, and -two missiona-
ties Father Cardon and the Rev. Campbell of Pokhuria collected.
Further the Hieronymite missionary, Father Rastier, collected at
Bertiah in the unworked districe of Champaran,

The following information may be inserted here., A list of Simla
plants was printed privately by Mr. H. B. Smith and Lady E. Smith;
and some years after 1900 Miss Emiliz Frances Noel published an
enumeration of plants that she had found in various parts of Xashmir.

Right in the extreme south of India Emile Deschamps and Francis
Wilms collected. The first mostiy in the French Settdements of either
coast and in Ceylon; the second in Kerala, Wilms's specimens were
given to Kew.

II. COOPER'S HILL AND A MORE FAVOURAELE OUTLOOK IN INDIA TOWARDS

T AT S RTEF
DWULAINE

Towards the end of section X1 of chapter V the reader was made
aware how it came abour thar teaching was provided at Dehra Dun
for Forest Rangers and told that, though Brandis was still in India
when events led up to it, the moving spirit was Schlich’s.

Schlich was Inspector-General of Forests for less than five years,
as in 1885 he left for Britain to organize another teaching centre—the
Forestry College as part of the Imperial Engineering College at Cooper’s
Hill (some 20 miles west of London) where Foresters for India were to
have the advantage of learning their technology through the medium of
their own tongue and undér a specially appointed staff.

I have called the Botanists who entered the Forest Service under
Brandis, Brandis’s fronr line. Thaose who followed them, and had had a
different training make the second line. They had for a teacher Mar-
shall Ward, who was appointed to the Professorship of Botany (1836).

Harry Marshall Ward (1854-1906) was contemplating a career as a
teacher of the Natural Sciences when at the age of 20 he attended even-
ing classes taught by the most inspiring teachers in London, and then
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went to Cambridge where he passed botanically under Vines. With a
dcgree gamed he wis chﬁsen to ga 0 Ceylonﬁ W1ﬂ1 an appmntment clf

c{}ffcc-leaf dJSEaSC That cxperience over, he taught Botany in thc
University of Manchester until chosen for Cooper’s Hill.

His suitability for the post was undoubted, his experience of tropical
vegetation a recommendation, and he taught for 10 years. 1 put before
my readers the names of a few of his pupils who made their mark on
the Botany of India with the dates of entering India: H, H. Haines
(1888), C. G Ragers (1888), R. L. Heining (1895); C. E. C. Fischer
(1893), and R. S. Hole {1896), Marshall Ward left Cooper’s Hill in that
year before the following two new pupils could finish their courses : B.B.
B. Osmaston (1896) and R. S. Troup (1897).

Coaper’s Hill is near encugh to Kew, for Ward'to bring over his
students week by week in summer to see live plants falling within their
interest.

The reader perhaps comments that the botanical maturity of these
officers came one or two decades after 1900 at which my chapter is ex-
pected to end. That is so. I break bounds as witheut looking forward
the shaping of the end of my period will become uninformative and rag-
ged as regards Troup’s most valuable work.

Henry Haselfoot Haines (1867-1943) reached India at the very end
of the year 1888, Fe had passed out of Cooper’s Hill at the head of the
list and it was to be his to serve in northern Bengal forests which
Schlich himself had organized excellently; he was in these forests until
1899 when he was moved to Singbhum, south of the Ganges, where
working plans for forest management were in hand. Haines collected,
but had not at first the idea of writing on that flora. The idea came in
a further spell of service in the same part of India which enlarged his
opportunities It may be said that he was fortunate in regard to them.
He ﬁscapr:u Lhc vCry great transfers whick have broken into the ex-
periences of so many of the botanists of the Forest Scrv1ce~1ntcrrup-
tmns through wide txperiencts are pleasam if ume s gwm for dlgestmg
[ﬂcm rlt DCCEIDC LJl‘u"lSlUll?ll F(thb[ u'mtcr IUI' \..al.'lUI.d. l‘lngUI dllu,
when he could obtain leave, tramped through four of the districts of
Chota Nagpur to extend his knowledge. Being appeinted to the new
post of Imperial Forest Botanist at Dehra Dun (1905) he had the time
and the means of working out his collections. The working out was
fAinished next at Kew. On his return to India his results to date were
embodied in his Forest Flora of Chota Nagpur including Gangpur and
the Sontal Pergunnahs (1910},

Chota Nagpur had of course come within the area that Prain cov-
ered in his Bengal Plants, but that in no way lessened the value of
Haines’s Fiora, for Haines wrote for an entirely different assembly of
readers, and moreover his descriptions were original. We do not need
to follow Haines's successive appointments; it suffices to record that in
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1914 he became Conservator of Forests, Bihar and Orissa, and that the
gradual extenston of the interest of the Forest Service over forests in
which grazing was cncouraged had meanwhile increased the respon-
sibilities and directed attention to the carpet of herbs on the soil. Now
at last complete flora had the right which Haines gave to it. Haines
had coliected as he could; then again he used his own time to work the
plants out in the Calcutta Garden and at Kew.

How far Haines's opportunities were officially designed to Iead to
a complete Flara can only be ascertained from official records, One
would like to think that they were; whether it was so or was not, the
curating and naming cost Haines most of his leisure, He gave the
cotlections to Kew when his book had appeared.

The next name on the list is that of Charles Gilbert Rogers (1864-
1937). Like Haines he had his early service in northern Bengal; there-
after he was posted to widely scattered parts—the Andaman Islands,
Berar, and Pegu, so scatiered that the learning of each flora involved
a step hack at each transfer, This and a cathalicity in interests made
him a collector for others; but he did much to promote their work.

The third name on the list is that of Robert Lawrence Heinig. He
had service in the Andaman Islands, Chittagong, and the Sundarbans.
He compiled a Forest Manual of the Andamans which was published
in 1900; and he collected a large part of the information required for
working plans for the forests of the Sundarbans whence Calcutta so
extensively gets its firewood. He compiled A Lisz of Plants of the
Chittagong Collectorate and Hill Tracts (1925) and supplied to Prain
much information for his Flora of the Sundribans (Rec. Bot. Surv,
India, 1903).

The fourth name on the list is that of Cecil Ernest Claude Fischer
(1874-1950). He had had part of his technical training at Nancy and
part at Cooper’s Hill. Arriving in India in 1895, he was sent to Madras
and did the whole of his service in that Presidency except a short spell
of teaching at Dehra Dun. He sent collections to the Calcutta Garden
and, when stationed at Coimbatore from 1911 forward, was able to give
time to the flora of the Anamalai Hills and with the help of collections
in the possession of the Agricultural College to produce his ‘Survey of
the Flora of the Annamalai Hills' (Rec. Bot. Swrv. India 9, No. 1;
1921). After retirement he became Assistant for India in the Kew
Herbarium (1925-1937) and did most valuable work including the com-
pletion of Gamble’s unfinished Flora of Madras,

Robert Selby Hale (1874-1938) arrived in India in 1896, He had
passed out of Cooper’s Hill at the head of the list. His first service in
India was in the Central Provinces: then he was sent to Dehra Dun as
Instructor in the College; following this he was promoted Imperial
Forest Botanist in succession to Haines (1906), teaching and investigat-
ing forest compasition and chiefly the make-up of the ground covering,
seeking the relation between it and the canopy. Hﬂ%c was indeed a
13—1 B. S. 1. Cal Jgt
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pioneer. In 1909 he was instructed to prepare a text hook for the
stadent. This, his Manual of Barany for Indian Forest Students, has for

vur thia revsak sobosace b Wr o ey I R b T

03 the Frear inierest of ﬁ.!.j_.ru:iug what was l.d.ught.

Bertram Beresford Osmaston was an earlier Instructor in the College
then did service in various parts of northern India, and was again on
the College staff, sending collections to the Calcutta Garden.

The last name on this list is that of Robert Scott Troup (1874-
1939). Hc rcachcd Indla in 1897, alrcady a marked man; and was sent
to the Tharrawadi teak forests of Burma, whence 9 years later he was
called to the establishment at Dehra Dunj and at Dehra Dun be com-
pleted his service in India in 1920, returning to Britain to succeed Schlich
at Oxford as Professor of Forestry,

Troup comments in on¢ place that the Service in India had not the
ability—one may say had not the experience—for drawing up working
‘plans until after the days of Brandts Geauine plans came later and
" were gradually improved as experience was gathered. Then came- the
concentration of the minds who did the actual planning at Dehra Dun,
and after that the establishment of a Research unit—the Research Insti-

ks writh bva diviciane nns af tham far warl-ane nlane T'rrairy baimer
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‘at Dehra Dun, when the Institute actuvally came into being, was at

first given the Division of Utilisation, but was soon turned over to the
Diviston of Working Plans. The transter gave him charge of a vast
store of data on tree behaviour which he digested into his masterly
Sz!mmkur: of Indmﬂ Trees,

In the year after Troup, Sir Ralph Pearson went out to India in the
Forest Service. It suffices to add his name as being that of one of the
men who put Botany forward. He was not of Marshall Ward's teach-
ing.

8 I have sought in this section to convey to the reader how greatly
Schlick's educational Policy was calculated to increase the efficiency of
the botanically minded who reached India, and that the needs of the
Service were segregating specialists and, again, what the delegation of
work to Dehra Dun has meant.

At the same time a voice whispers~-Dehra Dun is far from central.

II. VASCULAR CRYPTOGAMS OVER THE HALF CENTURY

No one can complain that ferns do not get the attention of botani-
sts. Because they are of a size similar to herbaceous flowering plants,
they get the same attention, They even get rather more, for there are
many of those who specialize. The mosses get the attention of collectors
of mosses.

This section is a continuation of the record brought to 1850 in the
second chapter, Soon after that year two botanists whose interests were
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wide, cleared a way for the fern specialist; they were R, H. Beddome
and C. B, Clarke. Beddome published in 1863-1864 his Ferns of South-
ern India: being Descriptions and Plates of the Ferns of the Madras
Prestdency, following it in 1865-1870 by his Ferns of Brizish India : being
Figures and Descriptions of Ferns from all Parts of British India, Later
(1883) came his Handbook of the Ferns of British India, Ceylon and
the Malaya Peninsula,

C. B. Clarke had slightly anticipated the last by publishing in 1880
his paper—‘A Review of the Ferns of Northern India’ (1880). Henry
Francis Blandford followed in 1888 with his Ferns of Simla.

Very striking indeed is the relative abundance of ferns in different
parts of India, so striking as to set the mind wondering on what limit-
ing factor Nature failed to evolve ferns more freely for generally
unsuitable areas. The local poverty is illustrated by what Prain records
in his Bengal Plants, His area is divided by him into 10 sub-areas:
Tirhut, Bihar, Chota Nagpur, North Bengal, Central Bengal, West
Bengal, Orissa, East Bengal, Tippera, and Chittagong. He names.112
species, of which 88 are found in Chittagong, 53 being only in Chitta-
gong. Chittagong therefore for a collector of ferns is a paradise. After
Chittagong Chota Nagpur is favourable, for it has 12 that are un-
recorded for other sub-areas of Bengal and 5 more in  common with
Chittagong, but not beyond these two sub-areas. The rest of Bengal is
strikingly poor, so poor as to handicap the Botanical teaching in Cal-
cutta by making material for ithustration difficult to get, save from the
Botanic Garden; and of the Garden it may be recalled Grifhth discover-
ed his fern material deficient (sce p. 69 of the second chapter).

It is evident that the fern specialist who is not free to travel may
be area-limited.

Of fern-lovers connected with India Sir William Norris may have
been among the first; if not, it would be because he was not collecting
during his earlier years in Ceylon: he collected vigorously after his
ransfer to Penang as Recorder for the Straits Settlements, Lady Dal-
housie was at the time in Penang and an enthusiastic companion in the
field. Sir William Norris went back to Ceylon as Chief Justice (1847),
and on reticement took his collections to Britain and they were given
to Kew, He has already been mentioned in chapter II as climbing
Mount Ophir with Griffith,

Ceylon is a paradise for the botanist seeking ferns, William Fergu-
son (1820-1887), a Surveyor who reached the island in 1839 and was
there until his death, collected ferns during part of his long career, and
in 1880 published an account of them. There were three other collec-
tors in the island about that time—George Wall, a merchant of Colombo,
W. Thomas Naylor Beckett, a coffee-planter, and Frederick f. Hutchin-
son, an army officer. They rivalled each other in collecting and helped
each other. Hutchinson coliected also in the Nilgiri Hills, After his
fervice in the East he was stationed in Plymouth and, when he died,
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he left a beautifully mounted and cared-for collection. A contemporary,
collecting in northern India, was Charles William Webley Hope (1832

1904), a Civil Engineer who had reached India in 1859 and had adopted
fern collecting as 2 pastime. His Ferns of North-Western India was
published by the Bombay Natural History Soctety in 1899-1903. One
of Hope's interests was to connect the epiphytic ferns with the most
favourable support, 2 line of study which belongs to ccology. Harry
Corbyn Levinge (1831-1896), of tht Bengal Public Works Department,
collected ferns in the Sikkim and Kashmis Himalaya and in the Nllgm

Hills; and }. Munro, a tea-planter, collected in Sikkim. It happened
that Britain was leading Europe in attention to ferns; and, by British
workers of the time in India, the knowledge of the ferns was brought
to a very dependable level,

Not so the Mosses; specialists interested in them were few, and
their study more difficult.

The study of the Mosses of India may bc said to have commenced
when the road to nfp?u was ﬁpﬁﬂcu, but it was not mng before the
southern parts of the Peninsula also received attention. Francis Bucha-
nan, the first (1802} to collect in Nepal these small but most attractive
plants, had collected mosses to good effect in Scotland before he went
to India (see Prain, Life of Francis Buchanan, p. vi, footnote). The
first close attention to the southern mosses came from some of the

earliest to settle in the Nilgiri Hills and also when collecting in Ceylon
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for his Skerch of the Flora of British India, was compelled to admit
that in 1900 data which would serve him did not exist. Nor did they
for yet another 30 years—that is until the publication of a list compiled
by Professor J. P. Brithl (Rec. Bot. Sure. India 13, pp. 15-120; 1931).
The list suggests a great abundance among them in all the wettest parts

of India proper, not only of species of mosses but also of endemics.
This great endemism 1s doubtless exaggerated and will be reduced by
further study as exploration is continued. Many of the Ceylon species
not recorded as occurring in the mountains of southern India will be
found to have been overlooked; and a considerable number now known
from the Nilgiri or Palni Hills will be found in the Western Ghats or
elsewhere outside their known range. As for the specics of Burma
the knowledge that we have is very meagre,

Ameong the collectors of niosses in India, the only taxonomist so
advanced as to make determinations had been Griffith.

In my second chapter 1 referred to Mitten’s Conspectus of the
mosses that he knew to occur and T got together the names of the
collectors to his year of publishing (1869). At that date Thwaites was

collecting as opportunities came to him, and Mrtten (1873) reparted on
Thwaites’s specimens including what W. T. Naylor Beckett obtained
for Thwaites. In 1872 Qdoarde Beccari left Italy on his great travels
in Malaysia, and halted in Ceylon for a short time. “Hlis mosses, then
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collected, were determined later by Hampe (1872). Activity increased
towards the end of the century. J. F. Duthie collected vigorously when
touring in the north-western Himalaya, and Brotherus reported on the
results, He reported also on mosses collected in Coorg by Dr. T. Al
Walker, Mrs. May Bradford collected in the Sikkim Himalaya; J. H.
Darrell and C.E.C. Fischer in southern India, H. N. Dixon reporting
on these. A. W. Fraser, an officer in the Royal Engineers, collected in
northern Burma. _

The Hepaticac drew very little attention until 1893, in which year
Victor Felix Schiffner, at the time a lecturer in Prague, was commission-
ed to write up this group for Engler's Pflanxenfamilien, and to get
material travelled in Bombay, Ceylon, and forward to Malaysia, col-
lecting in large quantities,

V. THE MICROSCOPE IS GREATLY IMPROVED AND BOTANY PROFITS IN UNDER-
STANDING THE LOWER PLANTS: EFFECTIVE COLLECTING OF THEM BEGINS
IN CEYLON

The great improvements referred to in this section were made in
FEurope, where every branch of Botany profited, perhaps most of all the
understanding of sex in the higher plants, which, as it involved under-
standing sex in the plants at large, intensified the interest in the Algae
and Fungi, The first Botanist to make any systematic attempt at col-
lecting these in ocur area was George Gardner who in 1844 reached

Ceylon as Superintendent of the Peradeniya Botanic Garden. During
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his former teacher, Sir William Hoaoker, and by the services of the
artist Harmanis De Alwis preserved records of fleshy Agarics in coloured
drawings. But Gardner’s titne was short; and it was not much that
he could do.

