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Report of the Botanical Survey of India for
1922-23.

|. SystematiC—Easferw India and Burma.—Apart from the tours
of the Director undertaken primarily in connection with Cinchona work
but taken advantage of fox Botanical purposes as well, no touring was
possible during theyear. Work in the herbarium has thereforel&en
confined to collections already awaiting examination and to identi-
fications of current consignments from outside collectors.

On the systematic side a great variety of study duringtheyear calls
for record. With the development of Botanical Schools in connection
with Indian Universities and Colleges the range of study tends yearly
toincrease. Practically all the main groups of the vegetable kingdom
now have their students and an increasing amount of attention is
being given to many groups of plants which for one reason or another
have received soant attention in the past. Thus.the Algae, the Liver-
wortsand the Fungi now havetheir taxonomistsand a mass of literature
on these as well as on the higher plantsis finding issue in new botanical
journals and papers. .

Mr. Haines further study of the flora of Bihar and Orissa and the
Central Provinces hasrevealed the existence of the following four species
new to science '—Stereospermum angiistifolium, Premnd calycinaXexicas
heUcterifolia and Curcuma sulcata. Full descriptions of these have
been published inthe Decades K ewensis section of the Kew Bulletin.

In Notes from the Royal Botanic Garden, Edinburgh, are published
the last diagnoses by Prof. Balfour of alarge number of Asiatic Rhodo-
dendrons. Seventy speciesin all are dealt with including some 29 from
Burma and the North East Himalaya collected by Messrs Farrer,
Kingdom Ward and Cooper, also alarge number from China and Tibet
collected by Forrest. Mile Camus has described a new genus of the
Bambuseae, Neohouzeaua, one species of which under the name Teino-
stachyum Dullooa, Gamble has been known from Bengal eastward in
North East India and inBurma. It isnow reported from French posses-
sionsin South East Asia. Another species belonging to the same genus,.
N. tavoyana, Gamble originally Bambusa Helferi hasbeen redescribed
by Mr, Gamble in the Kew Bulletin wheTe he gives an account of the
new genus and the effect of its adoption on the nomenclature of certain
previously known Bamboos, An excellent local flora dealing with the
vegetation of the Andamans from the forest officers point of view has
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appeared in Mr. C. E. Parkinson's latest publication. The keys grten
furnish the field botanist with a ready means of identifying material
as he goei along and the fuller descriptions in the body of the work
supplement the information of the keys which are artificial. From
Mr, Parkinson's collection in the idands Mr. Hutchinson has described
a new gpecies—OJphea torulosa—belonging to the Anonaceae.

In Burma thi temporary dis-organisation caused by thetransfer of
the Cinchona plantations and the heavy work entailed in opening up the
new area have prevented Mr. Russell and his assistants from doing as
much field botanical work as might have been possible under more
normal conditions. During a tour to the Mergui area late in the year
the Officiating Director took occasion to collect and supervise collec-
tions. An additional mass of material over that collected in Tavoy is
accumulating and will form the basis for future work on the systematic
botany of the jungles lying between Mergui and the gulf of Siam.

The Algae of Bengal has been made the special subject of study
by Prof. Bruhl and hisassistantsin theBiological L aboratories, Calcutta.
Treatiseson Indian bark algae and Cempsopogon have appeared in the
Journal of the Department of Science during the year; several species
of bark algae new to science have been described whilethedistribution in
Bengal of numerous previoudy known forms is being recorded.

The Polyporaceae of Bengal forms a subject of study for Prof. S. R.

Bose; the results of his researches are bemg issued in the Bulletin of
the Carmichad Medical College.

Northern India—The most important botanical work having a
special reference to this area published during the year has been
Mr. Osmaston's treatise on the Forest Communities of the Garhwal
Himalaya. Thework is an oecological study of the tract and the
conditions affecting the vegetation. The formations, associations
and societies are all described and a series of excellent photographs
illustrates the work.

The following new species of plants from Northern India have had
their descriptions published:(—Acacia pseudoeburnea, from Kumaon,
Hardwar, etc.; Indiggfcra rubro-violacea from the Chamba State and

Kashmir; Leptodermis humaonensis from Garhwal and Astragalus
aegacanthoidesfrom Kumaon.

Mr. W. B. Turrill has a paper on a question of nhomenclature in the
Cyperaceae raised in connection with his work on this group for the
Flora of the Upper Gangetic Plain.

The Liverworts of the North West Himalaya arethe special subject
of study of Prof. Kashyap and hisschool at the Univer sity of the Punjab.
Amongst othersProf. Kashyap has interested himsdf in plant immi-
grants, hi a paper read at the meeting of the Indian Science Congress



he gives an account of foreign species establishing themselves about
L ahore. '

During theyear Prof. Hallberg, late of St. Xavier's College, Bombay,
made an expedition to the North West to discover the distribution,
abundance, times of flowering, etc., of the forms of Artemisia found over
the area and known to contain santonin. So far as obtaining material
rich in santonin was concerned the expedition failed, but a whole crop
of questions on the reasons why santonin was not found have been
raised. Quite an appreciable amount of the drug had previously been
extracted from the same plant growing in the same area. The reasons
why no santonin was obtained on this occason are obscure, but the
subject is of great economic importance and it deserves to be further
investigated. As regards plants from the North West the collections
of the Botanical Survey are the richer by many thousands of sheets
astheresult of Prof. Hallberg'stour.

Western India—Preéliminary to a continuation of hiswork on the
physiological anatomy of the plants of the Indian desert Prof. Sabnis
Is compiling a list of plants of the deserts of Sind. Localitiesin Sind
and the general distribution of the different species found are cited. In
1918 Prof. Saxton and Mr. Sedgwick published in the Records of the
Botanical Survey of India an account of the plants of Northern Gujarat.
Since then many additions have been made and these, with the inten-
tion of supplying information supplementary to the main account,
have now been published.

In the same publication a further part comprisng the families
L abiatae to Ceratophyllaceae of Ethelbert Blatter's Flora Arabica has
appeared.

A very handy account of the ferns of Bombay has appeared in Mess's.
Blatter and D'Almeida latest publication on this group. The work is
illustrated by figures showing the essential morphological details and
in many casesthe general appearance of thefrond or plant isalso given.

A .new Indian grass—Urochloa marathensis—from the Bombay
Presidency hasbeen described by I. T. Henrard in the publication of the
Van's Rijks Herbarium. The new species comes near U. Helopus
described by Stapf but material is not sufficient to determine it as being
identical. In the small amount of material available differences are
evident and the author hasthought these sufficiently marked to warrant.-
tentatively, specific distinction.

Southern India—Mr. Gamble has described the following new species
from the Southern part of the peninsula—Torenia courtallensis, Didy-
mocarpus Fischeri, Toxocarpus Beddomei, Toxocarpus palghatensis,
Legustrum travancoricum, Brachystelma Bourneae and Brachystelma
Rangacharii—while Dr. Stapf in Hooker's | cones has fully described and
figured new combinations in Cyrtococcum trigonum and Capillipcdium
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glaucopsis, two new grasses. The most important botanical work dealing
with the higher plants and connected with this division at present under
preparation isMr. Gamble's Flora of the Madras Presidency, Amongst
the lower plants a new genus of Moss—Beddomidla—founded on mate-

rial collected many years ago by Beddome in the Nilgiris has been des-
cribed by Mr. H. N. Dixon.

General.—Prof. P. F. Fyson has completed his study of the Indian
Eriocaulons. Hisresults are published in the Journal of Indian Botany

and in the reprint form a handy guide to the student in this rather
difficult group of plants.

The Indian Ophioglossums are dealt with by Prof, I. D. D'Alineida
of St. Xaviers College, Bombay. The extreme variability of the indi-
viduals comprising the different species has been the cause of much
splitting in the genus. Prof. D'Almeida has reviewed the characters
which seem to him to merit consderation from the systematist; the
group is keyed, rearranged and described; Indian distributions are
dealt with and references made to the various collections on which the
work is based.

The Fungi of Ceylon continue to recelve the attention of Mr. T.
Petch. Additions to the Fungusflora of the idand are being published
in the Annals of theRoyal Botanic Garden, Peradeniya. All additions,
no matter to what group belonging, are taken up. As most of the
fungi are not endemic inthe idand but extend their distribution to the
Indian Peninsula the work is of much value to students of the fungus
flora of India.

A new colonial member of the I sokontae, a group of algae, collected
in tlje inland fresh waters of Ceylon by Prof. F. E. Fritsch, is described
by W. B. Crow in the Annals of Botany where the comparative mor-
phology and systematic relationships of the new species are described.

Besides the above many works on systematic botany dealing with
groups of plants, some numbers of which extend ther distribution to
India, have found publication during the year. The genus Calendula
Is dealt with by Hallier, the genus Ptyssiglottis by Moore, the Euphor-
biaceae-Phyllanthoideae-Phyllantheae by Pax and Hoffman and the
Compositae-Hieracium by Zahn, the last two in the Pflanzenreich.
Pfeiffer has a monograph of the Isoetaceae in the Annals of the Mis*
souri Botanical Gardens.

Dr. Church has published an Introduction to the systematy of Indian
trees, being notes arranged for students of Indian Botany at Oxford.

Sir J. C. Bosehas studied the physiology of the ascent of sap in plants
Prof. Bruhl and hisassistants have paperson Vitaminesand an infereg-*
ing and timely account of the new pond pest Eichhornia Mess's
Dastur and Saxton have studied the vegetative methods of reproductioi
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in Certain plants and also the oeeology of some plant communities in
the Savannah formation.

A preiminary note on the life history of Cedrus Deodara, with,
gpecial reference to fertilisation and the structure of the prothallua
has also been given by Mr. Saxton. Paperson the anchoring pads of
Gymnopetalum cochin-chinensis, floral prolification in Nymphea rubra
and a note on an artifice of nector sipping birds are some of the result!
of Mr. Debbarman's observations during the year.

I1. Economic.—Themost important item tnder this heading con-
tinues to be Cinchona cultivation. Reference was madein last year's
report to proposalsfor the transference of work to the Mergui District
of South Burma. Conditionsin the Tavoy area proved impossible and
it became evident that a new location for Cinchona was inevitable.
After very careful preliminary investigation of the soil and climatic
conditions in the neighbourhood of Tenasserim, proposals for a fresh
start in this district were sanctioned and Mr. Russell, Superintendent
of Cinchona Cultivation, with park of his essential establishment moved
from Tavoy to fresh quarters situated in the foothills south of tlw
Tenasserim Hevea plantations at Nyaungbinkwin. As conditions
here seemed to provide all the essentials for Cinchona, work
was started on a fairly extensive scale but not on such a scale
as would prove ruinous if unforeseen events negatived th« area
as a source of supply of bark. By the end of the year some 1,500
* kamras' for seelings were in course of construction of which 150
were already carrying their stock awaiting transplanting; .a mixed
labour force was busy reducing the jungle to order while roads were
feeing pushed through to link up Cinchona camp with the outside
world and to get sufficient stores through in anticipation of the time
when the rains would put an end to all but the minimum of communi-
cation. The original programme provided for a ' break' of 500 acres
and clearing for a considerable part of this had already been done when
the need for retrenchment forced a reduction to 250 acres. Sufficient
seed for this minimum only was therefore sown and in far less time
than they take to germinate in the Bengal plantations the seedlings
wer e pushing their way through and looking the picture of health. It
IS, of course, much too early yet to claim success, but so far nothing has
happened to cause apprehension or to createmisgivingsasto theultimate
result. Indeed all the evidence up to the present points strongly to
the area being well suited for the purposes of a Cinchona reserve. In
their early stages the seedlings were thriving so well that it seemed
likely that a second transplanting before being put out in permanent
sites could be dispensed with. With alarge number of seedlingsthisis
what must now happen. Growth has been phenomenal and it has
become impossible for linesto be built on a scale large enough and
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sufficiently quickly to accommodate all the seedlings. In the process
of hardening the seedlings to the sun, methods which have never been
deemed possible in Bengal have been successfully proved this year in
Burma. The most encouraging feature of the whole schemeis, however,
now available from analyses carried out on very young barks grown in
the Tavoy area. The writer felt that there was a certain danger of the
alkaloid content failing on account of the low elevation at which ex-
tensions had to go out. _This would have been in accordance with ex-
perience gained from elevation tests in Java. No means of proving the
point seemed possible until barks sufficiently old for analyses gave ua
data for Mergui but it was fdt that an analyses of Tavoy barks grown
on an average at much lower elevationsthan isthe case in Bengal might
afford useful evidence of a parallel nature.

If the Tavoy bark analyses now tQ hand can be taken as an indica-
tion of what may be looked for in Mergui, no more promising evidence
of future success could be sought. These barks are twice as rich in
quinine as Benga barks of their age and species. When Cinchona
trees grown under such adverse climatic conditions as have been expe-
rienced in Tavoy give at 2 years of age an akaloid content of 4% and at
one year old between 2% and 3% —percentages attained by Bengal
trees at 4 to 7 years of age—it may be argued that Cinchona planting
in South Burma has one factor of prime importance in its favour.
Climatic conditions have been aimost ideal; the temperature in the hot
weather goes a little higher than Cinchona likes, but it is not excessive
and light shade planting should easly counter its effects; rainfal
possesses none of the terrorsit did in Tavoy and the soil seems capable
of growing any crop. Under the careful supervison of Mr. Russell
and his daf a very successful fresh start has been made.

|pecacuanha, the only other crop at present experimented with,
shows evidence of being much more amenable to ordinary methods of
cultivation in Burma than has ever been found to be the case in the more
trying climate of Bengal. When last seen in the nurseries the young
plants had developed a nice bloom and looked healthy and robust.
Sead for the extended cultivation of | pecacuanha will be made available
this year from Mungpoo. Meanwhile experiments on the .extraction
of the drug from the dried root are being carried out at the Bengal
factory, the idea being to place emetine, the finished product, on the
market. '

[11. Industrial Section, Indian Museum.—The appointment of
a Curator from the beginning of the year rendered possible the initia-
tion of a schemefor the re-arrangement of this section. A revised plan
for the galery, involving the removal of exhibits which were out of place
in a collection devoted to economic plants and their uses, was drawn
up and a beginning made to render the gallery less like ahome for stray
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miscellaneous products having no other fixed place of abode. The
bays devoted to foods and medicind products, the first to be begun,
aready show condderable improvement. A study of the exhibits
one by oneis being undertaken by Mr. Bal, the newly appointed Curator,,
with a view to the preparation of a catalogue of the section. Besdes
this fresh work, the routine of renewing and overhauling existing exhibits
dtfent on throughout the year.

V. Publications—During the year the following parts of the
Records of the Botanical Survey of India appeared :—Val. VIII, No. £
being acontinuation of the Flora Arabica by the Rev. Father E. Blatter,
S.J.,Voal. 1 X, No. 3being Additional noteson plants of Northern Gujarat
by W. T. Saxton, F.L.S., .E.S. Inthe Pressat present are Mr. I. H.
Burkill's account of the Botany of the Abor Expedition. A list of the
more important extra departmental publications concerned with
Indian Botany is gppended to this report.

V. Purchase of Cinchona Bark and Quinine—During the year
777,035 |bs. of bark and 39,682 Ibs. of quinine sulphate were received
from Java under terms of the Bark and Quinine agreements. Some
404,387 |bs. of Java bark were worked up at the factory at Mungpoo to
produce 22,086 Ibs. quinine sulphate and 4,892 Ibs. Cinchona febrifuge,
the average quinine percentage being 546. The factory extracted
about 92% of the theoretical possble. The stock of quinine sulphate
belonging to the Government of India on the 31t March 1923, amounted
to 220575 Ibs. By arrangement, as a matter of convenience, large
indents of Quinine sulphate on the Benga Cinchona Department are
met on occason from Imperia stocks at the Museum, an equal quantity
being added to the Government of India stocks at Mungpoo from pro-
vincid stocks,there. During the year 8,215| Ibs. Quinine sulphate
were issued to Government Departments andto Loca bodies in the
Punjab. Revenue from this source amounted to Us. 2,80,565.

V1. Financial—The total ‘alotment for the year was Rs. 27,15,000
of which Rs. 53,000 were for the Botanical Survey proper and the In-
dustrial Section of the Indian Museum, Rs. 3,17,000 for Cinchona and
Rs. 2345,000 for purchase of bark and quinine from Java. The total
expenditure was Rs. 16,86,208-11-4, the saving of Rs. 10,28,791 being
amost entirdly dueto bark and quinine consgnments being beow *.
estimates and to plantation work in Tavoy closng down.

VII. Saff —Lieut.-Colond A. T. Gage, I.M.S., was Director from
1st April 1922, to 2nd January 1923, when he went on leave preparatory
to retirement. Thereafter the undersgned held the post till the end of
theyear. Mr. S.N. Bal was appointed to the post of Curator, In-
dustrial Section, Indian Musaum, from 1st April 1922, and held the
appointment throughout the year. Mr. P. T. Russl continued
to hold his post of Superintendent, Cinchona Cultivation, Burma,
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untii he went on leave for three months from 1st June t{J

3lst August 1922 when Mr. H. Thomas, Assistant Superinten-

dent, acted for him. Mr. Thomas reverted to Bengal to succeed’
Mr. Green as Manage of Munsong Cinchona Plantation on the
latter's retirement towards the end of the year. Maung Sine was
appointed Overseer in the Cinchona Plantation, Burma, from the begin-
ning of the year. His knowledge of local conditions and his energy
and trustworthyness have proved of much help to Mr. Russall on whom

sfile burden of opening up in Mergui has had to fall. The services of

Mr. P. M. Debbarman, Assistant for Systematic Work, were transferred

to the Government of Bengal from 3rd January 1923, as Officiating

Curator of the Herbarium, Royal Botanic Gardens, which post fell

vacant by the transfer of the undersigned to officiate as Director, Bo-

tanical Survey of India. Thepost vacated by Mr. Debbarman remained

unfilled in order that efiect might be given to retrenchment proposals
made by Government. Mr. V. Narayanaswami held his post as Assist-

ant for Systematic Work throughout the year. Messs E. F. Vieux

and U. C. Pal were respectively Assistant Curator and Head Clerk

throughout the year. Babu Hemendra Chandra Banerji, one of the

Upper Division, Clerks, retired from Government service during the

year. Babu S. B. Banerji, a Lower Division Clerk, was promoted to the

Upper Divison and a Lower Division Clerkship thus falling vacant was

abolished by order of the Government of India as a result of retrench-

ment. All executive and ministerial officers of the Department have

done their duties with commendable zeal throughout the year.

' C. C. CALDER,
Offg. Director, Botanical Survey of India.
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Report of the Botanical Survey of India for

1923-24.

|. Systematic—Eastern India and  Burma.—The financial
stringency which has been infllencing the development of the De-
partment for some years has again made it imperative for the year's
work to be confined to headquarters. No purely botanical tours
could be indulged in athough opportunity was taken during tours
connected with other work to add to the collections at headquarters.

By much the most important botanical results for the year con-
cerning this Division must be considered Mr. |. H. Burkill's ' Flora of
the Abor Expedition * which hasjust appeared asVol. X of the Records
of the Botanical Survey of India. For a work of this description, one
which might well be taken as a sample for future work of the same
nature, something more than a mere passing reference seems neces-
sary. Mr. Burkill accompanied the Abor Expeditionary force during
the months of November to March 1911-12 into a field where the observ-
ations and collections made prove to be of the highest scientific value.
The area seems to be a particularly suitable one for the study of ques-
tions concerning the ecology and geographical distribution of plants.
Abor land forms the meeting point of several very distinct types of
flora all of which are carefully analysed by the author and a flood of
light is now thrown on the origin of the Flora, its history and relation-
ships. The work divides itsdf into 8 parts as follows .—(1) Introduc-
tory and a general -view of the outer Abor Hills and of the plain just
under the hills in which are described the lines of work taken, the nature
of the country, the climate, the soils, the occurrence or non-occurrence
of certain genera of high geographical importance and the effects of
man on the Flora. The biology of the flora of Abor land forms part
2 in which are described the various ecological formations chief
amongst which isthe Skingkeng formation. A list of the higher plants,
their zones, altitudes, distribution and a comparative analyses of al-
titudes in the Sikkim Himalaya are given in part 3, while parts 4,
5 and 6 deal with wider aspects of distribution. Part 7 deals with the
genesis of the flora and the work ends, Part 8, with a complete enu-
meration of the species found, their localities, elevation, etc. A map
of the country and a series of interesting photographs illustrate the
volume.

Professor W. W. Smith and Mr. 6. Forest have descriptions of the
following further new or interesting species belonging to the area in
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Notes from the Royal Botanic Garden, Edinburgh.—Primula Yalcnti-
niana Handmzt. Primula brachystoma W. W. Sm., Primula calliantha
Franch, Primula Dichieana Watt. Primula lacerata W. W. Sm.

A new fungus Trametes cincta is described by Prof. S. R. Bose
in the Bulletin de la Societe Mycologique de France. A collection
of Mycetozoa from Northern India has been worked out and publish-
ed in the Journal of Botany by Mr. G. Lister. Comparatively few
Mycetozoa seems to have been collected previoudy and the present
series is said to be specially valuable in extending our knowledge of
the distribution of species. Prof. S. R. Kashyap, the authority on
Indian Liverworts, hasa short paper in the Journal of the Indian Bota-
.nical Society on Monoseleniumtenerum, aliverwort described by Griffith
80 years ago and not found again till it turned up in a collection
made in 1920. An interesting account from the ecological stand-
point is given of a part of theriverine tract of Burma by Mess's Dud-
ley Stamp & Ledie Lord in the Journal of Ecology. The authors
limit their analyses to those plants or group of plants which charac-
terise the different formations, a method which while giving only a
partial picture of the whole, eliminates the disadvantages attaching
to long lists of plant names while yet making it possible for the average
reader unacquainted with the area to reconstruct the main scene. In
concluding the authors refer to a difficulty experienced by most work-
ers in this fiedd of knowledge and not avoided by them, namey the

present day complexity of nomenclature when dealing with ecologi-
cal questions.

Northern India—In. the Indian Foreser Mr. H. G. Champion
has discussed the influence of the hand of man on the distribution of
forest typesin the Kumaon Himalaya. The main divisons are made-
from the Forest officer's point of view, forest species of economic im-
portance being allowed to characterise the divisons. The main con-
clusons aimed at are that population and its effects cause certain spe-
cies naturally belonging to certain areas to be driven to contiguous
and less favourable areas and that the balance is shifted from the more
mesophytic to the more xerophytic type of vegetation. The same
author has another paper of ecological interest where he deals with

the interaction between Pinus longifolia and its habitat in the
Kumaon hills.

The successon of epiphytes in the Quercus incana forest at Land-
our has been studied by Prof. W. Dudgeon. The various stages in
the successon are distinguished and described. A noteworthy and
aurprisng result is reached in the relative abundance of the lower
orders of plants among the epiphytes of this region. An examina-
tion of the forests of the Eastern Himalaya would almost certainly
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shift the balance in favour of an increased proportion of the higher
plants appearing amongst the epiphyte flora

Reference was made in the last year's report to the question of
Santonin yield from Artimisia in the North West. Since then the
subject has been further investigated. Prof. Hallburg has returned
from leave in Europe and is now engaged in furthering the origina
enquiry. Another investigator has dso been in the field. Material
IS being sent from the North West to Calcutta where it is being success-
fully extracted ina smal way.

Western India—As in several other provinces the chief work
in Western India has been of an ecologicd nature. In the Journal
of Ecology Prof. W. T. Saxton has discussed the phases of vegetation
under monsoon conditions in a tract of low lying country near Ahmeda-
bad with awel marked and fairly regular summer monsoon. The pro-
cesson of plant communities in relation to the stage of the monsoon
and consequent humidity of the area is clearly brought out. Eight
Synusia or aggregations of plants belonging to the same lifeform and
making sSmilar demands upon a smilar habitat, are distinguished.
The ecologicd interest of the paper lies chiefly in that the observations
relate to an area in which for no great length of time duiing a year
are the plant communities dlowed to make their demands on con-
stant climatic or edaphic conditions. It would be interesting if the
results obtained from Prof. Saxton's observations could be compar-
ed with those from an area giving fairly constant edaphic conditions
of a humid nature. As Prof. Saxton has now left India the subject
Is suggested for other botanists interested and with opportunities for
working in the same field.

"Southern India.—Another part, being the 5th, of Mr. J. S. Gambl€e's
Flora of Madras has appeared during the year. This brings the
revison down to the middle of the family Scrophulariaceae. The
work is likely to reman for many years astandard one for students of
systematic botany belonging to this province. In the Decades Kewen-
ds section of the Kew Bulletin Mr. Gamble has described the follow-
ing new species—Strobilanthes Lawsoni, Strobilanthes urceolaris, Andro-
graphis Lawsoni,. Lepidagathis Barberi—all from Peninsular India. In
the Journal of the Indian Botanica Society Mr. P. M. Debbarman
of the Botanical Survey has a critical note on Crotalaria madurensis
W. and Crotalaria candicans W. & A., These plants originally believ-
ed to be specificdly distinct were firs combined by Baker An 1876 and
‘most subsequent authors falow Baker in keeping them together. Mr.
Gamble in his new Flora has, however, reinstated C. candicans as a
good species: Mr. Debbarman while inclined to think that the two
species are inseparable, redises th.it minute examination in the field
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is necessary to clear up the point. Mr. Debbarman deals in the same
Journal with an instance of staminody and multiplication of petals
in Cadaba trifoliala W. & A. another S. Indian species. The vegeta-
tion of Lalitpur in Central India has been studied by Miss Mabd Hartog

who digtinglishes and enumerates the constituent elements of some
six formations.

General.— Besides a large increase in the attention paid to ecolo-
gical problems concerning the higher plants there is evidence of an
increased interest in all the lower groups. The fresh-water Plank-
ton Algae from Ceylon, a group hitherto neglected, have been studied
by Dr. W. B. Crow. The character of the material and the limita-
tion of the investigation to certain classes of organisms of the phyto-
plankton, preclude any account of the Plankton as an association.
The author deals with the material from a systematic point of view.
Four new species are met with. Thirty-sx have not been recorded
previoudy from Ceylon though a large number of them are not un-
common in the tropics. The geographical range of each gpecies is
cited and further evidence obtained of the cosmopolitan nature of this
group of plants. Duringtheyear a paper on the Indian Charophyta
by Mr. J. Groves was read before the general meeting of the Linnean
Society. The paper included descriptions with figures of two new
gpecies Nitella Wattii and N. mirabilis. An appeal is made for in-
vestigation of the group in the fidd and a promise given of ample
results to any student of Indian botany who cares to take it up.

The methods of attachment of certain Algae has been studied by
Prof. lyengar while Prof. Kashyap continues his work on Indian Liver-
worts. A new species of the group Fysonia tenera has been described
from Madras  Students of the fungus flora of India include Mr. Mitra,

Prof. Bose and Mr. Petch of Ceylon all of whom have published
results of ther investigations during the year.

In the Botanical Gazette Dr. A. Arber has discussed the morpho-
logy and devdlopment of the leaves of certain Gramineae while in
another paper she deals with the leaf-tip tendrils of certain Monocoty-
ledons. Part of the material foT this investigation was sent from
the Royal Botanic Gardens, Calcutta.

-.The most important general w°rk concerning the higher plants
and a work likely to be a constant source of reference in the bookshef
of evey systematist is Mr. J. Hutchinson's Contributions towards
a classfication of Flowering Plants. Thewoark has been undertaken
with the object of preparing a phylogenetic sysem of classfication
of natural families and genera and Mr. Hutchinson intends in due
course to publish the full results of his studies as a separate work ~ The
utility of such a work appearing in English cannot be overestimated.
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I'l. Economic.—As regards work of immediate economic import-
ance Cinchona cultivation claims a precedence that it is now likely
to maintain. The Burma scheme must still be consdered as in an
experimental stage, but thereis a growing volume of evidence that
at no distant date it may emerge as a well established and flourishing
industry. There have been times of misgiving but no industry in a
new sphere can remain entirely exempt from its initial difficulties. In
the Bengal plantations, during their early history, the appearance of
a certain disease gave rise to all kinds of pessmistic prognostications,
yet these plantations, outliving their era of misfortune, emerged to
a state that belied all that had been predicted for them, and it can
now be said of the Burma scheme that nothing short of an accident
or a misfortune that cannot be foreseen will prevent its successful
development.

Last year experience had still been confined to plants in the nur-
sery where a luxuriance of growth spoke wdl for their future but the
real test was to come when they reached the open. The present re-
port can now speak of how the young plants behave when they have
passed the nurseryman’'s hands. As early experience might mean
a saving in time and expenditure afterwards it was decided to get a
stock of older plants from the abandoned Tavoy area and also to ship
several wardian cases full of plants from the Bengal plantations, the
idea being to immediately get a stock of plants under observation
in the open, in conditions exaCtly smilar to those that the oncoming
seedlings in Mergui would have to meet. The Bengal shipment did
not prove the success that was hoped for, the long sea journey with
several transhipments proving too much for the plants but the Tavoy
lot, which weie taken down by Mr. Russel personally and had ex-
pert attention throughout, stood the much shorter journey well and in
the event were to prove of very great experimental value. They were
iImmediately put out to permanent situations in a site exactly smilar
to what Mergui reared plants will get. At first they hung back as
If objecting to the change but signs were not long in coming that the
fresh conditions had been found congenial. Line by line the plants
picked up ; there was scarcely a casualty and in a few months time
the experiment gave results a year ahead of what could have been
looked for had it been carried out with local stock. It was evident
that very large nursery plants could be transplanted with every success,
at least at this time of year. An experiment with a different object
in view therefore suggested itself. If plants much larger than would
normally be called upon to withstand a transplanting would succeed
what about seedlings put out to permanent situation before they had
reached what had hitherto been consdered transplanting age? Could
nursery existence on these new conditions be shortened ? It was not
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advisable to gamble with any large stock but the results obtained show-
ed without any remaining doubt that the gamble was worth while.
As in the case of the Tavoy plants there was an immediate check and
it is possible that a prolonged period of drought would have brought
the experiment to an end, but in this new area rainfall is much more
evenly distributed than it is on any of the Indian plantations, a fac-
tor of very great importance during the early existence of plantsin the
open. Rain came and the tiny seedlings went ahead. Thereafter
nothing would stop them. They now constitute the Mergui " None
such ", an area of young Cinchona ahead even of the much older plants
from Tavoy. It is at once evident that nursery existence for Cinchona
in Mergui can be shortened. Whether this is the best stage for trans-
planting or not remains for further experiment but it is already proved
that Cinchona can go out to the open at a stage viewed as impossible
_in the Bengal plantations and in practice not attempted in Java. While
experiments in the open were giving these encouraging results the main
bulk of seedlings still in the nurseries were writing their own plain
lesson to anyone qualified to read. A comparison between them and
young plants in the open at once showed the advantage of early
permanent Situation. At the same time nursery seedlings had ex-
ceeded expectations. They were already getting inconveniently large
for handling and they would be much larger ere the land was ready
to take them. Several Kamras were therefore cut back to within
a few inches of the ground, treatment which killed a number of
plants under the conditions in which it was carried out. Although
the results of cutting bark do not belong to the year under review it
is at the date of writing known that seedlings can be cut back under
conditions different from those in which it was first tried. Unless the
beds be well soaked before the operation bleeding to death may ensue,
but if the precaution of watering be taken the mortality is reduced
to a degree that makes the operation a success. This is a result of
~condderable importance in view of the likelihood of seedling develop-
ment getting ahead of land preparation.

So far the above experiments relate to 0. Ledgeriana only. Cin-
vhona succirubra has also been sown but in this species the results are
far behind Ledger. They cannot be called a failure and it is quite
passible that further experiment may prove succirubra a success. In
the writer's opinion a hybrid in cultivation on the Bengal plantations
may well take the place of succirubra in Burma and already seed
of this hybrid has been collected for trial. It thrivesvery wdl at
low elevations in Bengal, a point in its favour for trial in Burma.

When seedlings were cut back opportunity was taken to have the
very young bark analysed; the results obtained agreed generally
with those got from young Tavoy barksreferred to in last year's report.
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The year's experiences of Cinchona in Burma merely go to con-
firm the optimism expressed earlier. There are still dangers ahead
and disease to the plant is always the danger that suggests itself when
plantations of any kind are attempted in untried areas. A defoliat-
ing catterpillar was found troublesome towards the end of theyear but
its effects were never really serious and it disappeared when the rains
came. More recently there have been some signs of canker though
again not as yet to a degree to cause misgivings. So far, Helopdltis,
the great scourge of Cinchona in Bengal, is absent from Mergui. A
constant watch for diseaseis being maintained. Given a continuance
of freedom from attacks by insect and fungoid pests Cinchona Cultiva-
tion in Burma should now present no difficulties that expert plantation
management cannot cope with.

Ipecacuanha.—This is at present the only other plant under experi-
ment in Mergui where it is obviously much more at home than it ever
can be in the Bengal plantations. Nursery lines of the plant are look-
ing well and though a certain amount of srhizome is already formed
and might be extracted there has been no cropping. The present
policy confines itself to multiplication of stock. The experimental
cultivation of Ipecacuanha in the shade of bamboo jungle may give
results enabling us to dispense with the cost of erection of nursery
lines and preparation of beds. As under such conditions there would
inevitably be a certain mortality, the experiment cannot be attempt-
ed on any scale until stocks are sufficiently large.

[11. Industrial Section, Indian Museum.—Some 127 specimens
mpst of which were food substances and medicina drugs, were
added to the collections during the year. Numbers were collected by
the Curator and others purchased in the local markets. The most
welcome addition is a collection of preserved fruits donated by the
Agri-Horticultural Society after the exhibition in the Eden Gar-
dens in December. The Cinchona exhibit has been renewed and the
usual work of overhauling existing exhibits carried out, some two thou-
sand old labels having been renewed. The scheme of rearrangement
of the gallery on the lines of the revised plan is progressing and the
preparation of a catalogue of the medicinal bays is well under way.
Experiments on the preservation of specimens in liquids have been
carried out.

The number of enquiries received and replied to regarding economic
and medicina plants from private individuals, firms and Government
Departments both in India and elsewhere are too numerous to men-
tion in detail. Amongst others enquiries relate to the following:—
Gymnema sylvestre, Podophyllum Emodi, Astragalusfascicularis, Carum
copticum, Ferula sp. Saussurea Lappa, Atropa Belladonna, Hyoscyamus
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sp. Denis dliptica, Myristica fragrans, Canarium bengalense, C.
resiniferum and C. strictum.

V. Publications.—Vol. X, No. 1 of the Records of the Bota-
nical Survey, being Mr. |. H. Burkill's Flora of the Abor expedition,
has appeared and is under distribution. No. 2 has gone to the Press
with orders for printing. Severa papers by members of the staff
and outside contributors are awaiting the issue of No. 2 before going
into print.

V. Cinchona Bark and Quinine—During the vyear 608,
103 Ibs. of bark and 39,682 Ibs. of quinine sulphate were received from
Java under terms of the Bark and Quinine Agreements. The Qui-
nine Agreement between the Secretary of State and the Dutch Com-
bine dated the 8th April 1921 which came into operation from the
beginning of that year, expired with the close of the calendar year
1923. Under the terms of this agreement the total quantity of qui-
nine sulphate received is 60,000 kilos, equivalent to 132,276 IDbs.

The arrangement by which the Bengal Factory took all the Govern-
ment of India bark coming forward has now been modified by allow-
ing the Madras Factory to extract half the deliveries. The new arrange-
ment allows of the Madras factory being kept iii commission while
at the same time the pressure on the Bengal factory is relieved.

Some 430,604 |bs. of bark were worked up at the Bengal Govern-
ment's factory at Mungpoo to produce 24,956| Ibs. of quinine
sulphate and 4,983 |bs. of cinchona febrifuge. The total stock of qui-
nine sulphate on the 31st March 1924 amounted to 282,986 Ibs. of
which 131,418 Ibs. were in the Indian Museum in 3,806 original cases
and 151,568 Ibs. at Mungpoo.

During the year a bark shed for storage of Government of India
bark had to be erected at Mungpoo as the storage capacity of the
factory already existing was found insufficient for the provincial
and imperial stocks together.

Distribution of Quinine—During the vyear 10,328 Ibs. of qui-
nine sulphate were issued against 821575 Ibs. during the previous
year to Government Departments and to local bodies in the Punjab.
The quantity of cinchona febrifuge issued was 351 Ibs. All large indents
are met from stocks in the Indian Museum by the issue of original
cases and small indents from stocks manufactured from the Govern-
ment of India bark at Mungpoo. An exchange supply of 2,075 lbs.
in original cases was issued from the Indian Museum on behaf of the
Government of Bengal, an equal quantity being added to the Imperial
stock at Mungpoo from the Provincial stock there.

Revenue by the sale of Quinine—The total revenue during
the year was Es. 2,77,896 against Rs. 2,80,565 during the previous
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year. The decrease is due to the fal in the price of quinine. Of the
total revenue (viz. Rs. 2,77,896) Rs. 40,574 were by cash sales to local
bodies, etc., and Rs. 2,37,322 by credit to Government Departments
in the Punjab. The revenue does not include Rs. 46,298 being pro-
ceeds from the sale of 5,722f |bs. of cinchona febrifuge by the Govern-
ment of Bengal as the same was deducted from the cost of extraction
of quinine paid to the Local Government.

Area of Supply—The Punjab is the only province which is, at
present, supplied with quinine from Imperial stocks. The ques-
tion of the final allotment of the area of supply to the Governments
of India, Bengal and Madras as recommended by the Cinchona Con-
ference held at Delhi on the 11th December 1923 is still under the con-
sideration of the Goyernment of India.

VI. Financial.—The total budget allotment for the year was
Rs. 18,06,970 of which Rs. 45,200 were for the Botanical Survey proper
and the Industrial Section, Indian Museum, and Rs 17,61,770 for cin-
chona including Rs 15,75,000 for the purchase of bark and quinine
from Java. The total expenditure was Rs 16,82,115 leaving a saving
of Rs. 1,24,855. The saving was chiefly under purchase of bark,
freight charges and cost of extraction of quinine. The expenses of
the new bark shed amounting to Rs. 3,500 and the cost of recruitment
of labour for Burma, Rs. 14,000, were met by reappropriation from
the budget grant under cost of extraction of quinine.

VII. Staff.—In the absence of Lieut.-Col. A. T. Gage, C.l.E.,
I.M.S., the undersigned held charge as Director. Mr. P. T. Russell,
Mr. Braybon and Mr. Maung Sine all held their respective posts in
Burma while at headquarters Mr. Bal was Curator, Mr. Vieux, Assist-
ant Curator and Mr. Narayanswami, Assistant for systematic work.
Under orders of Government the second post of systematic Assistant
remains vacant. Amongst ministerial officers Babu U. C. Pal was
head clerk and in both the Botanical and Cinchona sections of the Sur-
vey his praiseworthy efforts in dealing with much additional work
concerned with the distribution of quinine deserve special mention.
Babu R. K. Das was cashier except for a period of leave when his
duties were performed by Babu H. S. Ghose. All executive and
ministerial officers have done their duties with commendable zeal.

C C. CALDER,
Offg. Director, Botanical Survey of India.
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Report of the Botanical Survey of India fot
1924-25.

|. Systematic—Eastern India and Burma.—The absence through
iliness of Mr. P. M. Debbaiman durjjig alarge part ot the year combined
with a reduction in daf effected to secure the objects of retrenchment,,
has brought the Survey so far as fidd exploration is concerned to the
position of being a Department in name only. There was no officer
available for deputation to do fidd survey work and until a $aff adequate
for the duties a headquartersis provided it is inevitable that there
should be suspension of certain important functions for which a Survey
exists, namely, the systematic collection of plants throughout the year
and recording of datain the fidd to give materials for an analysis of the
vegetation and for the production of loca floras. Mr. Narayaaa-
swami, seoond assistant in the Survey, was, during Mr. Debbarmana
absence, deputed to take charge of the herbarium and this left the
Survey for the greater part of the year without a sngle whole-time
officer for systematic work. On the systematic side, therefore, a partial
suspenson of the normal activities of the Department has been
inevitable although this suspenson has been more than balanced by the
added duties which continue to fall to the Survey so far as economic
work is concerned.

A consderable amount of systematic botanical work by students
of Indian botany bothin India-and abroad is, nevertheless, dueto bere-
corded. It would esam that the pronounced tendency to the study of
ecologica problems referred to in recent reports has brought about a
realization that the proper ground-work for all such study liesin abroaden-
ing of the knowledge of systematic botany, and aleaning towards the
systematic as reflected in descriptions of new or rare plants and in the
compilation of locd lists is now evident from a perusal of the botanical /
literature of the year.

In connection with his work on the Flora of Sam Prof. W. G. Craft
has published full descriptions of a large number of new species collected
by Dr. Kerr from this country. His listscomprise, in particular, new
species of the families Anonacese, Violaceae, Guttiferse, TernBtrcemiacess,
Sterculiacese, Leguminosseand Tiliacese.  Under the auspices of the Sam
Society Prof. Craib ha3 dso published the fir3t part of A List of Plants
known from Sam. Besides giving the records and distribution in Sam
of the various species cited thelistisenriched by the addition of local

vernacular names the responshbility for which has been undertakes by
Dr. Kerr. :
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Tke Flora of the Abor expedition referred to at some length in last
year's report has now been distributed but eome of the lower orders of
plants and in particular the Algaeremain for publication. The revision
of these has been undertaken by Dr. N. Carter and an analysis of thd
list together with descriptions of new species will appear in a forthcoming
number of therecords at an early date. During the year a very import-
ant piece d. botanical and geographical exploration work has been car-
ried through by Mr. Kingdon Wajp who, after traversing the usu”l
passes into Tibet, proceeded eastward to explore the completely un-
known region where the Brahmaputra breaksthrough the Eastern Hima-
layan range. A number of new species as the result of Mr. Kingdon
Ward's exploration is a certainty of the near future. In part at least the
vegetation of this unknown region partakes of a Chinese rather than aa
Indian character. Thisfact was to some extent indicated by theanaly-
sis Mr. Burkill carried, out on the Flora of Abor land. A comparison of
the results obtained by Mr. Kingdon Ward with those appearing in the
last issue of the Records will therefore be of very special importance
from the point of view of plant geography. In conne tion with
Mr. Kingdon Ward's tour the Botanical Survey lent aid where
possible in the supply of field presses and pressing material and
also in the preparation of Wardian cases for the safe transport of the
valuable collection of Rhododendrons, etc., to Europe. Mr. Kanjilal
continues hiB work on the Flora of Assam. From the Cachar Hills
Mr. R. N. Parker has described and figured in the Indian Forester a
new species of Alseodaphne with much smaller and thinner leaves and
with more sender shoots than any of the other species of this genus
from the district. In his materials for the annual report of the Lloyd
Botanic Garden Mr. 6. H. Cave notes on the effect which the very
severewinter experienced had on plantsusually hardy at the elevation of
Darjeeling. Amongat exoticsthe chief sufferers were Oestrum auranlia-
cum, JwsicBa peruviana, Fwhsia macrostemina and Doryanthes Palmeri.
Amongst plants indigenous to the district such species as Luculia
gratissma, Cassia lavigata, Solanum.verbascifolium, Sauraujafasciculata,
Musa nepalensisand Curculigo recurvata, usually quitp at home under the
normal conditions of the Darjedling climate, may be cited as those
that felt the adverse effects most. From the Darjeeling District

Mr. Banerjee has described a new speciesof Swertia, 8. pediceUatanearly
related toWallich's S. purpurascenti.

Southern Indta—The fifth and sixth parts of the Flora of Madras,
Ebenace® to Plantaginaceae, completing the Gamopetate have now been
published, and Mr. Gamble has drafied a series of notes, published in the
Kew Bulletin, explaining the views he takes regarding certain critical
genera and species worked up during the course of hisrevision In the
course of hin work Mr. Gamble found a number of hitherto uakmowB or
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-misplaced species.  Full descriptions of thefollowing are given in the De-
cades Kewenss section'of the Kew Bulletin for the year. Plectranthue
Bishopianus, P. Bournece, Anisochilus argenteus and Teucrium plec-
tranthoides, Apama Barberi and Piper Barberi. From the Tinnevely
Hills Messrs Tadulingam and Jacob have described a new species under
the name Biophytum longibracteatum and have also had under examina-
tion cases of plant teratology in Chlorophytum, Indigofera and Cur-
curbito in South India. In the Journal of the Indian Botanical Society
Mr. M. 0. Parthasarathy Iyengar has descriptions of two new Algaj
found about Calcutta and Madras. A new Hydrodictyon from Madras
Jisalso described by him inthesame Journal.  In the Annalsof the Royal
Botanic Garden, Poradeniya Mr. Petch has papers on the reationship
of Cassia Lechenanlliana in Ceylon to other members of the genus, ou
the interesting subject of grcgarioua flowering and on meristic variation
in the genus LoranthuB. In a forthcoming paper of ths Records will
appear Mr. C. E. C. Fischer's account of the same genus in aosociation
with itshost plantsin Southern India.

Northern India—MeosrR. Parker and Gupta have added a further
197 new Irdian specieo of Forest importance to the large list already
compiled at Dehra Dun. This compilation will shortly be supplemented
in apaper by thewriter and MT. NaTayanasvami in which will be brought
together a comprehensve lint of Indian specieo of plants of every descrip-
tion not doslt with in Booker's Flora of British India.  The manuscript
of thia liat io now in the Pressand its appearance should not to delayed
much longer. A very interesting account of the cultivation of Conifers
in Northern India is furnished by Mr. Parker in the Indian Forester.
For some years efforts have been made to get together a representative
collection of this group of plants for .the Arboretum of the Forest Re-
search Institute and, though the trees are still quite young, it has been
possibleto collect data likely to be of Uée in determining the possibilities

for successful growth in N. India of the various species now under ob-
servation.

Botanical notes on some plants of the Kali Valley alittle knowA
region on the boundary between Kumaon and Nepal forms the subject
‘of another paper by the same author. As a result of Mr. Parker's tour
to thin valley heisableto rcdescribe Mr. Duthi€'s Leptcderniisformerly
in L. lanceolata. During his tour Mr. Parker had evidence that the"
sudden appearances and disappearances of plants in the Himalayan
valleys are evidently due to the considerable differences in rainfall and
elevation that occur in placea only a few miles apart and that these fac?
tors seem to affect the wocdy species more than they do the herbs.

Fiom material collected in N. W.-India Mr. S. T. Dunn has descrip-
tions of the following species new to Science Draha obscura, Astragalus
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| sabella, Ootoneaster humilissPimpinellal tmhmirica PituranthosSteiMr
tii, Campanula tenuissima, Rochelia lissocarpa and Scutellaria teucrfi-
folia. Mr. B. 0. Coventry's wild flowers of Kashmir published during the
year gives opportunity for acquaintance with therich flora of this part
of India. The work is of specid importance on account of the success
attained in the production of the autochrome plates. As the publica-
tion of these plates entails considerable expenditure it is to be hoped
that financid support will be forthcoming from Government to dlow 01
further series of the work appearing.

Western India.—Messrs. Burns and Ranade have carried out and
‘published an excedlent piece of pure and applied botanical work on Cy
perusrotundus, Thisagricultura pest, one of the worst and most widdy
distributed throughout the East, is responsble yearly for a vast amount
of damage to agricultura land and in gardens to lawns and courts.
The life-history of the plant has been very carefully followed and while
no easy oedific to its eradication is given the authors have been able to
indicate the best methods of dealing with it. The methods employed
should am at bringing to the surface for the maximum length of time at
the hottest season of the year as many of the tutors as can in practice
be exposed. Preiminary to a continuation of his work on the physio-
logicd anatomy of the plants of the Indian desert Prof. Sabnis continues
to compilealist of the plants of the deserts of Sind.

General.—Of generd botanical workshaving relation to India the
following may be mentioned : Mr. I. H. Burkill's list of oriental verna-
cular names of the genus Dioscorea, Cogniaux and Harms monograph
in the Pflanzenreich of part of the Cucurbitacese.  Mr. Hutchinson's
continuation of contributions towards a phylogentic classfication of
Flowering plants, Kunths monograph of the Dioscoreacese in the
Pflanzenreich, Pax and Hoffmans monograph of part of the Euphor-
biacese and Schultz monograph of the Crudf erae

During the year an important event to the Botanical world was the
holding of the Imperial Botanical Conference in London at the time the
Wembly exhibition gave opportunity for the union of botanists from all
over the world. In the systematic section Dr. Hill discussed the best
means of promoting a complete botanical survey of the Empire. It

was resolved to form a central body to co-ordinate certain lines of bota-
nica research throughout the Empire.

XL Economic—A further year's experience of Cinchonain Burma
emphasises the truth of the statement that one sddom dreads what in
the event is most to be fealed but is ever gpprehensive of what seldom
materialises. A very anxious time during which the future of Cinchona
in Burma hung in the balance was experienced towards the end of the
rainy season of 1924. A collar disease exhibiting sympt oms of canker
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made itself alarmingly evident with the progress of the rains by causing
amortality estimated at 18 per cent, over an area of very promising Cin-
chona put out when operations werefirst started. The trouble is first
made evident by a flagging of the whole plant from itscrown downwards
and by a thickening, darkening and longitudinal cracking of the bark
at ground level and a few inches above. The general effect so much
resembles fungoid action that it was consdered desrable to get the
Imperial mycologist to Mergui to investigate the disease on the spot.
In spite of repeated attemptswith ample material to work upon no fungus
capable of producing such an effect could be isolated, no culture from
affected parts would develop in media and microscopic examination too
failed to reveal the presence of organic growth. Had the tests been made
with scanty material or on plants at one stage of collapse doubt might
have remained as to whether a fungus was the cause but the negative
result was too persistent and attention had to be turned to causes other
than fungoid for the trouble. While the sides of ridgea were not free of
the condition Cinchona in a state of collapse was much more in evidence
a1’ the flat damp wind swept crests. The effect produced indicated the
advisability of an improved system of drainage and care at the time of
planting and hoeing for as no specific disease could be found there was
the strong possibility of something wrong with the system of cultiva-
tion. A set of careful observations made by Mr. Russdl during the
rainy season just passed supports the theory that the collar thickening
and collapse is a physiological effect of deep planting combined with
wind action which creates a local water-logging at the base of the stem.
With the swaying of the young plants on the wind swept crests a hollow
cone shaped depresson, smooth and capable ot retaining water for a
consgderabletime, forms at thecollar. Mr. Russall's observations go to
show that the collapsed condition is s8ldom found in plants which have
their root system almost on the surface and the collar completely free
of earth. The prevention of the trouble probably lies in an improved
drainage system, shallow planting and the removal at hoeing time of
all earth from about the base of the plant. The present year shows a
very marked improvement over theaffected area asregardsthisunhealthy
condition. The percentage of sickly plants has been reduced to an
almost negligible quantity and another distinct advance recorded in
the experimental cultivation of Cinchona under these new conditions.
In order to minimisethe effect of the high winds experienced, belts of

natural jungle will in future be left across the main directions of the
stormsto act aswind breaks.

The appearance of Cinchona at the end of the year under review left
little to be desred. Plants three years old were already eight feet high
and had developed in proportion to an extent that made it a matter
jo difficulty to push on€'s way between the branches of neighbouring
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was never reslly serious,

No large or representative analysis of barks was carried out, a check
on alkaloid content being done only on the bark of trees that had on ac-
count of sickness to be taken out. The results obtained with tb«
were in accordance with eatly analyses and go to show that a high
grade bark is to be expected as the trees mature,

Labour conditions during the year left muck to be desired, Labour

2ot too plentiful and an attempt made throngh business agency
to recruit coolies from Soutl India to

wards theend of the year was largely
a failure. Xf the areg of Cinchona lai i

at all times difficult to obtain for
ploneer work, scarce and shy of engaging for Cinchona Camp and it
may be necessary in the near future for the Government agency that

controls recruitment to earmark 5 certain proportion of the Isbour
available, for Cinchona purposes.

The history of Cinchong, during the year provides »es* cause for . .
¢ [ S | Y | .
-~ -=~sevavw oo @Xperimental but thers i3 much
more evidence now than

there was even a year ago to indicate that the ex-
periment will end successfully and that a prosperous industry may result.

The most pressing di culty is associated with the ay ly of labour for
astheplantati_ ~ .. TMOlo T labour fOTcen -digpenseble
necessity. WI.\.-I:.A.nay not. : -~ -~ o-- -.20Ur for opening up and
Maintaining even a fow hundred acres thy difficulties are immensely ip-
creased when the hundreds approach the thousand mark, They are
further increased by a growing knowledge amongst labourers ready for

Tecruitment that the work uired of them is of a rough, heavy, pioneer-
ing kind and that the i P
ed and
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large Quinine producing belt extending from the Tenasserim River east-
ward to the borders of Siam should not result and production on a scale
aufficient to affect controlled prices and bring the drug within the reach
of India,'s malarial millions.

[I1. Industrial Section, Indian Mussum—Some 380 specimens
were added to the collections during the year. They were mostly food
substances, medicinal drugs and timbers. Of these thefollowing may be
mentioned as of specia interest: (1) a set of Margosa exhibits from the
Calcutta Chemica Company, (2) varieties of Solarium tuberosum from
Assam, (3) a set of some 130 specimens of Assam timbers, (4) models of
edible fruits, the work of a Marathi turner in Calcutta. These models
are turned or shaped from the wood of Eriodendron anfractuosum and
painted to the natural colours of the products, make quite a desirable
and interesting addition to the show-cases. (5) Products—fans, etc.—
made from the grass Andropogon mmicatus.

The work of overhauling the specimen exhibits was continued and
over three thousand old labels were replaced by typewritten ones. A
new show-case has been added to the Gallery during the year to take exhi-
bits of oils and il seeds. Side by side with the exhibits stand coloured
drawings of the plants from which the oil seeds are procured. Some
184 specimens of plants mostly economic were collected by the Curator
during a tour in Assam and added to the Herbarium of the Industrial
Section. Materials for a catalogue of the medicina plants have been
completed and a start made on a catalogue of the food plant exhibits.

V. Publications.—The second part of Mr. Burkill's Flora of the
Abor Expedition being Vol. X, No. 2 of the Eecords of the Botanical
Survey of India, has been published and distributed. The following
works are in the Press.—Dr. Nellie Carter's Freshwater Algee from
India, Mr. C. E. C. Fischer's Loranthacese of Southern India and their
host plants and the writer's and Mr. Narayanswami's List of Species of
Indian Plants not mentioned in Hooker's Flora of British India.

V. Cinchona Bark and Quinine—During the year 234,821 |bs.
of bark were received from Java of which 127,474 |bs. were received
in Calcutta and sent to Mungpoo and 107,346 Its. in Madras for
despatch to this Government's Quinine Factory. At Mungpoo 495,279
Ibs. of bark were worked up to produce 26,723 |bs. Sulphate and 6,695
Ibs. Febrifuge. At Naduvattam all the Java bark received there,
107,347 1bs. were worked up to produce 5,580 Ibs. Sulphate and about
1500 Ibs. Febrifuge. The year ended with a stock of 1,329,542 Ibs.
of Java bark inhand, all heldat Mungpoo. Imperial stocks of Qui-
nine on the 31st March amounted to 303,130 Ibs., of which 120,616 |bs.
were held at the Indian Museum, 176,934 Ibs. at Mungpoo and 5,580 |bs.
at Madras.
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Areas of ditfnfondtdw—Final orders regarding a readjustment ‘of the
areas of distribution wereissued during theyear. The allotment of areas
has been geographical; the whole of Southern India including Indian
States therein receive supplies from the Madras Department; Bengal,
Bihar and Orissa and Assam depend on the Bengal Department whilethe

remaining areas in Northern India including Indian Statestherein are
supplied from Government .of India stocks.

Issue of Quinine—Duringtheyear 12,159 Ibs. Quinine Sulphate were
issued against 10,328 Ibs. during the previous year. As the Punjab has
taken some 600 Ibs. less than during 1923-24 the increased issue is due
entirely tothe enlarged area allotted to the Government of India. Next
year the issues should show a'further increase as for only a short period
of the year were Government of India stocks called upon to meet indents
from the enlarged area. AH large indents are met direct from stocks
held at the Indian Museum, small indents and broken balances only being
met from stocks at Mungpoo. An exchange supply of 750 Ibs. in 17
original caseswasissued from the Indian Museum on behalf of the Govern-
ment of Bengal, an equal quantity being added to the Imperial stocks
at Mungpoo from provincial stock housed there.

Demand over the year has shown a marked tendency to the subgti*
tution of the relatively cheap Febrifuge for Quinine. In view of the high
price of Quininethisisnot surprisng but there is a well defined limit to
the extent to which substitution can go. Febrifuge while avery valuable
product, is of the nature of a bye-product in the manufacture of Quinine*
Roughly for every four pounds of Quinine extracted there is one pound
of Febrifuge. As the demand for Febrifuge exceeds supply the amount
available has been rationed and attempts are being made to distribute
this product to provinces in proportion to the amount of Quinine taken.
While a certain amount of Febrifuge is extracted from Government of
India bark no departmental digtribution of this product is attempted.
The amount which belongs to the Government of India is not known
till well after the close of the financial year and it would be impracticable
to attempt to allocate shares of the product while distribution of it is
goingon. The Bengal Jail Department, therefore, undertakes the com-

plete digtribution of this product to all areasin Northern India as also
the distribution of other minor products.

Revenue by the sale of Quinine—The total revenue during 1924-25
amounted to Us. 3,16,953 against Us. 2,77,896 for the previous year.
The increase is accountable to issues to the added area but: the excess
over last year'sreceipts is modified by thefall of Rs. 2 per Ih which took
place in the price of Quinine in November 1924. Of the total revenue
Rs. 56,231 were by cash sales to local bodies and Indian States and
Rs. 2,60,722 by credit to Government Departments. The revenue does



not include the sale proceeds of Cinchona Febrifuge belonging to the
Government of Indiawhich arein thefirst instance credited to the Govern*
ment of Bengal and ultimately deducted from the cost ot extraction of
Quinine payable to this Government. As Bengal sold over 6,000 Ibs.
of India Febrifuge a further credit of the order of Rs. 60,000 will be due
to the Government of India. Full details will be given when materials
for the exchange account are available.

VI. Financial*—The ‘original budget allotment for the -year was
Bs. 6,62,000 of which Rs. 218,700 were surrendered reducing it to
Rs. 4,43,300 but subsequently a sum of Rs. 91,545 was added to meet
additional expenditure under extraction of Quinine, Cinchona Planta-
tion labour and implements bringing the net allotment for the year to
Rs. 5,34,845. Of thisallotment Rs. 48,280 were for the Botanical Survey
proper and Rs. 4,86,565 for Cinchona and Quinine. This last figure
includes Rs. 2,67,300 for the purchase of Java bark and freight charges
thereon. The expenditure in the Botanical Survey proper was Rs. 2,280
short of the allotment. Under Cinchona the estimated expenditure is
Rs. 2,39,075 including Rs. 50,000 as probable chargesfor extraction of
Quinine at the Madras Factory. No bill for this extraction has, how-
ever, yet beenreceived. When the accounts are closed the total saving
under Cinchona will be about Re. 2,47,490. Thissaving isdueto alarge
reduction in the quantity of bark received from Java consequent on an
arrangement effected with Messrs. Howard & Sons.

VII. Staff.—During leave preparatory to retirement of Lieut-CoJ.
A. T. Gage, C.I.B., I.M.S,, the writer held charge as Director throughout
the year. In the Botanical Survey proper Mr. S. N. Bal was Curator
of the Industrial Section, Mr. V. Narayanaswami was Assistant for
Systematic Work and subsequently officiated as Curator of the Herbarium,
Sibpur, in addition to his own duties. Babu U. C. Pal and Babu R. K.
Das acted respectively as Assistant Curator, Industrial Section and
Head Clerk during the absence on leave of Mr. E. F. Vieux and when this
officer retired from the 17th December 1924, were appointed permanently
to these posts. After the close of the year the Survey sustained a serious
loss in the death of Mr. P. M. Debbarman, Senior Assistant for Syste-
matic Work. His quiet and unobtrusive industry combined with tact-
fulness and a spirit of helpfulness to make Mr. Debbarman an officer
whose advice and help were always worth having. The Survey is the
poorer in the loss of oneto whom the work it stands for was ever a first
consideration*

In the Cinchona Department specia credit is due to Mr. Russell and
his Assistants Mr. Braybon and Maung Sine for the thorough manner
in which they have tackled an arduous year's pioneer work in Burma and
to Babu U. C. Pal at headquarters for the trouble he has taken and
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ability shown in making himsdf acquainted wrich a growing volume of
work in Cinchona and Quinine. All executive and ministerial officers of

the Botanical Survey in both Departments have done their duties with
commendable zeal throughout the year.

G C CALDER,
Director, Botanical Survey qf Indfa-

MOIPG—M—1IV-8.7-M 2-25-4GO,



Report of the Botanical Survey of India for
1925-26.

. Systematic.

General.—During the period under review the Systematic Assistant
has been officiating as Curator of the Herbarium at the Royal Botanic
Gardens and the second Systematic Assistant's post has beenvacant;
so that Systematic work has again been confined to head quarters. Some
thousands-of specimens have been identified for correspondents and
consider able additions have been made to the Herbarium. The Curator
of the Industrial Section of the Indian Mussum made an extensive
tour in Assam and Eastern Bengal and collected medicinal and economic
plants required for the Museum, otherwise no field exploration work
has been undertaken. It is to be regretted that this important
function of the Botanical Survey should have been neglected and it is
hoped that saff and funds will permit of a certain amount of field work
being undertaken next year.

The desire of Indidn Botanists to know more about the mor phology,
physiology and anatomy of indigenous plants especially of cryptogams’
has led to the publication of numerous articles, the most important of
which are cited under the respective geographical subdivisions. There
have also been two important publications on ecology, one relating to
Burma, thesother to Tehri Gharwal.

Among botanical publications of general interest the following maybe
mentioned :—

Mr. Hutchinson's " The Families of Flowering Plants" which is the
outcome of his contributions towards a phylogenetic classification of
flowering plants is a work of exceptional labour and care. It has
an elaborate key and a list of families with constant characters which is
helpful, especially, in the identification of material in the field. This
list might perhaps be extended.

" The Flora of the Malayan Peninsula™ in three volumes by Mr.
H. N. Ridley carriesto a concluson the work of thelate Sir George King
and Mr. J. S. Gamble and fulfils a long-felt want. If the author had
quoted King's numbers the rearrangement of the Malayan speciesin the
Calcutta Herbarium would have been facilitated.

Miss Ida Colthurst has written a popular account of the Friiirii'.il
Indian Trees.

The following papers are also worthy of mention (J) * The Growth of
the Cotton Plant in India” by R. S. Inamdar, S.B. Singh and T. D.
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Pande, (2) “ The Distribution of the Magncliaces ” by R. D’0. Geeds
(3) the “ Anatomy and the Morphology of the Flower of Euphorbia

by Dr. Julia Haber, and (4) the * Morphological Study of Monocotyle:
dons ” by Dr. Agnes Arber, all in the Annals of Botany. An interesting
cesay on the question of * species * by Mr, W, B. Twrrill and My, T. A-
Sprague’s paper on the classification of Dicotyledons in the Journal of

Botany arevalusble to systematists., Dy, Ralph Ilolt Cheney hat
writt n an illuminating mon

ograph on the economic species of
Coffel .

It ia also of intereat *r) note that the Kew uuthorities a ce the
inclusion in the Tth B“,,\ Db Ohe Index K e - $F references for
the Wallichian spec:
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work ond his cont tm}c\ A /A KMIHI hTM nW_n to

Botar sts throughou IndJay His v Li& Of the Darjeeling Plants ”
(1895), hig « Monogmph on aule Bambuse (1886) and his “ Flora ?f
Madras,” the sixth part of which appeared before his death, were his
chief contributions to Indian botanical literature. Hisg .
barium has, gince his death, been presented to Kew. _Va' nablerel:
Eastern India ang Burma.—Attention is directed to * The Vegeta-

tion of Burma from ap Ecologie, 51414 Pointn b, Professor L Dudlf
Btamp, Professor of Geolog |

goon which appeared just bagol] hetepRvign tt%e mn*v»eessgbeoress@T-
Dudley Stamp’s new book will appe;.'

| :
. o For
terbuttoal who are interested econdomicalhPd SRR, Otfwege??'
tion of the country and his classification P'ents a very déUr picture of

the main types of Vegetation charac
feature of the hoel ig ;

loh',11x map8 and ; . The
aerial pbrd_%}ﬁTg tt K. Foreds & that thilstrgbtl?c?d mightbe
very usel.4 £ ’ Preparatiotl of stock maps of forest ve ta-
tion on 4 large ovais. Professor Btamp acknowledges «» indebtedness
to Forest Department Working Plans. These, though published, are not
available to the general public and contain valuable information which
would, in many cages, merely require correlating and expangding to com-

plete general surveys of the vegetation of a great purt of Tndia jtself
and it is hoped that the lead gtvenby Professor Stamp ¢»jbe followed
esewhere,

During the year, the Department has ;cen »* W to Mr. C. B.
Parkinson of the Burmg Forest Service for a T hT supply f botanical
specimens.

of Colone] Gage and Mr. Ry

- haswamy, have yielded
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Mr. Parker has described two new species from Tavoy, viz. Plectronia
tavoyana and Lasianthus longipedunculatus and Mr. Fisher another from
the same area, viz. Elccocarpm quadratics.

During the year the first part of the Flora of Bihar and Orissa by
Mr. Haines was published which completes thisvaluable work. -

Therevison of Gambl€es list of the Darjeding Plantsby A. M. and
J. M. Cowan has been completed and is being published by the Govern-
ment of Bengal under thetitle, " The Trees of Northern Bengal." Over
400 species from the Darjeding District have been added.

During 1925, the mosses of the Mount Everest Expedition were des-
cribed by Professor Dixon in the Journal of Botany and the Lichens of
thesamercg on weredescribed by Mr. Robt. Paulsonin thesamejournal.
Of the 31 species of lichens enumerated only two are new species.

Professor Briihl and his assistants are continuing their work on the
fresh water Algde of Bengal and have published two papers, one on the
subserial Algee of Burkuda Idand in the Chilka Lake of the Ganjam
District and another paper on the Algal Flora of the Maidan tanks in
Calcutta.

Southern India—Mr. J. S. Gamble until his death was engaged on
the 7th part of hisFlora of Madras. Thispart was published during this
year and brings the revison down to the Euphorbiaceae.

In the Kew Bulletin Mr. Gamble described the following fifteen new
species of Lauracege all from Southern India :—Cryptocarya anamalayana,
C. Beddomei, C. Bourdilloni, C. Lawsoni, Cinnamomum riparium, C.
travancoricum, Aclinodaphne Bournecce, A. Bourdilloni, A. Lawsoni, A.
Tadulingami, Litsea mysorensis, ‘L. insignis, L. Baurdilloni, L. travun-
corica and Neolitsea Fischeri.

From the sameregion he hasdescribed a new genus Pseudo-glochidion
and the following new species of the Euphorbiaceae :(—Pseudoglochidion
anamalayana, Glochidion Bourdilloni, Phyllanthus Narayanaiwami,
Emblica Fischeri, Reidia Beddomei, R. Gageana, R. megacarpa and R.
sfipulacca.

Mr. Fischer, formerly of the Tndian Forest Service, has described two
new species viz. Caralluma stalagmifera from Vandular and Ficus Augladi
from the Pulney Hills. From additional material collected in the Madrps
Presdency he has been able t6 publish a full description of the little
known species, Euphorbia cadutifolia* Haines. The Department 1sin-
d*bted to him for contributing specimens to the Herbarium toreplace
those lost at sea duringthewar. A new species of Pavonia, from Coim-
batore P. Coxii isalso described in the same journal by Messs. C. Tadu-
lingam and H. C. Jacob.

The Cryptogamic Flora has recelved the attention of Profeesci
J. F.D. Almeidaand Mr. M. 0. P. Ayengar. ThefonneT in the Journal
of the Indian Botan'cal Society has published a detailed account of the
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fcni3 of the High Wavy mountain in the Madras District recording one
new species Rivallia Hdllbergii. The latter, who has been for some
years éngaged in the study of the marine and fresh water algie has des-
cribed in the same journal a new species Hydrodictyon indicum fr™
Madras.

Western India.—From this part of india the following papers were
published :—(1) The Cause of Cotton Wiltin Indiaby S. L. Ajrekar, (3)

The Marphology of the Rice Plant and of the Rice Inflorescenceby B*
Mundkar " Tte-e5ufSydf the Vascular bundlesin Achyranthesasp"“
by R. H. Dastur and (4) The Abnormal Sporophylls of Cycas circinaln
by Professor S. R. Kashyap. Two new species of Ranunculus viz. #
Munroanus and R. palifolius from Kashmir are described by Mr. S. 1%
Dunn in the Kew Bulletin. In the Journal of the Indian Botanical
Society a new moss Trematodon brevicalyx Dixon from L ahor eisdescribed
in detail by L. N. Mathur of Lahore

Northern India—The Ecology of Tehri Garhwal, an elaborate and
instructive paper by Professor \V. Dudgeon and L. A. Kenoycr in th™
Journal of the Indian Botanical Society justified its claim to be a criti-
cal study of the ecological factors determining the vegetation of thearea
and the value of the paper is enhanced by numerous illustrations.

Mr. R. N. Parker of the Forest Research Institute has published
notes on the genus Sonneratia wherein he attemptsto clear up the con-
fusion regarding the proper determination of the Indian species of this
genus. He lays emphasis upon the shape of the fruits rather than the
presence or absence of petals as the distinguishing factor in determining
the species.  Further notes are published by him on a hybrid Terminals
arjuna X tomentosa, with general remarks on tree hybrids.

Mr. B. B. Osmaston has described a new species of Smilax viz. >S5
erecta from Garhwal in the Kew Bulletin.

In the Journal of the Indian Botanical Society R. K. Saksena and
L. N. Mathur have recorded an Ophioglossum, viz. 0. fibrosum Schum.
from the Indo-gangetic plain and have appended notes on conflicting

points raised when comparing their specimens with that described by
D'Almeida.

IL Economic.

Although it is till too early to,regard the Cinchona area in' Mergui
as other than experimental, the evidence of a further year's working
goesto prove, that on certain aspects at all events, Cinchona is capable
of withstanding fairly well the severe droughts and sudden downpours
to which this area is subjected. These appear to be fairly frequent in
occurrence and are a source of grave anxiety to the planter.
Everything went well during the earlier part of theyear, and plants
of ail species made vigorous growth. In AuguBt and September
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however heavy torrential rain fell, the downpour lasting for 22 days and
exceeding any rainfall previously recorded. The rain was accompanied
by strong monsoon winds. The heavy winds caused havoc among plants
jiot securely anchored to the soil and water logging of the soil consequent
to heavy rain increased the mortality and a repetition of the experience
in Tavoy was apprehended. On receipt of this alarming information
Mr. Cader hastened to the Plantation in November and witnessed the
damage which had been done.

Messrs. Calder and Russell agreed that instead of risking complete
failureby having the whole areain one place, it should be divided. With
this object in view Mr. Cader approached the Government of India
with the suggestion that another area removed from the boisterous
monsoon conditions sliould be looked for in Upper Burma.  With the
sanction of the Government of India Mr. Russell was deputed to find
another suitable site for chinchona cultivation. After a careful search
over a wide area, occupying three months, Mr. Russell reported the
discovery of a suitable site in Mogok in the Katha District. This site
he considered most favourable, enjoying climatic and soil conditiens
exactly similar to those in the- Bengal plantations. The question
whether the area selected should be taken up is under cons:delation.

By the end of the year although there were still vacancies in the
Mergui Plantations, many of these had been filled and the aspect of the
plantation was not altogether unfavourable.

During the year there was less appearance of canker disease in the
plantations and this at no time appeared formidable. The trouble was
minimised by improved drainage systems, shallow planting and by leaving
belts of natural jungle across the main direction of the storms to protect
the plants from the high winds.

With regard to labour, although the health of the labour force was
better than might have been expected, difficulties were again experienced
owing to shortage. Recruitment of some 200 coolies towards the end
of the year temporarily removed this difficulty.

Cultivation of Medicinal Plants—Ipecacuanha cultivation is ako
still in the experimental stage. The plants are healthy and are growing
well but the root is not yet ready for the factory. ‘

[I1. Industrial Section, Indian Museum.