William Henry Harvey (1811-1860) as a school boy made all the
use that he could of holidays at the sea-side to satisfy a tremendous in-
quisitiveness into the life that was there, and again as a young man in
business used the opportunities of holidays. Among diverse interests
he found his greatest in collecting the sea-weeds of the British Isles,
Then came to him some years of employment at the Cape of Good
Hope where he made acquaintance with a  different algal flora. A
return to Ireland was followed by appointment as Keeper of the Her-
barium of the Dublin University. He had made a friendship with Sir
William Hooker as far back as 1829; now University vacations allowed
Harvey personal contact with him in work at Kew. Publication on
British sea-weeds commenced. Harvey was next enabled to visit the
east coast of Norgh America. In 1853 he executed the largest collecting
trip of his life. He sailed for Egypt, proceeded via Aden to Ceylon,
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then went to Singapore, Australia, the Central Pacific, the west coast
of South America, and returned to Dublin carrying back very extensive
material; and in Dublin was elected a Professor (1848). His collection
had numbered 5000 specimens before Australia was reached.

The reader realiscs how advantageous it was that so great an
authority should name up the Ceylon sea-weeds,

Next as to Fungi ;

‘Thwaites, as the reader will have realized, was at Peradeniya at the
time of Harvey's visit. He had been in Ceylon for 21 years, finding
his feet, enquiring what the obscure as well as the obvious plants were.
Like Harvey he had been in  business and his knowledge was that
which a naturalist gets by contact with living things.

He was soon sending specimcns which hc could not name to Sir
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handling them. Hooker from 1828 had had the friendship and co-
operation in work of the mycologist, M. J. Berkeley, and all the fungi
received from Thwaites were sent to Berkeley.

Miles Joseph Berkeley (1803-1889) was already a naturalist before
he went as a student to Cambridge, There he came into the company
of J. S. Henslow, not as yet the Professor of Botany but sufficient of a
leader to have been elected Secretary of the Cambridge Philosophical
Socicty,

Berkeley left Cambridge for a curacy at Margate on the Kent coast,
where he was able to give his letsure to studying the life of the sea-
shore, just as Harvey was doing on an Irish coast of very different
aspect. Berkeley’s first publications were on amimals; the next (1833)
were on Algae, Fungi later usurped the first place, partly because
Berkeley by moving inland lost touch with the sea-weeds and partly

bacause he found his energy satished when Hooker persuaded him to
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Sowerby's British Flora, Later the interest became world wide and a
very fruidul association commenced between Berkeley and Christopher
Edmund Broome (1812-1886) which carried the study of Ceylon fungi

so far that before Broome’s death they had described more than 1200
species, Broome was by profession 2 lawyer, but leisured and had had

The coffee-leaf disease, H.fmz!em vastatrix, got 1ts condemnatory
name from them in 1871; but 1t had not deserved the epithet zastatriz
had not intense cultivation, uy uucuug unbroken stretches of Pmumd
coffee, invited its riotous spread.

Wallich’s son George Charles Wallich, born in the Calcutta Garden’
in 1818, after taking the degree of doctor of medicine in Edinburgh had
entered the service of the East India Company. In Calcutta he became
a specialist in the Diatoms of Lower Bengal and of the Bay of Bengal
and listed them. Later when the great undertaking cagne of connecting
the coasts of Britain and North America by a submarine cable {1860).
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he was drawn from India to study the life on the floor of the Atlantic.
The algae of the Indian fresh waters, swamps, rice ficlds, and rivers
gor little atrention; and it was their smaliness that led to this,
In 1888 an ingeniocus botanist, Professor 5. von Lagerhcim, observ-
ing in the Copenhagen Museum much debris attached to the roots of
a specimen of a Myriophyllum collected by Hooker in the Bengal plains
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Then he treated specimens of Ummiarm similarly,

Professor George Dickie (1813-1882), at one time of Aberdeen and
then of Belfast, in the last paper that he wrote describes Algae that he
had received from the Himalaya (1881).

Williamn Joshua - (1828-1898) described (1886) Desmidiaceae of a
considerable collection that Dr. Robert Romanis had sent to him from
Rangoon. William Barwell Turner’s Fresh Water Algae, principally
Desmids of India, appeared in Stockholm in [892. Professor Antonin
Hansgirg collected in the Bombay Ghats; and his collection was worked
through by Wilhelm Schmilde (1900). In 1896-1897 William G. Free-
man took rather extensive samples from various places in western Ceylon
and from under various conditions. Freeman’s sampling, probably the
best sampling made before the century ended, was reported on fully by
the two Wests, William West (1848-1914) of Bristol and his son Pro-
fessor George Stephen West of the Mason College, Birmingham. The
Wests” report on the Ceylon Algae was followed by reports on Algae
from various parts of India both by the Wests and by Dr. Nellie Carter.
But right up to the early years of the 20th Century the Indian freshwater
Algae were very madeqnately collected,

Some collecting of fungi in Ceylon was done by Odoardo Beccari,
He (1843-1920), as soon as he had finished his University studies (1864),
began to plan jointly with Marquis Giacomo Doria the first of his col-
lecting expeditions to the Malay Archipelago. Together they set out
in the next year and there was a halt in Ceylon when a small collection
of fungi was made,

The reader will find more details regarding fungi than are given
here in a paper by Sir Edwin Butler and Dr. Bisby in the first of the
Science Monographs of the Imperial Council of Agricultural Research,
1931,

HESITATINGLY TAKEN

Laboratories are of many kinds ; but our interest is in none until
dedicated temmrnﬂlv or otherwise to botanic work.

The word laboratory had obtained recognition as meaning a work-
room for chentical investigations and other work requiring apparatus.
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What was new ih the use of it in India was tot the holding of appara-
ilding to hold a t

poses of Botany, The miedical schools, powder factories, museum uf

the Asiatic Society, ett. had had need of a rooin ser apart; Jacque-

mont describes a chemical lecture given in Calcutta in 1829 which

implied a chemical laboratory. Without Mycology the appearing of

the botanical laboratory in India would have been even later than it

nnnnn

David Douglas Cunningham (1832-1914) entered the Indian Medi-

cal Service in 1868. He and another entrant, T. G. Lewis, were not
forthwith sent out to India In the usual way, bur were marked off for
a little further learning ; they were sent to Berkeley to see him at work
and then sent to Germany to see Professor Anton De Bary at

work., We have seen Betkeley at his life-work—the taxonomy of the
Funos, Whtr were these two entrant: o the Indian Medical Service
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sent to Berkeicy r _ _
De Bary had published two years earlier one of his books—his

Morphology and Physiology of the Fungi, Lichens and Myxomycetes,
a book which he himself said had been well received and had paved
the way for further advances, De Bary was a master of method of
laboratory study of the Fungi and other Lower Plants ; Cunningham
would be able to see life-histories under investigation in the most fertile
conditions.

The two entrants into the Medical S¢rvice were sent to other cen-
tres of research also, They went to India in 1869 ; doubtless the better
for what they had seen ; though their delegation might be taken for
an intention to promote a study of the fungi, their carcers were not
directed towards that, Cunningham’s first laboratory in India was
pathological and only mycological in an incidental way. In 1885 there
was a redistribution of work which affected both. Lewis called
to the India Office in London and Cunningham nominated Professor
of Physiology in the Medical College, Calcutta, He controlled a la-
boratory of course ; and in that laboratoy carried out some very in-
teresting mycological investigations. Sir David Prain, who saw Cun-
ningham’s work in progress, classes his mycological writings as re-
creations of an active mind, ‘either questions which attracted his at-
tention as a teacher of Physiology or subjects in which his interest was
the outcome of his carly friendship with Berkeley and Dc Bary’. The
reader doubtless appreciates that whatever were the thoughis of the
Government thar sent him to see these two, there was no official dedi-
cation of hin to Mycology ; but he kepr this laboratory in part my-

but had not received one. Cunningham was a good friend who could
and would do work for him at times, but his health broke down in
1897 and he was invalided our of India. In 1880 he had acted as
Superintendent of the Calcutta Garden,
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Four years after Cunningham had been attached to the Calcurta
Medical College Arthur Barclay (1852-1891) entered the same service
and was appointed Professor of Pathology in the College. He, too
commanded a laboratory which theugh dedicated to a different purpose,
provided him with room for mycological work.

Barclay specialized on the Rusts of Wheat. He died in India in
1891, having been the Professor of Physiology in the Calcutta Medical
College from 1874,

Two years after Cunningham’s arrival in India, and the same be-
fore Barclay’s, a parasitic fungus had appeared on the coffec bushes
in Ceylon ; and this, Hemileia vastatrix, was destined to bring another
mycologist eastwards. The mycologist was Harry Marshall Ward
whose carcer as a teacher of Botany brought mention of him into
sectionn 2 {scc p. 177). The rapid spreading of Hemileia had been
alarming ; it girdled the World in 25 years—whence its sudden vigour
is not clear. At length (1880) the Ceylon Government determined
to find funds for an investigation in Ceylon, Now (1880) for the
first time a laboratory was set aside in the East completely but tem-
porarily dedicated to Botony. In it Marshall Ward did superb work
on three or four different fungi and a lichen ; but the coffee-disease
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lager's garden was full of

He returned to Britain and held among various professorial posts
that of Professor of Botany at Cooper’s Hill. Marshall Ward’s work
drave into the minds of the least philosophical of administrators and
planters this—that there may be circumstances when a botanical labo-
ratory has an overruling value. In 1897 the planters of Cacao in
Ceylon, troubled as to their crops, engaged the mycologist John Ben-
nett Carruthers, which meant providing the service of a laboratory,
and in the same year the tea-planters in Assam engaged Dr. Harold
H. Mann for their crops for work, at first conjointly with Sir George
Watt, on pests and then with a laboratory for whatever he saw needed
attention. In 1900 Dr. John Christopher Willis (1868-1957), who had
succeeded Trimen in 18% as Director of Peradeniya, sought to make
mycological work at Peradenmiya permanent by the appointment of
J. B. Carruthers as Assistant Director and Mycologist.

The Botanical Laboratory with this began to be a mark of advance
at large characterizing colleges as well as research institutions.

The indigo-planters [ater, but teo late, engaged experts of their
OWI.
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VI. BY WHOSE BOTANIZING CAME THE RECOGNITION OF AN UNLIKE FLORA
TOWARDS THE PERSIAN GULF

An observant traveller from Gujarat to Sind is readily aware of
passing into an altered vegetation, This altered vegetation is Persian,
Botanizing in Sind was impossible before 1838 ; but in. that year Vicary
was sent thither with his regiment ; and Griffith, deputed from Cal-
cutta, entered the northern edge, later to be the Upper Sind Frentier.
Griffith was not again in Sind ; but Vicary was, and he wrote three
papers on the vegetation. Next Ritchic visited Sind ; then Stocks.

Yohn Ellerton Stocks (1822-1854) had been a pupil of Lindley in
London and went to Bombay in 1847, where he was employed as a
vaccinator in Sind, In 1848 starting from Hyderabad (Sind), where
he verified the Assyrian method of pollinating dates, he ventured intor
the Las-Bela District of Baluchistan. Two years later, ascending the
Indus to the Upper Sind Frontier District, he passed through MNushki
and Kalat to Quetta (Shawalkot), He wrote to Sir William Hooker
that he had collected 300 plants new to him. He explains further that
in trayersing the Zawa pass and returning through Zehri he saw change
in the vegetation. Both places are to be south of Kalat. What this
implies is that Stocks had detected the passing over of the flora of
Persian type which occupies southern Baluchistan and Sind into that
of Afghanistan.

Stocks took his collectians to Kew in 1855 where Bentham was
prepared to work them out with him ; but he died in the next year.
Sir Joseph Hooker has said of Stocks that he was a collector so ob-
servant that he scarcely missed anything.

During the seventies two other men collected to good effect in
Sind ; and the collections that they made were given to Kew in the
year 1877, One was Captain William Stackhouse Church Pinwill
(1835-1920) whose regiment was stationed there. At the time he
was an indefatigable collector, not only of plants but of animals of
various groups. He collected also in Malacca. He left the army, in-
heriting property in the extreme south-west of Britain and the enthu-
siastic collecting was redirected into an equally enthusiastic accumula-
tion of growing plants ; he indeed became a great horticulturist.

" The second -was his brother-in-law, Archdeacon Stead of Bom-
Y.

Two very highly placed administrators, both Commissioners in
their time, were among the next collectors of plants of the Sind flora—
Sir Bartle Frere and Sir Henry Evan Murchison James,

Many of the plants that occur retain their positions by means of
water which rivers bring to them, and their drought-resistance is very
interesting.  So too is the fight of the field weeds to keep a place. 1
would call my reader’s attention to the collecting along the rivers by
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Father E. Blatter and T. 8. Sabnis in order that more may be done in
this ecological line,

After the year 1900 this intrusive flora of Persian type was studied
as it occurs in southern Baluchistan.

VII. BEHIND THE PERSIAN FLORA IS THE AFGHAN FLORA

The Afgan flora has attracted considerable attention, The first

to collect in Afghanistan was John Martin Honigberger, a man to
whom adventure seemed irresistible, He was born in Kronstadr, Tran-
sylvania § and in 1815 left his home to practice medicine and surgery
for various periods in Constantinople, Cairo, and elsewhere and conti-
nued, until in 1833, he found himself on the Indus at Dera Ghazi
Khan where he joined a caravan starting for Kabul. The caravan
took him to north to the Kurram and thence to Ghazni and Kabul.
He coliected a little, but the weather was at its hottest and conditions
unfavourable. His few specimens he took at a later date to Vienna
and Endlicher described them in his Sertwm Cabulicum,

A second period in India followed, during which he studied the
Indian Materia Medica extensively, and employing an artist, figured
the plants in his Thirey-five Years in the East ; buc it was no longer
Afghamistan in which he worked, but chiefly Kashmir.

The next botanist was Griffith, who reached Quetta by the Bolan

and then passed by Ghazni to northern Afghanistan to spend the rest
of that year and the next year collecting diligently, getting aid from
friends and employing local men. There was a trip to Bamean and a
trip to Saighan and a trip up the Kuner Valley. In fact Griffith would
have allowed little to escape him in the latitude of Kabul. - As to the
south he had friends there, too, who collected for him and added to

whar he himself had obtained of the spring fowers. But the botanist
of that part of the Afghan flora was J. E. T. Aitchison.

James Edward Tierney Aitchison (1838-1898), with a degree in
medicine, had entered the service of the East India Company in 1858
and was sent to the Punjab where he started studying the plants at
once. In 1865 he published a list of what he had observed in the
Jhelum District, Thomas Thomson helping him to name them. Six
years later he published a list of what he had found in the Hoshiar-

pur District, followed by a list of the plants of the Punjab and Sind.

He returned to the Thelum District and to Rawalpindi, but was soon
sent to Leh in the Upper Indus Valley on an economic mission which
resulted in his Handbook of the Trade Products of Leh (1874) ; then
he had a short time in Hazara. These many charges with their con-

siderable experfence ended now in a permanent dedication to the
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castern and south-eastern margins of Afghanistan. The collections
that he made then were worked up at Kew, conjointly with Dr, W,
B. Hemsley, into a valuable report,

In the year 1876 Quetta became the centre of civil administration.
There was a collecting of plants also by two medical officers, Qliver
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cutta Garden. Duke collected as far south as Kalat. In 1877 Colonel
J. W. Johnstone collected a little at Kandahar and Kalati-Gilzai
By 1884 it had become possible to put the fuel and timber supplies
under control ; and John Henry Lace was appointed Deputy Conser-
vator. He made considerable collections in the area under him until
1888, and an account of them was published for him by the Linnean
Society, In 1888 Sir Robert Sandeman had straightened out the affairs
of the area of the Zhob river, east and north-east of Quetta, and Duthie,
who had paid a visit to Quetta, was able to send his collector Harsukh
into thar part of Baluchistan. In 1896 there was another Boundary
Delimitation Commission on which Surgeon-Captain Frederick P,
Maynard collected along the border west of Quetta. He in con-
junction with David Prain reported on the collection. Maynard’s
work had extended towards Persia,  After 1900 Baluchistan in
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Diwan Jamiat Rai, and their results were incorporated by the writer

into an enumeration of the Baluchistan flora published as a supple-
ment to the Baluchistan Gazetteer, The southern Afghan flora ap-
peared now to be fairly well-known ; to the names of collectors of it
are to be added those of two mote army officers, Henry Appleton and
Edwin Pierce.

VIII. ASCERTAINING WHAT THE HIMALAYA SHUTS QUT FROM INDIA

The abruptness of the Himalaya brings the flora of the upper or
gritty Tibetan plateau to a position against the real Himalayan flora ;
but m Kashmir the long range of snowy peaks on the north of the
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Vaic has been interjected and is like a parting fence. It is interesting

favour behind the fence.

The reader will recall that in 1812 the Government's veterinary
officer, William Moorcroft, made a dash through the Himalaya of
Kumaon to procure shawl-wool goats (see p. 30). In 1819 he endea-
voured to reach Turkestan that he might procure horses. On this
occasion he was not an expedition with 2 directing official but, on
ais own responsibility and for rather obscure reasons, he began by
proceeding through Kulu to the Upper Indus, where he lingered. A
Jutle bundle of dricd plants sent to the Calcutta Garden was the
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result of the lingering—plants which would seem to have heen to
Moorcroft curios. Among them was Gentiana moorcroftiana from
Dras, which village he would pass through when in 1822 he left
the Upper Indus to reappear in the Vale of Kashmir. The date was
10 years before Jacquemont botanized in the Vale; it was the year
of the building of the first permanent house at Simla and two years
before the Garden at Saharanpur was reconstructed. Only when
those 10 years were over was further botanising to be done. Jacque-
mont did not penetrate as deeply ; he entered the Vale via Punch and
Baramula, collected through the summer, and lefv by Jammu when
the winter came. Godfrey Vigne obtained entry inte Kashmir in
1834. He was a leisured traveller who claimed to carry a plant press
on his journeys, but probably used it only on a few occasions. He had
entered the Vale by Jammu and thence crossed the Snowy range to
the Upper Indus ; he was in Srinagar again in 1835 where he met von
Huegel who likewise had reached the Vale by Jammu., The two left
together by Baramula and Hazara, after a little exploration near Sri-
nagar undertaken while von Huegel was packing and sending to Bom-
bay collections which would seem to have held %ittlc botanical. Vigne
went buck to Kashmir and again into the rift of the Upper Indus,
and there he met Falconer who had entered the Vale from Hazara
(1836), had wintered there, and had taken the road northwards the-
ough Tragbol. Falconer, as one knows, collected in that year
diligentty ; and Vigne, then or afterwards collected in Astor, Fal-
coner’s plants would represent the first serious botanizing in the Rift
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nntil Falconer could take them to London and after that to lie in the
store of the India House until 1865 when Sir Joseph Hooker suc-
ceeded in getting them out, somewhat the worse for the passing
of time. Vigne's plants were taken to Royle in England, the worse
for not having been well collected or from rough handling.

Simia was becoming an attractive base from which to go into the
Himalaya to its north, Edgeworth did so, callecting in Kulu and
Chamba ; his friends Lance went to Ladak and Lord William Hay
went to Lahoul.

James Edward Winterbottom visited Kashmir at the time when
Thomas Thomson was there. It was a short visit and not quite along
the Rift ; but to Astor where the upper Indus wriggles our of its con-
finement,

A few words may be said here regarding the juxtaposition of the
exit of the Indus to the peaks of Nanga Purbat. It has been pointed
out that such juxtaposition is to be expected for the supply of snow
whnc_h the peaks secure, and therefore the supply of water to be run
off, intensifics the grinding power of the streams it feeds. It is there-
fore not to be thought that the appearance which the Indus has of
cutting the corner comes from some remote period of greater volume
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in the river above the corner, b_t c_-_ be explained without supposing
that. “There are three kinds of plants among these peaks: the melt
water species whose vcgetative season chimbs the hill-side behind the
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of man, and the xerophytes. The earlier collectors scarcely appre-
ciated this; but Thomson did point out what melt-water meam
in the maintenance of flowering plants on strcam sides.
Thomson went north from Leh to the Shyok Valley and the
Nubra Valley, reaching the passes of the Karakoram. He was fol-
lowed (1854) into these desolate regions by the brothers Schlagint-
weit. These three brothers, Hermann, Adolph, and Robert, were finan-
ced by the King of Prussiz and their occupation was chiefly physical
gcography 5 but thcy colltctcci plants also, though their collections not
being in the first kine only very tardily received attention in Europe,
Adolph was seized and killed by a rascal in rebellion at Kashgar.
The other two worked on until 1858, their area of work the upper
parts of the rivers of the Punjab, the Tibetan plateau to Gartok, and
the Karakoram. The next interest in the area came after an in-
terval of 10 years. The Chinese had lost their overlordship of
Kashgaria and their traders had been driven away. This produced
a great shortage of such things as tea which had been coming
to these parts from China. But it could also come from the new
industry of the lower Himalaya by caravans trading from Kashgar
to the Punjab in increasing numbers. For their convenience a market
had been established at Palanpur, north of Amritsar. Contact with
these traders caused a Kangra tea planter, R, B, Shaw, to adventure
back with some of them to Yarkhand, A request for official con-

tact followed. Two cmbassies were sent, the first in 1870, the se-
cand Iin '!R'?l’i bath under Sir T}nntﬂnc F‘nremh_ Fach f_-mbg_gsv had a
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surgcon——namrahst and the second had other scientific officers. The
embassies went through the Vale of Kashmir, over the Zozi pass,
up the Indus to Leh, and then over the Karakoram, varying the
way a little after reaching the Tibetan plateau. As surgeon-natu-
ralist on the frst was George Henderson (1836-1929) ; we hear
of hxm fater as acting Supcnntcndcnt of the Calcutta Garden. As

1892) who had seen service on scw:ral pohncal missions around
the ecastern frontiers of India. Ferdinand Stoliczka, the geologist,
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was taken il! in Tibet, and he died two marchcs short of Leh to the

structure of the Hlmalaya While attached to the mission he had
made several side trips as, for instance, to Wakhan, The missions
were so timed that, by crossing Kashmir when the passes were free,
they left Tibet soon after the entry of spnng—too carly for a part of
the flowers. The reader understands that the stationing of Aitchison
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at Leh, summer and winter, in 1874 was connected with the con-
sent to send these missions, After all, the rtea which Kangra
produced was not liked in Kashgar and the trade in Chinese
tea slowly came back. Bellew was observant enough to comment
on the change in the vegetation at the Zozi pass; already he
knew the flora of the Vale from previous residence in it. The Vale
had become a popular het weather resort and now and then among
the visitors would be someone who found an interest in the
plants. Such was W. S, Atkinson, the entomologist, who collected
at various places round the Vale shortly before his death in 1878 or
1879.

C. B. Clarke’s longest collecting trip was through Kashmir in 1876,
He had entered the mountains in 1874 from Xangra, 2 years earlier,
going forward to Dalhousie ; but the journey of 1876 was much longer.
Entering Kashmir at its eastern end he travelled through the Vale,
then took the Tragbol route by Astor to the Upper Indus, across the
Indus he visited Askole and then the Karakoram. From these journeys
he took to Britain in the next years vast collections.

Forsyth’s two Yarkand Missions were preludes to collecting in
Tibet with Leh a ¢entre from which explorers set outr or to which
they came on returning. In June 189 Captain N. H. P. Deasy and
Arnold Pike crossing the Lanak pass went over the gravel plateau as
far eastwards as the Choral Cho, which lake is roughly north of the
Manpasarovar lakes, and returned. In 1891 Captain (later Major-
General Sir) Hamilton Bower and Surgeon Captain W, G. Thorold
crossed Tibet from the Lanak pass eastwards well to the porth of
Lhasa and so into China, descending into the lower plateau at the
position where the Brahmaputra leaves Tibet, In 1895 Sir Martin
Conway explored the Karakoram defiles north of the Lanak pass.
In October of the same year Mr, and Mrs. St. George Littledale,
who had crossed the Thian Shan in February of that vear, com-
pleted the arduous part of their journey at Leh. In 1896 Cap-
tain M. S, Welby and Licutenant Neill Malcolm left Leh on a route
parallel to that of Deasy and Pike, crossed the whole upper plateau,
and descended on to the lower plateau, where there was a carpet ‘every-
where of good grass, flowers and wild onions, rhubard and game’, in
the month of August. These expeditions and the plants thar were
collected on them are very fully discussed by Hemsley in a paper
published by the Linnean Society in 1902 (Jewrnal 35, pp. 120) to
which the reader is referred.  What I wish to do here is to take these
statements from Dr, Hemsley's paper : Above 16,000 feet 282 flower-
ing plants and one fern are reported to grow, of which 53 belong
to_ the Compositac, 30 to the Gramineae, 23 io the Cruciferae, 19 to
the Ranunsilacans 18 ae sbn T aoreminacna 11 s the Pamoebo o
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and 10 to each of these—the Crassulaceae, Gentianaceae, and Labiatae,
also 9 to Polygonaceae, and 8 to the Cyperaceae. Bulbous species are
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few in number but as there is a part of eastern Tibet where Allium:
is so common that the country is called ‘the onien country’, there
scems nothing against the bulb as a way of survival,

Hemsley, having called attention to the Compositae being present
in more species than any other family, showed that this is so for the
floras of the Karakoram, of Gilgit, and of the Yatung in the back of
the eastern Himalaya.

While the adventurous explorers, who have been named, were
exploring Tibet, certain botanists were paying attention to the flora
where the Indus bends southwards. Collections made in Baltstan by
Captain Hunter Weston and by Dr. A. Neve (1835) reached Kew
in 1890 and 1898 respectively ; and the first named was in touch with
Duthie in Saharanpur. Gilgit to this time had attracted other col-
lectors ; C. B. Clarke visited the Gligxt Vallcy in the very long.
tour that he made in 1876. Colonel H. C. B. Taoner did so in
1880 ; Dr. G. M, . Giles went there for a long stay in 1886; J. B.
Duchie paid a visit in 1892, and so did Professor Paulus Ic:hanncs
Briihi of the Shibpur Civil Engineering College. Colonel Tanner’s
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to make cxcursions beyond the Gilgit Valley had reached Wakhan,
In 1895 there was an expedition to meet the Russians in the Pamirs,
on which Captain Alfred William Alcock went as surgeon-naturalist.
Though the phyto-geography of the western end of the Himalaya
aceds much study yet, it is convenient to recognize as the TransIndus
Himalaya an approximately rectangular block with the Indus on the
east, the Kabul river on the south, and Russian Turkestan completing
the other two sides. Chitral is towards the back of this rectangle,

In the last years of my period the rectangle had needed military oc-
cupation alontg with parts of the mountains of Afghanistan, and it is
interesting to record to what a large measure officers whose duty
kept them in these wild mountains found the collecting of plants

a rchief from the tedium of ther watch and  ward. The names
of the following can be found on herbarium shects of these years :

Field Marshals Lord Roberts and Sir Arthur A. Barrett, Sir
Francis Younghusband Sir Hr:nry Callctt, and Sir Wllham Gatacrc H

and Wingate ; Captams Harc Harnss, Marsh Mllnc, me:, SkCY, and
Wright ; and Lieutenant S1dn¢y Miles Toppin.

Six of these, Sir William Gatacre, Colonels Rich and H. Johnston,
Captain Harriss and Wright, and Lieutenant Toppin, collected also
on other occasions, and Colonel Johnston (1856-1930) possessed a her-
barium of his own which, after his death, was given to the Garden in
Edinburgh,

The Afgan flora laps round the end of the inner north-west
Himalayan flara and then appears to have its own end tucked into it.
But there is a great deal of disentangling to do towards sorting out
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the components of the vegetation, Duthic’s collector Inayat by visits
to the district of Hazara made extensive collections there, James Ram-
say Drummond (1851-1921) collected largely in the submontane dis-
tricts and gave his collections to Kew.

The following comment may be made here. The geologists have
shown that there have been descents in the mountains of glaciers to
4000 feet below present altitudes and therefore pertods of increased
cold ; and G. S. Purt has discovered plant impressions in Kashmir of
living species which at one time grew at greater elevations than they
now do. Thus we bave in considering distribution cvidence of changes
of the climate in both directions. Perhaps a few northern species were
enabled to reach the Deccan by the lowering across the plains.

X, THE FLORAS OF FURTHER INDIA AND THE WAY IN WHICH A KENOWLEDGE
OF THEM GREW

In the last chrec sections we have seen the way in which know-
ledge grew of a Persian flora that extended into India, a flora charac-
terizing Afghanistan, and of the flora of the upper or gritty plateau
of Tibet. It is time to do the same for the opposite or Assam
COINer.

India proper is rather symmetrical in the way it spreads as an
isosceles triangle with the long angle pointing south, almost reaching
the equator, and with the Himalaya from west to east in the north,
Warm scas make the southern complete boundary ; frosty and very
high mountains make the less incisive but yet incisive northern bound-
ary ; and there can be a great range in climate on the score of tempera-
ture, which is mixed with room for a like range in humidity. Under
the Himalaya at either corner the isolation of India is modified by

continuous land, a consociation of lowland and mountain which has
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a phyto-geographer. The passage way towards the west is half as
wide again as the passage way towards the east the addition of width
being towards the north. Favoured by the width, passage towards the
west would seem to have been more penetrable during climatic change
than the passage towards the east, but climate rules.

Of the two floras which today plug the passage towards the west,
the Afghan flora is montane and the Persian lowland : but in the
passage towards the east there is less difference due to the elevation,
Exactly what this amounts to is a matter for future work ; and there-
fore let us assess the incompleteness of our knowledge of the botany
from the eastern Himalayas to the isthmus of Kra.

The first botanical specimens which reached any scientific desti-
nation were sent from Siriam in the delta of the Irrawaddy by Ed-
1418, §. 1. Cal.f64



the site on whlch Rangoon was to be built some 50 years latcr And
after that a century passed before there was a fresh and better opening.
Then (1793) Francis Buchanan, newly arrived in India, was attached
to Captain Michael Symes's mission to the Burmese court at Ava. He
collected in the Irrawaddy delta in the hot weather and ascended the
river in the rains, returning in the cold weather.

After that he was stationed on medical service at Noakhali and

gradually worked out his collections in correspondence with Roxburgh.
From Noakhali he had a brief deputation to Chittagong and then a
move to Baruipur, which to his satisfaction brought him within a day’s
journey of the books of the Calcutta Garden. In 1809 the missionary
Felix Carey sent to the Garden dried plants from the neighbourhood
of Rangoon. In 1826 Wallich made the journey that Buchanan had
made 22 years earlier ; he did yet more, for after descending the Ir-
rawaddy he went to Moulmein and up the Salween as far as the East
India Company’s authority ran, and up the Ataran river to its teak
forests. A very few years later the missionary Francis Mason arrived
and was at first at Tavoy, then at Moulmein. There was in him that
thirst for knowledge that characterized and drove forward the Seram-
pore missionary Carey. Next Griffith arrived ; stationed at Mergui,
Moulmein was within reach and he actually was there, for according
to Gniffith his collections ran to 400 species. A year after Grifhth had
been called away to join the Assam Delegation, Helfer and his wife
arrived-energetic and diligent collectors. Helfer went to the Anda-

man Islands and lost his life in an attack on his party by a band of
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Kerr in J. Thail Res, Soc, Nat. Hist. Suppl, 12 p. 9). In 1849
Falconer was sent to Moulmein to report on the teak forests. In 1857
McClelland was sent to Pegu ta take charge of the forests ; and these
in 1856 passed into the charge of 8ir Dietrich Brandis, who in 1857
was also given charge of the Moulmein forests. About four years
earlier Charles Samuel Pnllnck Parish had been appomtcd chaplam at
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dried plants to Kew.

Before this activity, Griffith had made (1838} his journcy down
the Irrawaddy. The colony at Rangoon had been growing, looking
after its own affairs and reached the state of maintaining a horticul-
tural establishment.