Some 7EOQ specimens were registered during the year and 504 were
deposited in the gallery. Most of the specimens were food materials,
others were timbers, fibres, medicinal plants, oils, dyes and gums.
These collect'ons were made principally by the Curator during his
tour in East Benga and Assam. Of the rew exhibits the most
noteworthy are 191 varieties of cultivated rice, a number of specimen®
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o’ dlk cocoons and cloths, edible fruitsfrom Manipur and the Nags
Hills and baskets and mats made of different species of Calasnts
by the different hill tribes.

The whole of the exhibit in connection with the manufacture ot
Quinine has been replaced by fresh material.

There-arrangement of the gallery in accordance with the new scheme*
which was reported in theAnnual Report of 1922-23 has been under-
taken during the year with oonsderable improvement in effect and
educational value.

The overhauling of specimens was continued and over four thousand
old labelswererenewed and a new show-case hasbeen added. .

Experiments, on the preservation of fresh specimensin liquids with

« a view to retaining the natural colours, gave satfsfactory resultsin the
case of green fruits and leaves.

I nformation regarding the sour ces of supply, etc., of numerousecononnc
products were given to a large number of correspondents, and exhibits
were'supplied to universties and collegesin the United States, Canada,
Straits Settlements and esewhere.

The catalogue for medicinal plants and their products reported in the
Annual Report of 1924-25 has now been completed.

V. Publications.

The following works have been published and distributed :—

(i) Records of the Botanical Survey of India, Vol. I X., No. 4 Fresh-
water Algee from India by Nellie Carter, (ii) Records of the
Botanical Survey of India, Vol. X1., No. | (1) list of Species
and Genera of Indian Phanerogams not included in Sr
J. D. Hooker's Flora of British India by C. C. Calder, V.
Narayanasvami and M. S. Ramaswvami (2) Loranthaceae of
Southern India and their host plantsby C. E. C. Fisher.

V. Cinchona bark and Quinine.

During the year 491,549*7 Ibs. of bark were received from Java
of which 248697*8 |bs. were sent to the Bengal Government Eactory
at Mungpoo and 242,851*9 Ibs. to the Madras Government Factory at
Naduvattam.

Manufacture of Quinine—kt Mungpoo Factory 626,137 |bs. of bark
were worked yielding 38,0361bs. of Quinine Sulphate and 9,769 Ibs.
of Cinchona Febrifuge. At Naduvattam Factory the whole of the bark
received viz. 242,851*9 |Ibs. was worked yielding 7,556 Ibs. of Quinine
Sulphate and about 2,400 Ibs. of Cinchona Febrifuge.

f



7

Stocks of Quinine—Thetotal stock in hand on the 31st March 1926,
amounted to 334,732*138 Ibs. of which 110,386-670 Ibs. were held at the
Indian Museum in 3,329 original cases, 211,201*081 |bs. at Mungpooand
13,144-437 Ibs. at Naduvattam.

The stock at the Indian Museum is entirely Java Quinine contained
in original cases. These cases are of two kinds: (1) war time Quinine
received iji 1919 under Agreement with the Association of Quinine Manu-
facturersin Allied Countries and packed in cases each containing 25 Ibs.
of Quinine Sulphatein 4 unsoldered tinsand (2) Quinine Sulphater eceived
under Agreement with the Dutch Combine (1921-23) contained in cases
of 20 Kilo3 or 44*092 Ibs. of Quinine Sulphate in 4 hermetically sealed
tins. The25Ibs. caseson account of the containersbeing insufficiently
packed have shown shortages in weight due to the loss of water of cry-
stallisation. The loss, however, does not affect the medicinal value of
the drug but, as indenters claimed compensation for shortages, it was
decided by the Government of India in 1924, to stop the issue of the war-
time packed (25 Ibs.)) cases .until such time as it can be utilised in the
proparation of special products.

Areas of distribution.—The allotment of areas has been geographical,
the whole of Southern India including Indian States therein receive
supplies from the Madras Cinchona Department; Bengal, Bihar and
Orissa and Assam including Indian States receive supplies fiom the
Bengal Cinchona Department and the rest of Northern India'including
Indian States therein are supplied from the Government of India stock.

Issue of Quinine—During the year 13999*152 Ibs. of Quinine Sul-
phate were issued against 12,159 Ibs. during the previous year. The
increase is due mainly to larger consumption of Quinine in the Punjab
including the Indian Stateswithin it. During theyear the Funjab alone
took 11,565 Ibs. against 9,731 Ibs. in the previous year or an increase of
1,834 Ibs.

Cinchona Febrifuge—The demand for Cinchona Febrifuge was per-
sistently high on account of itsrelative cheapness. Owing to the limited
outturn of thisdrug, which isin the nature of a bye-product in the manu-
facture of Quinineg, it was decided by the Quinine Conference held in
December 1925, that Cinchona Febrifuge should be issued t. provinces
in proportion to their Qu nine consumption in the previous year. It
has now been arranged to give effect to this decision during the ensuing
year. During the year under review 9,770 Ibs. of Cinchona Febrifuge
wer e manufactured at Mungpoo from the Java bark, of which 9,658 Ibs.
were sold by the Government of Bengal. Thet..tal stock of Febrifuge on
the 31st March 1926, amounted to 8,297 Ibs. of which 4,079 |bs. were
held at Mungpoo and 4,218 Ibs. at Naduvattam. No departmental dis-
tribution is undertaken by the Government of India for the reasons
explained in last year'sreport and the Bengal Jail Department continue
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to issue (his drug as well as other minor products to all areas '* th?
Northern India.

-  1925-26
Revenue by the Sale of Quinine—The total revenue during r

amounted to Rs. 3,90,715 against Rs. 3,16,953 for the previous ye’"'
Of the total revenue Rs. 91,354 were by cash sales to local bodies
Indian States and Rs. 2,99,361 by credit sales to Government Depar

. R
ments. The revenue does not include the sale proceeds ot Cinctio 5
Febrifuge belonging to the Government of India which arein the fir®
instance credited to the Government of Bengal and ultimately deductﬁs
from the cost of extraction of Quinine payable to this Government. - ;
Bengal sold over 9,0001bs. of India Febrifuge afurther credit of the ordal
of Rs. 81,000 will be due to the Government of India. Full details wu
be given when materials for the exchange account are available.

V1. Financial.

The original budget allotment for the year was Rs. 7,07,00
from which Rs. 1,74,000 was surrendered reducing it to Rs. 5,33,000-{
The surrendered amount was digniutes ass febiowes—(1) P °
Systematic Assistant Rs. 5,000, (2) Purchase of Cinchona bark
Rs. 1,20,000 and (3) Extraction charges Rs. 49,000. Of the nett allot-
ment, Rs. 49,880 werefor the Botanical Survey proper and theIndustrial
Section, Indian Museum, and the balance Rs. 4,83,120 was for the O**
‘chona Department. This last figureincluded Rs. 2,85,000 (as reduced
hy the surrender of Rs. 1,20,000) for the purchase of Java bark and
freight charges thereon. The expenditure in the Botanical Survey
proper was Rs. 50,057 showing an excess of Rs. 177 after re-appropria-
tion of Rs. 100 from Cinchona. Under Cinchona the expenditure was

R3. 4,49,180 showing a saving of Rs. 33,940, The saving falls chiefly
under purchase of bark and extraction charges.

VII. Saff.

Mr. C. C. Cade held charge as Director throughout the year.
In the Botanical Survey proper Mr. S. N. Bal was Curator of the
Industrial Section, Indian Museum, and Mr. V. Narayanaswami was
Assistant for Systematic Work and officiated as Curator of the Herbarium
Royal Botanic Garden, Sibpur, throughout the year in addition to his
own duties. Babu U. C. Pal was Assistant Curator except from 3rd
October 1925 to 20th February 1926, when hewason leave. During his
absence Babu R. K. Das, Head Clerk, acted as Assistant Curator and
Babu K. N. Banerjce acted as Head Clerk.

In the Cinchona Department Mr. P. T. Russdll and Mr. A. Braybon
he'd charge as Superintendent and Assistant Superintendent, Cinchona
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Cultivation, Burma, respectively throughout the year. Maun Sine
was Overser in the Cinchona Plantation, Burma.  All the executive and
ministerial  officers of the Department discharged their duties with

commendable zeal.

J. M. COWAN,
Offg. Dimtcr, Botanical Survey of India.
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Report of the Botanical Survey of India for
1926-27.

I. BOTANY IN INDIA.

General. ,

Three publications of particular value to Indian Botanists on
three different branches of Botany were published during the year;
" Aims and Methods in the Study of Vegetation" by A. G. Tandey and
T. E. Chipp, published by the Britidi Empire Vegetation Committee, Dr.
E. Blatters " The Paims of British India and Ceylon" and, a revised
edition of " Fresh Water Algae" by West. There is no doubt that the
first of these works will stimulate the study of Ecology in India, a
subject of the greatest importance to the economic development of the
country. Our knowledge of the vegetation is extremely incomplete
—to be found principally in the introductions to the various Floras;
in Forest Working Plans which unfortunately have until recently not
been published for genera circulation and, scattered in various Journals.
Of the changes in the Vegetatign which ensue on interference by man
we know even less and we owe a debt to those authors who have set out
clearly, practical methods of study and a classification of plant communi-
ties which will make for uniformity in investigation. The second work
gives detailed descriptions with excellent illustrations not only of Indian
Palms but aso of those of the Mauritius, the Seychelles and Malaya
with notes on their culture and distribution. The third work, which has
been re-written brought up to date and elaboratel with generic keys by
Dr; F. E. Fritsch, isindispensable to those researching on Indian Algae.

Mr. Hutchinson has written another interesting paper entitled " Con-
tributions towards a Phylogenetic Classfication of Flowering Plants*\
The second part of Professor W, G. Craib's "Florae Samenss
Enumeratio” was issued during the year and he aso continued to
contribute to the Flora of Siam in the Kew Bulletin, Mr, H. N.
Kidley's " Additions to the Floraof Malaya" areof interest. The
detailed accounts of the " Dipterocarpaceae of the Dutch East Indies”
by *Dr. D. F. .Van Sooten supplemented by Dr. L. G. Den Bergerti
publication entitled " Unterscheidungsmerkmale von rezenten und
fosslen Dipterocarpaceen Gattungen " will be of consderable useto
oriental botanists.

Eastern India and Burma—Dr. Brlhl has published a practica
"Guide to Sikkim Orchids" and with his research scholars
continues to issue bulletins on the lower Cryptogams. * The
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" Algee of the Loktak Lake", Manipur, Assam, by P. Brubl »id ]s‘j
Biswas contains descripttons with figures of 122 Indian species prg‘ﬂ_g
from materials presented by the late Dr. N\ Annandae, *e Sel
Other papers include «Indian Sime Fungi © by P. Briihl and J ~ J
"The Flora of the Salt Lakes" by K. Biswas and " On the occurrence
Limnocharh Flam, Linn, in Burma™ by P. Briihl and S. Sen. Mr. ~\
Fischer has described 38 new species from South Tenesserim and ™~

genus from Lushai; Mr. Ridley 19 from the Maayan Peninsula: ‘

Northern India.--Dr. B. Sahni of the University of Luckuo

has contributed to the Journal of the Indian Botanical S""_'ebz
of which he became the Chief Editor this year, an interesting account

"The Foating Island and Vegetation of Khajiar, near Chambain B
Nortli-West Himalayas®'. Bhagat Rain Vasisht has written an acco""

on * The Comparative Anatomy of Ophioglosum Aitckisoni, dA»ne’ 18
and OpMoglomm vuUjaUim, Linn." One new species hiw been retr*?
from the North-West Himalayas.

Western India—Dr. E. Blatter, C. McCamnand T. S. Sabnis h";t
contributed to the Journal of the Indian Botanicd Society the fi
intalment of a sies of lists on " The Fora of the Indus D"“"‘
This isa vauable contribution to our knowledge of the flora of b d
region*  Mr. T. F. R. dAImeida has continued his work on ferns »»
described a new species Nepltroljtis pavcifrondosa.  Some notes ©
the structure of Ngmphxea pubescens written by the same author *'1';
interesting. Professor S. L. Ajrekar, who isengaged on mycol ogy
research, haswritten a paper entitled "Observations on a disease of (:wa
[Sorghum vulgare) caused by Sphacelia (oonidia stage of Claviceps).

Southern India—hi Kew Mr. C. E. C. Fischer has been continuing
his work OD the completion of Gamble's” Floraof Madras". Heh**
aso published a note on the obscurities of Pyreuaeantlia volubiU* H. Ab
at Wight. Burkill in the Kew Bulletin has a note on the inland oocurreu*
of Ipomea peo-carpae* Two new species have been described from twP
area.

Botanical Survey of India.

During the year endeavours were made to revive the pﬂﬂw
scientific activities of the Botanical Survey of India, which for #
number of years have been amost in abeyance, through
of funds and gaff. Although for the greater part of the year the sing'
Systematic Assistant was again acting as Curator of the Herbarium »
tlie Roya Botanic Gardens, Sibpur, and the Diveotor has to devote mos*

of histime to administrative work, arod ain s mount, of progress was ma"\¢
by theend of the year.

The botanical laboratory at the Royal Botanic Gardens, Sibpur, was
partially re-equipped for the identification and investigation of the lowr
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forms of plant life and research on Indian Mosses and Algu) was begun.
The Cryptogamic Herbarium, in which some of the specimens are of
considerable value, was in a state of confusion and is being re-arranged
and re-housed. Professor Briihl of Calcutta University hasundertaken the
preparation of a" Censusof Indian Mosses” with ageneric key and notes on
their morphology and anatomy. Thiswork, which will shortly be published
in the Records of the Botanical Survey of India, will greatly facilitate
the study of Indian Mosses. Considerable collections of Mosses were
made in Sikkim and in Burma by the Director while on tour.

An excursion was made to the Chakaria Sundarbans in Chittagong,
a mangrove area of interest, as its vegetation shows characters inter-
mediate between those of the vegetation of the Sundarbans of the
Gangetic Delta and of the mangroves of the Irrawaddy. An ecological
study was also made of the Forests of the Kalimpong Forest Division
in the District of Darjeeling. As the result of this work several
papers are now in the Pressand will shortly appear in the Records of
the Botanical Survey.

In the Herbarium in addition to the routine identification of about
1,275 plants for correspondents in different parts of the Indian Empire,
some 3,900 plantsformerly collected by the writer in Chittagong and The
Chittagong Hill Tracts districts of Eastern Bengal were classified and
named. At the same time the preparation of a Catalogue of Chittagong
Plants was begun.

Therate of growth of Cinchona and the production of bark and
quinine per tree and per acre, a subject on which very little information
is available, has also been a subject of research, the results of which will
be ready for publication in the near future.

During the year 65B books and journals were added to the library
and arrangements for the exchange of publications have been established
with a number of botanical institutions in various parts of the world not
already on our list. The Records of the Botanical Survey of India are
in much demand not only in India but outside also and it will soon be
necessary to increase the number of copies for distribution on exchange.

H. INDUSTRIAL SECTION, INDIAN MUSEUM.

The single gallery in the Indian Museum now utilised for the
exhibition of the economic products of India—food stuffs, drugs, oils,
dyes, fibres, gums, timbers, etc.,—usually with exhibits of the sources of
the products as well, is inevitably much overcrowded. Not only is there
no room foi' many products and processes of wide interest and im-
portance, deserving of a place in the gallery, but also there is insufficient
space for the labelling and proper display of those already included in the
collections, With the annual a4dition of new specimens, the congeﬂion



naturally becomes worse.  An upper gallery now used as the dffice of the
Botanica Survey of India would be available if room were found for th°

office dsewhere and it is hoped that it may be possible to do this dumn»E
the ensuing year.

The investigation of medicind plants and their products has recefval
condderable attention and arrangements are being made for the colice
tion and tabulation of the information dready available, filed in th°
dfice of the Botanical Survey. The undertaking of a survey of ¥f
quantities of important medica plantsto be found in different locdities w*
certain provinces, the collection and investigation of plants which m&S
have a therapeutic value and the possibility of extending the cultivation
of medicind plants has been under consideration.

The Curator's time has been occupied chiefly with the ordinary
routine work of the museum. As usud, information regarding the
sources of supply of economic plants and their products was given to
numerous correspondents and a congiderable number of plants and pl&™
products were identified on behdf of Government Departments and the
generd public. Seeds of various economic plants were sent to England,
Italy, ‘America and Russa for experimenta purposes. The Curator
toured in Behar, the United Provinces, Raputana and in Benga
collecting about 500 specimens of which 486 were deposted in the
gdlery. A very good collection of minor forest products, most of which
are of medicind value, was obtained through the courtesy of the Offica-
in-Charge of the Minor Forest Products Section of the Forest Resestf*
Institute at Dehra Dun.  Among other new exhibits worthy of mention
are woad carvings from Saharanpur. lint length charts and mudin cotton
purchased from the Economic Botanist & Dacca and samples of silk
cocoons and silk grown and manufactured at Bhagalpur.

The re-arrangement and over-hauling of the specimens in the gdlery
continued and over 3,000 labds were re-written, the descriptions being
in many cases supplemented by coloured drawings which were prepared
during the year. A condderable number of specimens were replaced by
material. obtained from the Roya Botanic Gaidens, Sibpur. In
February 1927, exhibits illustrating the production and manufacture of
cinchona and quinine were sent to the Calcutta Health Exhibition.

in. CINCHONA AND QUININE.

General*
It will not be out of place to summarise brigfly the postion in
India a the present time as regards the production pf cinchona,
a subject of paramount importance to a malaria-infested country.

+, Cinchona was introduced into India and plantations were started in
the early sixties of the last century. Almost smultaneoudy the Dutch
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began to plant in Java. In India over-production between 1880 and
1890 killed the industry, whereas the Dutch have continued to develop
their industry till, with over 90% of the world's output, they now control
markets and prices.

Since 1916, India has been making a serious effort towards indepen-
dence, at least asfar as her own demands for quinine are concerned and,
it is a sign of the times that other countries too are making endeavours
in this direction. Russia talks of growing cinchona on the Black Sea
Coast, France is considering how much of her cinchona requirements
may be produced in her African colonies and Italy, whose estates in
Java are approaching the harvesting stage, will shortly be independent
of foreign quinine. -

That there has actually been comparatively little advance in the
extension of cinchona cultivation in India has been shown in the evi-
dence given before the Royal Commission on Agriculture during its
recent sittings. India remainsin the position of being able to supply
less than half of the Indian demand for quinine while the prospects are
that in ten years time her output may be even less than it is at
present.

The failure to attain independence must be attributed to several
causes, foremost perhaps the lack of centralisation, the need for which
was firsd expressed by Sir David ]£raim thirty years ago. The absence
of a central department entirely devoted to the carrying out of a definite
cinchona policy has.made ifc almost impossible for any great advance to
be made.

It has now been proved by experience that however well-suited for
cinchona a locality may appear to be, there may be unforeseen or un-
known factors which render it quite unsuitable for this fastidious plant.
The only safe method of testing the suitability of a locality is to plant
experimentally. Small plots of 50 acres or even less will in three years
time indicate the capability of a soil. There is no doubt that much
time has been wasted in India on large scale ventures in untried
regions. Had a large number of small experiments been made in places
which have been explored and are believed to be favourable to the
growth of cinchona, there is little doubt that by now the p” oduction of
quinine would have been sufficient to meet at least the Indian demand.

As a third reason the fact that no systematic research has been
undertaken cannot be neglected. Our methods of cultivation have not
been sufficiently improved. = Although India and Java started with
similar plants, the percentage of quinine in Javan bark is now much
higher than in Indian. Every unit of increase in the percentage of
guinine means an increase of about 20 per cent, in the total production
and the percentage in Indian bark could undoubtedly be greatly increased
by selection. We have made no sustained effort to shorten the rotation
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period nor the period of ten or twenty years during which land is follow
18
ed by the growing of a forest crop, before a second crop of ci nchona
produced upon it. There are no recorded programmes for the futwe
Working Schemes for the existing plantations; “re neither know n%
attempt to obtain from them their maximum yield.  Our planting an
harvesting are more or less haphazard. Under such conditions *e
cannot look for a sustained annual yield. Economy in European tra|
ed daff is very largely responsible for these defects, for Wlthon
specialized knowledge of horticulture such problems cannot be tackled.

Re-organisation is needed and ought not to be delayed. If accom’
plished soon, there need be no fear of a decreased production, rather \"\ie
may confidently expect that India with her vast resources will be
not only to supply her own requirements of cinchona, and quinine &“
also to aid in supplying the needs of less fortunate parts of tHePite

Departmental Operations.

Exploration for land suitable for cinchona was continued in Burma
by Mr. P. T. Russell, Superintendent of Cinchona Cultivation in
Burma, who after covering a considerable area with negative results*
reported favourably on a locality situated near Mogok in the Katha
District. This areawas visited later by the Director. Itis certainly
alocality in which the prospects gf growing cinchona with success are
good but there are certain known adverse ecologica factors which make

it advisable to plant experimentally before attempting operations on «
large scale.

The Director aso visited the Anamallais where the Madras Govern*
ment have started planting. There is a large stretch of Reserved Forest
here which to al appearance seems very suitable for Cinchona. There
has however been a number of casualties so that here too, we must

await the result of experiments before a definite pronouncement as to
the fitness of this area can be made.

In Merguij weather conditions were more favourable than hitherto
experienced. Rainfall was 11619 inchesand for the first time in the

experience of the plantation, there was neither a severe drought nor a
deluge.

The equable seasuu lias resulted in a better appearance and somewhat
lower mortality in the 146 acres planted during the year. The plants,
however, have had the benefit of a thick covering of shade as seeds of
Cajanus indica and Crotalaria striata were sown thickly in the area
Both these species have proved themselves useful shade plants making a
growth of 6 to 8 feet in one year and giving just the required amount
of shade to cinchona in its earliest years of growth. For the recently
planted area, however, a specially favourable site was selected on a north
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to north-east Sope, protected from the south-west winds, less directly
exposed to the fierce sun and on steeper ground than the areas formerly
planted. Such favourable sites are not easily found. The plants on
this area did not, however, escape the ravages of disease. In common
with the rest of the plantation, they were badly attacked with " pl’nk
disease", Cortiaem salmonicolor, while altogether over 21.000 plants
were killed by < canker' while many more were affected with the disease.
The aspect of the older blocks cannot be said to be satisfactory. The
original area planted in 1923-24 on newly cleared soil stood fairly well
but the area planted in the subsequent year shows a very large percent-
age of vacancies. The experiment has gone far enough to prove that
contrary to expectations, even though the altitudeis low, Cinchona
succirubra is the least suitable species for planting in Lower Burma.
The next least suitable species is the Cinchona hybrid {Ledgeriana
succirnbra) while theleast unsuitable speciesis Cinchona Ledgeriana.
It has also been shown that it is almost hopeless to attempt planting
except on newly cleared land.

The greatest enemy of Cinchona in Mergui is undoubtedly the
very hot sun which isresponsble for more deaths than insect pests and
fungi. Hitherto the only shade tree used has been Erythrina indica
which was planted just as much for a green manure as for a shade plant
and gave little protection from the sun. Experiments have been made
with a number of other species during the year. Acrocarpns fraari-
nifolin* and Leucaena glauca have not done well but fair success has
been obtained with Grevillea robusta which germinates profusely. By
far the best species, however, in GUricidia metadata and 50 acres have
now been planted with it.

Mr. Russell has spared no effort to make the plantation a success
and has had to work under considerable difficulties.

The labour force was augmented by the addition of 2(J0 Nepalese
coolies in March, 1926. These with a certain number of old coolies
provided an adequate labour force for the plantation and the health of
the labour was on the whole good.

Cinchona bath imported from Java—During the year 272, 773-17 Ibs.
of bark were received from Java of which 143,974*27 Ibs. were sent to
the Bengal Government Factory at Mungpoo and 128,798*90 Ibs.
to the Madras Government Factory at Naduvattam.

Cinchona bark from the Mergui plantation.—During the year 18,965
Ibs. of bark were collected from trees of all ages of which 2,765 Ibs. were
sent to Mungpoo Factory for manufacture:.

~Manufacture of Quinine—At Mungpoo Factory 5.43,714 |bs. of bark
Wer worked yielding 28,529 |bs. of Quinine Sulphate and 8,506"1*. of
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Cinchona Febrifuge. At Naduvattaro Factory 300,544 |bs. were worked
yleldlng 10472 Ibs. 10 . of Quinine Sulphate and 3,538 Ibs. of
Cinchona Febrifuge.

Stock of Qninine.-ne total gock in hand on 31st March, 19i1,
amaqunted to 857,764-70 Ibs. of which 100,421-88 Ibs. were hdd at the
Indian Musaum in 3,103 original cases, 233,725-74 lbs. at the
Mungpoo Factory and 23,617-09 |bs. at the Naduvattan, Factory.

As regards the disposal of the war-time Quinine referred to in lagt
year's report, which has lost weight by evaporation of its water of
crydallisation, it has now been dedded by the Government of Indiato
convert the stock into tablets.  The Government of Bengal has install
at Mungpoo Factory now an up-to-date plant for the manufacture of

Eblas and h,?ll (alve agred to take up this wark on behalf of the
TI9[92 " *rke** 'hat a beginning will be made

/HH of Qninine.-Dnrﬁig the year 1667042 Ibs. of Quinine
Sulphate were issued againg 13,999-15 Ibs. during the previous year,

increase of 2,680 Ibs. due mainly to increased consumption in the
Jnited P
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North-Wat Fronfaer 145 Ibs., Rajputana and Central India 956 Ibs,,
Kashmir 177 |bs., Dehi Province 35 Ibs, and Hyderabad in Sind 44 Ibs.

Cinchona/Wn/” .-Duringtheyear unde review 8506 lbs. wen'
[nanufaaured a Mungpoo and 3,526 Ibs. at Naduvattam from the Java
sak. lhe quantlsm 0ld by the Governments of Bengal and Madras
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Bengal Jail Department continues to issue this drug as wel as other

minor products to all areasin the Northern India.
Revenue by the Sale of Quinine—" Chetotal revenue during 1926-27
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Madras and Bengal. These are. credited in the first instance to the locdl
Governments and finally adjusted by deduction from the cost of extrac-
tion of Quinine payable to them. During 1926-27 Madras sold 2,000
Ibs. of India Febrifuge and the codt thereof, viz.,, Rs. 18,200, creditable to
the Government of India, has been adjusted by deducting the amount
from the cogt of extraction of Quinine during the year. Benga has sold
7,842 |bs. of India Febrifuge and therefore a further credit of Rs. 7057S
is due to the Government of India, which, however, will be adjusted by
deducting this sum from the cost of extraction of Quinine due to Bengal.

V. PUBLICATIONS.

During the year the following parts of the Records of the Botanica
Survey of Indiaappeared :—Vol. IX No. 4, " Fresh Water Algae from
India" by Dr. Nellie Carter and Vol. IX No. 5, by Professor H. N.
Dixon, " Mosses collected in Gilgit " etc., by J. Garrett and W. Lillie.

V. EXPENDITURE.

The origina budget allotment for the year was Rs. 7,09,000 from
which Hs. 253,300 were surrendered reducing it to Rs. 4,55,700. The
surrender was distributed as follows: (i) From Botanical Survey
Rs. 1500 under Travelling Allowance—voted, (ii) from Cin-
chona Rs. 2,51,800, viz, (a) under Purchase of Cinchona bark Rs.
J80,000, («) under Freight and other Charges Rs. 18,300, (c) under
Charges for Extraction of Quinine Rs. 51,000 and (0) under Travelling
Allowance vuted Rs. 2,500. Additional allotments necessary to meet
excess expenditure during the year were Rs. 8500 for the Botanical
Survey of India proper and for Cinchona Rs. 3,300 all under Travelling
Allowance non-voted. The reduced grant was thus restored to Rs.
4,61,500 of which Rs. 58,530 was for the Botanical Survey of India
proper including the Industrial Section, Indian Museum, and Rs.
4,02,970 for the Cinchona Department. The total saving in the whole
Botanicad Survey of India Department amounted to Rs. 72691

due chiefly to the purchase of Cinchona bark from Javaand savings on
extraction charges.

VL STAFF.

Mr. C. C. Cader held charge as Director up to 20th May 19S1, whel
lie vent on leave. Dr. J. M. Cowan of the Indian Forest Service hdd
charge as Director from 12th July till the end of the year. During th<
intervening period Mr. G. E. Shaw, Quinologist to the Government o
Bengd and Mr. S. N. Bal, Curator of the Industrial Section, Indiai
Museum, acted as Director, the former from 21st May to 4th Jrdy ac
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the latter from Stlitollth July. Mr. V. Narayauswami was A sl -
ant for Systematic Work and officiated as Curator of the Herbarium,
Koyal Botanic Gardens, Sbpur, till 3let January and went on leave
from 28th February 1927. Mr. U. C. Pal weft Assistant Curator, Indus-

trial Section, Indian Museum, and Babu B. K. Das, Head Clerk, through-
out the year.

On the Cinchona Plantation Mr. P. T. Russell was Superintendent of
Cinchona Cultivation, Burma, except from 1st May to 30th November,
1926, when he was on leave. During his absence Mr. A. B»yb°">
Assistant Superintendent, acted as Superintendent and Maung S'®
Overseer, officiated as Assstant Superintendent and Chandra Lall as
Ovas. TheAssistant Superintendent Mr. Braybon, whose services were
tranderred here from the Bengal Gardeners Service in 1923, did not f'l'rf],h
the conditions of service suitable and went on long leave from 1'

March 1927, preparatory to retirement rendering altogether over 5 years
service under both Gover nments.

All members of the gaff have worked satisfactorily.

J. M. COWAN,
Director, Botanical Survey of India (Off<j)*

M G1PC—82—|V-3-1J—10-11-27—450.



Report of the Botanical Survey of India for
1927-28.

|. Systematic—A feature of the year has been the resumption,.
So far as funds and pressure of work at headquarters would permit,
of field survey work and a continuance of this activity is also to be re-
corded at the time of writing this. This resumption has been rendered
possible by the filling of the posts of Curator of the Herbarium and
Second Assistant for systematic work and the setting free of Assistants
for systematic work to perform the duties properly pertaining to ther
appointments. Thus all three subordinate officers have recently had
? period of fidld work. Mr. Srinivasan was deputed to the Garo Hills,
Assam, from which he has brought back a carefully preserved and
representative collection of some 1,000 specimens comprising about 250
species.  The main work of identification on this collection has already
been finished, but more detailed study is necessary to establish new
records or other interesting botanical features not already recorded.
Mr. Srinivasan, whose interest in Photography gives him &i additional
gualification for ecological work, made a special study of the Nullah
vegetation near the village of Tura in the Garo Hill District and he i*
being encouraged to specialise in this branch of field work.

During the year under review the work of the First Systematic
Assistant was confined to headquarters where in addition to the normal
routine of identification and incorporation and dealing with botanical
questions from a wide circle of correspondents he brought to near com-
pletion his examination of the exact geographical distribution of the
Malayan collectors Wray, Kunstler and Scortechini. A paper com-
prisng the results of this examination is in course of preparation and
has been promised place in the Journal of the Asiatic Society of Bengal
where the materials for the Malayan Peninsula flora are already pub-
lished.

In addition to his routine duties as Curator of the Herbarium Mr.
Biswas continues his algblogical studies started in the Botanical Labora-
tory, Ballygunge. An analysis of the Algal Flora of the Chilka Lake
and a paper on some fresh water dgB of the Malay Peninsula represent
his chieg* investigations in this line during the year. He has also had
some of the Indian Avicennias under investigation.

In order to provide more space for the ever increasng collections
of higher plants the cabinets containing the Mosses, Liverworts, Algee
%&d Fungi have been rdlieved of their contents which have been removed
to a gpare room adjoining the garden office but even with the additional



two cabinets provided 8p _ metﬂen'.
of thl.s removal provides the  dence thrporati ngshcete withod!
crushing,

llOl'Ilic work especjauy on t

Empil'e iﬁ dlle for reoord Mmias . ' . Fiwhe]
and Dandy have Dumerous 2 Nib, Geddes', Parkinson,

. €5 APt | rare plants 4 vario
contributions to the .y Bulltss..?.f o neaw OT P

resulted in the A1 A %! Parkinson-S Fesencc at

. )

8ome of which have "2 f*2™"¥A of a number of Burmese p
had the very diﬁcw.Am”Wm§° Science_ x¢ C E. C. A i
" xamingtio ‘ne¢ M"UA' Taraktogenos and | ygluet

Of their oS, Tho ageiydpg + * 1% Mgt hocs piows
pointe 0 “mblance, o sesbnifad 1 (A P 7 0

»—A very considerable amount of “ﬂ“}
. Ind‘“

named « ialaw ’ with th 43¢ B meseforanl 0T )
y With or without : .
Craib's Rora Siamensis has q'l;f yl(lé S.fﬁX_ A rﬁN art of N
ce® and L uminos, appearetl contSining the families Con***
. " lescriptions of ReW WV o i pm . .. terest
n . onof this.g - 1 FVEVp &aﬂtj\f@l» tih W%numd
»f the Indian Bomcalfc

and the allied 1| | _ nomenclatr®

o . . imm leada on to a discussion.of «i»
digribution of 8 lum in Indjs, Mr. Fischer 8eems to doubt wax

thls "Tm‘ta‘t t S |g trl’l.lly indigenolm With w and bases *Mg doubyx ox -
the fad that B «U illvariabl)'occuminaHhOA india _in o
Mty tO¢ | | S hd on the fact tha¢ thetreeisvery h*
indeed diffioult to kill except in the ooun

wood tree, and an invmtié? ohn thetoriai:::Ig:lotrlne f the Sand‘]

. state h it rePt®
%&.r dily by seed 1t has iy U||§arr|l39iin' ((((«.S SJ E\%)jug( with the

.%e C gy 28 the influence o » cxdes . There can be uP
dO}II, oL e7that if non-indigenous tVe date of + orriyq) Raeis Jo*
tn the &t Toast, and the sanctily_ of % treeto M| Aris&d €% %
in their religious rites also would P°'"" t0'ifs being no recenk introduc
tion.

lmto{(ﬁﬁ‘ '.aaa, Petch’s revigion of ce,,lon Fungi and Blatter'.

The most | “_’lthtm:;;new_l_ 6 8fr0f9/*?\/(\t/éﬂmoﬂqlneta|n9.
) 1% productio 24 "

of the yer | 2¢, -~ ¢« ﬁa@J *

a continuation of "the £_e Mr. Gambled ' ofk*,bwfaﬂm

*i?\X)(ridaceie are dedlt with and the ot follows the style of the earlier

The botanical results of the peoent ef,ﬁon Mart Boet g

‘tepresented by Mr, Duny’s desomptio, o soveral new high ajtitude




3

plants and D*. Bruhl's guide to the orchids of Sikkiin will supply a lorig
felt want to those to whoin the variety and beauty of these HlmaJayan
plants makes a special appeal. The text is arranged on tlie key System
to allow of rapid and Gasy determination and thé eimirtation of techhitcal
terms will make for the popularity of the work.

Dr. Cowan's analyss of the vegetation of Kalimpong, béng an
ecological account of the Forest Divison formerly under his change,
will shortly issue from the Press. It will form an excellent cdmp& hion
to his Trees of Northern Bengal, a revison of the list of trees, shrubs
and climbers found in the Darjeding Didrict published' by the late
Mr. J. S. Gamble half a century ago. The native names, always a puzzle
to those unacquainted with the facility a Lepcha or Nepali collector has
m supplying them, are carefully collected and will prove a help and en-
coutagement to amateur botanists amongst the planting community
of the district.

, Father Blatter in collaboration with Messys. McCann and Sabhis
continues his study of the Flora of the Indus Delta. Messs. Burns
and Kulkarni have an interesing paper on a line survey of grass land
with reference mainly to rainfall between Srur and Lonavia in the
Bombay Presdency. Mr. R. N. Parker, I.F.S., has taken charge of
the completion of the late Mr. Duthie's Flora of the Upper Gangetic
-Plain and the issue of another part of this work is to be expected soon.
The Indian Forest record contains an article on the Himalayan slver
nrs and ruést by the same author.

Father Blatter has given us the first of what may be a two volume
work of a systematic arrangement of the whole of the Kashmir flowers
and ,another series of Mr. B. 0. Coventry's wild flowers of Kashmir
continues in an attractive manner the autochrome pictures of the com-
moner and more beautiful plants found in this part of India.

._ Of general botanical interest is the approaching completion by Prof.
Marteh of the work on Asiatic Palms left by the late Signor Beccari.
With the issue of this volume of the Annals the way is dedT fo~ the
deferred publication of Sr David Prain and Mr. Burkill' s monograph
of the genus Dioscorea. A shor't paper in the literature of tlie year
deals with some members of the genus from areas just eéast of Irdia bii®
the monograph itsaf will bring' together in a way attempted for few
groups of plants a knowledge resulting from a lifelong study of all tlie*
Dioscoreas of the old world excluding Africa and give geographic infor-
mation such as has never before Been collected for any- eastern gehtarf
of plants. Several parts of the Fflanzenierch' dealing witK groups of
*ne CrudfdaB and Malphigiacese have appeared since last taken note
of in these reports.  For the preparation of these, Indian material has
keen under examination by the authors. All available information
concerning the Mossss of India and adjacent areas has been brought
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together by Dr. Bruhl. The manuscript is ready for the Press »«*
awaits its turn when standing work aready in type ISSUes.
. M. Industrial Section.-Some 400 specimens were odlai***
for the Galery duringthe year under report. The collection was m*&
Dy the Curator, when he was on tour in Central India and the Bombtf,
Presidency. Mog of the specimens were oil seeds, industrial oils +»*
megicind plants whilst some were gums and resins.
me re-arrangement and overhauling of the specimens in the Galery
continued during the year and about 5,000 labels were re-written, the
descriptions being in many cases supplemented by coloured draNings
oi plants which were prepared during the year. -
- A comprehensive exhibit of cinchona and its products explaini ng 5%
the details of the manufacture of quinine and other salte was made at
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of plants of medicinal importance, came to an end at the close of th6 yea*
as in the writer's opinion work of this description is no substitute for a
survey in the proper sense of the term, nor does it help much when the
practical problems of distribution of medicina plants, the times and
places at which they can be exploited and questions of the best methods
of cultivation come to be settled. Such work, if to result in the develop-
ment of the medicinal resources of India, calls for the botanist and
chemist in the field and in the experiment station for the services of the
qudified horticulturist. Whilst, therefore, the accumulated experience
scattered in literature gains in being drawn together by the ledgering
clerk this work of itself does nothing to forward the development of
such plant resources. It is fet that in the entertainment of ledgering
clerks lies the danger of side tracting the real work which must be done
If these latent resources are to be developed asthey can and should
be.

V. Cinchona and Quinine—Bark. Duringthe year 307,059 |bs.
of bark were received from Java, of which 154,540 |bs. went to Bengal
and 152518 |bs. to Madras. The Government of India's own planta-
tions in Burma supplied 57,920 Ibs. to Bengal, of which 48,261 |bs. were
harvested during the year. There was a small stock of 6,541 Ibs. left
in plantation store as a carry over. This together with 462,770 |bs.
Java bark and 19,979 Ibs. Burma bark at Mungpoo gave a total carry
over of 489,290 Ibs. All outside barks going to Madras were worked
up there during the year. At Mungpoo 285,831 Ibs. of India bark were
worked up to yield 13,195-5 Ibs. quinine sulphate and 4,169 Ibs. Cinchona
febrifuge and at Naduvattam 165,774 |bs. Java bark yielded 8,772 Ibs.
guinine sulphate and 3,078 Ibs. Cinchona febrifuge.

Products.—The total Government of India stock of bought and
extracted products at the end of the year was (a) quinine sulphate
361,495 |bs. comprising 90,016 |bs. held at the Indian Museum, 241,576
Ibs. at Mungpoo and 29,904 Ibs. at Naduvattam, and (6) Cinchona febri
fuge 17,736 Ibs., of which 8,912 Ibs. were held at Mungpoo and 8,824 |bs.
at Naduvattam.

Issues of quinine sulphate during the year amounted to 18,251 Ibs.
against 16,679 of the previous year. The increase is due to an outlet
for Government of India stock in Madras which took 2500 Ibs. The
issues were distributed as follows.—Punjab 12,164 |bs., United Pro-
vinces 1,988 Ibs., Baluchistan 322 Ibs.,, North West Frontier 259 Ibs.,
Rajputana and Central India 906 |bs., Kashmir 86 |bs., Delhi Province
26 Ibs. and Madras Cinchona Department for distribution in their area
2,500 Ibs. There has been a decrease in the issues of febrifuge 3,833 Ibs.
this year against 5,961 Ibs. last. The reason for this fal in popularity
of the cheaper drug is not clear. Combined stocks have mounted to
17,786 Id or sufficient for over a year's normal distribution.
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catch arop in the firs months of the yedr. In Megui the rotation
period will be shorter than it isin any of the Indian or Java areas but
even at early agesan extremdy encouraging factor isthe hlgh peroentage
quinine content obtained. When one gets bark of an average of qver
6 per cett., asrecent analyses show the Merqui bark to be, every endea-
vour should be made to overcome the remaining difficulties to the suc-
cesful raisng of the aop. Unde Mr. RusHl's competent manage
ment the difficulties of the monsoon period may be said to be dready
successfully met and if the careful application of knonedge gained by,
expaiment, sdentific planting and indugtry will solve or lessen the
remaining difficulties then Cinchona is in safe keeplng But it is not
*& 1o leave a venture of this magnitude and importance to. thke vagaries
o* dimate Prudence dictates that the risk should be divided. An
«ea in Uppa Burma which has many obvious factors to recommend it
to the Cinchona planter awaits a able palicy on the part of Government
««d should be rdieving Mequi of its sole respongbility for future India
Wk supplies

Difficulties in the cultivation of this exatic will be present vvhera/er
onetriesit but thisisthebetter reason why attempts should noy be (nade
to find and prove new areas Th* isthe essence of the advice given
*>y the Royal Commisdon on Agriculture It is advice based on the eyi-
dence of many diginguished men who have had much to do with Cin-
chonainitsearlier higory and no one, who now hasto carry on thework
kgun by these pioneers, and has knowledge of the scourge Malariaisin
this country and of the nesd for an ample and sustained, uppty of the
means to combat it, doubts the soundness of the Commisson s advice

V. Pinancial.-The total Budge allotment for theyear was
R*. M 8.000 of which Rs. 58,000 (induding Rs. 1,000 for English char ge)
were for the Botanical Survey proper and the Industrial Section of the
Indian MuseuTTd is. 89,500 for Cinchona. Rs. 2,20,000 were pro-
vided for the purchase of Cinchona bark from Java. Thetotal expendi-
ture was Rs 448615 viz,, Botanical Survey proper Rs. 53:682 and
Cid ong 57 3?( ' " msgvmg of Rs 988%5. Of this saving
?_Sum“ﬂm nf Do 00 AN aanld not he 5CC

The saving fdl under purchase of bark Rs. Mo oot
Quinine Rs. 45,104, Plantation and other charges Bj.. 11,467, Assistant
Quperintendents pay Rs. 5,142 and T. A. and other Misodlaneous heads
*xe 7,347,
V1. Steff.-Mr. C. C. Cddea reurned from leave on 21t Nov

S 1927, and reumed charge as Director, ~ ~ [ ~ i ?
J * Cowan, MA,, D.Sc, ofidated a, Director from 19 April to 20th
Novanbe 1927. Mr. S N. Bal, M., Ph.C., was Cura™aE the In
“rial Section, Indian Musaum, throughout the year- Mr. V* Nara®

Yalaswam; , MA, Firsg Systematic Assstant, returned from leave on
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2nd November 1927. Mr. T. D. Srinivasan, M.A., was aPP?mzedpz
Second Systematic Assistant from 1t November 1927. Mr. U. t " 2
was Assistant Curator, Industrial Section, Indian Museum, » ° Y|
the year and held charge of the Government of India Q"™ .4
in the Indian Museum except for two months in December 19" g,
January 1928 when Mr. R. K. Das, Head Clerk, acted for him. Mr.
Banerji acted as Head Clek during this period. - h,_ge

On the Cinchona Plantation, Mergui, Mr. P. T. Russdl held c* Jj»
as Superintendent, Cinchona Cultivation, Burma, throughout the ol
The post of the Assistant Superintendent remained vacant throug
the year. Maung Sine was Overseer throughout the year.

All the members of the daff worked satisfactorily.

C. C. CALDEB,
. . Indd
Director, Botanical Survey aof

MGIPC—M —I11-7-8-1-3-20-.452.
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barters , M FR8Ye rosuliesd in (o der ahle progr ess being made at Head-

and addearg?“ A PM%tions in several directions have been improved

hothi at " tf nAWo MEM A €r'S of Ay SA3A Wereon oup survey work. and

thei,\ndi% Afuensand iy the Musaum the collections have been enriched by
0

th6irlabOursiathefield

wie by 3@ yanaswamihasaddaq 4 the collections from North Travan-
The tA\y "3 &tensjve tour in the ditrict north of the Kallar River.
act 0 WASsemewaat Marred by difficult weather conditions and the
ictlv' " G2 pravioudy mapped out could not on this account be
Presatt riher ed *° Part of the route lay within country already re-
al m; ™~ '1\/ collections in the Herbarium, but part was new, and in
rich fi' [ ¥ *Jftaswami has brought back in a well pressrved state with
have &% "o eSacoNtion of some thousand specimens.  Some of these
pteg 2. " *° Kaw in connection with work on the Flora of Madras at
jj"t' “*der preparation there.
out a Sl""*V""S""n, Second Assistant, worked at Headquarters through-
d“ﬁ;;csiear except for some fild work in the neighbourhood of Madras
the ¢ ort periods of leave. At Headquarters he has been engaged in
agd "Mination of his Garo Hill collectionsand in a study of the aims
o, Mxods of ecological ressarch. As opportunity for fidd work
- “ is proposed to allow the different asistants to specialise ia
Mr g"f researcll for which they show aptitude and inclination, and
e}, 'Mvasan has spent part of the year befitting himself by study for
to P ranch of botanical research—Ecology—that he wishes ultimately
USue. As the groundwork of this study is best laid in a general
goiy’ ** Systematic botany, Mr. Srinivasan has spent part of the year
.8 over the herbarium collections in preparation and training for
N toore necessary field work that has to follow. He has also had
A& nination the specimenslast collected in the Garo Hills, adistrict
lor 2 Tor his work because believed to furnish problems of interest . .
of u™*el°gist and because Stuated within comparatively easy reach
01 Headyarters. :
fecor"? Curator of the Herbarium, Mr. K. P. Biswas, in addition to his
of nt?'! r?Utinc work> has taken for immediate studv‘the distribution

exar..2 Wild Conifers in the Indian Empire, and has been called in to
e and report on the Calcutta water filter works This results from
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O'tha delta with juag 0> '"*"*B1"g comparison of the vegetation

Pogtion of-thpigA o ° theSundribuns  An examination of the oom-
tlusion that t~ 9 -I:noUSroraS of thetwo areas bears the interesting con-

E<ttern delta g V™'®8>™d for the hitherto accepted belief that the
g;tt'ﬁgs see Loaa " P?*%* " wegtern in the richness of its flora. The
dﬁbmlgr%f Dedda Wit prove num&icaTl . ricnBEGEE KmQWD; the &lera
Aund ofl,“‘"’-“““'ha\’e”‘ou htthatthe g ndribuns area, the dumping
olain and tth A & Prougl!t 1fom g Gitferent regions as the Gangetic
Ataessy, AEAM Himalaya Chinese Burma divide must surpass in
" expk n':!- votanically isolat®q |ndys Delta.  The authors can only find
d wat "'°”_9fe'at've Sundribuns poverty in thfi belief that the soil
immiga;:‘:”‘d'“‘)m of the Ganges mouth have not been favourable to
two Te o~ ¥4 5€€MS posgiple that the geographical limits put to the
Yoy /00 M TEUATE TVSien #1g g different comparison might
Induﬂ'l]_)lﬂafreer interpretation of what area botanically constitutes the
jhct of t@""i what thfe Sundribuns. A comparison of such areas in res-
T Can *.richness of their floras would seem to postulate a complex
°ther atlo and edaPtlc likes A xn€ two_  To secur these likes one or

*tales® 12 MY re(jUire Utimately to be enlarged or reduced. Never-
Icoio> "™ Pper is full of rich material and will suggest to the inter ested

S't other Broblems and lines of smilar work.

Be I‘°." Floras have welcome and useful additions in Father Blatter's
tiya“t‘f“* lower s of Kashmir and Mr. Coventry's second series of attrac-
® 2"®hrome pictures of its wild flowers. It isto be hoped that the
{RBgMO of A aas Wi not bring its proyetion to a premature close and
(; “Mengst India's wealthy patrons of the arts and sciences may be
tigd Someene Wit the means and will to help and sufficient apprecia-
te\°A aeartistic an<| ghentific to see that such useful and beautiful

ok fonas a suitable object for support.

%llm' ANANW al Sastion—More than 500 specimens have been
hiu:cted by the Curator during his tour in the Punjab and the Kashmir
18- 2Qg of these some 400 specimens have been registered for exhibit-
=8 N the GaHery. Of this collection, the more important are specimens
o1 Wan Ut Wood carved \ 8 panier-mache work and a full - exhibit
';fM&tch manufacture from the indigenous woods of Bombax malabaricum,
) opulus nigra and Pinus excelsa showing all stages of manufacture from
b6 o material to the finished splints and match boxes. The other

Uactions were agricultural products in the shape of oilseeds and other
$%ds, etc., astwell as a good collection of crude drugs of the Kashmir
flld;, 2+id a number of Botanical specimens of medicinal and other econo-

*!¢ Plants, '
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The rearrangernmt and the overhauling of sBecimers cont%e’

during the year and about 6,000 labels were re-written. As uslwed
number of herbarium specimens exhibited in the Gallery were how'
by coloured drawings of plants prepared during the year. A new-s jys-
case has been added to the Gallery to take in the more important Icﬂ e’
trial oils exhibit. A comprehensive exhibit of Cinchona and itsP"™" “ts
explaining all the details of the manufacture of quinine and other sa--
was presented to the Ross Experimental station for Malaria ~ "~
at Karnal. Another set of exhibits of Cinchona and its products + jp
placed on view to the Public in the Health Welfare Exhibition hd* ,d
Calcutta in March 1929. A number of specimens of medieinal gy"
industrial value were presented to the Bengal Allen Medical Colkg® pt
to the Registrar, Calcutta University, for their Commerce Departs
Museum. and

Information regarding the sources of supply of Economic plamindi&
their products was given to numerous correspondents both from 18
and abroad, and a considerable number of plants and plant pr°d“°<
were identified on behalf of Government Departﬁents and the ge»"r"
public. Information on or material of the following was suppl'®
various applicants in different parts of the world:—

Ephedra wulgaris, Santalum album, Acorus CaJamus,. Podo-
Sissoo, Derris sp., Carica Papaya, Daivca cannafnrdt .
phyilum Emodi, Terminalia Chebula, CMoronjlon SNi_f‘eﬁi’!:
Hydnocarpus anthelminticus, Taraktogenos Kurzii, 4™M&°A
tackys Jatamansi, Musa textilis;, Calamus sp. , &_-"’ ;
Catechu, AXistoblobiéa Ssp., M Millingtonia_ hortensis, ™A
somnifera, Smetenia Mahagom, |lex paraguayensis, Boehin oef
nivea, Psychotria lipeszzausniieg, Aconitum heterophyUum, P2J™ o
somniferum, Hidlarrhcna arttidydetderica, Digighlss purp?’
Myristica sp., Datura sp., Aleurites Fordii, Hordeum wulg®®

The catalogue of the medicinal plants already in manuscript :;d::'

be printed and the materials for a catalogue of Food, Spice and roh;nf’
plants are almost ready. Materials for a catalogue of Timber p
exhibited in the Gallery are being drawn up.

V. Cinchona and Quinine—Bark During the "year 2' '_5'{;
Ibs. of bark were received from Java of which 118,998 Ibs. were sent _..
the Bengal Factory at Mungpoo and 95,573 Ibs. to the Madras Y*°°J,
at Naduvattam. The Government of India's own Plantation 2 '29
Mergui District, Burma, had during the the year a stock of 116,1_ed
Ibs. of bark of which 109,588 Ibs. were harvested and 6,541 Ibs. “mﬂ
over. From this stock 82,464 |bs. were sent to the Bengal Factoer‘
leaving a balance of 33,665 Ibs. in the Plantation store as a carry ovdis
At Mungpoo Factory out of the total stock of 684,209 Ibs. of In
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bark .
Ibs, (g?;h.ch 581,768 Ibs. were Java and 102447 tha  Rurma 140277
917 Tt JaVa and 81:361 lbs: Bbrma) Werewor | aq Ieaving a

Glance of Ly J
of 95573 ] 2 Ibsy aSaCarry overir AtNaduvattam Factory out
* JxVa bark received durin the 7eSLT 78>506Ibs_ were

*Ocked I, o

cdose Of'et|-|-*1115 abalance of 17:067 Ibs_asa carr7 over _ Thus atthe

to 594 664._I’]T68* tbe tOtal stocJc of India Government bark amounted
">067 K *¥* °°™P"''"g Java bark held at Mungpoo 522,852 Ibs. and
Ibg'. apd " & Naduvattam and Burma bark held at Mungpoo 21,080

5,417.5";‘1;the Mergui plantation 33,665 lbs. At Mungpoo Factory
Ponde, "> °f guinine Sulphate and 3,130 Ibs.of Cinchona Febrifuge

tam p%l(m616 obtainedfroni 1+ 277 |ps. of India bark. At Naduvat-
Pebrif - A SrodBlbse of quinine g iphate and 1,350 Ibs. of CScTiomn
ageWere ohtained from 78,506 Ibs. of richer India bark.

N ..
slﬂp]ichi "f Quinine.—The total Government of India stock of Quinine
at pg ) P'“hased as such and extracted from Java and Burma bark
82 123 P38 of theyearwas a quinine g phate 339,826 Ibs. comprising
s , {18 heldatindian Myseum, 242,111 Ibs. at Mungpoo and 15,592
b, - A3dyyattam and (6) Cinchona Febrifuge 22,216 Ibs. held 12,042
Mungpoo and 10,174 Ibs. at Naduvattam.

werfail;‘" ®“""._During the year 32,134 Ibs. of Quinine Sulphate
due tA Mast 18251 Ibs. in the previou_s year. The increase is
Indiy gpoy Madras Cinchona Department taking over 19,360 Ibs. from
incy ¢k at Naduvattam for distribution in their own area. Exclud-
12 l]‘*es“’”kssoldto Madras the consumption in the India area comesto
Sw ¢ Ibs. during the year against 15,751 Ibs. during the prevjous year
to M50 * decrease of 2,976 Ibs. This decrease is mainly attributable
12,164 )| HI€r consumption in the prwjan which was 9,367 Ibs. against

*> previously. The shares of the provinces and the Indian States
Baluc'i/dls“'b”tlon We'e Punjab 9,367 Ibs., United Provinces 1,792 Ibs,,
and \r}""’ta" 326 Ibs.> North-West Frontier Province 274 Ibs., Rajputana

entra India 846 Ibsk> Kastmir 44 Ibs_» Dellli Province 1251bs_ and

"as Cinchona Department 19,360 Ibs.

. Duw
tﬁbutf&ng the year 4,458 Ibs. of Cinchona Febrifuge powder were dis-
dist, I the India area against 3,833 Ibs. in the previous year. The

rih .
GoynUtloa Was done by the Bengal Jails Department from the local

gengallKent's stoc_k. No_ stock of India .Febrifuge was tak_en over by
djﬂtribuggnfw’ Nag sufQcjent stoct Of this product of their own for
R .

amou fT ¥ e e of quinne_Daing 192829 the actual receipts
againa £5' % - 3,86,144 by the sale of 32,134 Ibs. of Quinine Sulphate
mal dema8'§>35,125in the previous year. Theincreaseis dueto an abnor-
eyt toofJ from nadras. As gated above Madras Cinchona Depart-

X over 19,360 Ibs. from the India Government's stock at their
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Factory for distribution in their own area and paid in part Rs. 150000
cash and the balance Rs. 1*1,510 remained payable in 1929-30. 0*
thereceipts Rs. 2,38,503 were by cash sales and Rs. 1,47,641 by credit
to Government Departmentsincluding payments by Bank-Drafts in the
case of Government Departments in the United Provinces. During
the year there was no sale of the India Febrifuge either by the Govern-
ment of Bengal or the Government of Madras.

Plantations—A year's steady progress in experiment in the nursery
and fieU marks certain definite stages reached in our. knowledge of
Cinchona under South Burma conditions. The most important result
achieved is a knowledge of what Cinchona already free of disease will
withstand in the way of adverse weather conditions. The end of the yeaf
saw a long period of rainless weather during which, little by little, »
large area of the plant reached almost leafless condition. In order to
minimise the risk of collar disease, shallow planting had been carried
out wholesale, and the surface rooting combined with the long absence
of rain threw an unusually heavy strain on the parched plants. That
many of those showing disease should succumb was to be expected
but that a whole area of Cinchona should meet this adverse condition
successfully by leaf fall is something entirely new in this cultivation.
The writer's visit to the plantation coincided with the termination
of the period of drought. Within aweek of rain falling a transforma-
tion that required to be seen to be believed had taken place, and from
this period right to the end of the rainsin October Cinchona stood out
a picture of rude and healthy vegetative growth. That such prolonged
conditions of drought should be experienced at all is disturbing. There
is no record for the area nor for contiguous areas of an) thing like its
severity, and it can certainly be looked upon as abnormal, but the record
of Cinchona coming successfully through it and reaching such phenomen-
ally rich growth on water being re-supplied shows how this crop can in
certain conditions belie all the reputation it has gained as an exatic,
delicate and difficult to rear.

Since the cultivation of the red bark species was abandoned, and
since shallow planting and an ample drainage have formed basic consdera-
tions in the system of cultivation, much progress has been made with
Cinchona in Mergui.

Thefinding and propagation of a robust Hybrid already gives promise
of greater success and suitable shade crops both for land to keep it cool
and for Cinchona to shield it from the direct force of the sun must be
found and their fullest utility proved by experiment and exploited.

The advantages of fairly steep dopes with a northerly aspect ovel
gently doping or south facing hill sides have become quite apparent in
the last two years work, and here, as wherever Cinchona has been tried,
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Npeated loosening of the surface soil is an indispensable operation for
auccess.  These site factors indicate that as planting extends South-
easYoard to the higher elevationsof the reserve, we may expect to roach
"auditions more favourable for Cinchona. But the main lesson of the
*hole area is already proved. It will grow Cinchona and may grow »
% some profit under present conditions of world prices but it will never
Joafirg class area for the purpose. Much is certain to depend on the
fortune of seasons, and while we can reasonably expect to have further
ft o by perfecting cultivation both in respect of the operates and the
t"aes of carrying them out, and gains from the acclmntong.of the
U «* t speciesfwe must recognise the error of fixing to one!™ J-'* * *
%4 king the whole Gover nment India eSort dependant on thevaganc’
* the South Burma climate. Mergui can take, and until * * * ¢ » »
f Proved, must continue to take its part in a unified *°"°™*?*nM
rEe supply.  Indead it is impossible to maintain a« 'W'A -J * A

& x>\ ganding there, but there are many other areas J «» * J J
Amental cultivation in a small way and to give p'oéosmt" rty
8\WW be going on with a view to relieving the Merqui area of*a respon”®
%96 rtsL1d not have to bear alone. Advice to prove other ar”
&not be overemphasised.  The difficulties of production 2 ’?g‘ )
" dificulies of an administrative and finandid kind due to®Be 8IS
" Operation in India's present unstable polifical s«te, J uld nob

- ible. No
Foduyet: . : ini duction 8 inu.fensible.
o on up. Falluo qmtl;:: eissﬂ?of a blank cheque now on the

1*a%0n 15 good enough b0 excuso ini
_ . regerves of quinine now
Etﬁlki:f India's futurc _hﬁﬁlﬂl- In_sp:?c of large wever thqe conditions
Iema
8oem gyital

May for the presnt befdlt by reason of the” {<*feCoBtcn. Nor
altog-tar exorbitant cogt Of those * * £ * »™ " qqae and
should it be forgotten that a combined attack W« a - w0 of the

jesgrve within a period short Jj « g | 2 o eams o " plantinf
*0 develop homo produttion. The f*. T4 A Aunproved
Pwgamm3 on one of the Bengal T *_ T " /¢y markedly to
‘alue of the Anamalai area opened outkpom'i e hijaig m otN€r
the folly of relaxing effort clsS3where. T N inchona land and
Jwfiaa. The competition of ot 0P odactio n "N %
the confinued control of p« 2"~ bi?t mowVer remote for the
Government with any degree of repon™i & ot M adord
health of over 300 millions of a malaria » ~ " them that
* disreggdl. And there is the greater " » "t wlan &i b g the

Fanting pays ad that - © S ~* SSU Ue ean diad to
gantific eqeimet and prod that boverame

AL IR,
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- A large scries of analysis of Burma bark samples shows thatx? ?X
expect bark of good quality at an early age. Maturity is'» a-%‘e ]zntﬂ'
earlier age in these conditions than in the Benga or South '”dmu?,]ikely
tions. Trees set to ultimate form much quicker and it seems nob Collet-
that there may be some seasond variation in quinine content. Jant 878
tion for analysis differing as to time, age, species and part of * Y
being collected regularly for the purpose of determining the best

and ages for cropping.

1,

The results of a year's solid work and of all the years that have Vl’;é
ed it in this effort seem for the moment in danger of going lost tnwwi
failure to overcome the financia and other difficulties associated .
consumption of the drug, and it can only be hoped that the ---- -~ "~ ¢
examination of responsibilities for all India quinine will lead to.asat n
settled and libera quinine policy, and that a means may be found neisl
factory to the large interests of public health no less than to the_hrig and
interests of different Governments.  Itistime, perhaps, to call a ha the
reflect whither all this leads. We seem to have moved %272 *fomwas
spirit of the effort of three quarters of a century ago when the oblect i
" a cheap and plentiful supply of febrifuge to the poor " and FﬂrhaI_’:) .
cannot do harm here to recal the origina philanthropic object _reagav"
sible for the Cinchona effort. The patent facts known to all.whosk A
experience are that the poor cannot aford the drug at the price & wsy
and that Charitable dispensaries have to turn the malariaSt"'cke" * /'
empty or with doses inadequate to their needs. There can be no% A
advertisement for quinine, not even its presence in nostrums on s“le
alay the fever that Government quinine is blamed for producing.

V. Financial.—The total budget alotment for the year W...
Us. 4,80,000 of which Rs. 61,100 was for the Botanical Survey. d% A
including the Industrial Section, Indian Museum, and Es. 4,18>" rvey
Cinchona. The actual expenditure was Rs, 56,917 for Botanical Su.wl_
proper and Rs. 346,844 for Cinchona, that is, a total of Rs. #'°A
The total saving accrued was Rs. 76,239. Out of this saving Egs-b A
was surrendered to Government leaving anet saving of Rs. 823y. .
surrondcr was distributed as follows : (i) from Botanical Survey Pro.;%o,
Rs. 1,700 under Pay of Establishment and *{«) from Cinchona® '6'_\/_V
viz., RB. 60,000 under Purchase of Cinchona bark and Rs. 6,300 under *
and Allowances of Establishment Non-voted. The net saving* horl'ﬁ
Rs. 8,239, fdl under Botanical Survey proper Rs. 1,900 and under Cine
Rs. 6,339 and was distributed under several items.

V1. Staff—The writer held charge as Director throughout th Y;:n
Mr. S. N. Bal, M.Sc, Ph.C, was Curator of the Industrial Section, h'll‘ D.
Museum, throughout the year. Mr. V. Narayanaswami, M.A., and ;m._
Srinivasan, M.A., were Systematic Assistants throughout the y
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:}mu. C. Pal a5 Assistant Curator of the Industrial Section, Indian
Ingdj um, and helg charge of the Government of India Quinine Store in the
Mu*s‘sum throughout the year, and of distributions therefrom.

g___olf the Cinchona Plantation, Mergui, Mr. P. T. Russell held charge as
superintendent. He was without assistance throughout the year and

Wor,:#m*SttaU liVed Up %o hisrePutation for able management and trust-
- e .
h Lﬂg”ess' Thedifficulty and value of hiswork and the degree of success
6 obtained are well known to Government.

AH the other members of the staff and the Clerical establishment have..
“orked satisfactorily.

C. C. CALDER,
Director, Botanical Survey of India,

MOIPC—81wul11.7.2—11.12-20—480



"epe« of the Botanical Survey of India for
1929-30.

oA theTsgrematie.— ¢ *'qeavours made to revive the field activities
W gaff " cal'1"“’V‘?y> so long kept in abeyance through lack of funds
 field w ;£Ve teen Visously continued during the year and the scope
ald N or U o W extendfifromtlie o jer 5 of | ndia on the North-West

illto thef "fif8t t0Othe ext.remellmlts of Burma in the South-East and

The ~res 08t points of the peying)|3 jtslf.

"ee‘dquarrf’“'Jllt #2 2£%N 2 ranidly accumulating mass of collections at
Dew éhd A A PiUugUpfasterthantieofficerB candiSestJt butfromwhich

alreadv ¢ ' *!'"g finds are steadily being extracted and added to the
.7 ™<*porated records.

tide: C(%l‘???yagjgvvvvamli(>>()ungil Junestill Senior Assistant on the systematic
*Vefal JlHu ofl n his materials irom tte Sout of tie Penlnwla,

on xguch— | 1A A8 °n records resulted but the immediate examination
" MWy ptalsmaterialllaqheen interrupted by transfer of service. Itis,
Mm nb%»ped that hisa6SOciation withthebotanyofttis Part of India

nUth T A8 A ne ne auTvey and xadh i@ cossation of work on these
to A "*&" collections is only temporary. He has taken with him
Ajthia A BABTE oA getivity a set of his own plants and as he is now
hop, i 8% reach of his areas, South India survey work may yet, it is

‘M’rp]S,\ by his past exPeriencein thisfield_

at fiury "AVasan, now Senior Assistant, has spent only part of the year

Betvige * W' PP"» * during the absence of Mr. Bal on leave his

Buthgj.<"® A~ red in the Industrial Section of the Indian Museum.

Bfta 2 o0 ©inued hiswork on the Garo Hill plants and the following

Cativ > T @ PYliminary note on the vegetation of the area is indi-
<O e type of work done.

abogfcj]“t"°”5 Were made spreading over an altitudinal range of from

dug, ~ *04,000 ft. The general vegetation is a mixture of the deci-

(g Tk BVErgreen tynes At elevations of about 3,000 ft. various

Quer U°US 8Penes Ut Jower elevations are associated with such trees as
d‘e Castanopsis, Schima, etc., of the higher altitudes.

fOtm"“'y up to about 2,000 ft. Bambusa and Ageratum cmyzoides

iy - °™in undergrowth, while pure formations of Phragmites occur
‘ﬁlopm situations.

aboyt 0" shrubs in frequent evidence about this elevation, i.e., up to

2,600 v are species of pangw Canthium, Clerodendron, Daedala-

Canthy -
> Phlogacanthw, Ardisia, Eranthemum and Acanthus. Strag-
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gling over these and other small trees of species of Calicarpa’ ghrabs
Litsea, are to be found a large variety of cregping and dlm bu*St \
such as Eleagnus, Dalbergia, Holmskioldia, Dioscorea, Smilax, n the
Hedyotis, Combretum and Entada, while various herbs sprea.

floor of the jungle. Of these the most common are species ol WP"’W
www, Bkmea, Bidews, Phdylopsis, Bonnaya, Lepidagaths *

and Tmgia with grasses and Cyperaceae. Treesin this zone ar SM‘""
sented by species of Albizzia, Gmelina, Grémag Sterculia, Trf"’w
Dysoxylum, Amoara, Bwnbax, Alstonia, Acacia, Bellschmled|a’T fP"’w’
Litsea, Excoecaria, Wrightia, AgUia, Cedreh, Ghchidion, 1‘
Phyllanthus and Vitex, associations which show close relatlonaI’P
pure Eastern Himalayan types.

At higher elevations the vegetation is closer and morelﬂx“m"n'fi aﬂﬂm :
several large trees of species of Mesua, Pygeum, Schivna, Mot
Myristica, Quercus, Hydnocarpus, Aesculus, etc., occur in 2°°
with Litseai Diospyros, Lyg*strum, Garcinia, Villebrunia, etc.

A net work of lianes in which are prominent Entada, Arl\/lbom”
and Buettneria spp. is often seen hanging in large loops and 00|Is
Nephelium and other taller trees, mé"*

Among the genera of herbs and shruby undergrowth commonly -
with in these higher elevations are Strobilanthes, Artemisia, "°}’\T"eJ’\
Leea, Linocera, Elatostemon, Laportea, Marlea, Sonchus, Crepis, P‘
sacrne, Ophiorrhiza, Achyrospermum, Pleclranbhus, Gomphostem
haliumand CUoranthus. peté

Linostoma, Deeringia, Beaumontia and Uvaria represent dl’:':L -
while epiphyteslike Agapetesy Coelogyne, Peperomia also occur. “\/
dophora and Poothos abound while Piper is seen clothing ""?'-oJ10
trunks. Several mud banks on these higher elevations show assocnatl
of Curcuhyo, Ophiopogon and Hedychium.

Of paradtes Loranthus, though not confined to higher eIevaUM
is much in evidence while specles of Bahnophora occur on Btfaf*
A trandgtion, though not very marked, from the open deciduous iot&® ~

the lower to the closer evergreen vegetation of the higher altitude*
noticeable.”

Mr. Biswas, Curator of the Herbarium, was on tour in the B"mbay
Presidency early in the year, and towards its close started work = for 2 n
survey of the South Burma Cinchona reserve area. Collections h*,
accrued from this area for several yearsbut it is proposad to systeina,
the collections and survey by having an officer on the spot for Pe”:he
representing all seasons of the year. The thoroughness with which,
flora of the Malay Peninsula has been explored and the rich ac 'fh
to Botanical knowledge which the explorations of Dr. Kerr and @
in Sam and the work ou his collections that Prof. Craib has udertake®
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itd il' blettat k the Fl f H
ly O.f..?.Xa ettatworkoutheriora ol goythern Burma and parti-
[ym to p AN a_igabe brouglltinto line: That HwiU r€pay the
*d the ~°°.XPended M ©rtain and the proximity of Cinchona camps

* % % C Pemng UP of the heavy aAtmgle that Cincllona workB entail
3 chance ~"°@.*° the collector that is absent in heavy jungle conditions,
«* that is not to be lost. :

his firt ghg, - .
b tour Mryx Bi8WaB has retelled Wltll Bome 2’000

n .
Olfemammtel!a and there eXigfs LOW srom A area an accumulatm'g magg
erig) re&dyf,oyle]d itsbotanical treasure“’thesystematist and its

log]cal Fnterests as H . .
Progross, the field observations and photographic work

-I:;nagjb?twm 5,000 and 6,000 specimens were received in the her-
Werg gl.té,s "'"8 the year. Prominent amongst accessions from outside
ad fpom tf)f well preserved specimens from the Swedish State Museum

Prof *e National Museum, Washington, and a set of named grasses
* Hitchcock of the Smithsonian Institute, Washington.

o7 Mcbief distribution, so far as number of plants goes, was a set of
memi o £, ?'malayalls Chittagong and Madras duplicates to the Depart-
hav, J5 *fOpicalForest Botany > University of Oxford. Many specimens

een on loan. The Juncaceae have been to Stockholm, the
Medl T x° "ASAUEE x4 Southern India Cyperaceue to Kew in con-
daeT With e “aora ox \adras  These will be followed at an early
wo" the@n«ae. To Kew aso by way of loan in the first instance
th Pﬁbly for permanent incorporation with the African collections
ear] ! gone a set of South African plants collected by Dr. Roxburgh
ap_y Iaf1 century. The collection is of historical interest and is more
EJ=E>I:;’£riately housed at Kew with other African collections than at

LE'JBRdhwar, the newly appointed Second Assistant, has been mostly
;ﬁ'(np"a > 87\"g acquaintance with the collections at headquarters
Pl'e-vi;l loar collection, but in addition to working up his moss material

'}BILY gathered in the North-West, he has started the systematic
ecltmnl of the grasses and is to specidise in this group. Soon after
88 of the year he was deputed to examine the question of Santonin
i~ e Artemisias in the North-West and will be almost fully engaged
ec 8 WOk *° 5 year-at least. The problem is one of considerable
diffffo2'C interast ot present. The young industry is developing but

‘ylt botanical and biochemical problems have arisen to hinder its

%c}"h randsxx Was Opergtive that an officer with knowledge of the area

fluc'," technical experience should be on the spot to watch the yearly
,mNations in Santonin content and to plot the distribution and prc-

65 (of the best yielding varieties, and generally to gain knowledge
“Seantfg, to the development of the industry. But in addition to this
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he is actively engaged in the collection of Kurram plants b f"th"
collections work, in which the survey proper is chiefly interebcd . tA
likely to suffer but rather to gain by Mr. Badhwar's temporary dW“

Mr. Badhwar has also got ready in collaboration with' r g% -An
specialist in the group, a paper on the " Mosss of the Norfh- O o
laya" in which several species new to Science or holding the in tere®
such plants, are dealt with for the first time. N

H. Botanical Divisions.-As of late years taxonomic JJjJ%],
been mostly on material from the lessr known areas of NortH- . »
India, Burma and the Peninsula and there has been revealed a cd* »
ably larger number of new or interesting species than isusual Ifl el
work. Many new spedies hail from Siam, the result of work oy & Q
Dandy and Geddes on Dr. Kerr's and others collections. Mr. <. <
Fischer has several additions from Lushai out of material collect®  »
Mrs Parry, while the collections of Parker and Parkinson have @‘Wﬁ
him numerous new records of the South Burma Flora &™P'281S~7 4
affinity with the Floras of Sam, the Malay Peninsula and Indo-"

Individual additions from other parts of India make up the unus““lg
large number of 87 new species or records that have been noted o&”ng

the flowering plants during the year. e

Several general works of more than usual interest and imp"r'“”:lﬁ
for sudents of Indian Botany have appeared during the year.