Chittagong as to its flora is Burmese. Mention has been made of
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ranged also the visits of his sons William and Iohn as he well knew
the interest of the plants there. Later Wallich sent his collector, Henry
Brucc, w Chittagong. But none of these contrived to :xplnrc in the
interior.  However a door was found further north and in this again
water-carriage had a great influence—the way by water from the mart
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of Bengal into Sylhet was so convenient and useful. Along it the
first botanical exploitation was made; and we find in Roxburgh’s
day the magistrate M. R. Smith residing at Punduva (16 miles
from Sylher village) to which the hillmen would come to barter.
Tt is evident that his dealings with the hillmen extended to get-
ting plants for his own garden, some of which he would send
as gifts to Roxburgh, He died in 1819, To Pundua Wallick
sent a collector, Francis de Sylva, who living on a boat could carry on
collecting in a most convemient way. In 1826, the missionary teacher
of Serampore, Professor John Mack (see Chapter II, p. 45) visited the

stations of the mission to the Khasis, presumably #is Pundua, and he
and his wife prepared a collection of dried plants which was begin-
ning, Sir Alexander Mackenzie records that 1826 was the year of the
first political approach to the Khasis. David Scott, who has been men-
tioned as sending a scrap of a Camellia to Wallich in 1826 en-
quiring if he had in it the tea plant was at the time the Gover-
nor-General’s Agent on the north-castern frontier, and in 1829 he
suggested to the hillmen the convenience of a bridle-path down from
the neighbourhood of Cherrapunji and at the further end down to
Ganhati. Scott constructed for himself a house at Cherrapunji and
the path was made with the trouble that followed its completion we
o erned, save to mention that the police officer i
Lister, who had the business of restosing order, later did a little
plant collecting. Scott died in 1832 and after a short break Francis
Jenkins succeeded him (1834) operating from Gauhati. He was there
when at the end of that year Wallich received through him a twig

and admitted it to be the tea plant, and admission that caused the
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the alternative ways of reaching Gauhati, the river for the whole way

or the river to Sylher and David Scott’s path through the Khasia Hills,
the former wasted an opportunity of seeking the tea bush in accessi-
ble parts, and so Jenkins would have.the Delegation cross the Hills ;
from Gauhati there was no alternative but the river. Perhaps Wallich
would have preferred to use the river all the way ; Griffith certainly

did not, And o the platean received 1ke frer vieir from a nenfaccinnal
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botanist. Grifith was destined to cross the plateau again and able
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slightly to vary his route. Masters must have used the road, for he
travclled not a littde when in charge of half the Company’s patches
of tea and he certainly collected as far away as Sadiva and in a jour-
ney into the country of the Angami Nagas. Griffith kept a paid col-
lector in the Khasia Hills.

In 1851 Hooker and Thomas Thomson spent the months from
May to November collecting in the Khasia Hills with great vigour
and, wien they lete, Falconer had collectors there ; the Kew Collector
Richard Oldham made a short visit in 1861, the geologist Thomas
Oldham, the zoologist H. H. Godwin-Austen, and the physician Sis
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Joseph Fayrer as occasion offered would ¢
appointed Inspector of Schools, Assam, in 1883 and that connected

him with Shillong untl his retirement in 1887. Sir George Watt visi-
ted the Hills at the beginning of Clarke’s years in Assam, The hills
then and continously afterwards served as a base for botany deeper
in the Province. The tea industry brought fresh workers into 1t. 'Wild
tea had been found in Cachar in 1855 and planting followed. Among
the early planters was Richard L. Keenan who left Kew, where
he had been training, in 1867, to become a tea-planter, and carrying
with him his interest in Botany sent a consignment of dried
plants to Kew in 1874. There is a reported abundance of wild tea
on the Manipur-Burma boundary, where Watr later collected, but
the difficulty of communications beyond Cacher arrested planting to-

wards ir. Few tea planters collected in the Brahmaputra Valley, One
who did was S. E. Peal of Sibsagar. Further collecting was a little
here and a Iittle there, but nothing consecutive. Early in the time
when any coliecting was possible Griffith had gone some 80 miles into
Bhutan on Pemberton’s mission—the season : late rains to the return
of the rains—when he collected nearly 1600 numbers. On his short
journey among the Mishmis in mid-October he collected nearly
1200 numbers. Smaller collections resulted from Booth's journey
for thododendron plants into the mountains just beyond Bhutan, as-
cending to 7000 ft. Colonel Lister’s gathering from the cdge of the
mountains when occupied in a bloodless blockade of the Daphlas of
the Dukrung Valley; a little material from the zoologist Godwin-
Austen, Grifith’s collections from the more castern Naga country ;
Collett’s visit to Kohima in 1891 ; Prain’s collections a year in the
hills of the Angami Nagas; J. Rollo’s collecting of Bamboos, and
the Calcutta Garden’s collecting from the trace of the railway through
the hills ; Griffith’s rains and cold weather collecting about Sadiva and
George Gammie’s collecting there in 1894, '

The collectors of plants for growing ; Thomas Lobb was hunting
for them on the Khasia Hills when Hooker was collecting. Booth

s00n aftcrwards came to hunt for handsome rhododendrons on the
other side of the Brahmapuira Valley. Others followed.

X. SIR TOSEPH HOOKER EXPOSES IN A NEW WAY SO0ME OF THE PHYTO-
GEOGRAPHIC PAST OF INDIA

When the Flora of British India was dong, Sir Joseph Hooker was
asked if he would prepare a review for the Imperial Gazetteer then in
prepatation, and he consented. No one living could have done it better
than he. He recognized and admitted that what he had written in 1855,
conjointly with Thomson, was now quite out-of-date. The two of them



199

had then suggested 64 areas each characterized floristically, and these
they had called ‘provinces’; Hooker makes it quite clear in the new
Sketch that he put them aside though suggesive. He now made a
different approach; he reduced the number of ‘provinces’ to 9, as parts
of three divisions of political India which calls regions.

At the time when Hooker was commenciag to write his Skereh,
C. B. Clarke had preparcd a paper on the geographic dispersal of the
Cyperaceae in British India, and had read it to the Linnean Society
as his presidential address (1898). His approach was through an Indo-
Chinese area cut out of Asia, of which British India became a sub-
area ; and the sub-area he divided into 1l sub-sub-areas. They had a
close resemblance to Hooker's 9 provinces as the adjoining table

shows ;

Hooker’s Provinces Clarke’s Sub-Sub-Areas
Himalayan Region Eastern Himalaya Fastexrn Himalava
Western Himalava Western Himalaya
Western Region of Indus plains Gangetic  India deserta Gangetic |  British India
India plains Malabar Dec- plains Malabar Coro- ‘r
J can Ceylon« mandal Ceylon
Eastern Region of Burma ......... Anam Sub-area  of
India Ava Indo Chi-
] Malaya Pepu nese Area of
Majay Peninsula Asia

Differences not obvious on the Table need not be detaled here :
Hooker and Clarke had discussed them. Clarke excluded from his
paper any botanic defining of areas and sub-areas, as being to his
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purposc no morc than links with LOgrapiy.,

The agreement between Hocker and Clarke is important as far
as it means that both of them regarded sub-sub-areas as having dimen-
sions appropriate for discussion, Hooker judging by the whole vege-
tation, Clarke by the family Cyperaceae which he had recently worked
up for Hooker's Flora. They may assuredly be accepted. Clarke’s
nomenclature is better than Hooker's in avoiding the word ‘pro-
vince’, which word from its very origin has belonged to politi-
cal geography. But the term ‘region’ is as elastic as ‘area’ and is with-
out political implications; there is no objection to recognizing ‘regions’,
‘sub-regions’, and ‘sub-sub-regions’ as in the following pages, should
‘region’ suit the context better than ‘area’. The two authors diverge
widely in dividing or not dividing Heoket’s Eastern Region and in the
ways of dividing the Peninsula of India.

Hocker put an enormous amount of work into the collection of
the data that he used. He would have liked a large number of plant-
lists and had to compile many for his purpose. Having provided
himself with lists, he scored them by the ten families with most spe-
cies proved present.

A few pajges back I have had cause to quete Hemsley on the flora

of the upper Tibetan platean in which Compositae come first, and the
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families follow it in this order: Gramineae, Cruciferac, Ranuncula-
ceae, Leguminosae, Caryophyllaceae, Crassulaceae, Gentianaceae, La-

biatae, and Polygonaceae. Hooker’s first 10 in all cases differ from
the sequence of high altitudes in Tibet. I do not wish to quote all ;
but I wish to indicate what a striking result can be reached, and in the
following table quote eight lists :
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Acanihaceae 7 3 7 . . & .
Annonaceae ' . .e - . .e . 5
Asclepiadaceas 10 . s . . - .-
Boraginaccae . . .. 7 . . .
Campositae 8 8 4 5 2 4 ] .
Convelvulaceas . - e 10 . - .
Cruciferae .. .. . . a . ..
Cyperacess 4 5 3 4 4 5 7 9
Euphorhmcac G 6 B o o 10 5 3

mnineae 1 1 1 1 1 2 3 3]

Labiatae .o 9 .- f 5 . .
Leguminosae 2 2 2 2 3 3 2 2
Malvaceae - . b 6 . - .
Melastomaceae 10 . .- - o .. B
COrchidaceas 3 4 e 7 1 1 1
Ranunculaceae .- . 6 . . s
Rosaceac . . a i . ‘.
Rubiaceas 5 7 . g 4 4
Scitamineae o . e .a . .. 10 7
Scrophulariaceae - .- 5 5 14 7 .- ..
Urticaceae 9 s 10 . . G a 14

The 8 columns carry the name of 21 families of flowering plants:
of them 3, being Gramineae, Cyperaceae, and Leguminosae, occur in
all the columns; Compositae and Euphorbiaceae in 9; Orchidaceae and
Rubiaceae in B. I have arranged the columns to show that the families
in which turf-making herbs abound are on the left and those in which
epiphytes abound are on the right, In brief the table exposes the fact
that the turf-herbs belong to the west side of India and the epiphytes
to the ease side. Why 7 Climatic. Hooker was endeavouring to read
back from present dispersal into geological time. Furthermore he had
called attention to the existence of a Cupulifercus boundary line which
runs along the base of the western Himalaya and at Bhutan turns
south to the Bay of Bengal ; and now his new figures suggest another
line, say from southern Gujarat to the Nepal Himalaya sagging south-
ward in the centre line that under increasing dryness might sag right
to the south of India, restricting without driving out the flora which
Hoocker calls ‘Malayan’, or putting an end to the evolution of the sea-
sonal Podostemaceae of the Western Ghats,

If that linc at one time sagged enough on the map for this — and
the patanas of Ceylon suggest that it did — it has retreated as well as
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advanced. The line anyhow is something that must be considered in
discussions on that drying of India which certain other features de-
monstrate.

Hooker published further decads which do not illustrate climatic
change at all, usually because the collections had not been spread over
the whole year. If two lists be prepared and compared, one from
Griffith’s intense collecting when he spent 24 months in the Afghan
area and the other from list of Aitchison’s Kurram Valley collection,
the first has the Acanthaceae in the sixth place and the second has
Scrophulariaceae in the fifth place, neither getting into the decade of
the other. And in regard to this the reader needs to be told that mili-
tary exigences kept Aitchison out of his area in the spring, causing
the periods to disagree. If Hooker's method is to be used, the periods
and area must agree. The use of Hooket’s device is most certainly
recommendable but with considerable caution,

There is another confusion possible, It is obvious that genera
such as Impatiens, Pedicalaris, and showplant Rhododendron must
greatly disturb the sequences in some areas. In their case evolution
seems recently explosive so that their species have not the specific
value safe to associate with evolution,

Clarke postulated a land-bridge from the Malay islands to Ceylon
to account for the presence in both area of certain sedges ; he did aot
bring to notice the alternative of a route round the Bay of Bengal. ’

I would that the reader should realize the tremendous but com-
plicated interest of Hooket's line of investigation.

The Sketch was put into print in 1903 for the coanvenience of
obtaining criticism; then in 1907 it was published in the appropriate
volurme of the Imperial Gazetteer.

In 1903 Sir David Prain’s Bengal Plants appeared. He applied a
terminology of his own to geographic areas in relation to Bengal. He
accepted India deserta for the dry north-west, India diluvia for the
Gangetic plains, India aquosa for the western coastal strip which the
south-west monsoon scaks, India vera for the plateau east of it, India
subaguosa for Coromandel which the dying monsoon saturates, and
India littorea for the great Ganges delta and the lesser deltas of India’s
outline, Prain's terminology is climatic saving the last name. Profes-
sor Troup later gave another set of names which, though their date
is 1921, T mention here lest they be overlooked.

Robert Scott Troup (1874-1939) entered the Indian Forest Service
in 1897 and had had 9 years experience in the best teak forests of
Burma when (1905) he was transferred to the forest central station
ar Dehra Dun,

The Forest Service as far back as 1872 had taken to Dehra Dun
their survey work. Already three years carlier Brandis had pointed
out that the Service would need to teach at least its Forest Rangers
and, when teaching began, the experiment was tried of giving it to
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apprentices sent to the Engineering College Schlich, who had
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found himself constrained to report that the new Forest Rangers back
from the Roorkee College had acquired there much useful knowledge,
but not in Botany. The upshot was that teaching was established by
the side of the Forest Survey work and a large area of forest attached.

to the S?hool, *.:vhcrt, as recorded, J. F. Duthic would teach the young
men to know their trees.

plan until 1880; then by way of improving work their preparation began
to be regularized; and the process led to specialization ending in trans-
fer of the final and decisive stages to Dehra Dun, The next step was
the setting up of a department for Research, and Troup, though he
was not at first in charge of working plans, scon found his day te day
work in them. The Forest Service had collected large quantities of
data. Troup with these wrote his excellent Silviculture of Indian
Trees. He had commenced it in 1916; he was called to Oxford in
1920 to the post of Professor of Forestry; and the three volumes were
published in the next year. ‘The date of course is far beyond the end
of my period, but to proceed without a reference would suggest that
the work of Hooker, C, B. Clarke, and Prain had a sort of finality,

Troup’s phylo-geography founded only on the growth of forest
trees— there are a Jirtle aver 700 referred to or dealr with in great
detail, led to suggesting these ‘regions’ ;

(1) Western Himalaya; (1) Eastern Himalaya; (iit) The Trans-
Indus 5 (iv) the North-Eastern Dry Region; {v) the Gangetic Plain;
(vi) the West Coast Region; (vii) the Central Indian Region; (viit)
the Deccan along with the Carpatic; (ix) Assam; (x) Burma; and
(xi) the Andaman Islands. Like the sub-regions or sub-sub-areas.
there is as much definition in them from geography as from botany,
or perhaps even more.

It 15 desirable that the nomenclature should come under criticisin,
and that botanists now in India should shape it, and that they cu-
operate with the climatologists for they have put forward classifica-
tions of India’s surface that, differing in detail, should not be neglect-
ed. They suggest improvements : for instance, they take note of the
equatorial air-regime by which there is rain twice in the year as the
sun is twice at its remotest from the equator. Of this the phyto-geo-
graphers up to 1900 have taken no notice, although Ceylon and Kerala
show its effects; phyto-geographers, furthermore, before 1900 had not
thought it proper to divide Ceylon into its dry and humid parts.

Other improvements originating with them are recognition of a sub-
Himalayan belt on the north-west of India, and a closer union bet-
ween the Santal Hills and the Gangetic deltaic plains than had been
conceded.
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XI. PLANNING IN CEYLON

John Christopher Willis (1869-1958) succeeded Trimen as Director
of the Peradeniya Garden in 1896. Trimen, who had become a very

sick man, was endecavouring in spite of his difficuities to complete his
Hand book of the Flowering Plants of Ceylon ; and Hooker, his own
Flora of British India completed, had promised to sce Trimen’s Hand-
book out. The sithation suggested the end of a chapter to any involved
in it, and of course particularly to the new Director with whom lay
planning for the future. The Government of the island accepted his
views.

The taxonomic work of the Garden was to be intensified 2s to
the lower plants, and particularly towards the fungi for cconomic
reason ¢ the disaster of the coffee-leaf disease impressed that. Further,
for the security of existing crops provision for the entertainment of an
entomologist was made ; and for miscellancous eaguiries needing the
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tant to the Director and, as the occasions for requiring his rescarch
could not be predicted, was to be as it were on post-graduate research
within a period of three years,

The three; a mycologist who was to be at the same time

Acsis-
tant Director, the entomologist, and the post-graduate engaged on re-
search were laboratory workers whose results depended on develop-
ment of buildings in the Peradeniya Garden.