In gpeaking of hisreasonsfor bringing up to date botanical ]nw"’l"dg'5
on the Indian Bomboos, Father Blatter refersto thevast field for 1e8e®
existing in the group, for the forester as well as for the pure bob“"’sl:’)
before the many and intricate problems in connection with the bﬂlf‘b:d
forests of India are brought nearer their solution. His paper pub o
in the Indian Forester will have a special appeal for, apart fr°o™ th
volumes on Orchids no volume of the Annals of the Royal
Garden hasexcited thedemand that Gamble's monogr aph of the Ba?
published some 30 yearsago hasdone.  For the Indian forester few &
of plants hold the importance that the bamboo does and ?ate(j
Blatter's revision is certain to appeal as much to the Forester A&®n,
in the bamboos of his area as it will appeal to and help the system ~,
engaged often with scrappy material, in solving the identity °f
bamboo specimens sent in for determination.

eUgrd

No one who has had to work on herbarium material of the g~ 4
Mallotus and Macaranga can have failed to fed how unsatidyi*"! .
such work in the absence of intimate knowledge of these genera &
fidd, and it is, therefore, doubly welcometo havethe Malatas of Norve™®
Bengal set in order by one whose wide interests and keen P
of observation are equalled by his opportunity for fied bor®%*
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i, Shebbegy

N abanner ft A+ CoWan betweentliem have'setthe8rou Pinorder

Itis to (nfWi!!beas yefy to the systematist in ti e herbarium as
"M the field TY[&8+ botanist inarested in the identity of these plants
T least * -~ Maatasform, from the numerica point of view
Bengd ' * ™ "M"P°"ant element in the forests of Northern

Oza?;}other nllmber of the Pflanzenreicl1l bein8 Knuth's revision of the

the farﬁf“e has appear 1 gy ng the year. The whole seven genera of

r“nl to Jg A neait Wa .k'n A€ One voirume and the 8enus @/\K« Itgf

fouo“_sth‘--?_o otaV0 pag6S comPrisinS nearly 800 species The work

anq especf‘prfm of previous yolumes and collects together for the botanist

fntew;” Y e SyStematist the fullest material yet compiled on this
AS group cf world wide plants. ' )

ye&r‘\l‘\rll‘wbly No WONC antbhean op botan,, xaa aas appeared during the
fowering 6‘*;;?” 'mportancetiieindex | ondonengis to illustrations of
Rewey; Plants  fans and fen dlies. The want which the Index

tiong, :;3 ams to meet as regards references to plant names and descrip-
I"'Onum =3 new work, an emended and enlarged edition of PritzePe
iS| SE.d Atanicarum, will fulfil as regards plant pictures. One volume
Itjs o 1wti"i‘:prisi ng some 84,000 references and four more are to come.
rottic. [TOTK that Wa vle 2 gandard in the libraries of al botanica and
opf pebral ALl ) .

&ff b, ¢ Atitutions and its appearance supplies a want that has
i D Ielt A 4| who have to delve ir the scattered literature of plant
hrA ~®Phy» The references are of post Linnean date but owing to the
- Mty of the pictures in certain earlier works, these are given, and

I[siq£™ others Rumphius Herbarium Amboinense and Kheedes Hortus
"Iricus will gratify al students of Indian Botany.

* Alustrial Section.—During the year under report about

of JPﬂery specimens have been registered in the Collection Register,
Peclich "2anoUt M grenimens have been exhibited. Mot of the3e

d‘lu]f]ma'B are of medicinal value and were collected by the Curator
me -5 h*° tour in Assam and East Bengal.  Besides these gallery speci-
froi nf \,\OUt 1j400 Plant sPe{jimens liave been coIIectedfcytIie Chator
apgd otthp'rNaga and the Manipur Hills in Assam and from Chittagong
°°“ection I.Joart_s of East Bengal, representing about 500 species: this
taing worked out.
xxigpn M of perharium specimens exhibited in the. Gallery
The rerggeve d b coloured daings of plants, prepared duiing the year.
y**x anArabaemetand ouechaling of specimens continued duiing tho
™ %out 4,000 labels were re-written,

4
Kag} n;: *W «aBe has been added to the Gallery to take in the
Sik exhibits.
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A comprehensive exhibit of Cinchona and its products Wi'ih_ Phow
graphs explaining the methods employed in the cultivation of Cin
and details of the manufacture of Quinine and other salts, was Pl“"ed
on view to the Public in the Health Wefare Exhibition held in Cal¢u
in March 1930.

Information regarding the sources of supply of Economic Pt g |1
their products was given to numerous correspondents, both from *,
and abroad, and a consderable number of plaDts and plant pro*l'.l
were identified OP behalf of Government Departmerts and the ge«’?*s
public. Information on materials of the following was supplied to van"
applicants in different parts of the world :—

Putranjiva Roxbwghii, Wall., Boehmeria nivea, Hk. and Am, #*
acuta, Burm., Litsaea polyantha, Juss, Grewia scte’?®)
Wall., Mukia scabrelk, Am., Turraea villosa, Benn., “<ffl.
Oxyaeantha, Linn., Grevillea sp., Triticum wulgare, Vill., >+""
hum sp., Calamus sp., Carica Papaya, Linn., Alston* «?<*"
phyUa, Wall., Cryptostegiagrandiflora, Br., Atropa BeUad**" " !
Lmn., Adonis sp., Valeriana sp., Bambusa sp., Ephedra W2
CftruUus Colocynthis, Schrad., Chloroxylon Swiemw, ~
Mundtdea suberosa, Benth., Cannabis sativa, Linn., T«*<«*r
CheMa, Rete., Panicum sp., Setaria sp., Psychotna Ipeca""l“
Stokes., Mimtdus moschatus, DougL , Ludwigia parviflor** R°*P"
Plantago amplexicaulis, Cav, Erythrina indica, Lara, <*f’"
pium sp., Cynodon dadylon, Pers., Hibiscus MntabUis, 'UP"
Enbdendron anfractuosum, EC, PenlUa ocimoides, ''mP"
Artocarpus integrifolia, L., Artocarpus indsa, Linn., %yp}ﬂ‘f
Jujuba, Lamk., Ananas sativa, Linn., Semecarpus AWMM"
Linn., Plantago sp. -

The catalogue of medicinal plants, already in manuscript, iswn\’“it_‘mg
to be printed while another list forming a Catalogue of Food, <7
and Fodder Pknts is now also ready in manuscript. Materials i«ee
catalogue of Timber plants are being drawn up and”t is expected to »
ready m manuscript during the ensuing year

aba 0 FO?2°™ "% Wosr*-Bark. No bark wes imported 15
b paseMu aGUOUDT. Bark harvest weighments during
year on the Burmsa plantations showed 149,749 lbs. which througol;

dryage had become 142,263 1bs. as shown by weighment at the end

z‘:"ti’:“g The;‘;a::ﬁa ca;rykover of 33,665 Ibs. from the year 1923‘1?
urma OL Dark stores, so that the total over
1930-31 amounted to 175,928 1hs, thoroughly dri/ bark. i

No bark was despatched q anoa - f the
Indian factories, sy
n r1es Muﬂgpm stocl s of Java and Burma barks earnedﬂoﬂ
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1921.9Q
Worked 7 5Au21-1852 'b8: and 2lxogn |ps,  All the latter quantity was
end of @ onIlg theyear and of tte former 28>127 Ibs |<-:‘aving at tte
Nad*VattaTM?—U AANA |Ibsi Java bark as a carry over to 1930n 31_ At
Was peeiyn "€ earstartedwith 4 gook of 17,067 Ibs. Java bark, none
bﬂn!k tOJ.QUS‘%\‘ aU WaS worked_ Thustietotal p ry over of India

vy )
M‘u.ngPOO aln/\ VaS 6701653 Ibs: of which 494.725 AS. Java |ay at

b
1?5:928 Ibsi Burmalaa at Mer«ui_ From the above_

“ationed
108 Sjl "E"a"a@%”a and Burma barks used at Mungpoo 1530-75
Ibs

- F

1"': 6 and 452 Ibsy Fcbrifa ye and 559425 Ibs_ Sulphate and 480
Skacted A t0tal 2090 1bs. gunhate and 932 Ibs. Febrifuge were
duced 1 COA 1% ~'@~ APS. navanara eytracted at Naduvattam pro-
far ~ J "§“1°S" Quinine Sulphate and 288 Ibs. Cinchona Febrifuge, so
A thee™\ WPPate is concerned relatively a better yield than Mungpoo

11 bax was richer.

SulpW* °f Q""™e—The total Government of India stock of Quinine
,\O'i'i-:;.';:e/UrctaSed as such and extracted from home and foreign barks
7i of *ed to319,625533 biss. adt t hiee eatl off thee yeear.  THiis amaumit llay

i .
8ei|06|ilb°‘ at the Indian pMyseum, 239,471-9 Ibs. at Mungpoo and
'°!*8 |bs. at Naduvattam.

Sy .
the €** o~ 9"l Eeprifuge—The total stock of India Febrifuge at
snd Reof the yearamo niad to 26,422 Ibs. held 15,960 Ibs. at Mungpoo
105462 |bs. at Naduvattam.

wusdie of Quinine—~Ecom. the different stocks of India Quinine there
H atOtal i8SUeof 23312 Ibsy against32j1341bs: a8t ,,ear# Thelatter

s flji%1 however, included a special order of some 103,/998 Ibs. given by
th° M.’ad'as Cinchona Department. True comparisons are furnished by
1224 hution in the India area of 12,314 Ibs. during the year against
in'TRP AS>%U1928.29 nggharesof the provinces and the Indian States
¥ /N distribution were, Punjab 9,260 Ibs., United Provinces -1,760
™> North-West Frontier Province 357 Ibs., Baluchistan 151 Ibs., Raj-
U'80a and Central India 730 Ibs., Delhi Province 46 Ibs., Sind 6 Ibs,,
lb:"hlfe (Persian Gulf) 4 Ibs., and Madras Cinchona Department 10,998
Sale of Cinchona febrifuge—-Therewas no taking over and, therefore,
sale by local distributing Governments of India Febrifuge and the
;t"'k of this product, therefore, continues to mount. During the year
>70 Ibs. of Cinchona febrifuge powder were distributed in the India
Nea against 4,458 Ibs. in the previous year. The distribution was done
Py Bengal, all from their own Stock of febrifuge.

Revenue by the sale of Quinine—During 1929-30 the actual receipts
jjjaounted to Rs. 570,231 against Rs. 3,86,144 in the previous year.
~hereceipts include Rs. 1,91,510 paid by Madras during the year, being
arrear outstanding from 1928-29 accounts, and exclude Rs. 52,889 due
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from that Government being the cost of 2,998 Ibs. of Quinine""’lf.'eh A
remaining to be paid in 1930-31. Of the receipts Us. 79,347 w_e. "

cash sdles and Rs. 4,90834 by credit to the Government Depart, _

including payments by Bank Drafts in the case of Government v
ments in the United Provinces. -

Plantations—There is nothing fresh to add to the history, gt *
and dl the remarks made' last year both for and against them A
good. The year under review was not unfavourable for Cinchoga, *
again experience emphasised the inadvisability of concentrating ! A
Cinchona effort in the one area.  The Cinchona Department has abt!
expend effort here that could more profitably and certainly with $‘1 om"
scientific advantage have been distributed over at least hdf a |, 1
widely separated areas. It is, perhaps, inevitable that caution ™,
mark Cinchona policy while questions of public health and the *
Quinine has on them hang between a Central and Local Gover® j
but the retention of effort in one area, whose value for Cinchona sev s
years' experiment has now exactly assessed, is not necessary to tin® £het
tion. The distribution of effort need not be much more expensive o
its concentration and the better caution even dictatesit. These (o0
tions gain emphasiswhenit isredised that long and invaluable Q¥ oin
planting experience is rapidly coming to an end with the senior m"’]]l A
direct charge of eerriment comﬁging service. If anything at a ¢

true of EihBhona this fis that now is tH tifme to bibdden the A&azm'
experimental planting.  The very wide interest shown by Locd Ggy "
ments not immediately engaged in planting and by Native States, 1 »
how keen they all are that Cinchona should be extended.  Scarog oz
week passes without enquiry from one or other source for seed an g6
information as to methods of cultivation. ~ Often the enquiry emang "
from areas where Cinchona would stand no chance, but even wiee e
does stand a chance against the natural conditions, ignorance of "
specid methods necessary to its cultivation militates against euce g
Of al the many millions of Cinchona seeds distributed yearly it is L”h,;
tionableif tenin amillion ever reach a bark yielding state and those e,
do gain it by luck rather than by good management from the pla*lm
But the interest is there and is widespread. In no way can the fufye
of Cinchona in India and the Empire be better cared for than by ,u4
establishment now of small experimental areas capable of develops
on an economic basis when the experimental stage is passed. Thec
of such experiment may well be infinitesmal compared with the ultimog
money gain and the gain in health by having ample means to cm&
malaria may easily cease to be referable to money values. Whether- «
not caution is necessary it cannot be wrong to push ahead in other fid<j,
with the same experimental proof as has now been obtained in***
degree for the South Burma reserve areas.
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They -
** Cinoho"®'a!0nS of theDepartmel ?tin g, \\ma have not been confined

"Portynes A" P> *te yielder of a drug, again one of immense
themat' -AO Indiai8 health: has been successfu Iy exploited, and al
E'netir]e"qa’“s”°Wava"'f‘b'”°”he building up of an Ipecacuanha or
of xjide ex =¥ A Workin Burma m*this girertion js in continuation
Pfeatatio 7°"'2°")7 "tending over a quarter of a century in the Bengal
© fing "5+ #rtial siecegs has alternated with failure and the fight
Mergeg o oo o tad its advances and reverses. But it
Valuablenow fromtte &perimental stage and a plentiful supply of this
dl"1g can now at any time lie with Government.

é:l(rd%ma-neia.Lll~The total budget allotmeiit for the year was Rag,
inchy . € whicl1 Rs# 61,400 were for tlie Botanical Survey proper
udmg t Industrial : :

("cho © "8 Section, Indian Museum, and Rs. 2,48,600 for
"Hder ~ . ~SU"ender of Es. 40,000 was made from the total allotment
fctqm_y‘”(’\er8 of the Government of India in connection with the Hgj
Sulv, Y ComMittee - This was effected by reducing the Botanical
Li)geY adotnentb v Rs_6x300an tha Cinchona allotment by Rs. 33,700
surr. C'eral items. Thus the reduced alotment for the year after
SJdeer WaS Esi 2:70:000: of which Es_ 55»100 was for the Botanical

2>U69‘%tn"r°""’r_"3‘”OI ®N8 AUSITABA Gection, Indian Museum, and RS,
Bot' " Tof ©™<>ng  The actual expenditure was Rs. 5339 for
gﬁsm;al Survey proper and Rs. 2,06,906 for Cinchong, that is, a total

"¥»>302. The saving under Botanical Survey proper wasRs. 1,704
A A 9 eCinchona Rs. 7,994, that is, a total of Rs. 9,698 and was
Tvanuted ynder severa items.

j rg'_-Staff.—Mr. C C. Cdder held charge throughout the year,
thy - ™' A% Curator, Industrial Section, Indian Museum, throughout
b‘;r"grexceP“” ford\f: 2 months from 19th October to 23rd Decem-
- 29 wten he Went on leave and Mr: T: D# Srinivamn, %/stematic
26}, tant, cteq for him. Mr. Srinivasan availed himsalf of leave from
m June to 27th July 1929. Mr. V. Narayanaswami left the Depart-
thent ”‘I’m 1st June 1929 to accept the post of Systematic Botanist in
inHad SR el S ER Department, relaRing 21187 OR s SpRoIRimEnt
swa;"?, ~*Partment. Owing to the vacancy caused by Mr. Narayara-
2% leaving the Department, Mr. R. L. Badhwar was appointed
tem?tic AsSisk ant on probation from 5th November 1929. Mr. U. C.
for T*8Assistant cyrgtor, Industrial Section, Indian Museum, excepting
- %out 2 months in February and March 1930, and'held charge of the
ev-er/\ment of A Q o'n gkt ore'n the Jndian Mliseiim and of dis-
M’\ution of Quinine. During the absence of the Assistant Curator,
R K. Das, Head Clerk, acted for him.

an Q th e Cinchona Plantation, Mergui, Mr. P. T. Russell held charge
Superintendent throughout the year. The post of the Asgistant
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Superintendent, which has been kept vacant since Mr. A. BrayM' #
was filled ,, temporarily by the appointment of Mr. L. 6., B"» 4
of the Bengal Cinchona Department from 7th December 1929 m **%g
Mr. RusseU's proposed leave early next year. Mr. Maung Spe
Overseer ip the Cinchona Plantation throughout the year.

All members of the gaff, both Executive and Minigerial, of
Department worked satisfactorily.

C. C. CALDER, i
Director, Botanical Survey of In

M QI PO-M—m-7-6—86-11-80—450



Report of the Botanical Survey of India for
1930-31.

BOt&n?c’\smaﬁe‘__Whﬂe in common witt otlier dePartments the
Gency Witl T+ VO aas suffered from the long coniinyed financial strin-
tailmmtlgf\xs Sk”bfe(lt“e']t Partial disruption of organisation and - diit-
with its o rN! Ax tasewitiiin Hie Himited means at its disposal, and
t:,-,,,ditionT"‘ll overtaxed goff continued to maintain something of the
hag thig e @ down to A from more nognergys times.  Particularly

~een the case in the sphere of its economic botanical activities.

*"l]JLgerd'B:' D. Anivasan, the senior assistant for systematic work, con-
Uumpe NS critical study of the flora of the Garo Hills. His collections
’\sulg"ofgﬁ’;‘z 2>°°V‘V’Osrlik’icn':i”53ercomprising about 800 species, and the
ablgi h "'y consderably the material now avail-
" a floristic and cecologicd survey of the area
On ¢ ef’f‘*iice to the work of a preliminary character which has been done
exigt\ Con€eAOnd ontinues to show the intimate relationship which
as r> ~®'"ee" tte Garo Hills and the true Eastern Himalayan region
*fo eg{'}veBented by Sikkim; and {t is interefiting to observe that while
the ~ “°"*ption that the region of the Sikkim Himalaya harboured
- Uaryx of severa important groups of plants of a common Eastern
¢j qmsesea”d North East Indian distribution has had to give way to the
Uzep “* the region further East, separating Burma, Assam and
Ud Huah ne reprent noth sections, the Garo Hills, lying much south
r *YMAChed from the main line of Geograpllical i cgp :
re h‘“ef“’ the Western than to the Eastern c%m;;lementc."Strl tﬁ(‘)ﬂrdh Fﬁﬂgﬂ
tti%;:f"]ﬁ“ ne explored hefore an area representing the most natural
ful ™ Around on these Agigtic floras can be fixed, it is certain that, to a
kn:r Understanding of the problem of group distribution, an intimate
GE:IG._dge of SUcll detached areas o the Garo Hills furnisll will be
Pagt a1t has been with a view to linking up the evidence from this
K| o o o world with that from similar exploration work undertaken of
a0 1“/’\ars " therich floristic areas of Northern Burma and Szechuan,
ha" ®y! &' provade material for an oecologicd analysis, that these hills
o' o2 P°®" sdected for study. When the work will be carried forward
fin R degree of completion seems uncertain in the present state of
gan” ;S'f”'c_“'_tx a”’\;’ ° uncertainty as to the future of offida or-
ﬂsasidﬁ' and°L'nt; :rt_n " Snnivasan, who now leaves the Survey, has by
A P=i"g effort gathered together a mass of evidence that

s mightily influence further work whenever this can be undertaken.
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The hopes expressed in a previous report that Mr. Narayanaswaim e
transference to the Madras Agricultural Department would not n+*
alossto Survey work have been redlised in a double sense. Hlstrans—
ference has proved to be temporary only, and during the period of w?
absence he has carried out extensive exploration work in the little kno™
forests of North Coimbatore, Kollegal, Bolampatti ranges and in "''®
Anaimda Hills, and has accumulated considerable materia &< ®
plant analysis of these ranges and for an estimation of the par* A&

play in the union of the floras of the East and West sides of the penin-
sula

Mr. Narayanaswami observes that in Coimbatore there exists a very
interesting flora, represented in the sholas of the North Western border
of the district, locadising more or less a mesting place in the distrib""
tion of Eastern and Western Ghat species. At the higher devations
the families Laurineae, Ternstroemiaceae, Euphorbiaceae and Rosace
amongst tree and shrub forms and the Liliaceae, Gentianaeeae and W
pericineae among herbaceous vegetation are most prominent. ®
Bdlagi Shola near the frontier of Mysore is typical.

The vegetation fdls naturally into zond types represented by a de-
ciduous scrub at low eevations adjoining and merging into a semi souD
and bamboo area. Above this, between 2500 ft. and 3000 ft., com’
open deciduous forests with trees of moderate Sze and a carpet of unde*
growth grasses reaching luxuriance during the North East monsoor*
Scattered sholas occur between 4,000 ft. and 5000 ft. represented by
tall evergreen trees with accompanying colonies of mosses, ferns % hqﬁ
other epiphytes, which formation is inturn succeeded by the grassy
tops devoid of al the taller vegetation. It is a gradua proc&eson
a dry hot climate through a cool moist atmosphere of middle upp®
elevations to conditions in which only carpet vegetation can survive
The occurrence of evergreen forest is directly dependant on heavy rain-
fal and the presence of such vegetation in the Anaimalais at  compa®
tively low eevations is attributable to this factor.

Mr. Badhwar, officiaing second assistant in the Survey, continuc_a‘l
and brought to completion, so far as the Survey is concerned, his investk
gations on the Santonin yielding Artemisias of the Kurram and Naort
Western India.  Very vauable results likely to be of far reaching im-
portance to the future of the industry have been obtained, and, in ‘”e‘:
of the great progress made, it is for regret that the investigation b&*
to be brought to a dose on account of the urgent need for retrenchnaen 5,
Difficulties associated with the time of production of Santonin in Art®”
misia and with the methods of drying and extracting the harvests hav® ¢
been cleared up, and vauable data established bearing on questions 0
geographical and altitudinal distribution. The edaphic conditions si'-
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2Jk to the drug yielding varieties have also been studied and results
Stained likdy | determine the course of future work if cultivatian o
‘Nattempted <» * Mention is confined to the »™ " $ * ££
wit it treatment of the crop by grazing and cutting. While* has been
ignorw of the facts now brought to light to has h|therto hmdered
Progres and that has been responsible for much financialJoss, to col”
beetors and to the firms importing the raw matenal for exfracfcoEéfthe
lﬂfmnrledge acquired by no means completes what must be gained dhw
Bleeesis assured to the industry. Although the services of Mr ft Bt

*V yet not be lost to this young industry it cannot but be tor r f:e:
** quch promigng offidal work should have had to be brought
N . pt eatly
Mr. Biswas, Curator of the Herbarium, made a * * " i m,.....a
* the year to penetrate the Cinchona Beserve in t h T] and
J lover Burmg  The portion visted was tofard taP A

J forms, complement to the exploration work alrealy  yenta
*o cdledtion # rich ingasssad bamboss m* * £ £ £4
* Mr. Biswas interest in the lower orders of planis resulted i esb
**x geguigtion of material of this kind also. All.**e¥o* wheres
** as, relative to the flowering plants, atterttion has but g arlné“’e“
& en to the Cryptogams it is not unlikely that findsnow te D16l -

AUltwhenexa®nationoftherterialco®e, Enroute to Burma
nd the ~ ~‘ways

J« visted the Chakaria Sundnbuns at CW J* »g» 195 Of late
Jta«the Araan Gt Tref -'£'£ 5 K Up S7E
Reived attention but it was with the intenw e BWamps

. . .o 0
Points regarding the Avicennia associations of A < P ¢ nW.”
Jthis tl‘a%hevlstvwspad Trer * £ £ £ ' &host
be found at an early date in his publication of the bystem

* the Indian Avicennias. particularly
. The sea shore in Cox's Basar reg|on *%£%££ prought,
lading itsdf to study by the Ecolog|st - *F X J AN onder and
f a manner that no description can, an s »_».* ££, feTws-a M.
Jeauty of gune and desert vegetation - Good «*»o

. { nd uren
Was' attempts at this form of reoordmg E £44 £ - corauch
tW own environment by the dunes ° [ €°~ 2. N7 . to Asam
yanical work has resulted. From histours" A which

Acollaboration with the Curator & the fedli kuJ.* * Ethouaands
Terence is made below, Mr. Biswas has brought back several
°f specimens, con A
The norma activities of the Herbarium of the » A A
“ere maintained as usual although the stock is ™ J * J A
ad the dfficities of poidg-*JTrSSS*"Wi SS-
"solved. Over 3000 sheets were digtributed to different »J -
throughout ike world, while the services of the Department were freely
1 B
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+ o1 onquity
sought by a wide circle in connection with all sorts of "?O*afloifllﬁ,iujn 8
and material. One regular function discharged by the.her ~ ~ ~
~ the giving of evidence in cases bearing on theillegad cultivagt,e‘;nusunl 111
Specimens taken as opium or ganja producing plants are tn
terial for enquiries of this nature.

jved
"Co-operation with other scientific departments has been fre('e:g{vfnﬁs
and their aid invited and obtained. Distance and the **P%/

o . : o : qm 984
of travel militates ainst the rich collections in the 'e”’ﬁa,ehad

library being aB fredy consulted as one could wish, thutwee, " the
severa vidits throughout the year. In connection with w AN
Indian Brassicas the assistant to the Economic Botanist, Pusa, e
here. Mr. Parkinson of the Forest Department spent some ol gorm®
critical material belonging to his own collections ang MJIaKaniﬂ“l‘
much prized help to uswith locally grown bamboos, while :h'lB leav®
adso of the Forest Service, spent a considerable portion of

at work on the Assam section of the herbarium.

AN

The need to divert funds for the preparation of botanical Pl.’f.*_:tﬁ
accompany forthcoming monographs hits the maintenance 01 tn- - eceé\
badly, and no purchase of botanical literature beyond the rrjos_'5 n ordi\
sary periodicals has been possible.  Thelibrary doesnot lend in Jho 3N
nary sense, but its books and periodicals, with the exception of ¢ mnd‘
irreplaceable volumes, are always at the disposa of workers whose

ing and whose need for them in the cause of research are known.

Contributions towards a knowledge of Indian botany during tW%Z::
are too numerous to give in detail, and while it is for regret that o
should be contraction in the purely officd provision for this stu 'jdat
a provision by the way that all countries and all Governments **f'%J;.
it in their own interest to make—the loss is partly made good vj ~_
young and enthusiastic body of Indian botanists being torn_ejoél"
through the gradually enlarging scope for specialization of the In" A
Educational system. Some of the work done by these men is r]g A
a Standard that is gaining recognition in the woild of botanical scien »

and there is no doubt it is aways gaining in importance. But tnf ~

the better reason why the historical collections that come down i

the new school should have at | east the same care and attention and flt fé

that was formerly given* to them. In the eyes of the sdientific w°'", *
of to-morrow it will take much more than a plea of financial string™°?
to justify the neglect to-day of the priceless irreplaceable objects of »rk
and science that have come down astreasuresto us. The care of b°'*
nical collections presents difficulties similar to those attending the p**
eervation of art objects of a textile nature or fragile and susceptibly*°
change, difficulties that are only to a minor degree present in other iz
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_'?"C‘:Ptiblet'o'{h‘ogw'al matetial  Their yutuw renders them peculiarly
N2 gate fit f -¥228°8 of time aud of climate, and to maintain them
or study demands labour and unceasing attention.

g l g material dealing directly or indirectly with Indian botany

ATCK trxosC A ox ABW aasnumerous gegrrintions of new or interesting
A Flora 1Ynj®A"g fre™ examination of material in connection with

A8 prin  OJy8dee ox WAk 5 new part has appeared during the year.
re e floradowatO a

. §S : : tlie
RN .j,,ugtWo morepar?s'vr\]/ﬂluc Wi deal VQHH?{% gr%% %InlﬂjllltGge

bo rh&bgﬂ#lw‘iw Speciosy, 2 & vy number of which beong, as might

Inipjfo, = ' '° A saer known hill digtricts of the peninsula, are—
Avion 8 Bur®ees |nojjem laticornis, Impatient nilagirica, Erio-
AJata ' foFrioion  oanMei,  Scirpus JacM,  Fimbristylis  ag-
Amonu't) - M COttox i and Fimbristylis Narayanii, the last from
a” «iffravan;ore collections of Mr. Narayanaswami. He has also
the s ~°"Y8 ACOPAS hdonging to the Cyperacrae and represented by

Dgto species .4. Gamblei from near Ootacamund.

o Brivawias vidded Soimila collina, llornstedtia sulphurea, Crypto-
WO olhida and Spathiclamys, a new genusof the Rubiaoeae represented
U¥? gngle species S. ohloaga, all described by Mt. H. N. Paiker, and f wr
A Gentians Gentiana bomareoides, Gentiana sinkuensis, Gentiana
Abranacea and Gentiana crawfurdioides var macrophylla given to
°rce for the firg time by Marquand in the course of his work on the
Viatic, particularly Chinee representatives of the family. Marquand
Prosesto rename as Gentiana confusa Clarkes Crawfardia affinis of
P'® Flora of British India, as the secific epithet " affinis" has already
°Au employed for a north west amorican plant of the genua to which

t°'8 gyedies of Crawfurdia now comes. |
. jy

k. Ogof U Bawg b« J ~ A | S| -
Angdom WM omed a new apecu* ™ M gy icsym
tetesting because aberrant asto type. W (*BOT'fT o L typo
N by Aity-Shaw, shows that it departs even further {Borﬁmttgjoumﬂ
than does ite newest ally Berber* in*om. A 'O pavieg
of Botany has given specific tank to a G |y < « he «*¥ Parkiason
'ughy hair on the vegLtive organs. This was coUeced b nomenclas
andl new thesrsHisnamee. Hblaas © ™ 0 A X IR
tute in description., of Atddftla simyhotf**" »"Z 7 :...g Beddomes
both species of fairly wide distribution and ofeJ” JJ..n egion,
and Seminia ,nomehyUa. From the Eaglern i = " gy thres

Marqu”d, in hisrevision of the old world spedies of theen




6

new Buddleias-fl. Hookeri, B. Gnffithii and B. hadata all renamed fc«*
the collections of the dder Indian botanists, while Parker has desribed
anew MiUeUia, M. nepalensisfrom thesameregion.

New Assam additions are represented by Gentiam Parryae by W* "
quand and by Orthosiphon glandubsusand dsarum cordifolia by Fischer,
thefirst named after itsfinder, the second found by Wenger and thethird
beng of Kingdom Wa[d's collection.

A new Ceropegia, 0. polyantha, generally growing on a spedies «| '
Randm and a new Begonia, B. fhixoyhylla., have been described ang
figured by Blatter and MaCUm in the Journal of the Bombay Natural
History Society and in the Journal of the Indian Botanical Society i®

ively. Both species come from the Mahabaleshwar Digtrict of the

CERISER

. Professor Orab continuesto add to the immense number of new sp®
cies aready described from the collections of Kerr and othersin San>
The publication of Vaume 1, Pait | of his" Enumerate,” which h*8
recently appeared, deals with the families Rosaceaeto Cornaceae. Al-
though dealing with an area strictly outside the limits of this report,
his work is one that should be in the hands of every botanist who H>
to deal with the floia of India beyond the Bay of Berigal.

So far reference has been'made to work of a systematic kind only,
and then redricted to the higher plants, but the lower groups alsd h»we
their devotees and a congtantly increasing body of workers, the reitt*
of whose labour are not mentioned here, are adding to our knovvledge
of these. The work of Prof. Kashyap on goups df the ThelJophy*"®
M well known and the recent publlcanon by Dr. Beuhl of a Census of &
Indlan Moses besdes bringing together in unified and handy form exigt-
mg knowledge of these plants, adds very materially to this knowledge
Mr. Badhwar's wark on the same group has not yet been publlshed
but thisis nearly a matter of time, and his research has already g»i"f
the attention and co-operation of leading European authorities interest-
ed in the moses

Nor has material for local floras been neglected as the running <%
for a revigon of the flora of the Bombay Presdency in the Journal at
the Bombay Natural History Society and similar papersin other joum**®
show. Of special interest because of the wonderful advance made iy
coloured photography which it proves, isancther volume of Mr. Coventry *
" Wild Flowers Kashmir ". Shades of blue, ydlow and white pW*T
minate in the flowers sdected for illustration and all could wish *&»*
the expengveness of the process did not set a limit to the number glv
The examination of the Guetales of Indian origin for the purpose ma+®
the publication, under the editorship of Prof. A. C. Soward, of the la*®
Piof. Peareon'a work on this isolated group of special interest to Ing**°
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\;‘\(/)ilt;ﬁmftts‘ A8 panation i" divided into chapters dealing separately
the J*=® SUri®ts of the habit, distribution, Ecology and Taxonomy,
r. M PNy and anatomy, the Inflorescence and flower, and the
PR -ty 0D, and the theoretical discusson on the inter-relationships

or
T re Gnetales to other groups.

t\\ ~~® PP s published during the year are of such interest as to claim
je attention of all botanists. Professor Blatter appealsinthe " Journal
m:nh" Indian Botanical Society " for a united effort to bring Hooker's
rmun}em&l work on the " Flora of British India" up to date. He

ROUBes that a complete revision of the Florais still far off and, asking

¢ question of what can be done in the meantime to bring it up to date,
answers as follows :—" We can gathei all the material that has ac-
B“m“latﬁd during the last 30 years and write short monographs on the

milie3 o genera embodying the results obtained by previous botanists,
21088 reqults may be descriptions of new genera or species, notes as
J> the distribution of species, revisions of genera, changesin the airange-
went of genera, transfer of species from one genus to another, suppres
Slon ¢ species, combination of new species, nomenclatorial changes,
ete.” By way of illustration of what might be done he furnishes a short
Pevision of the Malpighiaceae, a family with a limited number of Indian
"“presontatives, and material for which was readily obtainable out of
'f °ent monographs. Amongst the younger generations of Indian Scien-
tists there must be many willing workers whose eagerness in the cause
axd whose work will gain in intensity and in direction from this ve-

teran's summing up of the botanical need of the time.

ftf even wider interest must be Sir Arthur Hill's presidential address
to the botanical section of the British Association when he discussed
Present day problems on Taxonomic and Economic Botany. The ad-
¢5f58 S pregnant with rectifying idea and sums up what many were
thinking without being abloto express. The mass of experience on which
the speaker could draw brings point to his argument whom he seeks
:‘0 illustrate, and to attempt to repeat here at any length the lesson
«*ught might be to deprive the reader of the enjoyment of the address
itself which may be had in the 125th Volume of " Nature ".

D. Industrial Sectioni—During the year under report about 200
specimens have been registered in the Collection Register, of which
jJttorethan 100 specimens have been deposited in the Gallery, the balance
emg kept in reserve for future use. Most of these specimens are of

edicinal value and were collected by the Curator during his tour in
to Naga and Manipur Hills. Botanical specimens collected during
0.7 84,2 being worked out and a preliminary report has already been
U__nitted, . )
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AIthough the tour was mainly concerned with the acquistion gea
material for the Gallery -and for distribution, opportunity was g *
combining the efforts of the Curator of the Herbarium with thoseg, veg®”
Cucator of the Industrial Section, to furnish a general account otgsy *

tation with particular reference to the economic possibilities 6f«gries
for the development of some of the smaller plant product in®% '

Suggestions of particular interest relate to fruit cultivation®J®
amongst others the natural occurrence of edible grapes of fa° *, $
would seem to point to the possibilities of cultivation of this X, »x
those with the necessary knowledge and capital. During the p» ke
years there has been great advance made by the local Calcutta Dy A
m the quality, quantity and variety of fruits offered to the, N
and though some of thisis dueto the greater facilities that eX|st WI
transport and for cold storage not alittle hasbeen gained by m»F
the quality of some of the more easily grown local kinds of fci* y

. There is no doubt of the field that lies open to experience »*f &
tiative in the production of better fruit culture in North Eastern %, ype
The supply of Oranges has been enlarged out of all comparison *J>% i
former meagre consignments, and although a second industry, né j
plum cultivation, has as yet received only private attention this
shows what results may be expected in this line. The recessss *0“1
Eastern HlmaJaya offer a variety of shelter for fruit and vegetate o
tlvatlon that is only just being realised, and the report now cited Spsh
that in the Manipur Hills conditions exist for certain cultivations
would still further enrich the Eastern India market.

The special interest taken by the Curator, of late, in the fl>2
exhibits at the Museum served to draw his attention in particular to *»..
the area offered of these, and the list of plants of a medicinal value. }
curring W|Id that has been drawn up offers ground for the belief th»*
tiis direction also there is room for small industry development.

The Drugs Committee has served to focus official attention 0» *1
ahnogt, unhmited field that offersin the rich flora and varied condit<
of Indiafor the production of medicines of plant origin and thebo* * *

;.::::nm;:l{nz:’epay effort than th°5° of fruit production and the expl”
has been so ﬂ:wn::dm resources. That advance in these ﬁerﬁd
by nature. The gulf bet ¥ not due to the lack of opportunity © o
nowhere be proﬁtabween theory and practical effort can Pe°

Iy bridged than here,
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4o Ygua 2 numY
*e”“eplaced b olef of herl>arium specimens exhibited in the Gallery
5 ¢ Kferranapr/ °, Qured gyyj ngs of plants prepared during the year.
100 Jabels¥ 7" 2" “*'hauling of specime& s continued and about

Ane »ere "®P W by printed ones,

fibres. W """.<«M has been added to take in the more important

A
43

Paphg e o JT=¥e€ &hibit of Cinchona and its products, with photo-
an(l detai s"T"Ig A methods emg)gyed in the cultivation of Cinchona

‘iew to t‘h v™nufacture of Quinine and other salts, was placed
U March 1907 P4@licintheHealth \yatare Exhibition held in Calcutta

Ay .
O %4© StTPGIV°f herbarium onecimens, exhibited along with Timbers
tts, have been replaced or renewed.

Press ¢ €2talogue o vedicinal plant exhibits is now going through the

Inforp,
Cir r\‘ ,atm” "®garding the sources of supply of economic plants and

and arq. o noxS WasSgiven tonumerous vorragnondenta both from India

Were jq 0ad, and a considerable number of plants and plant products

pu}nlc entlfied on hepalf of Government Departments and the general

Vajo . INformation on materials of the following was supplied to
Us applicants in different parts of the world:—

thmm Abelmcschus, Linn., Hibiscus cannabinus, Linn., Cro-
tahria Juncea, Linn., Corchorus capstilaris, Linn., Boehmeria
nivea, Hook & Am., Agave sp., |Anum usitatissmim, Linn.,
Cryptostegia. grandifiora, Br., Zea mays, Linn., Andropogm
Sorghum, Brot., Cannabis saliva. Linn., Triticum vulgare, Vill,
CaesaVpiwa  Bonditcetta, Fleming., Gossypium sp. Linn.,
Artemisia sp., Argyreia speciosa, Sweet.,, Ravenala madagasca*
riensis, Sonn., Carapa guianensis, Aubl, Salvia aegyptiam,
Linn., Derris sp., Lour., Datura sp., Salam m M lovgena, Wall,
Panicum brizarthim Hcchst, Atropa Belladonna, Linn., Swertia
Chirata, Ham., Cinchona sp., Linn., Santalum album, Linn., My*
risticafragransgHouU.,Artocarjyussp., Forst., Hibiscus sabdariffa,
Linn.,, Paullinia cupana, H. B., Paullinia. sorbilis, Mart.,
Ckome heptaphylla, Linn., Blumea sp. Be. Lallemantia Boyleana,
Benth., Withania somnifera, Dunal, Herpestis Monnierm, H. B.
K., Brassica campestris, Linn., Eugenia JambdUina, Dim.,
Xanthium Strumarium, Linn., Agave sisaUna, Perrine., Berberis
aristata, Dc, Gymnema sylvestre, Br., Psychotria |pecacuanha,
Stokes, Cicer soongaricum, Steph, Croton Tiglium, Linn., Mo-
mordica cochiyichinensisy Spreng., Coptis Teeta, Wall., Bauhinia
variegata, Linn., Ipomaea digitata, |Ann., Papaver smniferum,



10

Linn., Xanthoxyhm sp, Akngium  decapetdum, [*" %"
Taraxacum officinak, Wigg., Abrus precatorius, Linn., Aea"
Catechu, WiUd., Cabtropi$ procera, Br., Hylrocotyk atW**
Linn.

. m. Cinchona and Quinine-Sari. No bark was imported fro*
abroad on Government account. Bark harvests during the year on tho
Surma Plantations amounted to 131,533 Ibs. There was a carry over
of 175,928 Ibs. from the year 1929- 30, at the Burma Plantations bark
stores.  Some 307,327 Ibs. of bark were despatched from Mergui during
the year to the Mungpoo Factory. Out of this 215,3044 Ibs. reached

3%%39 Mmg the year and the balance 92,0224 Ibs. was on the way.

% 8 A BUma Plantatioaa Stotym A a carry ove to

- Mungpoo stock of Java bark carried from 1929-30 was 492,625 |bs
Thisis 2,100 Ibs. less than that given as stock last year. The eror ac-
co%n |ng for this discrepancy was discovered by auditors in calculate

"% ° pe™dsk one of the consignments received from Java. The
iock 0* Burma bark carried frAn 1929-30 was 343 Ibs/ Amounts of

J U1>121 Ibs Bnrma bakB Ty,
%1: Ieavnigfat the end of 1930-31 433,573 Ibs. of g\éga and M%
k A n Caty oVerte 193132 There 1)y 8n0 8tock o
'?“ \RE:

Lﬁl;"?@%aﬁ M&ﬁhﬁé%% ikl %sad
bs

vty TM% )@ @bMeoo natU

Burma bark*was in sh| . From "170,173 1b»
ot Ja,va and Burma barks worked at Mungpoo Factory 5,959 Ibs. of
Quinine Sulphate and 3,266 Ibs. of CinchonaFebrifuge were extracted.
- -Stock o qunme ne total Government of India Stock of Quinine
ulphate purchased as such and extracted from home and foréign

fir0I T 2% 2 ﬁmﬁ?ﬁlm |Tt;s ThIS 1 0 %1 Ofpe ¢ g * MEMOEE>
at Naduvét‘tm > 230,610 Ibs. at Mungpoo and 8,612 Ibs

~ Stock of Cinchona Febrifugc-The total stock of India Febrifug«
at the close of the year amounted to 29,688 Ibs. held 19,226 Ibs. »*
Mungpoo and 10,462 Ibs. at Naduvattam.

Safe of Qumme—Ftom the different stocks of Quinine there was a
total issue of 19,987 Ibs. against 23,312 Ibs. last year. The share of the
provmces and the Indian States in the distribution were, Punjab 16,161
Ibs., United Provinces 2,063 Ibs., North-West Frontier Province 348
Ibs., Rajputana 414 bs., Central India 300 Ibs., Delhi Province 106 Ibs.,
Sind 6 Ibs, Baluchistan 577 Ibs. and Persian Gulf 12 Ibs. The smaller
distribution is to be accounted for by economic conditions and the ab-
sence of demand from Madras.
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«* of CiMIvna F.brifuge.-Thete was no taking over and no‘.sale
V the local distributing Government, of India Febrifuge, and”stockoi
JJ" product, therefore; continues to mount. Du'rr_ng the | « W »
'’ of Cinchona Febrifuge powder were digtributed. in the |adiajxea
gainst 3,770 Ibs. in the previous year. The digribution was done by
Be& gal al from ther own stock of Febrifuge.

Wﬁ\gnjue ki):yotvSale of <2«.-D»ring 1%31 tgeélét*QEH/oogé.

*he receipts include the balance of cost of 2,998 lbs. o't?(a Out
Phased by the Madras Government durig the previous year’..".
¥ the totdl recdpts Rs 9130 wae by cash ses- J J A A A
?«dit to Government Departments including paymentby Bank Dr
IR the cas€ Of Government Departments in the United Provinces.
ons
JWONA, (gds the”nJ f 1in
* Burma, there islittle to say that has not - - ' vv n the
Pevxous reports.  The uncertam future of Go‘i'emment;uf&:zy;{nstaff
~tter of bark production has reflected itsdf *at®h AT i oW
oA . TR cer N
* the plantations to a degree that leaves the one t r aneé
fining with reporshility ad diy ~ £ ~ £ f i £J3'ds

An. During thefirst part of the year Mr” Resell w! --Iell as they

& new ex-

Workers who have followed hit . .
tension ope::ed :ut to the west of the existing plantations on & stretch

. : : £ soil,
Of land differing from the main area 1o aspect and in the nature of sol

Proved one of the best so far employed, and at a time subsequent

« . t‘
0 that, with which this report should, strictly speaking, deal, was repor
e to ha-\’le st:o:f the dry P\:eather conditions better than any other.

IV, Financial —The total Budget allotment for the year was

i i ish Charges

Rs. 3,17,000 of which Rs. 62,200 (includiog Rs. 1,000 for Englis
On Stores, High Commissioner’s budget) was for the Botanical Survey
g Musenm, and Rs. 2,564,800

Proper including the Industrial Section, Indian
for Cinehona A surrender of Rs. 12300 was made from the total Budget

allogment thus:-Rs. 641 from the Botamcal Survey and Rs. 11,659
~om the Cinchona allotment under several fend Afte surrender: the
allotments for the year were reduced to Rs. 61,559 for Botanical Survey
"ad Rs. 243141 for Cinchona. The total actual expenditure.m the
year was Rs. 296,957 (excluding English Charges on Stores) viz, Ks.
57,634 for Botanical Survey and Rs. 2,39,323 for Cinchona. _The sav,ng
ander Botanical Survey proper (excluding that under Engl™h Charges,
High Commissoner) was Rs. 2,425, and under Cinchona Rs. 4,318 under

several items.
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V. Staff.-Mr. C. C. Cade hdd chargeas Director, B otanial s““.e’;
of India throughout the year. Mr. S N. Bal was Curator, Indusma;
Section, Indian Museum, throughout the year. Mr. V. NarayanaSNg .
the senior Systematic Assstant, who left this Department in 1929, *
allowed to retain a lien on his appointment. Mr. T. D. Srinivasan wn’\
the First Systematic Asssant and Mr. R. L. Badhwar was the Saop
SystematicAssistant throughout the year. The latter was deputed
cairy on Artemisa work in the Kurrum Valley in May, 1930, and *»
on deputation throughout the year. Mr. U. C. Pal was Assstant Cur‘aBg
Indugtrial Section, Indian Musaum, throughout the year and hed anarg,
of the Government of India Quinine Store in the Indian Museum_a»i
of digtribution of Quinine except for the latter half of the me™! ¢
March, 1931, when Mr. R. K. Das, Head Clek, acted for him and J»-
S. B. Banerji acted as Head Clek,

On the Cinchona Plantation Mr. P. T. Russdl was Superintendent
Cinchona Cultivation, Burma, except for 7 months from 10th Ap™
1930, to 9th November, 1930, when hewason leave. During his absenc?
on leave Mr. L. G. Richards the Assstant Superintendent, acted K "
Superintendent and Mg Sine, Overseer, offidiated as Assistant 'P*j T
tendent in addition to his oan duties Mr. Richards reverted to a’
subgtantive appointment in Bengal with efiect from the afternoon.o
the 26th March, 1931.  Since then the post of the Assstant Superin-
tendent, Cinchona Cultivation, Burma, remains vacant. e

All the members of the daff and the derical establishment ha¥
worked quite satisfactorily.

C. C. CALDER:
Director, Botanical Survey of Indis

AIGIPC-M-.I11.7.1—4-7-32 -450.



oyt of the Botanica Survey of India for
1931-32.

L§
* Dystemazri.< : :
PPt of th C8kTe<__The ahsence on leave of the writer during
left *0 0 6 year COml:)ined witli urgent demands for retrenchment

tlle V e§t t{ér“ nity f or field WOrk which Ims had to berestricted t0
Oo"fmed to-i‘hﬁ PoSsibler Work hasy thereforey teen on the main
A Pamg, A" and has been primarily directed to keeping
Baterigl f*** collections in gyme state of repair, to dealing with
really accumulated and awaiting attention and to answer-

g
epartme,ﬁii--lslo,\ references aat are norma”y directed to the

£

that i & surve of the work accomplished for Indian botany shows
Y W m‘,”y ** g efort has not been so restricted, and a goodly
gropin’ \ '“*®°sting papers, the result of the work of an ever-
ang j, % ”°dy o Indian botanists, has appeared over the period
X e roview,

Prog; fC @ C, Fischer continues work on the Flora of the Madras
ha7,22"'%Y i&itiated by the late Mr. Gamble. A new part, No. IX,
Atz PEren T whick the families Commelinace<x}, Palmacece,
Py fcec £, Aracem, Triuridacem, Altimacece, Aponogetonacece,
<}ei;;:';,’?&onacerny Naiadacem, Eviocaulacece and Cyperacem are
’\anp%i * A ®\ange has been made in the arrangement previoudly
a - °"in that the part just published stops short of the
fajjA°® having two partsto be published to dedl with this large
1Y and with the index and other appendices.

Jige™ "' Part just published the treatment of the Eriocaulons
NpAS etUsaeraywy from that recently given them by Prof. Fyson
§°c1';: ®aTaination published in the Journal of the Indian Botanical
lag, Y- Severa species have been reduced and new combinations
Yooy I' all some twenty-seven South Indian species are now
Bpo8ed tut the marked variations that occur amongst the
ty TReUrs Wiy probably leave the number to fluctuate according
Tﬂnl;e Persona views of the worker as to what constitutes specific
an j,f\a”d. it is likely that here, as in many similar unstable groups,
meth;;nsﬂre study of living material in the fidd will prove the best

"% of anproach to a knowledge of them.

M&&:;”?St ne NeW Adatic Gentians described by C. V. B.
<ARA appear severa belonging to India or areas immediately
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adjoining. In the course of his work Marquand has reduced
Wallich's genus Crawfurdia, originally based on two Bepaw

Species, as its treatment as a genus distinct from Gentiana could n®
“longer be maintained.

In consequence of the reduction new epithets are unfortunatel)(i
required for seven species as the specific terms were already occupy
by species of Gentiana.

New species described are: —

Gentiana crawfitrdioides Marg., Gentiana bomareoides 3larg»
Gentiana sinkuensis Marq., Gentiana iochroa Marg., Genti<W?
suhoceulta Marq., Gentiana gihostriata Marg., Gentiana macra*™
cenaMarq., Gentiana Parry& Marq., thelast from Assam, the cthers
from Burma or South East Tibet. Besides these a consderable
number of new varieties has been established.

The opportunity to examine the Kcenig collection in the T‘“’Td
Herbarium through the loan of specimens to Kew has resulted &
interesting observations being made by Mr. C. E. C. Fischel on
several Indian speciesfirst described by Eetzius in his Observation**
Botanicae published at Leipzig some 150 years ago. The ' 4%
covery ' of this material and its examination indicates that the
conception arrived at from certain of Retzius descriptions *2°
erroneous, and it follows that nomenclatorial changes beooify®
involved with well-known specific names lapsing to synonymy. **
a complete published list of Kcenig's specimens sent to Retzi*°
Mr. Fischer, corrects the botanical names according to ™~
practice and cites all the inscriptions actually on the sheets. \-
find—for it amounts to this—is valuable as showing bow dexrip*
tive record taken by itsdf is liable fo midead and how necessary
the preservation of the actual material forming the type becomes.

K oenig was attached to the Danish Medical Mission at TraugjJJ
bar, South India, from 1768 to 1774, and was subsequentlyé
employed by the East India Company in Madras where he *'#
asociated with Dr. W. Roxburgh.

A revison of Griffith's * Itinerary Notes' edited by M ’Cleﬂand
in 1848 has brought to light the omisson from the Kew Inde*
certain names and the ascription to later works of others. Th®
names are now arranged for incorporation in the next supPlem e’
of the Index Kewensis. The ' Itinerary Notes' deal with P1“
from Khasyah, Bhutan and from between Shikapore and Pesh©

£

In the Decades Kewensis Fischer has described a new gen®® o

the Cyperacess, AscophoUs from material collected by the th
Mr. Gamble at Ootacamund. A single species named aft®
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Rector at ,i..gent represents the genus. The genus is placed
between liariscus and Ascolepis.

. A new species of Scirpus from Madras S. Jacobi, is also recog-
»«ed by Pische,. in ear iy Collections confused with Scirpus arUcnla-
“'Linn., as well as in new material now td hand. The plant was
noticed in 1929 in water along the margins of permanent tanks of
g«dur by Mr. Jacob of the Madras Agricultural College and was
Ant by him to Kew for comparison. )

*"*e Craib continues in his contributions to the Flora of Sam
*<*| to the large number of new species already describedjrom
h«region. The Rubiace* with which he has recently been %i,ealing
* Paving , particularly rich family. Part 47 jj°* 11 %% . A
°"> Fora, Samenss’ Enumeate has ben FjJ2jJ* *£
A the families Rosace* to Cornace® and contains over GID species
° which about a fifth are new to the Flora.

Wants new to Assam continue to be published as the resuH, ot
5*onntaid sged by Mis ™ 4, A N £ z £
A »d and Wenger. Of particular interest from the areaa. ean
Y#Ainum aud Mantisa both collected by Wenger and a new

*M| >atiens—I mpatiem cothurnoides. ) 1
. Among contributions to the Flora of Bu”a hiclu,!™ newjn,

Py inenn from
;» & Parkinson: Aheodaphne merguensi* C: E. Parkineem fron

**»e* BUurma. s, solo repre-

A Burmese climbing Bamboo, Khviachloa detimf I:arker, from
~tative of a new genus, is dexcribed by Mr. «e »

~teifal from South Burma .

. Ancther issued volume of the Pfi.—ij,.. 'x nlkofer a
"'*h the Sapindacese.

Tt is not always easy to regulate B p

% to secure uniformity of treatment an

menclature in such a manner

y yet preserve the value and

' - Tarker, In the
"Iy by a strict following of rule by Mr. Iar fo ,smuotlx

October number of the Indian .
« the difficulties of indexing for informa ion to be *Mpiled for
: s showing

W office, and others. The list reviewed , oi intec® % « ol
A drict application of the rules may attec t now widel] *¢¢®P*!
e«»<« for some of the commonest of our Indian tred- *® eXamb-
%s«on of the list will show how likely it is that a gn®PP %8
°" the rules of botanical nomendature may be recdved amongst
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Indian botanists with some of the puzzled dubiety thathas ".h?’?";
terised the resulting innovations elsewhere. It is disturb_ingqi(henl
instance, to know that theoretically, we mean Bombax Ceiba, ™~ *
we talk of such a wel-known and widely distributed °P*“'®3,
Bombax malabaricum, and that the Mowha tree, Bassa,

henceforth become Madhuca.

There will be appreciation of the stand taken by Mr. Parker, »
the retention of such a familiar name as Albizzia stipulate ? »
general agreement with him that acceptance of such changes®§
well await a monographing of genera. The start that the ”‘“_lk
Poinceana regia has established to designate the Goldmohur tr®® 'ao
likely to withstand the theoretical claims of Delonix r°9”?
supplant it.

While on the subject of nomenclature it may be noted that ,t:; °
Indian Forester has decided to follow in future the practi-’
adopted now in several quarters, of spelling all specific names 1%+~

pective of their origin with a small letter.

Boergesen discusses in the Kew Bulletin some Indian R"*fo‘]f
phycee especially from the shores of the Presidency of BoinJW.
Very little work -at all has been done on India sea agae and jt In
many years since a paper of significance has been published °.B
Indian Seaweeds. An interesting and fairly comprehensive Hx ?
given and description drawn up, and the interesting observgtj"ﬁ;
made that in the collections of dgee from the North end ot "
Arabian Sea, e.g., Dwarka, Okha Port, and Karachi, several H*'®
are found which are the same as or closely related to species [0
Australia, although in the hot belt between these two regions t
same species appear to be wanting.

W. D. Francis has some interesting observations on the o™
rence of buttresses in Rain Forest trees. Several theories have
advanced to account for the presence of these peculiar structurgé
and the observations of the author tend to raise objection to .
supposition that winds acting on heavy crowns exert a direct ac B1°R
in the incipient production of buttresses. The exact significant n
these structures remains in doubt, but their occurrence in mangloz"
vegetation as well as in Rain Forest would seem to suggest th
the chemical and physical characters of the stratum in which Ouck
trees grow, has something to do with buttresses. Further, the 1@
theory of the root as well as stem entering into the developm
buttresses seems to support the view that this structure is an $*»
tation to soil conditions rather than, as has hitherto been s;uppae A
a reaction to air stresses. The many peculiarities to be found.
the roots of mangrove species and the alliance of mangrove sp®*
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**h Rain Forest representatives suggest a root P
“ its medium.. The subject is referred to here ® is in this
Problem for Indian students, for much matenal _presen”on made
J*hbourhood (Calcutta) for further study- One ofeervau ) asts
IDy Mr. Franci® on tile Stressed trees of Audral bﬂ‘ ppan
«* be qToborated in local material, namely, tas © o o
A atmg to the attenuation of the main asis of large.butt of Tedian
Mards the base-One need only refer to some «peues
Slefculias to bring the peculiarity to mind. _ of
t The publication by Col. Chopra of The tndignoHsmllDdr%gs"
*x* and the increasing demand for a » - »'J A J % timely *he
fcatic exploitation of Indian medicinal resource . lteﬁ on pergian
Publication by Dr. Hooper, late of the Survey, of N0, pemly
***_ Thed' drugs all of vegetable lc,>arigil_; J« f AN
fleeted by Cowan and Darlington m tne the Empi N Market-
Ramadan and Kirmandshah during a tour tar, nev. NOAR
i»g Board in 1929. The list contains o%pw%‘ g M
"“eed, 5 Dr. Hooper remarks, have °°° gst as showillg how
years ago by Abu Mansur but it u_« 2% O~ dies) as al0
*W 1y the medicinal reputation of a pianx min westers1 Medicineg,
W dowly that reputation ~St™A mB:dicinaI properties of
**% in the list appear many ®P°°f ;,™g,0pe@N pharmacopoeias,
*tich do not yet gain them a p | for the preserva:
The forthcoming organisation tQ « ~ A 5 . fI-W i»*«-
«on of Natural Fauna and Flora » AMNic - = e " preser
to the endeavour made in to *»," «* ™ Reservation of
vation here. While interest jn the .w. is AN organise
natural Fauna and Flora of # - P j U .re centra organ-
tie dfort on a sufficiently wide scale and ', cale  agreed toaB@
aation aiming .t preservation on some wa oo anisatiod 1 necesss y
it may be reasonably assumed that _centralmmg A great. A ouft
-the practical difficulties to cany”™t lejxtd,i@n orgapisation TIUE be
the results so far achieved by ,f;e A invitation to to
consdered disappointing, hope may -~ ipering in LonaOn Wherg

to gd comvas to the W = A S A A relation 10 Afrt, 18
the preservation of nature, . P~ ™ 5. mIndiait isp” E)ro
going to have the condderation JM elxal "™ where ¢
not yet too late to fom «*J" JV £ *d of man is eva busy,
can have free play, but the ****££* ddayed indefinitely,
and the formation of such " -~V JJ " r t the Forest dfficar can
No body of dficas can * £ <€ " is recaving theMorest
and it is good to know **** T 7

Department's attention.

culiarity zelated

en interesting
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A study of the root tubercles of Podocarpus Chlre:sons
H. Chaudhuri and A. R. Akhtar shows that there age "-dtile
uppose a baanced symbioss between the host an]le " ogefl
mycealium inhabiting the tubercles but further work o A the

fixing quantities of the fungus would seem to be requn®

interrelation is fully established. ttute °A

R. H. Dastur and G. A. Kapadia of the Roya 1Qj™ weir
Science, Bombay, have an interesting article on the ré’” "o ibaf
examination of the anatomy of climbing plants in *® = " put,
Presidency. The nature of the investigation itsdf is not n f“;.’hed
based as it is on material that has not previoudy been *?2*Q™ X
for structural peculiarities associated with the dlimbing ™ fief
adds to and confirms the results previoudy obtained . cs0a
material. In a few cases there is conflict of view as to t}e’\oo of
for the anomalous thickenings that take place. An exam®*

their paper suggests tha_t pla_nt_s of th?s kin(_JI grown u_n(_jer iwa_ A
led conditions as to their twinings might yield nnzar[om[cald ond 2
vaue for comparison with what has aready been obtaine >
comparative study is suggested. oW
Blatter and McCann have fully described und figured two »"
Utricularias from the Western Ghats—Utricularia equiset'—c(lzie,
and Utricularia ogmosperma. T. C. N. Singh continues his 8t iep
on the teratology of Indian plants. He deds with abuonff’h.
in seedling, leaf, stem and seed in some eight fairly common peEA
species.  Mr. Mukat Behari Raizada has made certain addition® o
the list of plants appearing in Duthies' Flora of the Upper Gan% vA
e

onvOl~

[+
Plains, from the neighbourhood of Dehra Dun. These plants 8"
been omitted from the work either by oversight or because *h,J
have appeared in the area since the collection of the data °" e
writing.

[l. Industrial Section.—During the year under reps*lt
about 200 specimens mostly of oil seeds, medicina plants and fip™®
plants have been exhibited in the Public Gallery. Further working
out of the botanica specimens collected in the previous year 1*
nearing completion. No tour could be undertaken by the Curate
for want of funds due to retrenchment of expenditure. Additions
of new specimens to the Galery and other improvements cannot be
effected until financiad conditions improve nnd the work necessarily

confines itsalf to proper upkeep and care of the specimens that are
in the Gallery.

The exhibits showing the manufacture of safety matches were

renewed and the latest Quinine and Cinchona products were added
to the renewed exhibits of these in the Gallery.
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Aboyt 3000 lgj;

e ibi :
ones. vels for exnibits wer g replaced by printed or

As u
Galler U\lLa UlELlmeer of h?rbarium spe(:|mens exhibited in the
the fyits n)ll 2cedy coloiired qrawinpg of plants which show
Ua o _*"!%aves in their natural bearing.
hasbap pii0nlls of Medicical Plant Exhibits " in the Gallery
Spice Pléﬁi"f'—'-‘l‘gdgll" Inaterialsfor another Catalogue of Food and
Infor t"kibit* «re amost ready in manuscript.
m |
“'d their = re?arc"”’?;“e sources of supply of economic, plants
"*ja andpa'K UCte WM Ziven to mmier(ms corresnondents both from
Polycts,, Tox** and a congjgerahle number of planta and plant
e Zenera, | |dentified on behalf of Government Departments and
public.

I
nfl‘Jr!nation onh niaterials of the fOIIOWing was Supp|led to a

Rumbep of , -
Maly applicants in different parts of the world: —
comf;‘;f"s Plil/\/Aeniis, MuellL, Podophylium emodi, Wall,
thmy m hee>ophyllume  Wall, Arachis Kypogcea, Linn., Pyre-
ufﬁ‘.‘nal"—n* AGPAMEAZ macrophylla, T)on., Mushrooms, Zingihcr
Stoke & a8 C% > Carum copticum, Benth., Psychotria |pecacuanha,
Tarn.]" Pe  mpsenun orientate, Rich., Strychnos Nux-vami.cn, Linn.,
Pgm tog €105 g U2y Kipff'9 Ahrus precatorim, Linn., Digjtalis sp.,
Ifa_yer somniferum, Linn., Nelumhiwn $p., Derris sp., Hydnocar-
m;. wpina, Wight.,, Lathyms sativa, Linn., Artemisa sp., Vicia
j.7"%  Linn., Edgeworthia Gardneri, Meissn.,, Mimosa pitdica,
37“”‘» Bygrophila fyinosa, 7\ Anders, Carica Papaya, Linn.,
*®/a bispinosa, Roxb., Coffea sp., Thalictrum folioloaum, DC,
~®°<*>|piniaspy,, |pomcea Batatas, Lamk., Myristica fragrans,Houth.,
Akntago avata, Forsk.
Hi. Cinchona and Quinine—Barh. There was no im-

°'t of bark from abroad on Government account during the year.
**&k harvests during the year on the Burma Plantations amounted
A 177,061 Ibs.  Including the stock carried over from the previous
y~r, viz, 134 Ibs. the total in the Plantations showed 177,195 |bs.
out of which 63,019 Ibs. were shipped to Calcutta for despatch to
Ne. Bengal Government Quinine Factory at Munprpoo (but the
entire quantity was on the way when the year closed) leaving at
fte Plantations a stock of 114,176 |bs. asa carry over to 1932-33.

Munepoo stocks of bark carried over from the previous year
were Java bark 433,572'7 Ibs. nnd Burma bark 104,526-5 Ibs+ that
is a fotal of 538099*2 Ibs. as operng balance for the year. To the
stock was added 91,912-5 Ibs. Burma bark bringing in a total of
630, 011-7 P PUring the year 29,100 Ibs., of Java barij was
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worked leaving 404,4727 |bs., Java bark and 196,439 Ibs., *****
bark, that is, @ MR\, Tuiun. iy,i-cm-n e 000 9117 Ibs, aa @
over to 1932-3L.

The total gock of India Government bark at the &>»*%
year w«s 778,100-7 1bs., comprised of 114,170 Ibs., at the « * £
Plantations, 600,911-7 at the Mungpoo Factory and 63,019 [b»
the way from Mergui to Mungpoo.

o then/on @100 n, o 4y K nm
ngJSﬁbs of Quinine Sulphage and 4533 Ibs., of Clntgﬁorlae*g -
fuge were extracted. This small extraction is due to the wr*»\é

of the major portion of the grant under Extraction Charges
conseguence of the retrenchment campaign. t

Stock of Quvmne.-AX the close of the year the total Gov
of India Stock of Quinine Sulphate purchased as such and extras”]1

{'{Q)J Waafd Bumabarks amounted to 200148908 |bs,of £l» s
67,352-874 Ibs. lay at the Indian Museum, 218184226 H*
Mungpoo and 4,611-828 Ibs. at Naduvattem

Stock of Cinchona Febrifuge—The total stock of C«f“’l’on
Fe!mfuBeat the close of the year amounts tn 29.953 Ibs-, of “'hl
.81 s were held at Mungpoo and 10*62 Ibs. at Nadll"”*rbmn
Safe o/ Qmmne.-During the year ™der report the sle .
Quinine, frqm the different socks amountS to 16,952 |bs. *

117987 Ty “m the previous agr  The shares of the pW~'f-og
the tonbution were P«,jab 9,531 Ibs., United Provinces 1JJ
| s’ North-West Frontier Province 380 Vs, Kajputana 483 |]

n IbS Delhi Pro 1 M
I3 \éersan Egﬁf 11ft,. andmadm 4]:flfTQ0 th Baluchi «»

A B el dn Bamggc,c

any indent
Pui]:;‘ :!:‘dfgom the inopector Genera| ox Giyjl Hospitals m

Tehore T * swwldemv *e Mericd S0 D 10;
Civil Ho *  gctor enerd 3

0 ) aB
%}m'lbs d T nth, I gs Sooreoe ¥
demand t/\T \?\T '—-Drlrmg ﬂ’Eeal under report e

of Tndi®

Febrifuge hadTo betat Tl \WasShean xx 19415 T p
is anticipated tL.\. 2" *x 2 the Pronnek| Government-+ be
taken over by Beengal i *3F «x Steck of fixin Febrifuge " s
produpt continues ~etlle w'qjinpr year no demand for *

Ve a
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Revenye by e
"“®Pta anioyu® ,>%i° °f 2«"W—During 1931-32 the actual
f,revio,\ year. S r‘io v\ 311T>510 p aiust Ks_ 4’437073 in the
£5. 239,396 pvv(')" N7 ntal reteipt8 Rs: 78,114 we)e by <«* ayld
M Drafts in. «., ™€« Thecredit 8ale jhodes payments by

o= “le . i
P <* N gese mseof G¥ernment Departments in the United

Loof .
Yernment Irf A "7 L°f Cincllol.a febrifu_g)e%tdwl over by the
G°Ve«iment ¥ ‘g"ya v Vidiz, Wy 1§)U*r Wil e efedited V that
Pla -0 iu entmImK}ewmduriim& 198233
nt ’
SOV camiigdg T PP e of the genergl paliigy of resin.-(ing
*Ire96 onen A" Induction of bark, no extension of the area
Of aress 3l ., oVt Wasmadeg plants ooing gyt pheing merely refills

|f

xest of th '@ U cultivation ' The areq |ast opened out to the
"Aresp ©,ffeiVe tas doue veig well qring the year which in

“Pects has been the best of all for Cinchona.

fts o g"-sf%anCiaL.ﬁ_ﬁ_Thc total bud'Set alotment for the year was
Char!, of Which s 601900 Flding Rs. 2,000 for En?lish

<
nical g, 298 High CommisSoners Budeer) was fer the lieta:
Itqjling t Irpgustrl Section, Indian

Proper "in
fa usem, aryd Rs. p2,37,1'&) or Cinchona. ~ Surrender of Us. 77,646
~° made from the total budget allotment boinjf 1U. 0,448 from tlio
Eptanical Survey proper and Rs. 71,198 from Cinchona.  Xliere wu»
st“’ a surrender of Rs., 1,000 on account of English Charges on
regres. So that after surrenders the allotments for the year were
E Ucel to Rs. 53,452 for Botanical Survey (including Charges on
tnglish Stores, High Commissioner's account) and Rs. 1,65,902 for
"Whoua. The tetal aetuadl expenditure iAn the year weas
Pee 215554, viz., Rs. 51,804 (excluding Engligh Clarges on Sares
Pxt including Rs. 13 on account of Loss or Gain by Exchange) for
Botanical Survey and Rs. 1,63,690 for Cinchona The net saving
"ider Botanical Survey of India proper was Rs. 1,180 and under
Cinchona Rs. 1,620 under severd items. A surrender of Rs. 2,278

"as reported to Government of India.

V. Staff —Mr C.-C. Calder, the permanent Director, Botanical
Survey of India wasibn leave from 30th May to 28th November,
A1, when Mr. G. 7. Shaw held charge as Officiaing Director,
Botanical Survey of India

Mr. V. Narayanalwami, the Senior Systematic Assistant, who
left this Department in 1929, leaving lien on his appointment,
reverted to his substantive appointment in this Department on the
4th November, 1931. From this date Mr. T. D. Srmivasan who
was acting as First Systematic Assistant became Second Systamatic
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Assistant. As a conseguence of this reverson the services ot
Mr. R. L. Badhwar, the probationary Second &/stematic“f_ift"t‘
who was deputed to carry on Artemisia work in the Kurram Va, y
terminated with effect from 5th November, 1931, under instructi
from the Government of India. The post of the Second Syste_mﬁir‘
Assistant was abolished as a consequence of retrenchment and,
Srinivasan was served with three months notice of discharge r°
16th February, 1932.