I have called my reader’s attention to the creation of a high level
plantation in 1860 when the introduction of Cinchona was contem-
plated. ‘This, the Hakgala Garden, preserved also a sample of the
vegetation characteristic of its zone on the mountains. In 1876 another
plantation was required, a hot humid osne for the accommodation of
the rubber tree, Hevea brasiliensis, from the Amazon; this, the Hene-

ratgoda Plantation, also held a sample of the local jungle, Narturally
these were used for lesser experiments — the way plants unsuited for
Peradeniya would behave in the climates of these plantations. They
are called gardens officially, and botanical work was theirs in this geo-
graphic way. About 1880 the whole of Peradeniya was landscape-
gardened. In 1886 another plantation was established, that of Badulla,
hot and relatively dry, with a dry season between July and September
instead of chat between January and March of the Colombo side of
the island. Yet another plantation was made, that in the dry north
at Anahadrapura,

This useful dispersal of trial grounds was to be somewhat increas-
ed. There was a small school of Agriculture in  Colombe and pro-
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ous on the Gangaruwa estate alongside Peradeniya. The estate had
been owned by the Governor Barnes who, having opened the way for
the coffec-planters into the hills by making the Colombo-Kandy roads
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o hold dcmonstrauon plots and agncultural pracucc regardmg
them was to be taught by the officers of the Garden staff. The illite-
rate peasant, it was hoped, would learn new ways through those who
had learned them at Gangaruwa, Meanwhile he was to learn through
school gardens and then a teacher using a vernacular language of the
1sland was chosen as a demostrator for the schools.

There was a planters’ magazine in the island: this, taken over and

entrusted to Willis as editor, sufficed along with Circulars to keep
the literate in tQuch with the progress of the Gardens. As an outlet
for the Gardens for scientific research, Willis arranged for the publica-
tion of a journal in pure science — the Annals of the Royal Botanic
Gardens, Peradeniya; and the first part appeared in June, 1901. In
it e gave an account of his planning to that date. When later the
duty of education was entrusted to him, he began to call his charge a
department of Agriculture. Then someone else planned, seeking to
place Agriculture over Botany; this came after Willis's deparmment
had been growing for a decade and so was outside my period but I
have to refer to the way in which it broke up Willis’s planning, lead-
g him to retire.

The speed of a convoy is that of the slowest unit in it; the slowest
speed of Willis’s convoy was that of the unit of the peasant’s educa-
tion.

Ceylon is on ome of the busiest of ships’ highways and for some
time before Willis’s appointment botanists of various nations had, as
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on their way to the Netherlands Indies to undertake rescarch, and the
Dutch provided facilities for their work., Willis, taking a lead from
this, planned to do the same at Peradeniya. He wrote : ‘it would be
difficult to exaggerate the value of travel in other countries to the
working botanist, especially if his work lie in the departments of
systematic botany, geographical distribution, ecology, morphology or
economic botany, whilst to the physiological or anatomical worker
there are also innumerable problems which can only be solved by re-
search in tropical countries. He sought to make it easy for students
new from British centres of teaching, and their teachers too, to  visit
Ceylon as others were visiting Java, to learn how the plant lives in the
tropics — a knowledge which reaily is essential — and got sanction
for an extension of his laboratory facilities to make work easy. It
had been necessary to create working room for Marshall Ward when
the coffee-leaf disease needed investigation; Willis WDuld have the

waorkino room r.ﬂ-gdv in advance. But visitors from Britain had come

w1tht_)uf waiting, somc with grants for travel,

Willis assembled his staff. But on the horticultural side the two
chief men were already there — (i) William Nock who had been
acting Director from the date of Trimen’s retirement and who on
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Williss arrival went back to his substantive post at Hakgala, and (ii)
Hugh Fraser Macmillan who had been seat out from Kew in 1895.
H. F. Macmillan (1869-1948) took charge of the horticulture of Pera-

he held this position; but in 1812 with the passing of Peradeniya under
a Director of Agriculture he was given charge of 2ll the Department’s
horticulture and had the title of Supenintendent of Gardens. His 30
ey Naes Inn Aﬂﬂl‘\lnr‘ I‘\ 1vwve b tl'vl-fi-n II"\ o Tvﬁ}bf/'d} F:‘l‘vr}ﬁﬂdﬂﬁ- f‘lﬂj"\
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John Parkin had arrived in Ceylon by an understanding with Trimen;
and to him was given the new three-year post of Assistant to Director.
A disease of Cacao had alarmed the planters of that crep and they
had invited John Bennett Carruthers {(1869-1210) in 1891 to Ceylon
to seck for remedies, The Government accepted his as their Mycolo-
gist, coupling with that post the post of Assistant Director of the
Garden, Ernest E. Green was in  the island investigating insccts,
chiefly pests, and was attached to the staff. The research work of
these three was such as would be done in a laboratory, and so was
also the work that the Director expected to do apart from administra-
tive duties; and so Willis planned to facilitate the research of wisitors
by providing laboratory accommodation for them too. ‘Willis went on
to get chemists attached to the Garden. The plans for the education
in agriculture took ume to shape and, except that the Garden'’s offi-
cers were to teach, could have been separate,

Parkin joined the Director for work on the bleeding of rubber
trees and joined Pearson in rescarch on the plants of the patanas. At
the end of his period he gave place in 1900 to Herbert Wright (1874-
1940, knighted in 1930) whose future economic interests were shaped
in Ceylon, partly as the Assistant to Willis and then as Controller of
the Peradeniya Experimental Station (1904-1907).

Carruthers left Ceylon for Malaya in 1903, T. Petch succeeding
him as Mycologist and remaining untgl 1906, So far the intensifica-
tion of the taxonomic wark of the Garden towards the fungi has had
a favourable development.

Willis entertained no doubt as to the nature of the department
entrusted to him; it was to be brought into line with such depart-
ments as that of the Dutch in Java and reflect the thought of lively
European universities as far as possible, The island could teach many
lessons in the way that tropical life moves.

Here is a list of eminent botanists whose visits proved this aware-
Igss :

Karl 1, E. Goebel, Assistant Professor at Strasburg, visited Ceylon
in 1886; Michael C. Potter, when teaching in Cambridge, in 1888;
'Wliht:lm 0. A, 1schirch, a professor of Berlin, in 1888; John Bretland
Farmer from YLondon in 1801 - Frederick W. Keehle a pﬂst-grad‘l_!_att:

student of Cambridge in 1893; "Carl Holtermann from Berlin in 1893;
Hans Molisch, a professor from Prague, in 1897; Henry H. W. Pearson,
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a post-graduatc student of Cmnbndgc in 1899; . Stanley Gardcncr

1899 K Glescnhagcn from Marbur,q in 1899 Aurthur Gcorge Tans]f:v
and Felix E. Fritsch together, from London, in 1902. The list might
be made longer; but from it the reader understands that botanists of
the new school were very well aware that to visit the tropics was ex-
pedient. I have excluded from it others who came to collect as Otto
Warburg  (1881), Wenzel Svoboda (1886), and Gustav F, Radde
(1890). The first visited many parts of India collecting economic
plants. Willis embarked on a morphological and taxonomic study of
the Podostemaceae, for which he had excellent material in the river
Mahaweliganga close at hand and for the furtherance of which he

to the Khasia Hills. The value of his work was great; as to the
geographic dispersal in the East which the work detailed, there was
a connection with that of Hooker which 1 have potnted out in section
10 and which did not emerge ar the time.

The conditions under which Podostemaceae can grow are limited
by their scasonal need of torremts: thercfore their dispersal proves a
past climate of contrasted scason dry and wet in alternation for ages
long enough for their establishment, Applying what this shows to
the knowledge thatr climates within the peninsula of India have oscil-
lated, we have it clear before us that the margin of the Peninsuia has
never failed, since Gondwanaland went to pieces, to retain its wet
scasons while the inner parts went dry.

Willis did not succeed in finding Podostemaceae in Sikkim, but
they are now known to occur in at least one part.

What was the dying condition of Gondwanaland when the con-
dition of India, bordered by deluge-monsoon-needing Podostemaceae,
took its origin 7

In 1907 a serious accident terminated Willis's field work. His
administrative planning, than which there was nothing more advanced
in India, had made its mark and it is for another to assess the effect
of the counter planning to which [ have alluded,

When Willis was appmnted to Ceylon, thc Forcsts were in charge
of A. F. Brown, who had written an account of the forests as an appen-
dix to Trimen's Haendbook, He was followed by Frederick Lewis,
who, like Bourdillon in Travancore, had been a planter at one timc.
A planter with a botanical interest, who was in Ceylon at the time,
was John Foot Jowett, Passing mention is due to J. Miguel Silva,
plang collector at Peradeniya under Trimen and for twenty years after
Trimen's death his name becomes familiar to any botanist interested
in Ceylon collections,
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Xil. A GREAT STRIDE FORWARD COMES THROUGH THE UNIVERSITIES

At the -nri of section 5 attention was called to the setting up in
India of laboratories to aid or guide certain large industries. "It had
scemed, when Dr D. D. Cunnmgham was sent to see M_lles Berkeley
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the study of fungt was active, as he was to link his work with the
greatest industry in the country, namely the raising of food crops;
but that was not to be; Sir David Pratn, a most intimate friend, states
that Cunningham’s work with fungi, when it came, originated with-
out attachment to economy. In 1878 he was publishing on the way in

which a living organism, whether animal or plant, meets starvation.
This was followed by other work as purely scientific, which gave to
Cunningham the place of a pioneer. The next pioneer after him was
Marshall Ward, who went to Ceylon in 1882 on a two years' agree-
ment originating in a definitely economic enquiry, but which gave
him the opportunity of making investigations of great general import
in pure science. Marshall Ward left Ceylon in 1885 when his mission
was finished; Cuaningham left India in 1897, broken in health.

It was Shortl}' after this that Professor Jagadis Chunder Bose
(knighted later} turned his attention to the perceptions of plants. He
had been led into making observations by physical work which at
first he had in hand in London; and then he took the prosecution of
it to his Univcrsit}r iabaratory in Calcutta.
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the very end of my pcrlod That being so, I shall not f.ollow its course
more than to refer the reader to a publicaton by Professor P. Mahesh-
wari and R, N. Kapil [J. Umy. Gankati 9 (2), 1958} in which are
named the Universities and University Colleges where at courses in
the Science of Botany are given. My chapters are not for the scholars
of these teaching establishments but for the botanists engaged in taxo-
nomic research; and the proper place for them is not the class-room
but the herbarium wark-tables, as four-fifths of the nimes in them are
the names of men who collected plants and by their collecting not
only established the make-up of the flora of India but got together
also a fair amount of information on plant-geography, I began a card-
index when engaged on herbarium work in India and it ultimately
became a foundation for these chapters. As to completeness I think very
few names can have been omitted. The chapters could have been headed
‘A record of the growth of systematized knowledge of the plants of India.’

I had not in my mind when dcrcrmining that my narrative

Lt e Ta¥al

should end at 1900, the fact that Reynold Green'’s History of Botany
i the Hnited T('Jﬂrrdnm ends at the same date. But so much the
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better, for my_chaptcrs become a chronicle that can be read along with
that excellent book.



CHAPTER VII

AN EPILOGUE

I. GENERAL REVIEW

The eatliest cultivation of plants was in the Near East, adoption
being in the manner now to be described,

My narrativg.of the history of Botany as it fell in India over the
four centuries beginning at 1500 A. D. has now been completed. The
reason for the adoption of that date is that Europe was for the first
tme able to instruct India in a rehnement of the science that had
commenced in north-central Europe. The refinement, though it had
very little effect at first, was very real, though weak and imperfect,

and had the virtue of permanence. The reader will find an account
of the beginnings in Chapter I. Chapter VII takes the History of
Botany as a setting into which the reader will readily fit the 400 years
as an inset.

When the year 1900 was reached, India had so far adopted the
science of Botany, as it had become in the educated world, and now
had its own schools, with laboratories and provision for dealing with
its own botanical problems. My reader understands why the begin-
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nings af the sixteenth and twenticth centuries fixed the ends of my
period.
I propese to review the cvnlutien csf the genus Home on thc
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from a date well forward in the Pleistocene, and as he existed in that
limited part of the earth’s surface where he made his greatest deve-

lopment.

Man made more than one attempt to obtain control of the plant
kingdom. Some of these attempts may be classed as agricultural; all
should be studied from the view point of the plants with which he
was specially concerned. 'In the case of Europe, he took the cereals,
and was singularly successful in the temperate Old World; so that
with justification we are able to say that man’s first cultivation em-
braced such plants as Barley and Rice, the first being a plant such as
owes its favaurable place in the sun to namral conditions lm:ul:mg

not suit trees. Man and trees were enemies of cach other. He deve-
loped away from them, for instance in the most treeless parts of the
great continent of the temperate Old World where trees are held
hack from dominance.

1. MAN AND THFE PLEISTOCENE JCE AGE

I draw my reader’s attention now to a phyto-geographical matter
iﬁpﬁ o1 Wﬁi‘k — it 15 Il oOr iﬁcfi’s’;‘SL anda LRl Or i‘.‘rpﬁﬁii‘:gs jliy Wﬁ;k.
Hoaker’s last writing on India led to it, namely his essay in the Tm-
perial Gazetteer on plant distribution, but Hocker had not the mate-
rial that he wanted, and the account is imperfect, though he gave a
useful lead by analysing certain provincial floras of India. In my
Chapter VI, by r&arranging part of his data, I have drawn attention,
as far as scemed desirable in that place, to the contrasted sward and
forest sides of India.

Accompanying the contrasts in India’s natural vegetation are the
conirasts of India’s cropping. The history of the crops and the history
of the climates should be brought to a common footing. Man’s part
in evolution had thereby received light. The belt between sward and
forest has been pushed eastwards since it became recognizable as the
Glacial Ages ended.

Let us see what is believable of it at its ecarliest. The Glacial
Peripd had great alternations of cold and  fertile tempcratures—for
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last great and extensive glaciation followed the other Quaternary
glaciations (some greater) and all inflicted their damage on the evolu-
tion of the northern vegetation of the globe. That is a fact which
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makes it convenient to draw attention to the passing away of the last
Pleistocene destruction by the spread of a condition which must have
killed much and spread herbs rather than crees, so thar the afflicted
areas recovered through herbs. In the place of snow, expanses of
tundra were formed; and what interests us in them is that in time
they became the fctdmg gmunds of herds of mammals —~ we
may picture cattle and deer of various species, asses and their rela-
tives and mammoths. This abundance caused such forms of man-
kind as were in a position to associate themselves, to live by hunting
and they became intensely carnivorous. As the tundra moved back-
Wards, 50 cl1d thc hcrds and thc huntlng men. There came tlmf:s,

was squf:czcd out. It was thcn that pastorahsm cntcrcd and w1th
the increasing squeeze came the entry of more and more herbs into
the diet,

- - . - THE "

I, BOMESTICATION OF L DOG

Within the enclosed area, undoubtedly before 10,000 B. C.,, Man
domesticated the Dog to be his companion in the hunt, It had not
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to hunt in a pack, and when in the pack an urge to common action
determined his behaviour, It was necessary to teach him as a puppy
te consort with Man, He wolfed his food when food was present

lest another should get it, but at all other times he would be co-
operative. He shared Man's shelter and guarded it as his own, while
the man was doing what the dog could not, planning the morrow

and provisioning against it.

1V, DOMESTICATION OF THE SHEEP

In a way the Sheep took possession of Man, who had to learn
to devote the time which had been taken by the hunt to restraining,
pasturing and guarding his sheep. It is posstble to understand the
slowness of the growth of culture without allocating a very long
time to that phase. Time and time again Man relapsed individually,
and was driven back to hunting, then would renew the shepherding
until at last a wholetime shepherd resulted. The advantages of
shepherding must, for the arca, have been very great, to recall Man
to the occupation with millenial persistence,

1 propose to proceed now to unravel as far as T can the way in
which the first cultivation of plants was undertaken in Asia.
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V., MAN'S FIRST APPEARANCE

I am going to the very beginning of man’s appearance on the
globe and shall reach in time his first cultivation. Man became
scparated from his kin thc monkeys millions of years ago, becoming
upright in his walk, flat in his broad feet with his forelimbs, deve-
Jloped in the service of his head, and of considcrabl:,r il'l(.'.l'ﬁ‘HSﬁd intelli-
gence, The amumals bhad evolved hairy coats to Keep theém warm.
He kept himself warm by the borrowed hide of one of them. Ani-
mals hardened parts of their body such as horns for defence, he
took into his hand a hard body to use as a weapon, namely a stone,
W W3 At - FICW A0 LYY AT {sECRTI00TS, [ ACT,
the great difference between man and allied animals is in the addi-
tions or furniture that he carries at pleasure,

So for millions of years, up to, say, 10,000 B. C. man made no
attempt to bring the plant kingdom under his orders, However, he
was active in dispersing useful plants because he carried their seeds
to new situations by taking the seeds to his resting places for use as
food or in other ways, wholly by accident. I come now to show in
what part of the world man first commenced to put plants where he
wanted them to be. The first use of this ability by man was in the
near-cast, and the time was as the Pleistocene Ice Ages disappeared.
The end of these, it is agreed to date at 18,000 B. C.

It is not possible to bring into consideration anything earlier.
We are therefore in need of limiting ourselves by the Iee which
surrounded the North Pole like a cap and destroyed all vegetation
which could not resist it. Moreover it lasted so long as to destroy
the continued life of seeds. In fact, it must be assumed that large
areas were completely sterilised. Southwards, the destruction gra-
dually decreased.

The rest of the land of the World presumably carried on as
before with summer and winter, saving for its future the existing
floras. I carry the mental picture of the life on this afflicted globe of
the Focene Period as in agitation like boiling water, the agitated par-
ticles as genera. [ think that the period saw a particularly great pro-
portion of what are regarded as genera, which the agitation threw
up. The Miocene period allowed the results to settle (among them
was the lineage of apes by which man was to come) by rounding
themselves off into species. From this time for several million years
we know nothing of the life of man except that he is shown o have
existed by fragments of bones and teeth in the soil, of man but not
as he now exists, the last being neanderthal man. He wag not a
success and he died out and in dying gave room to Homo sapiens
or Modern Man (see Zeuner's “Dating the Past”). Nothing said
after relates to any other form of man.

Man emerged in evolution relatively late. He came out of the

15—1 B.S.I.Calj6¢
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tree-living mammals of the lincage of the monkeys by specialising
down the length of his body; the hind limbs set apart for locomotion,
he walked upright on broad feer while the fore limbs waited on the
greatly enlarged head.

At this time, he must have been a herbivore as are the Lemur
Monkeys. Alse he must have lived in a climate supplying his food
throughout the year. It is quite possible, for even larger mammais
than man must have been at his origin, provided the herbage was
always to be had. He wandered into most parts of the world, but
did not reach America for a long time. He varied into tribal divi-
sions, some better than others, and the worst went down. The better
would enlarge the range of their food towards a carniverous state as
they obtained ability to hold their own against animals. He was

i — thine whathasr Jach ar veaatalls arnd whathar hie
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dict at any part of the world was mostly carnivorous, or consider-
ably herbivorous, depended on his opportunities. I am going to
suggest that after Ice Ages, there was an occasion when he became
more herbivorous, and deal with it. lce-ages may be called unusual
OCCUITENCES,

Collectively repeated glaciatons occurred over wide spaces of time
and with wide intervals so that man carried on with repeatcd changes
of environment where one condition would obliterate the state left by
the predecessor. This limits our power of penetrating into man’s
history, but we can draw a sharp line at the last glaciation. We can
think of man through the millennia before that, as knowing everything
that he could eat wherever he was and ecating it. But beyond that
arriving only at being able to name it.

The Pleistocene Ice Ages drew down on the North Pole a cold

cap which, as far as it extended south, greatly affected the living
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This, as regards man, divided the globe into two parts ; that in which
he could live, and that in which he could not. This meant that the
extreme north was out of bounds, I am calling my reader’s attention
to what followed and to explain how it led up to developments in
which man was compelled to get food by adopting a habit locally

that this carried the obligation to await growth, for the plant needed
time to grow and waiting was a tremendous hindrance to foodgathes-
ing man. From the very first when man was locally carnivorous until
the end of the glacial period was approached, we kaow nothing what-
cver, with certainty, about the food of man. We pick up the thread
therefore where we can—namely after this tremendous interval, of
our ignorance.

It is natural to think that man was always thinly dispersed where-
ever he existed in the tropm His density of population depended on a

“food ulnnlv for which he had no means wherebv to increase it, The
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result of this, there and everywhere, would be a controlling factes. In
parts of the globe glaciation introduced another factor. The unusual-
ness of glaciation meant a new factor in evolution of the pattern of the
world. The Ice Age would sterilisc more than a small arca towards
the Pole and keep it sterile, As the severity of the glaciation passed
away, the return of the herbs outdistanced the return of the trees, and

. .

together with an established unsuitability this maintained absence of
trees and furtherence for herbs, which maintained wide grazing lands
for mammals such as would endure the cold.

It 1s now possible to write that the first tillage in the world that
we detect, was brought into existance by increase of population in the
Far East. This increase was brought about by larger supplies of food
for herbs and mammals, and that was the resuit of the Ice Ages
which led up to the perfection of herbs over trees. The increase of
Plants for tillage began with the casiest to handle, namely annuals of
shorr growth.

_ The tillage was caused by need, and then promoted by state-craft,
An which the communal granary became a state instimtion through
the Near-east and then a tax collecting institution and war machine.
The states were able to maintain a department which was very neces-
sary to many of them who were very cxposed to attack from the north.

The reader will find a very interesting account of man as appear-
ing on the earth in the miocene period in Biological Reviews, 1940 by
W. E. Le Gros Clark.

What did the hunters seek — flesh, skins for clothing and some
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hunters and the land falling to Mesopotamia another kind of man
lived.

Now let us refer to what must have been Assyrian folk-lore, that
was committed to the Hebrews. It is the story of Cain and Abel which
occurs in the Bible. Cain the hunter fell upon and killed the mentally
superior cultivator Abel,

Returning to this remark that Abel was mentally superior, it is
easy to justify it. It was by civic arrangements that it was shown.

It is of course impossible to know if these two kinds of man had
any fratures to distinguish them, but of Abel's ability there is no
doubt; Abel was sedentary, belonging to an organised state and the
ability was in the state craft of his lineages; he was not altogether
without some animal food, for he would obtain fish from the large
rivers,

We turn now to the area in which these men lived, and add there-
to the Mediterranean with its similar population.

Asia is the largest land block on the face of the Globe, and is in-
creased in size by having Europe, so to speak, soldered to its western
side. The remotencss of the source of humid winds affects its cli-

mate. The glaciations of the Pleistocene Ice Age must have done the
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same. The result was a very wide area of grassland in the centre bet-
ween the Atlantic and the Pacific which area towards the Equator
passed through temperate lautudcs The glaciations, I believe, by
their lulhug of sceds as well as of the S‘Lﬂi‘ldiﬂg piai'it would make it
much more difficult for trees to return than herbs. All in ail the
ground cover became a sward of herbs or else tundra. These wide
grassy plains promoted the increase of vast herds of mammals. The
herds drew hunters. The population become itensely carnivorous,
When the climate sufficiently ameliorated, man had so multiplied that
he had considerably depleted the source of food and, moreover, the
herds might have moved; from either cause the hunters were driven
to add vegetables to their food. 1 believe it right to see this change
characteristic of the northern part of the land in view,

This is the land of Cain. Southward, where the rivers drain into
Mesopotamia, the land of Abel, the climate is better and the rivers
fload from the thawing of winter snow., The Nile floods later and
longer and so is not exactly similar. However, the food secker who
ranged the lands in search of food in the years from say 7,000 B. C.
was able to collect similar materials from them,

vi, 7,000 To 3,000 B, c,

If we compare 4,000 years from date 7,000 B, C. with the last 400
years of our era should we be making an unreasonable comparison ?
I mean has history run at a very different rate at the two tmes 7 I
think 1 am not unreasonable, when for my purposes, I ask my reader
to go with me fo the eastern Mediterranean to look at the condition

of man at that distant date. As far as we know, man in Egypt was
‘living by food hunting and was probably of the type that we have
called Abel. He was multiplying fast, as the history of Egypt suggests.
He knew that it was casier to find food in some parts of Egypt that
in others, notably in the Delta of the Nile. This mcant spare food in
the Delta, then bartering. In fact, it meant trade. To my mind this
trade, before the end of the period I have named, must have attained
considerable dimensions and, unless we admit this, the history of
Egypt cannot be understood. The trade would be State-directed under
royal guidance, and the traders largely pedlars. It would be neces-
sary for royal interference. Imitation by states N. E. of Egypt would
follow. The pedlars inding markets on the Mesopotamian and other
rivers.

Now, if my reader is prepared to admit the double claim that
there was trade, and that trade large, we can procced to point out
certain consequences. I hope that my readers are prepared to recog-
nisc this trade.
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While this trade was developing, the bunting population, away
in the north where the climate was severe, was occupied in chasing
its food. As to Egypt we may envisage the food-seeker carrying to
his sleeping place a day’s supply of water lily roots, or just ripe barley,
or wild figs or other edible plants. It might be, for instance, a Cress
which did not require cooking. With a small stone he would pound
it to a paste and add such flavouring plants as he desired equally un-
cooked. He might be carrying flex with the object of using it
shredded, to cushion some protuberance of the floor of his cave. This
suggests weaving at some future time, but not necessarily then. The
food hunter was quite likely to have interest enough in the places
where he got his supplies, to direct flood water to any plant which
would benefit by it. It is to be noted that there was no real cultiva-
tion, but there would be storage of grain. Towards the end of the
period the food gatherer was probably interested in the training of
the ass to carry loads and when in need he crossed water on a bundle
of dried reeds.

Vil. THE PCQTTER DISCOVERS COPPER

Clay had been at man's service from very early times. He could
block the entrance to the cave in which he lived as a protection
against intruding animals. His hands were sufficient to do  this.
After he had discovered how to make fire and had got the use of it,
he went on to bake cups. No doubt he had been doing this for a long
time — actually, when the profession of potter had become widely
extended, an inquisitive artisan took a material which had no use in
his hands and baked it to excess. As the material was copper-ore and
the temperature high enough to make copper malleable he got a new
kind a pot which was not breakable, but could be beaten to shape
while hot to make spades and other implements, The exact date of
this is not known but it would have been not eartier than 5500 B, C.
or in the next 100 years. Nor is the exact place known, but it is right
to associate it with the race of man that occupied the country south
of the hunting area. The discovery is one of the characters that I
have pointed to as proclaiming a superior mind of the lineage of Abel.
We may reasonably ascribe to the same lineage the organisation of
the trade to which we lave referred. Those who brought copper into
use found a means of strengthening it by alloying it as bronze and
then later it was found out how to smelt iron,

The use of these metals for agricultural implements does not
provide a date for fixing the beginning of tllage, but it does indicate
the firmer establishment of it, In fact it would seem that there was
no exact date but a slow and unrecorded entry.
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The pussession of copper quickly led to making bronze. Iron
became recognised, but defeated smelting at first.  However, that state
known to history as that of the Hittites, contrived to find a way of
doing so. The Hittites are thought to have been a confederacy. They
occupied land on the border of Cappadocia and knowledge that they
had discovered how to manipulate the smelting reached the Pharoah
in Egypt, who endeavoured to purchase iron, He reccived a promise
of some when supplies were available and also a dagger as a sample.
The dagger indicates the nature of the use for which the iron was
wanted, but of course it was equally good for agricultural implements.

Now the Hittites would seem to have been much more of the
line of Cain than of the line of Abel. Soon after the discovery of how
to smelt iron Baghdad was attacked from the north and taken by the
Kassites (2100 B, C.) and the Aryans followed.

The reader, having noted how the population had increased may
be told of the evidence that the quality of mind was good. How this
had come about cannot be suggested. The genus Home broke wp at
various times Inte new forms, and it is simple to se¢ in the type of
man now occupying the near-east such a new form. My reasons for

- = - R’ = na ™ mrailakd _tallla I
L) o L3 L -

not a little success in organising a civil system., He originated writing.
The potters’ jars made useful grain stores among other uses, There
would be a big trade in them, with breakages and renewals, Some
intelligent potters experimented in baking a new substance which hap-
pened to be copper-ore, and attempting uwnduly high temperatures
actually got copper. This must have been among the people of whom
we are writing, and to be counted evidence in favour of their ability.
Woolley, in his account of cxplorations in Chaldaca, obtained a clay
tablet recording the bringing by ship, up the Persian Gulf, of copper-
ore. The exact source might have been from as far away as India. If
it were, it is evidence of traffic not recorded, at any rate it is evidence
in favour of the progressiveness of these people. Statecraft, among
them, put the temple next after the king which obviously entertained
a civil service. It collected grain and other stores, where-of naturally
food was one.

VIII. LETTERS

The Alphabet came to the same people of the lineape of Abel
out of their trading. The potter devised a king of signature stamped
on a lump of wet clay as a distinguishing mark.

The official in charge of state stores of grain kept his records of
grain both inwards and outwards in accepted hicroglyphics. The
latter extended into an alphabet.
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The cleverest thing about this was the manufacture of something
that could be made to indicate abstract ideas. It was easy to make the
drawing of a crocodile indicate the whole sound of the name of the
animal, But when it was desired to indicate also the colour of the
crocodile, this was more dificult and required a common understand-
ing between rcaders and writers More than one alphabet was pro-

TamrEana

1. PUBLIC GRANARIES

Archacologists are accustomed 1o find buildings that have becn
used as granaries, recognising them by finding grains of cereals used
as faod. The most comtaon is Barley. I da not find the reason for
this being the commonest to be fully understood, In the records of
Mesopotamian States we find that the indented soldier was paid in
grain of Barley and required to plant Barley. As T understand it the
Barley got its place by civic authority. That is to say, that the same
authority fixed the amouat and the nature of the grain. In this way
onc is given to wrongly assume that DBarley as food had a much
greater importance that it would have had were it not for its vield of
beer and its use as currency. It was one of the first cereals to be
cultivatcd and at that the statement should terminate, I see the genius
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circumstance is to be grouped along with the Alphabet and Pottery.

X. THE THIRTIETH CENTURY B. C.

It is common with authors to  suggest that writing began about
this century and so also the age of metal. 1 should myself feel inclined
to put the beginnings of these two somewhat before that century ;
but T am not prepared to argue it. Whatever is right, the first tillage
was much earlier-but regular tillage was not carker,

It is an 1mp0rtant and dlsappmntmg thmg that we have 50 litle
information regarding the Wheats. It would be impossible for the
food-gatherer collecting Barley to pass aver the Wheats when he met
with them, possibly he would not dtstmgulsh them. If he took them
to eat he would be likely to scatter their seed. In brief, Barley and
Wheat arc two things that could be produced together. The Mlllcts
would not share in this. They did not get cultivation because they
were not worth it at that stage, My reader may expect cultivation of
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Millet to come in when it was worth while to grow it, as for instance

when agricultural tools made it so, or increased demand. o

The distribution of Mitler culdvation, in Europe and Asia, is so
definite as to be interesting. The smallness of the grain matters less
than the slight inconvenience in harvesting.

At what do we arrive? Man while still entirely a secd-gatherer
discovered how convenient for gathering by hand were Barley or any
of the Wheats and so gave them the preference, first in harvest, then
in multiplication, and thesc grasses made a nucleus for his store round
which other cereals were added. At the same time he was a cri-
tic of his own fondlings, taking note of the differences between one
and another of the cereal grains, recognising what Barley and any of

€ ¢ats were to him, From the very first assigni -rraki
to Barley and then bread-making to Emmer.

It was about 2,000 B.C. when bread-raising passed inte favour
that, as Barley did not respond, it went into second place after Emmer,

'llr]'I':r'l'.\ Ao "‘1# l‘f‘ﬁﬂl‘ld!‘l‘l Wth‘ - fl"i'fl‘l' f;ﬂ'l."

Y ALANEL TP el A1ii% wWLGELILLAIEEWd TerELL GAL ARAGERY LEAAAT

When I am asked to give a date for the first tillage and to name
the plant I am not prepared to be more precise than to suggest that
the date for systematic cultivation might be in any century near the
thirtieth and the plant might be Barley or Wheat.