Mr. U. C. Pal, was Assistant Curator, Industrial Section, India*
Museum, throughout the year and held charge of the Gover_nnie]1
of India Quinine Store in the Indian Museum and of dis.tn'bu*”:i011
of Quinine except from 1t April, 1931, to 12th August, 1931, “he*
Mr. R. K. Das, Head Clerk, acted for him and Mr. S. B. Banerji
acted as Head Clerk.

In consequence of the retrenchment campaign the following p°
were abolished: —

One Upper Division Clerk, posts of two Plant Collectors'_"’nLe
Duftry, Jamadar, Industrial Section, Indian Museum, one r¢®
and four Temporary Bearers for the Public Gallery of the Indus
trial Section, Indian Museum.

The Government of India decided to abolish the post of
Assistant Curator but as no final decision was arrived at for t.°
discharge of the duties of this Officr the post was provisionally
retained. During the year Mr. R. K. Das, Head Clek, *&*
Mr. H. S. Ghosh, Upper Division Clerk, retired on superannuatiqn1
Both these Officars were able and conscientious workers.  Specif
mention should be made of Mr. Das, who rendered over 36 y**®
of service and held responsible positions for many years. By n+?
retirement the Department has lost the services of one of its ables
officers.

On the éinchona Plantation, Mr. P. T. Russell, was Superin-
tendent, Cinchona Cultivation, Burma, and Mr. Mg. Sine, Over-
seer, throughout the year.

All the members of the gaff and the clerical establishment bave
worked quite satisfactorily.

sts

)
C. C. CALDEB,

Director*
Botanical Survey of Indio:

MGIPO—I~ I11.7.3—2.6-33—450.



Report of the Botanical Survey of India for
1932-33.

L Systematic- The activities of the Botanical Surveywere agam
j il though causes that have become too'| » A J T S'J

:t**d $mfymg and worbhasa«I n had to be confined wg':ﬂol:‘t;:f H

bo for replenish-

i for by cor-
ing the collections and for the procuring of mater is readily m{lered

?}:‘P"ﬂdenta That such help, when it can be gives, by individuals
i! de helpﬂ‘ﬁ ma'y
kd ,oomically by

b « ate many questions that can only be st. stride, when

** * hotanigt in the field, for he dong caf ak , «£ | ok in Jook-
B his eral collections and notes, the T el
g gy the dvae rexb o dl the < ™* 27J& AJO
Yt sl the ey auey MBI Z -

il s we cannot escape the fechng that we G, " ity of those

that taxes not merdy the A -*' «W 4 g"ore, that, con-
J'inn we have cometo rely »»tothe 0" 4 oo there io

N
J ldd W|8Sld enmg army of Workers-the resc« oft‘e ‘moder:d tengenoy

" Mdia as dsawhere away from the argsy‘ » al 8 gtands for-

Ang-ready to co-operate in the work * [BY t ol A
2. There is a good deal to fevew someof"Jo AR

Id«nce to India, some of a more general Lind yet '

Ornate bearing on Indian botany. nrt i« due for re-
3. At headquarters a congderable amount *£* ee It coff,

y. Spedmens deemined * * £ % 5546

P es wark on the Naga and Maupur tt" for the

Q hlavefé)eeg reé:eved and fl A Af At f%et?rope America

« 0 s and pecimens from AftjJ* N senfe

Adma have been o;?nplied with, - Abaut 330 srecimens

°W on loan for monographic work.

, 4. M, Bsr\esmdafutmff"tttZThlbaceous
Southern Burma where he speeded » g » N rem AU
*ata. Particular attention was gven . . . tgo fIndianboten-
8WNnpsthat have been relatively neglected by suaen



2

0. Mr. C. E. C. Fischer continueshiswork on the Flora of the & >»& #*
Part of the Peninsula now in progress at the Kew herbarium. ™®
large and difficult family Gramineae remains to complete the wot*
which should prove as valuable a standby to the botanist in Southern
Ind|a as its companion from the point of view of date—The Flora of &
Upper Gangetic Plain-.does to the botanist of the Korthern pl»'nS<
Mr. Fischer also describes some new species from peninsular India, ok,
recently collected by K. Cherian Jacob, a Hopea named alter Im*
one collected by Ranga Chariar in the Nikewis>, an Eriochrysis S|m|Iar
named, while a sheet from Bresau oridinally collected by M*J"J
in Cochin is now named Isachne setosa. Three other new grasses fro"*
Southern India are also reported :-1sachne Meeboldii from Mysre
Isachne Angladei and Isachne Boumeorum from the Pulni Hills, >
new to Science.

6. Mr. Mayuranathan's Flowering Plants of the district supI’h"'Is
along felt need for a local flora dealins with the plants of Madras O
and ;s environs. The book is prlmarlly intended for the amate
who wishes a quick way to recognise the commoner species of pl*"*
around him. It is a type of publication that could with advantage
to all and for the cause of botanical study be repeated for the flor»»
of the other larger towns of India. The same author with Mr. G»«*|
discusses the Indian species of the genus Caralluma, and their &#*’?l
ment and descriptions with figures gain immensely from the fact tW
the observations have been made not merely on dry herbarium mate vol
but on wild plants and from material successfully cultivated for e«***
years under garden conditions.

7. Four species of flowering plants from the South Indian #$

lands are noted on by Fyson. Two are new, Osbeckia Rosea and tfox®
TUQ SRSV Gy i,
. 8 A new member of the Clerodendrales, Echallocystopsis in**’
found growing at the Courtallun Falls in South India, is described W
lyenger in the Annals of Botany, while contributions to existing k»°*
ledge of the Myxophyceae are given by Bharad.vaja from mate**
collected m Kashmir.

. 9. Under Contributions to the Flora of Warn the late Prof. °***J
described, again from Kerr's collections, some 13 Canthiums d><

M members of the genus Lasianthus and a few Paederias » -
gxamined and discovered as new during his woik on the Butf"*X
lias must be amongst the last descriptions of new plants from St
drawn up by Prof. Craib, a one time Curator of the Ribpur Herbari”™",
His work grew in volume as he approached it and as he appearsto bf
feared, he has not been able to see it completed. His voluminous <*'”
criptions of plants new to Science from Siam has frequently been rete™*
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' .wu,_“,]— . .
;:f:‘“bed g8 A A n v hisdeathindiy, has|ost one of the most dis.
b engtern Hn J~ mterested in her botany and that of the ad-

10 w angdem,
" “6228;0” °eA NS in Assam worked up by Mr. Fischer pro-
® k&onn or or '*egnition at Kew of several more interesting and
TPtion nig "W P'AMSTTOM thui area. Sonerila Khasiana has its
ar:thﬁs trichg, )i~ " e new spedies Begonia Wengeri, Sirobi-
pub;”% describr [V Senerita viliosa and | eniqagathis hyalina var.
ylmnfmu‘ £d t 61‘;./" Other species new to tbe area include I mpatiens
Bamgig J *Orestii and Wardiiy, pegmodium oblongum, Pueraria
macrorhiza, Embelia Clarkii and muyrtiflora,

BWert- + Lactuca
WQSA 5ng panjAMrM Strobilanthes glutinosus, ELshdltzia

Unig
"Rllichjan;’\etechampia Kurzi, Ehyncanthus longiflorus and Polytoca

.ssam Flora under preparation partly in the field, at head-

Tunrtep, ;:Ie A
the 3, A_ssam and at the Sbpur herbarium is now passing through
1, B ®P_C Kanjilal and Mr. A. Das.

Nstu . ia?ter and McCann continue in the Journal of the Bombay
: *denchistorﬁ/ Society their revison of the Flora oi the Bombay
: deacfi. _T € orchids are at present under revison under head-
dJ&trjbuﬁ Ptive ot the plants, their localities in the Presdency and
Rygac, 00 A“here in India. Besides these the Balsaminacese,
Joutnefe aud _Anpngceae are aso under revison. In the same

Iuejja;’,I?PPears a contribution of Blatter and Malards " Beautiful
Bexx v whileMr_B_B_ Ewhank, 1.C.S,, continuing his interest

inthe
dtf ' °“P, has given copious notes on the Ferns of the Mahabaleshwar

{$od13* flatter has also published in the Journal of the Indian Botanical
anof planta ogllected by Whitehead in Mesopotamia in 1918,

ftea
tyj i 7 *U the specimens come from the neighbourhood of Basra, a dis-
ji™ ~ “Urioudy enough less well known botanically than other parts of
°P°kmia. Although the collection was made mostly on the banks
Parg tqiSafcion creeks and in adjoining plantations of date palms the com-
aho‘m"e absence of woody species in the list is noticeable. The list
Phnta’ *% AS naturan s a nrenonderance of Xerophytic and salt loving
j> .uDr. Cowan, with ample material from Kew, Edinburgh, Aberdeen,
ﬁiogs ®&d Calcutta at his digposal, has published a very complete revi-
j°"°* Wendlandia, a genus of small treesand shrubs, natives of India,
® Eagern Indian Archipdago and China. The confuson which
pre“"“ajy marked the nomendature in this group is reduced to orgler
The

::d 8creral species new to Science result from the examination.
v species are—Wendlandia Skkimendgs, Wendlandia foTmosana,
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b ik
Wendlandia speciosa, Wendlandia grandis, Wendlandlaaﬂm ternlf"h“'
landia philippinensis, Wendlandia Amocana, '3

Ian dla.BI'u‘k f
Wendlandia andamanica, Wendlandia arborenss Wena

N $>-k
ndla a
Wendlandia Angustinii, Wendlandia Erythroxylan, . "~ $P

yanensis besides numerous varieties of species fa %% NeHOr
15. Mr. Biswas has dealt in a very interesting pgp<t A" *<**
tribution of the wild conifers in the Indian Empire.

- the ralge> tE
on the genus @uercus with, |pros'5|bIe an extension oI M k{058

aésp
e ¢ Wﬁ%’ﬁ?é%‘ 3t ety 1y
@@? %ah;ﬁlso p@d“g:& a paper onthE iGAE fers A . "W

Empire in the Journal of the Asiatic Socigly of Bengaswa 7 #
a very large number of these are plants intoothoed w  jany P“Op
India, the bringing together of this list will prove useful-to-n  # .
who, familiar with Conifers in other countries where gpifgro® ot
widely represented than here, take a special interest in

plants. "ol of

16. Macalpine has expenenced the difficulties in" '4e"] 1] A d&wll
the Garjans, a difficulty felt by not a few forest officers, a»

N
up a useful note on their identification in the field of Cox s.OIBMz

. gnd

17. R. N. Parker examines the strictly Indian species °f. vllm gpib¥”
of the much confused plant Vitis rugosa. The geograth otJlO
tion of the group is cited, carefully made analytical fig* esedd gy
THlIC Of the diagnostic notes W%Ie herbarid references / @ oge®
another paper Mr. Parker deals with the difficult genus vym poo,p
There has been a good deal of confuson regarding the

s%’”&e helP
prised under this genus which the present examination
to diopdl.

W
v
18. A revison of the genus Leycesteria has been undgw* "7
Airy Shaw. The examination of Leycesteria, a genusfirst » » g ty
by Walh'ch in 1824, appears to have been prompted by tie n* =" 4j-
Kingdon Ward in Assam of a curious addition, L. crocothyrsos* —gpuB
pulate species related to L eycesteria formosa, the original of b ’*‘Enogr
It is a small shrub with bright orange flowers showmg how * knJ |
neous Leycesteria is, for this colour is not found in previously

e
species.  The plant may form a desirable addition to gardens. 80
6 species with varieties are discussed. i

R
19. The Provenance of Early Malayan plant collections, » *
minous work by Mr. Narayanaswami, a survey officer, has appe n
in the Journal of the Asiatic Society of Bengal. This work has_. )
in preparation for a considerable time. It entailed greater e§° A
tion and fuller reference work than was at first anticipated, but a> ap”
:compiled it should add considerably to the geographical data " *
porated in existing florasof the region as weU as clear up doupt*'
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rd8 :
of the I sansr
"Wundhee_,.'mho? %0 n an Prts. M- Narayanaswami has
batany, jji """ an extensive bibliography of workson Indian
a5 ilted"® 95&“"""“0” of Travancore coUections recently made
*hilotvog ™ T *tension of some Ceylon plants to the mainland,
lave bemn .ofgt:c:led:e: species an Actinodaphne and a Cinnamomum
« He ht

Ss of ¢ °; tsals0 Atempted to clear up the relation-
Cl N Ittdian Cassias particularl,, the much confused 8 yecies
lodoaa,,; A

Ute ”’\lfer - Javanica. The nomencla¥ure of these species has of

study of M °"e ™A ehangq in the hands of aystematists. A similar

V of ¥y s has also been made while notes on the current pori-

of D e? ffl"b'”m SW. and Desmotrichum BI. and on the synonymy

been®Y90Um Macr« 34 mdl. and Dendrobium plicatile lindl. have
“P*Pared for publication.

k>*1| ™™ B1avas cyrator of the Herbarium, has published the follow-
K\J ™S %ring the year :-(a) A Censusof Indian Algae, Scope of
A A f SUUES  maim, (b) The role of Acrophilous Algae m pro-
a9 ,COIOUr efiect Qn bar <, ) 6K mpsedr the vegetation of &uth
E™*  « "¥*jum Note® on HomaBum bhamoense, (3) The Algal
fc @ A Chilka Lake, (/) Second Preliminary report onlteMtad
1 S? °" “Y«Utta and n0S on the o*garusn* m the water filter bed.

. of
* 2 Of interest at once from the botanicad » "~ “on

> « « Mdcfés desriptions of the,+**£ Jfser “amit
el 9% of scented woods from the B A« contusion EXXSEd
Je "eae woods it has become evident that *,«gﬂj - 4 ™ "bnct
*8Mding their botanical identity due *> a ’_?_1.'.. N rade nam”-

" “""-'-:” generat opservau ~-- at ATGING wWiv ¥~ wood
the varied opinions that appest t:h:?:n;gonisnot confined d
Pogons iy |ngia may indicate ¥
" Bpedl v Survey of the:Sparg;
*omznzbgre AT _bygfflf}és < 330N, e ol

Ing Artamises Q« th e di
Breaa in the economic sphere. < ®% . Mr, Badhwas'® ;‘;ﬂ
portly issue.  CongaBhG BREIBAN A, ot evigenCe has d- A
* this investigation, a very « * $ £ * can *edevelopedn® ~
to show how a Successful Santonm”™ 7 has be" «a A

- . eald ~- v
aesof theNath Wes; * 2 £ £ £* * - {** £, padhwar
« making good progress. J* - gnstt on retrenohmen”® -.,gwty
<Tly results« evidenced by the feetwork * ¢p,vate P
hiad himgelf confidence to go over to tn«
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_ 23. The services of the Department were solicited by the Md*®
Suryey of India in the production of a descriptive list of all kin* °|
Indian water and swamp plants. The lack of a handy text confi®
to water_vegetation has long been felt by malariologists and othe*
engaged in work on the distribution and prevalence of mosquito larvae
It @ known that vegetation in ponds and iheels has an active in****
on.these larvag, anda forthcoming text 'with some 128 illustration
ana with descriptions containing the minimum of technical terms w*
ipthist h?:%ed' stimulate this important study-the interrelation «M *

b J< A A of Indian mar ponds .nd A A
W_ ,under Ereparation by the writer an Curat®r of the H er b2l

Ihefiguresare prepared and descriptive matter well under way.
|

neglected. Thereis a good record of work on the Fungi, still mogly

however relaEed to thmqﬁgsite members of the group, thile work o
EVIEC o TS Souewan, Wi ghiagshassdeat s«
fltornd oot OF ¢ xik SOCIA ok “the orglms found in *
filtered water 8UpP, 7. 1 Cakutta J- Ml

is given by Chaudcuri and 4 @ VVIOD RATE VB
Wither tip disease of Citrug It t ' -7 '

One NiteUa p fourof o 1M 0.
anf, 1efr @1, neighbourhood®o?Agraf.< Cﬁidgidneg}l“];}““

of water in the neighbourhood i is
’ militates against this of plsb
mteer aut;ors observations are, as he ma, m mtlf‘:}“: pegativé
be amm- liahe‘:ie{thelm two new records result which show whst 8D
in a snbjelc’:t iﬂeprt::es: *::l;hehleast Promising gitnations when in e
Wl .
field botanist to satisfy hig cnﬁ:i:;.ergy to find what exists pushes

28, Further evidenee is udducecl by Boergemn of re]&t«iom‘hip

between the Algae of th .
in other M{l‘ii;tam pa:taN:;them Part of the Arabian Sea and Alg%°

_ the world. The relationship which ¥8%
ﬁfnc;v; ;:ia;ia between the Algas of Australi: ar:; tl?:s NMern shor®
A 18 now extended, for gpeci i I South
Africa and Japan are now imn:.lwd.g]pmjles e widely distant s

21. Prof. Kashyap has 5 i i
X : & very interesting article on the gsmst”
phyte of Equisetum wherein he Tecords that the prothallus, contrs™y

. X iptions, is monoeo develop”

mez;tam (];irgelykmguenced by its fr m for ;‘;ﬂ and that ..
. wo.l‘ ] W th.

laad’s examinatizna; :?logmal nature reference may be made to Gar*

_ v ccession among the grasses of the Deccan 18P
df.Y;:leei::Nfl“:“ﬂ f:m:shon and its use in sub-classification.
. uliazity o 8rrangement noticed b i in the pr¥
. ¥ A. C. Joshi in the P
maty vasoular strands of Heptaplrum vendlosum, a north
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; ho now
Bembor o the Araliacese, has been followed up by the 8YHBOF ¥ o
Bugpests - . I3 TeSpONSES
Physi that the abnormaUties traced have originated i
Yaiologian necds
f the

. .30. Thefirg volume of an important series on Forest Tress 0,
fetish Empire by Chak and Burtt Davy has appeare i ». »
stains fully descriptive matter with morphological featuresid®»
*** value of about a dozen spedies of African angm- « £> \\
** * t 0 inokde Indian species-asitistobehopedi t ~ J. ~

fruv@ n%v%agbqeagg&iggntpoliterature for the Fores Botan}st.

31- Therateof process on Sr David Prain and Mr. BurkUTs,.ono=

f Ph of the geni Dioscorea was resumed through th ~ " "4 ¥

« Trusess of the Bentham Moxon Fund, whof on TMA‘]%,

Govenment gave a portion of the funds AT8ty 30F - oal Slates

Were prepared to supplement this to the extent that 32,"“?'“'"]1 Il’)ress

eould be produced in the year. The voluminous te’ft 18 m; ¢ e con-
the year 1934 should see the wark finished o far ”,‘““f:“. on
terned, The Annals of the Garden are « J ~ ™ ving

% work of the magnitude and standard of tusio snvnDETEP B, Lout

\ . under report abov

Cl Industrial Bection,-- During the Ye"';m of them are speci-

W ‘ted in the Gallery. '
men: tt:i ::ld coffee and the otbers represent fruits,

of1 . . . .
seeds, fibres, coir, coir matting, etc.
Jorwantof funds
H 2 No tolr couw be undertaken by the Curster felt that if the
¥+ {0 rarenchment of - .- i x b 18 a6rong ¥ 17 b
* Lo rerenchment of - - ' e Jacement of those Whie

edmens are to be iepthl:é?:;?gr';ﬂl have to go OUt touring to collect

due to age, t
~e specimens required to replace and to add to the spe

T D ts were thoroughly ;eni:eirges ;n;if
o oo o et dl th Fhﬂmgh tt ;':a Qardens " India and Ceylon.

ing Agents of almog all thél 7l ~e8 India of the Indian
Bgeidgs‘lhe samples of tea, the Comm:;lg‘:’é:ﬁery prk o " »k"f 1(71
Tea Cess CommiZtes, Calcuttar PFESeR " aspocts of pla.nt&ﬁm work-an
phitogr dphsidepicting/iéassod differ & inp‘” " (Phese photooraph3
of the growth and manufacture o »° tal and EuCative annexure «
mounted and framed form * **I*»
thetea exhibitsin the Public GaUer]. S

Messrs D. G. Dutt g A - ~heobe PP ﬁﬁi?u?e:pz;ﬁ;frzf

; . G & M- risi o .

ducts manufactured in the Ht\l corP n:eil in  ion work Woicn
door mats, ropes, mattings 8* e ﬁ]?m? bre DY Of the Gallery.
for.-n,very attractive &d useful exhibit i the &
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- . . . en rene¥o

5. Exhibits stowing Cinchona and its products have b A typed

6. About 2,000 labds for exhibits were replaced by P"'£ied in'W

ones and, as usual, a number of herbarium specimens %‘r&h Now N
Gallery were replaced by coloured drawings of plants w

fruits and leavesin their natural bearings. o gt
7. Information regarding the sources of supply of ~ A A fro*

and ther products was given to a number of correspondent; “aat
India and abroad, and a consderable number of plants apay * »
ducts were identified on behalf of Government Depar;tnent ol (B,i( A
general public. The National Ayurvedic Callege and Hoqo-'ecimf/\ Q{
Shadra Pitha Parisad) of Calcutta applied for certain, e
drug plant material with a view to extend their Mussum ana ¢,

tution was heped with about 135 such specimens during tne 'y

v A toadnie
8. Information on materials of the following was suppnea~ g, Gaf #
of applicantsin different parts of the *arl<l -.-Camellia theijerom?"!lu‘f
Coffea arabka, L.; Psoralea corylifolia, L.; Bochmerta -ng* “rph i
D" Don.; Artocarpns ?p.; Strophanthusy.; Ipomaea «*"g j" By
Brassica campestric, Linn.; Salvia aepyptiaca, Linn.; Law** 'T"f”@
leana, Benth.; Podophyllum Emodi, Wall.; Piper Betle, Un*- >-gilimt
quinquefolivs, Linn.; Brassica alba, Hk. !. & T,; Artemisiam B“"
L.; A. tulgaris, L.; Gossypium sp.; Cinchona sp.; B*%pg sm
meria nivea, Hook. & ,Am.; Primula sp. ; Eichornia sp. ; ¥i /"a,
garicum, Steph.; Bamnytonia speciosa, Forst.; Terminalia j ¢J"
W. & A.; Tuwtea :iUorg Benn.; Crataegus Oryacartha, tiw- \ #-
floracaloneura, Kurz.; CopHs Teeta, Wall.; Derm &F-3 Y *"p 115
daria, Roscoe.; Juncelhisinundatus, Clark**; TyphaFl‘-’Ph“"Ma’ ghé
Clinogyne dichotoma, Saash.; Morinda awymtijclia, Roxb.: 5 6P
Curcus, Linn.; Ricinuscommunis, L'inn.; Bambusa sp' r el H
Eragrostiscynosuroides, Beanv.; Brassicasp. ; Musasapievdunﬁn:l}a
Aeschynomene aspera, Linn.; Cyperus tegetum, Roxb.; "”’“.’Ln_;
Chebula, ReU.; Pongamia glabra, Vent.; Melia Azadirwhta, L w
Schleichera trijwja, Willd.; Shorea robusta, Gaertn.; Aw*# CMMM,
Linn.; Lagerstroemia Flos Reginae, Retz.; Anthocephahs Codo 5548
tlig.; Evgenia Jambolana, L am,; Phocnir sylvediris, Rox.lz.%. "E‘nn_;
JESSGHEICT g LALLIM. 5 J ULEUTES YTUTILEDy LULLUL, 3 SLFWULAEF T Balvss o a;waum
Albizvia Lebbeh, Benth. ; Diospyros Bmbryopteris, Tero.; Boo, "
gawida, Mucll. : Cannabis sativa. Linn. : Povaver sommifertfth
t>CE”n butyracea, Roxb.; Pre«a Zo6a" Linn.; Diospyros .
Roxb.; Withania somnifera, Diinal.; Cephaelis | pecacuanhas Bldum'
Tridax procumlena, Linn.; Aconitum ferox, Wall.; 4. Amr<9?”'y_ :
Wall.; 4. Napgttu*, Linn.; Coram Comi,’Linn.; ,Cocosnuri!**>"lj"?/\
Acacia arabica, Willd.: yirtooarpMsinma, Linn.; Hydnocarpns W'9 45,
no, BL; P aseni itsaconitifolius, Jacq.; P. calcaratus, Roxb.; P*'°*

4

h. +
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o, A oL var, radiatus | inn.; P. radiatus, P. wulgatis
o Pum graveotens, 1, ' S ’

o g1 o" G b 2deuinine_ nx _There was no bark imported

lln the o ngn nt account duriup the,vear_  Bark harvests

-H|| n
stocl?/e?z(“l € puma Plantaiione amounted to 78,382 Ibs.
SPIG”"""tQ X €uS ver Hx 176 |bs. of bark was sent to the Bengal

% Avested bart *Fa“‘"vat Mungpoo thus leaving the total quantity
rto 1933-34. = Uamely 78 382 Ibsu at the Plantations as a carry

Gre Aahbar o baric carried over Am the FG'VIOUS r

I ]ofm ] aﬁﬂﬂEBlfrTM’(k |% |bS Nt Yﬂi
aS openin

% lddod :J.I J,,15Ibs (this |sgnb qice Iolrl}lhel'yeﬂ! Te%.;[gted,?te%(:k

from g ,11
&olll 8§ nT /h?t ations dur|nSthe year and 63 019 |bS despatched
Poo ’\|r|n -I%uhlu n?during A31-32 but reaching the Factory at Mung-

Jear iy ,' «+7°'°°). bringing in a total of 778,106-7 Ib*. During the
"3 Ib s, of bark (Java bark 585 33:3 Ibs_and Blirma bark

B rnong e oot s 010785

1Y » «e» a total closing balance of 656,718-9 Ibs. as a
é°* r to 1933-34.
N by o2t stock of India Government bark at the close of the year
’070-9 ltsy, comprised of 78 382 Ibsi at the Merpui plantatlons

N, 718-9 Ibs. at the Mungpoo Factory

Wik Duriniqtbe y®r 121,388-3 Ibs. (Java bark 58,833-3 Ibs. flvs Burma
20<t) w2758 Thstywere \yorked and 3981 Ibs. of Quinine Sulphate and
ktzp "™ @ Cinchona Febrifuge were eytracted. Burma bark gave
*¥S'5 |bs. of Quinine Sulphate and Java bark gave 2,582-5 Ibs.
© > Htock of Quinine-At the close of the year the total Qovenr
Meij of fedi, stock of Quinine Sulphate purchased as such and ex-
tracted from Java and Burma bark amounted to 282,758-828 Ibs. of
which 62,634 Ibs. lay at the Indian Museum, 215,513 Ibs. at Mungpoo
** 4611828 Ibs. at Naduvattam.
, 6. S/adc of Cinchona Wr/%e.-The total stock of Cinchona Fehri-
2 at the close of the vear amounted to 22,965 Ibs. of which roundly
12,390 Ibs. *ere held at'Mungpoo, 10,462 Ibs. at Naduvattam and 112

'*s, at the Jail.
7. Bale of Quinine. -Duringthe year nndei report the.sale of Quinine

a the different stocks amounted to 11,368-11 oz,
&OI e~ TMYht-aa ﬂ%ﬁ%%l%ﬁ%ﬂ

in the previous yea, The-«g p~N'w®™ Joz; Rgputana

" Sl 2En 8 39 o Bt

92 |bs.: Central India 504* 0z.: Delia 235 10
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reduced sdles of Quinine Sulphate are to be accounted for by tBe facts
that Madras did not indent and by a shorter demand from the Funjsh
this year. Demand from the Medicd Store Depot, Lahore, wamic”
less than what it was during the previous year. One pound j®u
issued from the Mungpoo Stock is so far unaccounted for; tajs was
forwarded as samples to the High Commissioner, London.

8. Sale of Oiwhona Febrifvge.-Until it is used up the °°*f£
ment of Bengd meet dl indents for Cinchona Febrifuge from tae
own stock, so that the amount due to India on account of Febrifuee
receipts ia not ascertainable till after the dose of the year whathe
complete analytical results of the working at the Factory become kno.  «
During the year under report the quantity of Cinchona Febrif"g® sold
by Bengd on the Government of India account was 896825 |bs. fom
the stock of Government of India Febrifuge a Mungpoo and the 14
eidency Jail, Alipore.

9. Revenue by the 8'* of Quinine—Dimng 1932-33 the actua re-
ceipts amounted to Rs. 2,16,983-8 against Rs. 317,510 in the P®V*7lg
year. Of thetotal receipts Rs. 1,00,391-1 were by cash and Rs- |, | M ¥4*
12 by credit sdle and Rs. 102-11 by Bank Draft.

10. PknWiovs—In pursuance of the policy of Government &
policy dictated by the transference of Public Hedlth as a subject to the
provinces and in conformity with the recommendations of the Tuw-g
Accounts Committee to liquidate stocks and contract production-"
no increase in the area of .the plantations in Burma has been made.
Contrection in the effort is going on as quickly as consderation *°p
trees in bearing and about to give their quota of bark will alow. T%*
younger aress are, however, still some way from giving the harvesg
«d bark they could ghe if dlowed to reach maturity, and it must, there-
fore, if these are to be made proper use df, be some years before reduc-
tion in supply can be efected. Tn the circumstances it is perhaps fn,
fortunate that the best area of the reserve so far utilised should be t&*
which carries the youngest Cinchona, but one could not foresee the
effects of condtitutional development when a Cinchona programme Wog
being framed and while present production is ahead of what is desir
it may be taken as certain that a time will come when the stocks p'™,
ducod will postpone the necessity of having again to depend on foreign
supplies of the drug. The advent of Totaguina moreover Prov,gjé
one means of utilising the Burma bark for it has a composition
will help to baance other supplies as the united stocks of bark are p“";
through the factory.

The older areas are being worked df as rapidly as practicable, the
younger areas are standing wel but there is and no longer can be an;
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h“ngﬁ i the
wilole jg only experimental yeq)its o far evident. The resrve as a
°Y' Mother's 20derately fitteq to Cinchona.  While it is being worked

Inaus
Ustr 7thatmaywell ProvetObeworthwhiIeinthe finanun

CIaI Sease IS o
r)ent °o all SCo,\rSe of deveIoPment. After many years of e(pe”_

P<acuanh, 4 =@ cincliona pjantations the best means of harvesting
SUcl) UCOESS hS % hurseried Plant tave become clear There has b%’]
MWaogyth A ~-re A&t xxere SN0y o [onger be necessity for reliance

Iv “Amerlcan sour ces of thisimportant drug plant.
Ss.i*M~cial.A"The total budget alotment for the year was
vt B Rsy 385000 fincludidy Rs_1:000 for English char ges:

on /\0/\J o u
A 0% ComMiggj oner s Budget) was for the Botanical SuTver

pt°per|nr|r_“m
gtheTndustrial getion, Indian Museum, and Es. ],25,000

for
Cinch
'o{nlo & gurrender o po 1,765 was made from the total budget

ent
L RPN o >%g8 being from the Botanical Survey proper and Es. 667
PPronr fg, 9KS1T ChaTges O Gores, so that after surrender and re-

iseley T* thealotments for the year were reduced to Es. 1,61,233
Wa fp A *P"%ision of Es. 2 for loss by exchange) of which Es. 39,280
Us. i, 5'256‘”'03' Survey proper, Es. 333 for English Charges and
W g, 1’56‘“ “hchona. The total actual expenditure for the year
tores b ¢ °%' "Mely Es. 39,083 (induding English Charges on
for Botaﬂuﬂcluding Es. 2 on account of Loss or Gain by Exchange)

er the ~ °U"VOr 2" RS hAOfiil for Cinchona.  The net saving

(%l Botanical Survey of India proper was Es. 530 and under
mﬂnt °? R 9. Surrender of Es. 1,765 was reported to the Govern-

M. ™ *f3f __The writer held charge throughout the year as Director.
out th N 1B Wa8 orator Industrial Section, Indian Museum, through-
Der to V8% #°®Pling for a month and a half on leave, from 9th Novem-
of h\, 7%r" Pcember 1932, when the Director himsdf took over charge

U'Sdutles

Ve 2y, narazanaswamj Was the Sygematic Assistant during the

Der H;Ptlng for four months on leave fram 13th July to 12th Novem-
W 179% when Mr_T_ Bb_ Srinivasan, the now retrenched Systematic

ASS'Btant, .ted for him.

M $e Lir on € Pal was Assistant pagtor, Industrial Section, Indian
me A till the mh November 19|32 when as a measure of retrench-
Alth h-*-v.-. Pr)St WaS abq_ished with effectfromthelst of December 1932

yv.‘,'S "*irement. He had rendered more than 35 years of meritorious
'CeiN the Department,

Mr.50 s Banerjee wasthe Head Clerk of the Department through-
¢ year.

o'*t th
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b, On the CbehOnaPlantagioses Mr. P. T Kussall, was Superinten-
dent, Cinchona ons, Burma, and e e e, 2
throughout the y. . B

8. All the members of the staff have ~rked conscientioudly

well iq be difficals circumstances of increa ™rk due to develop
ment A to retrenchment of posts.

C.C. Cad«r, .
Director, Botanical Survey 0ff«*

NGIPO—H-m-:.u_zﬂ-e-u-m,
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ot of the Botanical Survey of |ndia for

1933-34.

thm Systematic, v, yﬁ?“‘e
0
the 8Wt they .
8 genf jinkx  ACAXANES ox A gryey were, as has been
AB and & /the"Ce rearencimiens was effected confined to head-
fortg oor W L.t % Jlilseilln_  No officer oi tie Survey was deputed
*" acery;? > 'd apart from purely local collections all the new

maj OMeS to the herbarium came from SIEEI‘ deparfments and

B e iy J50 S 0 B8, 1o PR I

tte Way of t0UTin8 was PossiWe

Qé e Roya
Bl foung NS xof aereare growna "aTBE number of plants that are
living gog' mtte lmyediate neighbourhood of Calcutta. Many of the
tan pe N91688 of the Gardens™serve as stock from which distribution
the deﬁ '--0e and this helps, though very inadequately, to make good
Work bring, em’-y m material for exchange which the enforced lack of field

BU'[ ||o|| m A8 ,\ram*

progmte SL”V"y an official sense gets curtailed in the wider sense
AolW,© T *3 AMAgined by the product of the Indian Schools and
of " I/0 Many of the workers from these are free lances and the class
&Wl . h*°k *®snlts showshow rapidly and efficiently the purely Indian
"Orld ‘I8 its rightful place among the Schools of Botany of the

There are now but few divisions of the plant kingdom that
hot A neA fenan devotees, and the scope of India's contribution to
th @ kftowledge is ever enlarging. Although work connected with
"% Givisions of Botany which are chiefly of economic importance, prc-
J:tﬂ’ates the literature appearing and dealing with ecological and physio-
Pcal botany, to mention two branches only, shows that the Indian
n"°rt isnot confined to those lines which most readily gain official recog-
t|faon Much of the work is obviously done for its own sake and for

interest the new generation of scientists have in it.

A feature of these reports has been a brief review of the work done

"4 published towards botanical study in India, no matter from what
Source but it is impossible in the space allowed here to do other than
Nation a few of the outstanding lines of progress during the year. No
“laim to anything like completeness is made. '

At headquarters identification for correspondents are on the increase,
Attte 3,611 sheets were name’l. Many of these are, of course, common
Plants that give little trouble to the herbarium worker; but the list
contains its nonnal percentage of difficult species where dissection and
comparison with description and figure and authenticated herbarium
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record all have to be resorted to before determination can be made A
qu uncommon spedimens may and often do give mare trouble to the
s at.st than many dozens that get recognised at a glance.