XI, THE SHEPHERD

The Shepherd has not been mentioned yet. His occupation” was
essentially food gatherings, either directly for himself or directly for
his sheep. It was a very different thing to the hunt, and of origin
late in time. As a wholetime occupation it looks likely to have ori-
ginated in such a mountain district as Syria. It is much more the
question for zoologists than for botanists.

Professor Childe names as centres of progress jutting out as it
were from the level of culture in Mesopotamia, namely the Nile, the
Euphrates and the Indus, calling them “those tiny patches of the
carth's surface” and commenting that each ot the three had the cha-
racter of working on metals, then rare, that were fetched from a
distance. The comment is most interesting in the suggestion of ex-
ploration, but it does not lead up to an annexation of business in
the Indus valley to the west parts of Mesopotamia. When the year
3000 B.C. had passed, repeated misfortune fell on the eastern states
of Mesopotamia by outhreaks of the food hunters to the north. Over
the next 2,000 years, these probably kept their overflowing numbers
as Millet—eaters extending into northern China, They were not likely
to improve the agriculture of the Mesopotamian lands that they

invaded but there was improvement which appears as if there was
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improvement towards China. There rich light seils offered open-
ing much as the loess soils of the Danube were doing in Europe,

The reader will ind in Prof. Childe’'s What Happened in His-
tory (page 94) estimates of the populations of the cities of Sumeria
together with information on administration matters of this period—
the period of urban revoludon. Historians suggest two millennia
for the urban revolution. It is very interesting to read in Professor
Childe’s book (page 110) “The first socially approved was apparently
Barley, the staff of life that everyone needed and to obtain which they
must work and produce goods™.

Here we may remind onrselves that raised bread was made from
Emmer for the new fashion in Egypt from about 2,000 B.C.

XII. EXPANSION

‘When the habit of dlling had been established, there were two
lines of expansions open, one was purely geographic, namely the
taking up of the habit of tilling in a wider area and the other the
application of the habit to plants which had not been tilled be-
fore. Both may well have been very quickly adopted in time for
progress by 3,000 B.C. and there is a record of a King who saved
the garden herbs, which obviously means he brought water to them
by a new canal

From the wording of the record it is implied that little pat-
ches of vegetables were customary, Prof. Gordon Childe in Chapter
VIIL of his book What Happened in History, describes the fal-
ling into decay of this period (after 3,000 B.C.), as lasting nearly
1,000 years. Then came a recovery with Babylon as its centre.
Iron had become the dominant metal and agriculture had henefi-
ted.

The position towards 3,000 B.C. in eastern Mesopotamia clearly
was greatly advanced. The cities were large and prosperous ; the rivers
reached the Persian Gulf through a network of water courses with
boats coming to them from the sea with merchandise, their banks
carrying groves of date palms. Their temples and dwelling houses
weére sct in garden plots served by irrigation. It would seem that
there was plentiful cultivation, so long as water could be got. The
river mouth provided abundant fertility as silt and abundance of fish,
What plants were in the gardens is nowhere recorded, but they must
have been in variety.

This prosperity was interrupted soon after 3,000 B.C. and for the
next twenty centuries, life for the Sumerians and Akkadians was
?& bs:lccessmn of vicissitudes, ‘The inheritance of Cain was preying on
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It was during these twenty centuries that the Aryans came from
the north into the country, now Western Persia, as nomads, and with
the sea in front of them turned eastward into India. They were ilhi-
terate and at first barbaric, but the people, among whom they came,
reacted and apparently raised the average preserving not a little of
the civic organisation that had been their predecessor.

The possession of letters could not be destroyed at 1,300 B.C. and
influenced the course of development in spite of warring. The tem-
ples with their staff of scribes must have increased, and soon after the
end of those twenty centuries were doing new work using clay tablets,,
those of the King of Assyria, Assur Bani Pal, were writing for the
King a dictiopary of medicine.

What a tremendous amount of lost endeavour must have passed
during which the effort was being made to develop the land. We
close the empty record and reopen some ten centuries B.C. The Herbs
that had joined Barley in cultivation must have been many but can
not be discussed here. It is interesting to find how greatly the Greeks
were advancing.

There is an important observation to make here. It is that the
invasions from the porth had begun to be less injurious; they re-
placed rulers more than customs. These replacements left country
customs to advance civilisation. It even happens that there was peace
ful penetration from the east of Mesopotamia with no other purpose
than getting to know the country.

The three grear inventions of the linecage of Abel that I have
put together, the device of taxation by grain, pottery and an alphabet,
were not the total of their credit. Following up agreement on
the meaning of the symbols of the alphabet, they started collections
of written records which grew into librariess 'The scribes were
certainly proud of their ability to make records and influential
through the priesthood. The medical work written by the scribes
for Assur Bani Pal was written on clay tablets and by thar way was
preserved ; the bits have been rescued from the ruins in soils. The
King was certainly of opinion that he was doing a good thing, and
assuredly he was. It became apparently usual for contemporary kings-
to do similarly. There would be pride in eficiency.

¥IO. A POSSIBLE COURSE OF EVENTS

(1) That Barley had the place to which Pliny assigns it, namely
as the first cultivated plant, is not probable, but that it had a very
early place, is.

(2) When Man was completely a food-gatherer it would be col-
lected according to abundance.
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(3) This collecting was favourable to the most abundant of the
food-plants collected, because it obtained the advantage of the most
transport by man who took it to his resting-place at the end of the
day.

’ (4) This would give an advantage to Barley if it werc the most
abundant ; and I think that it may well have been, during the first
centuries accepted for examination.

(5) We do not possess any data, but can refer to what we know
of the present distribution of plants.

(6) The climate of central Asia has been referred to as afford-
ing conditions encouraging cereals, There is a great deal of study
not yet done,

(7} At about 7,000 B.C. this encouragement may well have been
considerable in Egypt, by conducting water to positions remunerative
to dwellers by the Nile at flood-time.

(8) The encouragement might even have been greater by distur-
hing the soil.

(9) After this there would be an extension of encouragement aloag
the rivers.

(10) The collected food-plants were subject to a sorting in the
course of preparation for eating, and to a storing of the surplus. This
meant 1 greater scattering of seeds of the cereals. It led to a measure
of selection. This would be progressive at 1500 B.C. and the encourag-
ing conditions would be similar in Mesopotamia,

(11) Whether they reached India or did net, cannot be stated.

{12} With 1300 B.C. came the great development which put an
unknown variety into cultivation. Populanon had greatly increased.

(13) The storing of seed domestically had doubtless a general
usage and therefore there must have been a very fair knowledge of a
varicty of plants.

(14) The population was divided between hunters and agricul-
turists. The wars they made on each other asked for so much civic
organization that stores of food became munitions of war, The fAight-
ing men were paid from the domestic stores. The chiefs compelled
cultivaton and the position was created to which Pliny referred.

(15) The centuries between the beginnings of food-hunting and
this conversion of Barley into currency had been very many.

(16) Towards the end of this time, as I understand, the success
of cereal cultivation in Europe and Asia had drawn the Millets into
cultivation,

Eastern Asia is regarded as the original home, and meets the
demand made by the Rice for 2 tropical home. If planted outside
the Tropics, its short life permits growth over part of the year, and
there are several rivers in S. E. Asia which discharge through consi-
derable deltas, one of which may be taken by the plant geographer
as a probable home. I favour those of the Brahmaputra and Irra-
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wady. If the former should be given preference, there is a montane

Specics the castern Himalaya which can be quoted as a likely de
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If the river estuary were for instance that of the Irrawady, the
road into India was no long one; moreover the lesson of how to make for
the rice the right conditions was obvious, Rice got into India ; its
spreading, after getting in, was a matter of implements for its culti-
vation and therein we see an argument for the lateness of its coming,

On the other side, that is to say away from India, somehow it
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unhkc that of India. In the foot-hills of the Hnnaﬂaya, it got a
selection towards longer life. These characters, I would say, came

to rice at the hand of man, though by accident.
Rice was so satisfying that food-hunting man was prepared to
make great efforts to spread it from the restricted limits of the delta

where he found it, and in this way when cultivation began he pro-
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crop south into the Malay region.

Rice in the Gangetic Delta today finds its most natural home
towards the back of the delta where the proportion of river water is
a long way higher than in the more saline front. It would seem, for
instance, that dwellers of the better end of the wide flats of the river,
runmng slugg;shly, nounshcd a populanon whosc food was got hj?
llllIl[Il'lg, Du[ l[ was [ﬂt I]CSI! Dl' IlSﬂ on WﬂlCIl l'_[].'B}r GCEEHUCU 1“3[:3(1
of the flesh of mammals. It is rather important to note the depen-
dence to be on flesh whether the man was chasmg wild mammals in
the hunting grounds of early year or snaring fish in a Burmese
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ing, but what of the rest of the year ? I suggest such things as
aroids were resorted to, and that he might even be induced to move
to the muddy puddles near his shelier, living plants for usc as
needed. Rice would npaturally become associated and there was the
beginning of his cultivation.

It is well to point out wmh some emphm that the agncu]tural
system commencing with Rice had lcarned nothing from the system
commencing with Barley. The two met end to end in India. The full
light of the sky came to the first from a climatic inhibition of trees, but
to the rice by the active removal by man of trees, There was of course
a third disunct system, that of Amcrica. It began with hundng
and continued with hunting until man had reached his limits, when
he was driven into association with trees, Where the fresh water
enters from the rivers, this favours the growth of Rice by reason of di-
minished interference by trees with the light which Rice demands and
is of little salinity
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It s bchmrcd “that Rice, originating on the very borders of India,
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passed into cultivation cast and west, entering India and entering China,
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It happens that the races of Rice in China and Japan show a very
slight difference in shape to those of Indi2, which is as if the plant had
once and for alf time started in either direction. Starting its spread-
ing i 12, i ' { 50 to ai
against the wind. Man found himscif obliged to impound water
in order to give it cnough, thus being obliged to tnvent the artificial
lakes tn which he grows it throughour India. It may be noticed what
an advantage an efficient spade could be when he came to throw up
the embankment holding up the water. Quite commonly he prepares
the surface under the water by use of a kind of plough which stirs
but does not lift ; however throwing the embankment round the field
means lifting, so that there is very good reason to remark what an inti-
mate connection there is between the spread of Rice growing through
India and man’s acquisition of metal, The metal is recorded as coming
into use in agriculture in India,

The following statements refer to this crossing of India. Campbell
Thorpson wrote in his Dictionary of Assyrian Botany (1949, p. 106)
that there is no difficulty in accepting as a certainty that Rice was ar
least known in Mesopotamia, if not cultivated, in the 7th Century B.C.
Shipping was alone sufficient to have made the grain known, theugh
carriage by ships cannot prove cultivation.

What view are we to take of this crossing of India ¢ It would be

fire might be used, much more than fire would be required to bring
the advance about., Wheat and Barley were certainly met in the jour-
ney and of a certainty they fought back. Rice found it difficult to pene-
trate the Wheat area, but I will not discuss this.

The Pallavas are said to have migrated across India, which would
be by the Godavari Valley. The statement, however, lacks subs-
tance. In Java and some other parts the nature of the soil gave such
encouragement that swamp rice was resorted to. My reader must
realise that much written about dry land Rice coming before swamp
Rice is wrong save in regard to unusually favourable localities,

That Rice held the first place in crops in Burma and Indo-China
is beyond challenge and it sprend beyond these countries. In spite
of the plants light-hunger there was in Malaysia a slight margin of
advantage which led to the cereal being grown without impounding

it

E1Ts

By the closing of the gap in India between Wheat and Rice, there
was a tremendous step forward, and it is certain that a large part of
the success of the Maurya Rulers and probably much of the brilliancy
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I amy very anxious that my reader should understand that Rice
came into cultivation without any contact with the cereals of Mesopo-
tamia, I have suggested that its original home might have been the
'Brghmﬂaputm Deltz. Now whar is thers to support thig? In the
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first place its spreading expressed itself, and its representation north
is by a possibility derived species ; so that geographicaily the situation

is correct. It is also correct in regard to the possibilities of achieving
the distribution historically. Southwards, it would scem to have
had a forest to overcome and with man's aid did it. He brought that
about by producing what is called “dry land Rice” When Rice reach-
ed the intensely fertile, volcanic soils of Java, the rcturn was so reward-
ing that field was ioined to ficld until large arcas become swamp rice,
It is very disappointing that we have no hard information of this spread-

Rice will grow along with certain aroids. The cultivator of the
Delta might be interested in planting Celocasia and Alocasia and other
aroids, As Rice crossed India, three Millets of the genus Pamicum ap-
pear to have become associated in cultivation,

Rice cultivation is quite likely to bave been a factor in drawing
westward the sugar-cane also,

XIV. KORTH TEMPERATE EAST ASIA

The whole of this is a region of Millet. From the great abun-
dance of Foxtail Millet in China, it has been assumed thar its cultiva-
tion originated in China, but it appears as likely to be at home in any
part of temperate Asia also. A transitional way of life is seen in the
south of its mountainous arca, where hunters go out at mid-winter,
carry the flesh that they take over the period when it will keep to low-
land markets, and after that, and the delay due to it, set about Millet-
growing in a short season.

XV, TROFICAL SOLTIF-EAST ASIA
This part of the world, which includes Malaysia, is characterised
by a humidity which so prcvalls that phytogeographers have some diffi-
culty in dividing it. However, assoctated in its north parts, to which

I have atributed the origin of Rice, is the origin also of the Great-
¢r Yam, which found its way down the course of dryland Rice
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a course of the cultivated rice across India and forwards into
Africa.

it i5 an mecrfcct t'md whcn thcrc is no addmon o& ammal Eood
therefore the need of the fish, Deep in the delta the fisherman had
his shelter and he gathered such vegetable food as he wanted to eae
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along with the fish. [ suggest that a beginning was made with
perennial aroids, which the fisherman stuck into the bare mud banks
of a creek conveniently near his shelter and that into this perennial
source of food in the course of time wild Oryze sative was taken.
The position suggested embanking; and with that conditions were
present for starting artificial lakes outside the delta and the inflow
into the delta ccased to be a limiting factor.

The parental Wheats had spikes that shattered ; so would the first
Rice be expected to have the shattering habits of O. sativa var. fatua.
The attraction of Rice which sent its cultivanon castward, sent its

to give it the needed sunlight, had to fell, and it was dry land rice
which was then raised. Inasmuch as the labour of felling was more
exacting than the labour of cmbanking, the date of the spread of
dry-land rice towards Malaya would be later than the commence-
ment of the march of irrigated rice across India.

Dry land rice makes a return so much lower than irrigated rice
that enterprise, where the labour of entrenching and terracing brought
reward led, for instance, to such glorious stretches of rice as may
be seen in Java, They were developed late in time by redirection.
Such rice-growing for success requires co-operative labour, and has
been a great political factor. Irrigated rice in Java presumably had
no direct connection with the aroids thac led irrigated rice to its
popularity.

When did the cultivation of Rice reach north-western India?
Hymns of the Rigveda contain no mention of the grain, The
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manas literature is dated by scholars as likely to have got into writing
after 600 B.C. If it can be connected with the provision of spades,
Rice perhaps started the journey from the head of the Bay of Ben-
ﬁzl about 3,000 B.C. The pace at first would be very slow. It would

slow again at the dry end of its journey by which time shipping
leaving India and rice harvest would familiarise the grain in new
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in his Dictionary of Assyrian Botany (p. 106 : 1949) ‘there is no diffi-
culty in accepting the certainty that rice was at least known, even
if not cultivated in Mesopotamia, in the 7th century B.C) Laufer
points out in his Simo-iranica (p. 372; 1919) thar rice was unaccept
able—we may say, it is still unacceptable—in Persia at the date of
Alexander the Great (327 1o 325 B.C.). This would be natural, as
the novelty of the cultivation would hold the cultivators up and the
novelty of the domestic preparation would influence the markets. It

was not until the 8th century A.D. that Rice took a first place in
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Turkestan.
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What of its passage across peninsular India? It had most cer-
tainly other cultivated plants in company, and it is possible to name
some, but to arrange their adoption chronologically is not possible.
There was the Barley and Wheat system to the west of India and
influencing the Indus plains at 3,000 B.C, and this date has been
suggested for the start of the movement of Rice from the Bay of Ben-
gal, A subsequent leap of wheat into the hills of the centre of India
would be certain, and take place early, and be followed rapidly by
acceptance for parallel cultivation of -the three panics, Panicum crus-
galli, P, miliaceus and P, milare apd in additon Pespalum scrobicu-
fatum, all four likely to have had their first cultivation in India. Pro-
bably the Leguminous Phaseolus rediatus and two derivatives P. aurens
and P. mungo were added and Amorphophallus campanulaius as a
root crop. Not one of these needed more water than the climate
supplied within the Peninsula, If the acceptance of these was in In-
dia, they were most certainly associated with other cultvated plants
before a date at which Rice took the local lead.

Moving with Rice from East to West were cultivated races of
Musa, of Dioscorea alata, perhaps Colocasia esculentum. The conclu-
sion is that Dravidian India collected to itself an agriculture between
3,000 B.C. and the holding up of the Aryans’ coming, that was not
despicable. Further than that the closing of the gap between Rice
and Wheat which brought all India everywhere a supply of the best
available cercals was a tremendous event. The abundance favoured
the release for agriculture labour that the buddhist fraternity claimed,
and got, and it can be thought that the brilliance of the Gupta Period
was not without stimulus from the resulting proportion between pro-
ductivity and population.

The swamp dweller grew sundry plants which he took for eating
with his fish. The river banks were muddy and because it was con-
venient he brought certain aroids, Colocasia and Alocasia, to the mud
nearest home and thrust them into it. He would bring home rice
panicles to eat the grain when he found them and some of the rice
grains would be dropped into the mud, until he made an elementary
garden plot. Meanwhile, his neighbour who lived beyond the swamp,
seeing proft to be got from the rice, tried it above swamp-
level. The fisherman's efforts led to embanking ; the forest dwel-
ler's to drf land rice. The fisherman’s anxiety to conserve the
stock on his mud led to embanking and the forest dweller’s to
forest clearing, The impounding of water made it possible for
the swamp cultivation to spread away from the rain;the forest
dweller’s efforts met with some reward if he worked into the
wind that brought the rains; so his way of life was directed towards
Malaysia.

'Wc may say that Rice cultivation had three streams; one across

China availing itself of the course of the Yangtse ; the second down
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southwards to Malaya ; and the third across India chiefly in the lati-
tude of the Circars and Godavari. The last advantage needing em-
banking. And yet another spreading has to be recognised, namely
into the castern Humalaya. It 15 unlikely to have been contempor-
ancus and likely to have depended on evolution in the mountains.

Kittel has suggested that the word Vs is dravidian and as such
it would have bccome attached to Rice as Rice made its way across
India. The crossing was completed when the Aryans had lost that
name among the population of N. W. India. It is demonstrable that
Rice had leapt the north-western barriers of India and a competition
for prefcrence between it and wheat was on. The reader is referred
to Laufer’s Sino-iranica, p. 374 for additional data. But while there is
light available on the time when Rice ended its passage across India,
there is none on the beginning of its passage, unless the availability
of digging tocls is found to afford cvidence ; and I do not see value
in it yet. There 15 a claim in Anderssen’s Childern of the Yellow
Earth (pp. 186 and 335; 1934) that a potsherd found in the Chinese
province of Ho-nan carried the impressions of rice-husts and belonged
to 3,000 B. C., thereby proving Rice in Ho-nan at that time ; but too
many uncertainties arise — the date 1s chalienged. Were the husks
from cultivation ¢ And swamp cultivation is not essential. I regard
the adoption of millets in Inner Asia as secondary results of success
with Wheat, 7.e. their culavation did not lead in the cultivation of
Barley and Wheat ; but they were led in.

There is today a way of life on the Tibetan borders of Yunnan
which illustrates a way, perhaps the chief way, in which the cultiva-
tion of millets would begin. The shortness of the season during which

~ a millet is on the ground is not much more impressive in length to

have that of the better cereals, and that needs explaining. The way
of Ifc referred to is this. Hunters go out in the severest of weather
and hunt in the mountains, whence they bring back venison or other
ke meat, conveniently frozen, and sell it in low level markets. When
their hunting season ends they do a little millet-raising and the opera-
tions for it had to be added to the actual cultivation and by this make
a full millet season. 1 do not claim that the original adoption of
millet for cultivation was in the localities where this is the way of life,
but I do claim that it would happen in the interior of Asia. Various
writers claim the adoption of Foxtail millet in China and suggest
northern China, but I wish to point out that adoption in the centre
of Asia i1s more likely. Northern China has a most trying climate in
spring, which could have been against cultivation.

The closing of the gap between Rice advancing from the East,
and Wheat from the West would have consequences of historic

and with prosperity, letters spread under the Mauriya Rulers.
From among the small Millets, Asia north of the phytogeographic
16—1 B,S.I. Cal./64,
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line along the Caucasus and through the deserts just south of the Oxus
teacted to 2 demand for quicker returns than Wheat gives, and
Elensine would seem to have travelled to India along with Sesamam
from Africa and through Arabia — a sumerian element,

XVI. WHY IT WAS THAT THE GREEKS WERE THOSE TO WHOM THE ORIGIN OF
BOTANY IS ATTRIBUTED

I have written in my Chapter I “that a system emerged out of
the Technology off Healing in a particular part of Europe” This was
Greek territory and the Grecks exploited it with grcat success. They
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was Hippocrates, born in the Island of Cos, about 460 B. C. and died
in 375 B, C. The scientific acumen of Aristatle, who followed him
(born 384 B. C. and died 322 B. C.) not as 2 physician but as a
natural philosopher, may be referred to in evidence of penetration
among the Greeks, Aristotle had been tutor to Alexander the Great
and so imbued was he with the scientific spirit as to stimulate the
attachment of scientific observers to the army of Alexander the
Great.

The Greeks, that is to say, those of Greece and her colonies,
added to which must be Macedonia, outside the west end of eastern
Asia were in sharp opposition to the kingdom of the Persians at its
castern end — Alexander started his war over-running Egypt where
he founded (321 B. C.) his new port of Alexandria. Then he turned
east, overthrew the Persians and invaded India. He did not survive

his return, dying in 323 B, C. His new city was so successiul that
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on Egyptian soil and filled all thc places open to them.

The vast activity meant extensive enquiries and gain of knowledge
that was essentially taxonomic botany. The reader will remind me
that medicine consists of many parts and that Materia Medica is not
the largest part of it ; but it was in carly days of larger importance

approved ‘medicine.
Greek mcdtcmc estabhshed in the 4ch century B. C. filled the
libraries of Alexandria during fourtcen centuries, nor always with
really wise judgement, but was certainly useful and learned in such
work as that of Galen which extended to sixteen volumes (papyri).
Out of the energy of this Greek Medical School, and when the Schoeol
ot so far as to question the identification from one place to another
of the materials prescribed, the importance to the sick of identifying
th: drugs became cvident ; this was the first step in Botany. In my

ahoabme T L-\j ir\r11.|f"n+hrl 1-1n11:r 1.17‘1ﬁn 'I-I’\ fret cten  francfevead
H,!El, Lllﬂrlbl & ALERY ALE%E il Ll w L l.- e o PR R gt ]



229

enquiries to Europe by good fortune it reached the centre of the new
art of printing and had the use of Latin as a common langnage. The
physicians of Europe had in their favour fewer propositions in front
of them than practitioners in the Tropics. They were naturally
keenly critical very serious and anxious to be right. I need not say
more than point to the considerable library of what we call Herbals.

I have given in the map in Chapter I, the names of the towns at
which the Herbals were printed, and my reader should be clear in
his mind, whence spread the foundations of real scientific Botany.

I must refer to the discovery of America, Those wonderful
voyages of Culombm and others were thrilling in the novelties that
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lated description, Maizc was established in  Europe at once and
other useful plants followed. Ir was at the height of this interest that
Garcia da Orta went o India. He put inte print the first accounts
of Indian plants. Cristobal Acosta figured them. Very slowly, as my
narrative shows, new comers took up their study, My narrative indi-
cates this.
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It is time to return to the botanists themselves to let the circumst:
ance be cxplained of Europe possessing a system of Botany when the
rest of the World had scarcely more than Botany's technologies.
Firstly, the system had not at A D. 1300 had time for spreading. To
T THTS .I.ﬂf ][S UI]ngdUDIl U}f U.d['t: r.l.ll{l I]ld.Cﬂ lS a4  more 1].'1-
volve
working together of conditions to brmg it about. The date had
depended on the Renaissance of Learning which followed Eumpes
Dark Ages. Dr. Arber conveniently cuts out of the general renais-
sance a late part as the Botanical remaissance,

It is right to call it a movement — a movement among the physi-
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municating their determinations to  cach other calling their books
herbals, They profited immensely by the development of printing
among them ; it gave them cohesion, Though they were of several
nations the use of Latin secured a common understanding. When
the North Ttalian physician Matthioli visited Vienna to verify if pos-
sible what Dioscorides used from the precious manuscript Codex
Anicige Julianae, his decision must have had rapid diffusion. The
unification of the gathered knowledge was 2 great asset thronghout
the movement. It is interesting how woodeuts of plants reappeared in
the works of others than the writer for whom they had been cut;
but the publishers were instrumental there. A greater factor in
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the movement than the geographical unity was that the physicians
were students of a2 limired flora, a flora which was in contrast to the
exuberance of the tropical regions. [ think that it is right to suggest
that the system could not have developed without the joint co-opera-
tion of the three factors — the frarernity, the pnntmg, and the restri-
cted flora of a temperate climate. The like conjunction was improbable

on two occasions in the World's history, and the initiated inevitably
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cation learn on simpler problems how to deal with the more complex ;
and the initiated out of their experience were the more ready to read
the problems of the Tropics when faced with them.

Let us straighten out the time-scale by a few dates.

In May 1498 a Portuguese ship, at the end of a voyage of 11
months, dropped anchor at Calicut. The voyagers stayed for nearly
6 months and then the first contact was over, with an exchange of

merchandise and the departure of the Portuguese with such informa-
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I mentioncd in my first chapter, among them came Garcia da Orta,
an excellent pharmacologist who spent the last half of his life in
India and wrote a very worthy book on drugs. It held some botani-
cal observations as well. Just in time to print it a printing press was
set up in Goa and Garcia took advantage of it. The hook, however,
was for his fellow countrymen in Europe ; it was intended to be read
there. While, as yet Garcia was alive, the missionary Christobal
Acosta arrived 18 Goa where he met Garcia s his visit over he took
to Burgos in Spain the materials for another book that holds jtlustra-
tions of the plants that had interested him. He, berter than Garcia,
tlhustrates what I wish the reader to note, namely that the Portugue-
se had con:uncnced sendmg botamcal mformatlon to Eumpe. I am

rhat through thf: first part all thc mformatmn gatherf:d in Ind:a by

hose who followed the l’artugueae was sent to
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knowledge,

The Dutch were quick in the wake of the Portuguese and far
morc effective in carrying information to Europe, for their return
vovage took them to the very hub of an interest in Indian botany

which had arisen. The Duich were better schoolmen, more recep-
tive and openminded, more organized 3 and one of them, Charles de
I' Escluse {Carolus Clusius), as the result of visiting Spain, brought
to his countrymen the knowledge that Spain and Portugal had of the
flora of the East. The Dutch interest grew ; it may be said to have
reached a peak in the time when Rheede was their governor of Mala-
bar, London was also interested, and England produced the great
patient naturalist, John Ray, whose Historia Plantarum was an
attempt at ordering the knowledge that had by then (1704) been
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collected. The size of Ray's great volumes testifies to it having out-
grown classification.

Release came through Linnaeus, who was born two vyears after
Ray’s dcath, Linnaeus has been called the last botanist of the period
of Herbals (Sachs), but as rcgards Indian Botany he was the first of
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and origin.

The collectors of plants went into the accessible parts of the
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and others ships carried naturalists mainly for the purpose of col-
lectmg India was accessible and not disregarded. India’s pace of

.
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who collected for themselves more than for despatch to someone who
had asked for specimens.

Linnaeus went through his  probationary period  with  the
limited flora of Scandinavia about him, With consummate skill he
marshalled in his mind all that had then been written, without the
blurring of the riot of the Tropics, and when he was ready he went
to what 1 have called the hub, namely the Netherlands. From Helland
he issued onc after another what may be called a guide to the Botany
of the time in five separate publications, which took the rank of text-
books — his Classes Plantarum, Genera Plantarum, Bibliotheca Bota-
nica, Systeina Botanicwm and Fundamenta Botanica. Later he put
forward an artificial system of classification for the purpose of methodi-
cally keeping in order records and herbaria. Thnnnrh the qwr-enmg
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away of the system began ar once Linnaeus is, ncverr_heles:., to be
thanked for it as a setting of the house in order. There was no Dar-
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uneasy feelings that such would have to be given a recognition. Lin-
naeus’q artificial  classification was 50 simple that it f:ascd the first
uqtamz,mgs of LYi(3s and that is wuy it was so uuluciiSEq.' beneficial
for a while. Indian botany perhaps owes more in proportion to the
number of botanists who appeared in India than most parts of the
World, for India had such a considerable proportion of tyros. These
were they who, with but an elementary knowledge, thrown into isola-
tton in India rurned to the plants around them for a kind of com-
panionship in their leisure. Crawford bas written of them in his
History of the Indion Medical Service, expressing he weight of their
monotony and the need of relicf. The direct cause of their arrival in
India with an clementary knowledge was the way in which Botany
had become popular in  Britain among the more educated, The
Linnean classification was that given to these.

Incidentally, it may be recalled that a pupil of Linnaeus reached
l'_¥_f-l_ '11'1[1 hl‘ﬂtlﬂ'hi‘ I‘Hu Pnf]\nu':.ci-n unth ]1.111‘1 'T'hn: was Tl"\]"lﬂl“lf‘l (e

In h him. This was Johann Ger
hard Koenig (1?28 1785).
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XVIII. SUMMARY

An analysis of the botanists of my second period begins here. I
have found cause to mention no fewer than 457 persons as connected
with my subject, and I have sought to classify them by the occupation
which brought them to India, on which their occupation was changed,
as for instance Benjamin Hﬁ}'ﬂﬂ who arrived as a misstonary but was
employed as a botanist, accepting that in which each was longest.
The results are inferesting, and perhaps unexpected. Out of the 457
for the second period, 111 were either administrative officers or
officers of the Army, and 104 were surgeons almost all at one time of
the Army. The two added together amount to 3 in every 5. This is
a large proportion and it is surprising not to find the surgeons out-
numbering the others as elementary Botany had been in their cur-
riculym. Perhaps we may say that the opportunities for botanizing
after the officers had reached India had not been discriminatingly
unequal. The East India Company never engaged an officer as a
Botanist. After it had passed away some appointments were made of
professed botanists. Again, out of the 457 one in cight visited India
as travellers and the same as horticultural collectors ; their purposes
dictated the length of their stay.

These are some of the more prominent of the administrators or
army ofhicers : Beddome, Champion, Cathcart, Colebrooke, Drum-
mond, Edgeworth, Harwicke, Hay, Jenkins, Law, Madden, Pinwill,
Sykes, Tanner ; and these are among the surgeons : Alcock, Astchi-
son, Thomas Anderson, Barclay, Sir George Birdwood, Buchanan
Hamilton, Giles, Grifhth, Sir George King, McClelland, Sir David
Prain, Royle, Scully, Stocks, Stewart, Thomas Thomson, Wight,
Wallich, It is interesting that the sum of the surgeons is only just
larger than the sum of the other groups, for that shows, or rather
suggests, that a proportion had taken to medicine through an interest
in Natural History ; and the earlier love came out,

It i1s seen that the University of Edinburgh played a great part n
providing the surgeons, Therefore, it interests us who the Professors
were, John Hope (1725-1786) was a man of ardour who embraced
and taught the botany of Linnacus. Robert Graham (1786-1845)
drove into his pupils a recognition of the parts by which he classi-
fied plants, and was therefore the teacher of how to collect for the
purpose of classification. John Hutton Balfeur (1808-1884) got nearer
to the living plant than his predecessors and gave to the many who
received his teaching ecological ideas—these were very elementary ;
had they been more advanced, it had been easier to staff the Forest
Service.

When the individuals are gathcrcd together and rearranged by
their botanical work, the general impression is that the surgeons did
the most for the advancement of the subject.
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