¢ - uithe  .BAabm Comprised an . "
the ft~ [ P examinaion of plants fr
the little explored area along the Baripada frontier tract, of the A*
HI”S, Assam. In these collections several new or Ilkel}//to be new edes
Bve | ]301,\ AnKayp7« others. A : —
wamj | I W > G"osmis Boreana v/

m%gd new member of the Guisuribitacea net yet Ramed:

b -2 1L R NN 410 PTG A PR

iNTM|+"
tl n. JI'e "W +6186 YRR /\n%\%wb (12 /\Aﬁeg@iﬁdaésaar%jtot
b M

1S  revisip
Yanm The A
Science

PL * 1 n 1114 m y H H H
locml . connection with the work now going on o»
- control have been reported on to the Research Entomologist *>

rlei]g‘lpenal Coungd of Agricyltural Research, whQe special attend
Eg ' éﬁﬁ%“”d"%m*ﬁﬁ Ak

ra Dun and k .
of the year's work, elsew! ére are a0 recalled a3 orming
Some 4,793 duplicat i8tri | i -
: di8tributed chie Ameicas Chin &
J N % .
apifll, Hl }'deraM, Derl:ra Dun and Calcutta_ ﬂ MU?;’I Of thiS materi al
of duplicates . , . plante. A \wMd.. sveral sats wee

extracted from the berbarium some ;1m . A
relativel . I ; an Flor a_»
ety 1] TS F o TR (Y
work has t(.T...a S1UAale ba8iS fOT exchan8e during periods when *«*

1,000 of medi © T f A PUPUCe yii A the number of nealy
of the SeW T 7122t x ™m* 9IWB 10 the phanyamyogical Department
herbagium ? » “Ar MedichIC in Calcutta to fonf the bags for.e
of the Bpem% jcmal plantsit is proposad to build up there. Mater«J

& nd Rhodod
authorities e d;n;u:‘;; on were e(l))r: lol for work by *
coni?::;:l “(i“‘,““’““ of sheets were received in exchange fro™ the
and England, from America and from Sngapore, A purchas®

of 200 valuable  : he
ancessions, exsccat© from Dr. Fr. Verdoorn added further to t

Mr. Biswas, ¢
tro | vas Curator of the Herbarium, visited the Bhutan bordg*
) ——tl - !Ed revisl(ll

known botanically and S, "~ .B®"«® Pla"«.'  The area is not .
of fresh materid”  for'f&**2« A «*P towards the compila#®
of some 1500 wel przfhs? Florar  He brught hack a collect P
orchids now growLg in 5 -£C¢'Mmen8including gayergl bundles of living
' g a the Garden nursery. Ifo. Biswas aso utilised
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the .
B‘_’mbay ton fi1 had willle gttending the Indian Science Congress at
g'ef “mpoue T "*°M3U87°Ve area of the Salsette Islands. Here the
Utolleg, » "' mangrove vegetation was found to be Ceriops

Pl ou g | °edes importance as a predominant species to other
Wak on [1 "~ 9" V¢ *>ags of Bengal and Burma.

k of the JK..JU Flora of MftdraB n is bein8 continued hY m_ Fischer,
"ersgor O Sarvice. He has come to the difficult and
AWishedfqhi en st © S @™ £t '° natural therefore that his notes
ol St oy -» UV ynder thetitle " New or little known plants
AN of o A n Sloul ahiefly relate to descriptions, with critical
a8 ceng’C 4 528¢1¢% ® Arissina Wightii, Arissema Barnesii, Arisaina
"osy j*. “"wma tylophorum, Arthraxon depressus, Arthraxon
AW Or g ¢ @ 2122, |sthgemum  Rangacharianum, | sch»mum
« Pride of! and Millliaulis orfiolatg,

Na of f? "s““’_“g_st”‘e floras of the year falls to Principal Fyson's
¥ork yud,,™® N''8'"'s and Pulney Hilltops" a revised and elaborated

A title o Flora of the South Indian HiU Stations> Ootaca_

Mupy o
hhue.i,co,gnﬁop AOlagiri, Kodaikanal, Yercand and the country round
by ¢he . B8 A8 1UUCh more than a second edition of the original work

of Coo, " The area is extended by the inclusion of the floras
*Aritte °0t, A Aeredllg - Many of the former descriptions have been
g A /!llle most oa AlIQM ,\ave,\eenshortene<ifc0a||ow o*thevOlume

ties O "V additions being kept to a convenient size.  The locali-
ty  "™M@",of the species cited have been extended, and new keys for

llgggge ra &dd S'% to the value of this edition. There are 611
ions in the companion volume.
of (,'hek"te Rev. Father Blatter with McCann continued their revision

Parfog” " T 1" Bombay Presidency " by the publication of
g XX andXXIliELtIieJournaIoitheBombavN.aturaI History
let

W™y, They have dealt with the Balsamineae, Rutaceas and Asclepia-
Milp»* O''e gredies Ceropegia panchganiensis is new. Blatter and
lnged in the same journal continue their illustrated series of " Beautiful
andi,, Trees" The plates of Saraca indica, Cochlospermum gossypium
Prey'Gardinia lucida now published should help, together with those
anq unuly issued, to develop an interest in the botanically minded student
life ~ay lead more than one into a pursuit that may pave the way to a

time's study.
w *e" Flora of Afghanistan " has received little attention since 1887

'*ln Hcmdley and Aitchison published in the Transactions of the Lin-
sio%l Society the results of collections made during the Afghan Commis-
Boye, Work by Bornmueler in the Botanische Jahobucher whetein

eral nay records arc made and new species recorded for the region’

* to redeem the omissions while Father Blatter has also been at work
% plants from the same area. This author's descriptions of plants
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from Wazirigan in the Journal of the Bombay Natural History Society
include the following new species.—Erodium nanum, Erodium adeno-
phorium, Erodium heterosepalum, Trigondla lasia, Trigonela psilor-
hynchos, Astragalus mucilagineum, Astragalus Fernandezianus, Indigo-
fera acanthinocarpa, Euphorbia helioscopioides, Euphorbia pauciradiata,
Medicago pseudogranatensis and Medicago monantha.

Several new records for the " Flora of Assam " result from work
during the year by Mr. C. E. C. Fischer while attention to the " Flora
of Burma" has yielded Palaguium Sukoe, a new species. Mr. C. K.
Parkinson has described a new monotypic genus in Dendrochloa distans,
a bamboo from Burma. Taiwania cryptomerioides is an interesting
occurrence of a Formosan Conifer in the Myitkyina district of Upper
Burma. This Conifer was for long known only from Formosa where
it was conddered endemic. It waslater discovered in the Salween Irra-
waddy watershed of N. W. Yunnan well in the interior, and the present
discovery much lower down illustrates the peculiar discontinuous distri-
bution that certain species of plants display. The following new pecies
have also cometo light from Upper Burma :—Gaultheria sinensis, Jurinea
Cooperi, Jurinea taraxacifolia, Saxifraga filicifolia and Agapetes coralline-

Mr. A. Das continued his writing of the " Flora of Assam/* working
partly at Sbpur and partly at Shillong. The following new species toi
the area were described by him, partly in collaboration with the dafi
at Sbpur, and sent to the press :—Pachylarnax pleiocarpa, Eurya jg<"
nica var nitida, fooma Kanjilali, Sterculia Khasiana, Gymnocladus
assamicus, Lagerdroemia minuticarpa, Symplocos Pealii, Chirita niish-
miensis and Strobilanthes furcatus. These appear described with ilh's'
trations in the Assam Forest Records.

Reference has been made above to Mr. Narayanaswami's work on
Glycosmis. He has now finished the revison of the Indo Malay*"
species of the genus. Material from other herbaria was revised at the
same time. Mr. Narayanaswami has critically revised the following
species :—Glycosmis pentaphylla, Glycosmis arborea, Glycosmis cymosa,
Glycosmis gnguliflora, Glycosmis monticola, Glycosmis pihsus, Glyoofl-
mis puberula, Glycosmis Winitii, Glycosmis chlorosperma, Glyoosfl™®
macr ocaipa, GlycosmisBoreana, Glycosmismansiana, GlycosmisparaphT
Uianis, Glycosmis macrophylla, Glycosmis Parkeri, Glycosmis ParkiB*
sonii, Glycosmis sapindoides, Glycosmis pseudosapindoides, Glyco$v'®
perakensis, Glycosmis lanceolata, Glycosmis crassfolia, Glycoem*
angustifolia and Glycosmis bilocularis of which those in italics are new
species validated by latin descriptions and plates still to be published.

The nomenclature of the species of Indian flowering plants has &
recent years undergone considerable and drastic change in conforms
with the latest rules of plant nomenclature, the object being precison
priority and uniformity. The several Indian floras recently Unde
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preparation have, as far as possible, adopted the changes, but Hooker's
“*Flora of British India" remains the standard and unless it is revised
simultaneoudy it will be difficult for systematists in India to adopt a
universal system of nomenclature for the whole peninsula. To meet
this end Mr. Narayanaswami has been compiling what is intended to be
a comprehensgve list of revised names culling the information from the
available literature, besdes revisng certain names in the light of recent
changes in the conception of Indian genera. His list is now in the form
of card indices wherein the revised name appears alongside the name
appearing in the " Flora of British India”. He has also prepared a
synoptical table of the families of Indian flowering plants of Hooker's
Mora showing the changes they have undergone in recent years b$th
hi nomenclature and in taxonomic position.

Of interest for the plant geographer is Mr. Orr's paper, Vol. XVI1I
of Notes from the Royal Botanic Garden, Edinburgh, on the distribu-
tion of Himalayan Conifers and their extension towards the East into
the Burma Yunnan area, and a paper on the digribution of the Hima-
layan species of Ilex containing reference to a new species Ilex obtata
from Upper Burma.

Indian Universities and Colleges have contributed their share of work
~hich embraces an ever enlarging scope, to the study of Indian botany,
especially in branches little touched on by officda surveys. The study
of the Cryptogams, anatomical, cytological and physiological studies,
and ecology being in parts branches specially lending themselves to
study by the student who may not always have wide collections or
extensive literature at his disposal. The Cryptogams specially are
studied, and several works of an ecological nature especially by forest
officers may be cited as adding to our knowledge of the social in Indian
Plant life.

Maclagan Gorrie deals with the ecology of the Sutlg Deodar. The
ecology of the Himalayan spruce and Silver Fir is dealt with by Parma-
"and Suri and Pinus longifolia in Kangra and the Hoshiarpur Forest
divisons forms the subject of an ecological paper by N. P. Mohan.

Several papers have been contributed by Mr. Biswas, Curator of the
herbarium, during the year 1933-34. His paper on a " Comparative
"tudy of Indian species of Avicennia" embodies Mr. Biswas fied obser-
vations in different parts of India, especially along the CLakaria Sundri-
"ans and the Arracan sea-coasts. This paper has been published with
"Iree plates in " Notes from the Royal Botanic Garden, Edinburgh.”
"' his paper on " The vegetation of the neighbouring areas of the
'tanigan] and Jharia Coalfidds" published in the " Transactions of the
Mining and Geological Institute of India," Mr. Biswas deals with the

E<iiii=d f,.afClires of t]jie diffeivnl <v|.,s nf vi>f/<»f;ition of the coalfield area
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of Raniganj and Jharia. The paper " Living Conifers" formsa counter-
part of Mr. Biswas paper on the " Wild Distribution of Indian Conifers.”
In this paper about 106 species of wild and introduced conifers at present
under cultivation in different parts of India and Burma Lave been
recorded. He has aso published " Observations on Alga collections
from the Khasia and Jaintia Hills of Assam."

Along with the writer, Mr. Biswas is aso engaged in the preparation
of a descriptive and illustrated list of the commoner Indian water plants.
While this is primarily intended for the use of the workers collaborating
with the Mdaria Survey of India, the ease with which many of the com-
moner water plants can be identified should render it a work useful for
reference by a wide circle of Indian botanists having an interest in tin*
group. It may be expected to furnish the basis for ecologica studit*
in the aguatic and marsh vegetation, rich in this country by reason of
our generally abundant rainfall. The plates for this work which is being
published by the aid of the Maaria Survey, have all been prepared and
the text is nearing completion.  Sir David Prain and Mr. Burkill's mono-
graph of the genus Dioscorea is passing through the Press, the plates
will be finished during 1934-35.

Il. Industrial Section.—During the year under report about 85
gallery specimens were registered of which 63 were exhibited in the Public
Galery. Mog of the specimens were food materials, others were fibres,
medicinal plants, oil seeds, dye yielding plants and gums. Of the new
exhibits the most noteworthy are the specimens of Tassar Sk
Cocoons, waste silk yarns and pieces of cloths mostly coloured presented
by the Industrial Institute, Baii»>l:i 'Vfayurbhanj, exhibited in the New
Central case of the Fibre bay.

No tour could be undertaken by the Curator for reasons aready
stated in last year's Annua Report.

A comprehensive exhibit of edible fruits, abnormal fruits, rare fruits,
important indigenous medicinal plants and Cinchona and its products,
with photographs explaining the methods employed in the cultivation
of Cinchona and details of manufacture of Quinine and other salts, was
placed on view-to the public in the Nature Study Exhibition held a-
Lady Ezra's Garden in December, 1933. The exhibit was most comply
of its kind and the trouble taken was fully rewarded by the large number
of interested visitors who spent time over it. "

Exhibits of Cinchona and its products were placed on view wiw*
explanatory” notes for the All-India Pharmaceltical Conference held
at the All-India Institute of Hygiene and Public TTAfd. m January*
1934.

As usual a number of Herbarium specimens exhibited in the Galery
and in the Timber exhibit in the staircase were replaced by coloured
drawings of plants.
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Rearrangement and overhauling of specimens* continued during the
year and about 2,500 labels for exhibits were replaced by printed or typed
ones.

Information regarding sources of supply of Economic plants and
their products was given to numerous correspondents, both from India
and abroad ; a considerable number of plants and pkint products were
identified on behalf of Government Departments and the general public.

Information on materials of the following was supplied to various
applicants in different parts of the world :— Abrus precatorius, Linn.,
Acacia Catechu, Willd., Acacia leucophhea, Willd., Acalypha indica,
Linn., Aeschynomene aspera, Linn., Aeschynomene indica, Linn., Agave
fibre.,, Aleurites Fordii, Hesml., Alhagi maurorum, Desv., Alpinia
Galanga, Wall., Amomum aromaticum, Roxb., Amomum subulatum,
Roxb., Andrographis paniculata, Nees., Anodendron paniculatum, A. DC,
Artemisa maritima, Linn., Artocarpus hirsuta, Lamk., Astragalus
adscendens, Boiss and Haussk., Astragalus brachycalyx, Fisch., Astra-
galus gunnuifer, Labill., Astragalus kurdicus, Boiss., Astragalus Micro-
cephalus, Willd., Astragalus Parnass, Boiss.,, Astragalus pycnocladus,
Boiss and Hussk., Astragalus stromatodes, Bunge., Astragalus verus,
Olivier., Atropa Belladonna, Linn., Balanites Roxburghii, Planch., Bixa
Ordlana, linn., Bombax malabaricum, DC, Canarium commune, Linn.,
Aannabis sativa, Linn., Carthamus tinctorius, Linn., Cassa Fistula,
[*nn., Cdastrus paniculatus, Willd., Cerbera Odollam, Gaertn., Cinchona
I"dgeriana, Mcens, Cinchona officinalis, Linn., Cinchona succirubra,
l'av., Cinnamomum zeylanicum, Breyn., Citrullus Colocynthis, Schrad.,
Colocasa Antiquorum, Schott., Coptis Teeta, Wall., Cordia Myxa, Linn.,
Cordia obliqua, Willd., Coriandrum sativum, Linmn., Corylus Colurna,
linn., Crocus sativus, Linn., Curcuma longa, Linn., Cuttle fish., Cyanotis
axillaris, R. and S., Cymbidum aloifolium, Sw., Delphinium denudatam
Wall., Derris sp., Digitalis sp., Dioscorea Hamiltoni, Hk. f., Diospyros
Lotus, Linn., Eclipta Alba, Hassk., Elaeocarpus Ganitrus, Roxb.,
Elettaria Cardamomum, Maton., Ephedra peduncularis, Boiss., Eugenia
Jambolana, Lam., Euphorbia Tirucalli, Linn., Ferula fcetida, Regel.,
B Yuh Narthex, Boiss., Fraxinus floribunda, Wall., Fumaria parviflora,

L&m., Garuga pinnata, Roxb., Gentiana Kurroo, Royle., Geranium
Nepalendweet., Clycine Soja, Seib and Zucc, Grewia sp., Guizotia
“yssynica, Coss, Holarrhena antidysenterica. Wall., Holostemma
“heedei, Wall., Hydnocarpus venenata, Gaertn., Hydrocotyle asiatica,
Linn., Hyoscymus niger, Linn., Isoptera sp., Lallemantia Royaleana,
Benth., Lasiosiphon speciosus, Decne,, Litsea polyantha, Fuss., L espcdeza
P> Mdastoma malabathricum, Liim., Mdia Azadirachta, Linn., Muehe-
lenbeckia platyclados, Meissn., Nasturtium ofticinale, Br., Nymphea'
Lotus, Linn., Oryza coarctata, Roxb., Oryza granulata, Nees and Am.,
Qf¥za sutiva, Linn., [Villn orinmides, Linn., Phyllanthua Kinblica,
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Linn., Pinus longifolia, Roxb., Piper nigrum, Linn., Pistacia mutica,
Fisch and Mey., Podphyllum Emocli, Wall., Pongamia glabra, Vent.,
Prosopis spicigera, Linn., Prunus Amygdalus, Baill, Psychotoria
Ipecacuanha, Stokes., Pterocarpus santalinus, Linn, f, Quercus llex,
Linn., Rubus fruticosus, Linn., Salvadora oleoides, Dene., Saussurea
Lappa, Clarke.,, Sedum himaense, D. Don., Shorea sp., Sida rhombi-
folia, Linn., Smilax macrophylla, Roxb., Sterculea urens, Roxb., Stro-
phanthus sp., Strychnus Nux-vomica, Linn., Suaeda maritinia, Dumort.,
Tamarix articulata, Vahl.,, Tamarix dioica, Roxb., Tumarix gallica,
Linn., Terminalia Catappa, Lijin., Terminalia Chebula, Retz., Terminals
tomentosa, Bedd., Tinospora cordifolia, Meirs, Trachelospermum
fragrans, Hk. f, Ventilago calyculata, Tulasne., Vigna Catiang, Endl.,
Vitex peduncularis, Wall., Walsura Piscidia, Roxb., Wrightia tinctoria,
Roth., ZephyTanthes rosea, Lindl., Zingiber officinde, Rose.

I11. Cinchona and Quinine.- -Bark.- -There was no bark imported
from abroad on Government account during the year. Bark harvests
during the year on the Burma Plantations amounted to 54,878 |bs. Last
year's stock together with a portion of the bark harvested during the
year under report, was sent to the Benga Government Quinine Factory
at Mungpoo. This amounted to 111,3014 ">% leaving 21,9281 -Ibs. of
bark at the Plantations as a carry-over to 1934-35.

Mungpoo stocks of bark carried over- from the previous year were
Java bark 345,639-4 |bs. and Burma bark 311,079-5, total of 656,718-9
Ibs. as opening balance for the year. To the stock was added 111,301*5
Ibs. despatched from the plantations, bringing in a total of 768,0204
Ibs. During the year 167,631-5 Ibs. of bark (Java bark 56,175 lbs. and
Burma bark 111,456-5 Ibs.) were worked leaving a total closng baance
of 600,388-9 |bs. as a carry-over to 1934-35.

The total stock of India Government bark at the close of the year
wag G22,317-4 Ibs. comprised of 21,9285 Ibs. a the Mergiii Plantations
and 600,388-9 Ibs. at the Mungpoo Factory.

During the year 167,631-5 Ibs. of bark were worked and 5,739-6 |bs.
of Quinine sulphate and 3,3%4 Ibs. of Cinchona febrifuge were extracted.

Sock of Quinine—At the close of the year the total Government
of India stock of Quinine sulphate purchased as such and extracted
from Java and Burma bark including both purified and trade standard
Quinine sulphate, amounted to 151,919-071 Ibs. of which 54,036-09 Ibs.
lay at the Indian Museum, 97,271-153 Ibs. at Mungpoo and 611-828 |bs.
a Naduvattam. There was adso 97,365-65 |bs. of crude Quinine ft*
Mungpoo Factory.

Stock of Cinchona febrifuge~The total stock of Cinchona febrifuge
at the close of the year amounted to 21,146-25 Ibs. of which 10,998-25
Ibs. were hold at Mungpoo, 2,398 Ibs. at Naduvattam, 112 lbs « *"°
Jail wim 7,0%8 Ibs. at tic> Um-.1 i« i, Fionior Vilawee
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Sale of Quinine.- -During the year under report the sale of Quinine
sulphate from the different stocks amounted to 12,955 Ibs. 11 ozs. against
11,368 Ibs. 11 ozs. in the previous year. The shares of the provinces
in the distribution were United Provinces 1917 Ibs. 10] ozs., Punjab
8,929 Ibs. \ 0z., Rajput$na 621 Ibs. 8 ozs., North West Frontier Provinces
549 Ibs. 8 ozs., Baluchistan 247 Ibs., Bushire 5 Ibs., Madras 1 |b., Central
India 468 Ibs., Kashmir 45 Ibs., Delhi 172 |bs.

A dlightly increased sale of Quinine sulphate is to be accounted for
by the factsthat the Punjab and few other provinces had a dlightly bigger
demand this year.

Sale of Cinchona febrifuge—During the year under report the quantity
of Cinchona febrifuge sold on the Government of India account was
4,581 Ibs. 12 ozs. -

Revenue by the sale of Quinine—During 1933-34 the actual receipts
amounted to Rs. 2,88,862-10-6 against Rs. 2,16,988-8-0 in the previous
year. Of the total receipts Rs. 1,0853%-1-0 wee by cash and
Rs. 1,80,323-9-6 by credit sale.

Plantations— No extension of the plantations having been permitted
Woark here was confined to maintenance of the trees already out and
to the filling up of vacancies in areas already under a good complement
of Cinchona. The western area stands well, much better than any of
the areas put out earlier in the history of Cinchona here and it should
give a good harvest of bark. The usua difficulty of bringing plants
through the dry period from November to March was experienced, but
suitable shade planting has done much to prevent the effects that follow
complete exposure of Cinchona to the sun, and as the Cinchona is
harvested shade plants in the form of Rubber, Grevillia and Anthoce-
phalus, especidly the first and last, should leave the estate still worth
something and worthy of attention. The development of an |pecacuanha
industry- is going on rapidly alongside Cinchona. Many experiments
on the cultural methods suitable for this plant have been made and the
industry could now be developed to any extent necessary. There is a
steady and growing demand for Emetine in India. This could be met
completely by home production and certain of the larger European drug
houses are also interested in the development.

IV. Financial.-- The total Budget allotment for the year was
fts. 1«1,«H) of which Rs. 38,200 was for Botanical Survey proper and
R8. 125100 was for Cinchona.  After surrenders of Rs. 660 and Rs. 3,840

m Botanical Survey of India and Cinchona allotments the grants
were reduced respectively to Rs. 37,540 and Rs. 1,22560. Tota actual
**Penditure for the year was Rs. 1,55,615, *>., Rs. 37,494 for Botanical
Survey and Rs. 1,18121 for Cinchona, Rs. 4,500 was surrendered and
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Rs. 2,000 was transferred to the High Commissioner's Budget. The
net saving under Botanical Survey was Rs. 509 and under Cinchona
Rs. 1,976.

V. Staff—The writer held charge throughout the year as Director.
Mr. S. N. Bal was Curator, Industrial Section, Indian Museum, through-
out the year excepting 1 month 22 days on leave from 1st November
to 22nd December, 1933, when the Director himsdf took over charge
of hisduties.

Mr. V. Narayanaswami was the Systematic Assistant throughout
the year excepting for 1 month 6 days on leave from 8th January to 13th
February, 1934.

Mr. S. B. Banerjee was the Head Clerk throughout the year.

On the Cinchona Plantations Mr. P. T. Russell was Superintendent.
Cinchona Cultivation, Burma, and Maung Sine, Overseer, throughout

the year.
All the members of the staff have worked well during the year.

C. C. CALDER,
Director, Botanical Survey of India.

MGIPC—M—111-7.12-11-4.35—450.
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Report of the Botanical Survey of India for
1934-35.

I. General.—Botanical Survey work proper consists more of
outdoor or fied investigations and less of work indoors. Briefly
stated, field work covers the study of plants in nature throughout
India and Burma, with the object, firstly, of appraising the entire
vegetable wealth of India and secondly of increasing our know-
ledge of those plants, in all possible aspects and finally makihg
such a knoweldge available for the benefit of the people of the
country which maintains the Survey. It includes among others
(1) the collection, classification, naming and preservation of plant
specimens and plant products in a dry state in a herbarium and a
museum to serve not only as standards for- future reference but
adso as an assemblage of the entire vegetable resources of the land
in one easily accessible central spot and (2) collecting and acclima-
tising living plants in a botanic garden for the purpose of their
multiplication and distribution when found useful to man. Ever
since the organisation of the Survey in 1890, its activities have
been directed towards floristic work mainly, as the extent of unex-
plored regions was great, but now and then problems of economic
Ynportance have also been successfully tackled as a reference to
previous reports would disclose. But for some years past, the
Survey had been passing through critical times both in finances
and man power, which have conduced to the apparent inactivity
W jts own sphere of work. The year under review has been no
*ception and consequently attention has been directed to work
"®ar at hand, namely in the Herbarium, Boya Botanic Gardens,
%&d in the Museum, the results of which have to large extent com-
pensated for the absence of work in the field. The Curator of the
Industrial Section made a very short tour in Dacca and Mymen-
@iy and collected a few specimens, which were added io the
Ec(momi( Herbarium attached to the Museum.

K

A feature that keeps the Survey alive is the constant flow oi
®ecimes into the herbarium sent by office's more fortunately
Placed than those of the Survey, who, in return for the present
of ®Pecimens made by them, are supplied with lists of identifica-

°&s and economic information. Apart from depart mental work.
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the large volume of botanical work, covering a wide range of
subjects, both in pure and applied botany, which lias been done
in the Indian Universities, the agricultural departments and else-
where shows a considerable advance in the proper appreciation of
the value of botanical studies in India. It has been a special
feature of this report to record and review these products as well.

1. Systematic.—Some 2,434 species of plants have been
identified in the herbarium for a large number of extra depart-
mental correspondents, besides the critical examination of several
sheets of the grass collections of the Herbarium. The major
portion of these identifications represents the collections of Dr. N-
L. Bor from the little known Balipara Frontier Tract along the
Northern borders of Assam. Many interesting new records have
been established for this region and something more than a passing
reference is called for, because it gives the lie direct to the stock
belief that the floristic Survey of Indian plants has long been
completed and needs no attention any longer. Of the many interest-
ing records noted, Salvia japonica, Thbg. var. parvifolia stands
unique, because S. japonica is itself absent from India and much
less this variety. S. japonica is a protean species occurring i&
Japan and in the Chinese territories to the South-West of Japan,
from Kiangsu to Szechuan. Its nearest Indian ally is S. plectra™*
ihoides collected by Griffith from Funakah in Bhutan in the begin”
ning of the last century. S. japonica, var. parvifolia was firs*
collected by A. Henry in Hupeh and later on by Faber in Szechuan
about the year 1885. Szechuan in Central China was the extreme
Western limit of the species. Its occurrence in Balipara Frontier
has now carried its distribution considerably South-West wards
across the Chinese mountains and the Eastern Himalayas over
more than 1,000 miles as the crow flies. This lends colour to
and almost supports the theory held in the early fifties of the la*
century by Hooker and Thompson that there was a strong element
of Chinese flora in the North-Eastern borders of India. This '
also another of the examples of distant discontinuous distribution
of plants in the world, which was discussed in the last report
when mention was made of the Formosan Conifer, Taiwan™
Cryptomerioides, occurring in Myitkyina district of Upper Bur”~f"
The causes of such irregular occurrences of the same plants '**
widely separated localities are many, but the following are fore* %+
aroonp them, namely, (\) imperfect knowledge of the flora of *"®
intervening country, (2) geological disturbances causing subsidence
in one place and upheavals in another and (3) ethnological. °'"¢'
records from this nr« nre Juglans regia L.. occurring rn her
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«xieliMvely according to Dr. Bor, Quercus incana Roxb., Quercus
polystachya Wall., Populus ciliata Wall.!, Saldc longiflora
Anderss., Habenaria -urceolata 01-, and Cypripediuvi Fairieanum
Lindl. Of these Q. incana lloxb., occurs widely in the North-
West Himalayas from Bushar to the borders of Western Nepal.
It has also been collected from China Hills and the Shan States
of Upper Burma. Its presence in the Aka hills, a locality almost
midway between the two original centres of distribution, bridgés
the apparent discontinuity that had existed so long in its occurrence
almost throughout the entire length of the Himalayas and as far
.as Burma. The occurrence of yet another Oak, Quercus polysta-
echya Wall., till now recorded from Manipur and eastwards across
Shan Hills as far as Tavoy in lowe” Burma, leads one to the infer-
ence of the existence of an Indo-Burmese Flora running from the
Himalayas across the Naga, Kachin and Shan Hills up to lower
Burma. Such discoveries of valuable plants, even by casual
workers, should draw our attention to the fact that our knowledge
of several parts of India is far from perfect.

The herbarium collections wers enriched during the year by
consignments of plants received in exchange from Washington,
Canton and Singapore. Some 6,000 sheets have been put into the
general collections.

2,354 sheets of the Herbarium material belonging to Derris,
Burmannicrceac, Avicennia and Gossypiuw were on loan to
Drs. Quisumbing of Manila, Pulle of Utrecht, Moldenke of Manila
and Mr. Hutchison of Tndore respectively, in connection with
research work on their hands.

Messrs. Parkinson, Kanjilal and Da* <t im- i vivsi siepariment
had several groups of plants placed at their disposal in the her-
barium in connection with ther floristic work. Dr. Sahni of
Tjucknow has revised the sheets of Marattia.

153 sheets of Evolvulus were received back from Holland and
the Madras sheets of the Sibpur Herbarium which were on loan
to Kew in connection with the preparation of the Flora of Madras
V Gamble and Fischer were also recelved back from Kew.

General information on all kinds of subjects, botanical and
economic, was supplied to a wide range of correspondents. Notes
°n the genera Psilotum, Isoetes, Imperata, Andropogon and on the
I>ecies, Cymbopogon Martini, Andropogon rersirolo,,  .1.
R® -ananthus, Cassia renigera, Cassia auriculata, Brunfelsa
lntifolia and Asclepixu, forming the materials relating to economic
Problem*, were furnished. N
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The Curator of the Herbarium, Eoyal Botanic Gardens, accom-
panied by one of the herbarium assistants botanised on the Pares
nath and the Tundi Hills of the Hazaribagh district of Bihar and
Orissa and brought in a fair collection of plants. Another of the
herbarium assistants, Haripodo Naskar, visited portions of Northern
Bengal and secured a good collection of plants also.

. Mr. V. Narayanaswami of the Survey department has completed
a preliminary revison of the nomenclature of the Indian grasses,
the most important group of economic plants, which not only consists
of all the valuable cereals of India, namely, wheat, rice, oats,
millets and maize, but also a large number of useful indigenous
fodders, essential oil-yielding plants, sugar cane, raw materials
for use in the manufacture of paper and bamboos, whose utility
in the economy of India is too well known. In the preparation
of this paper, much help was derived from the late Dr. Stapf's
work on the grasses of Tropical Africa, the late Rev. Father
Blotter's Revision of the Gramineae in Cook€s Flora of Bombay,
Haine's Botany of Bihar and Orissa, Merrill's Enumeration of
Philippine plants and from the herbarium sheets of the order at
Sibpur. The shears have been rather very freely plied in this
family and a number of Genera and species have been drastically
split up and remodelled so as to fit in with the modern concep-
tions of the generic and specific limits, keeping always in mind
that the earlier published name was the valid one to be retained
for the species. These changes were already anticipated by Hooker
in the Flora of British India, which was published in 1894. [
that monumental work only 152 genera and 882 species were recog-
nised as occurring in India, but under the new arrangement, there
are 196 genera and 948 species which includes several new species
described after 1894. Andropogon, almost the biggest genus of
grasses in India, containing nearly 75 species according to Hooker,
is now only about one-twentieth of its original shape, because most
of the species placed therein have now been distributed to smaller
genera like Schizachyriuvi, Diectomis, Hypogyjiium, Andropogon,
A inphilophis, Capillipediu m, Sorghum, Veti veria, Chrysopogon,
Dichanthium, Heteropogon, Cymhopogon and Eulaliopsis. Sm™
larly it is the case with Paspalum, Panicum, Axonopus, PennisetiW"
Pollinia, Erianthus, Ischaunum and Itottbcellia. He has alsolm@g-
pleted the revision of the nomendlature of Indian Flowering P**% »
ted
a work commented upon in the last report as having been 8
by Mm. The wok is voluminous covering nearly 80 P*P® of
closdy typed matter and includes all the families oUmlia" plaﬂ B
wimh it is hoped to be taken up for the records of the s<tanic®
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Survey of India, when the latter is free. It is a work that should
prove very valuable to oue and all who may have something to do
with the plants of India. These two papers along with those on
GlycosmiSy Dendrohium and Cassia nodosa and japonica were read
by him before the Calcutta Session of the Indian Science Congress
held in January 1935. He lias also contributed to the same congress
-an interesting paper on the nature and the importance of a
Herbarium.

Mr. Biswas, the Curator of the Herbarium, Botanic Gardens,
Bengal, published four papers in Current Science and a fifth in
the " Transactions of the Mining and the Geological Institute of
India™. The first of them is on " Some foreign weeds and their
distribution in India and Burma ". Herein he discusses the-wild
occurrences over extensive areas of such noxious exotics like
Eupatorium odoratum, Croton sparsiflorus, Lantana camara,
Eichhornia speciosa (crassipes), AgeraUim conyzoides, Mikania
scandens, Argemone Mexicana, Suoeda ‘maritima and O/mntia
Dillenii. These weeds are only a very .small fraction of the
numerous exotics that have come to stay in India, not only to the
detriment of the indigenous flora but also to the detriment of man.
They have been spreading with undesirable freedom, destroying on
their onward march extensive areas of valuable arable land and
unless they are nipped in the bud they will prove certainly, in no
very distant date, a serious source of loss to the agriculturist in
the first instance and to the Government in the long run. The
Oxalis and the Spergula pests in the patato fields of Ootacamund
and the surrounding country on the Nilgiris, the menace of
Eupatorium adenaphorvm to the Ooty hunt, the water-hyacinth
(Eichhornia crassipes) curse hanging on large areas in Eastern
Bengal and Assam, Burma and South India, the intolerable
nuisance of the Khaki weed, Alternanthera echinata, to the pedes
trians and the sportsman in Madras, Salem, Coimbatore, Mysore
and elsawhere in South India are some of the weed problems that
have been engaging most vitally the attention of the public and
the Government alike at the present moment. Other papers by the
same author are " Progress of Algological studies in India "\
" Observations on the systematic position of Ficus Erishnae grow-
ing at the Royal Botanic Gardens, Sibpur ", " Observations on
Rome plant abnormalities in Bengal " and " The vegetation of
Tendnd the neighbouring areas of the Hazaribagh district ".

¥l II1. Systematic- Regional.—Interest in South Indian
o .....

38 published ;> V..«* TTT. »f hi* " "V™ or Uitie kilown plants from



South India ", the following new species for the Madras province.
They are Sonerila ttnnevelliensis, Ariscema convolutum, Coslachne
Meeboldii, Tripogon pungcns, Impatiens Aliciae, |. eoelotropis, 7.
platyadena, |. dendricola, 1. andavianica, Sonerila nematadensis,
Oaj/tenanthera nigro-ciliata var. Hohenackeri. But the most
Important contribution to the systematic botany of Madras is the
publication of the penultimate part (Xo. X) of Gamble's Flora
of Madras by C. E. C. Fischer, dealing with the difficult family
of Gramineae. W.ith this part, the systematic portion of the Flora
of Madras is finished and with the final part (Part XI) which is
reported to be already in the press, the Flora of Madras will be
completed. The last part will contain the introduction, addenda
and corrigenda and the index. This work was started by Gamble
in 1914 under the authority of the Secretary of State for India in-
Council. Gamble, who had long been connected with the prepara-
tion of the " Materials for a Flora of the Malayan Peninsula " in.
collaboration with Sir George King, was finally chosen to under-
take the compilation of this flora, on the termination of the Malayan
work. The idea of the compilation of a Flora of Madras originated
as early as 1909 and a series of correspondence passed between
Lt.-Col. A. T. Gage, the then Director of the Botanical Survey oi
India, and Dr. C. A. Barber, -then, the Government Botanist,
Madras, who was also for some years, one of the liaison officers of
the Botanical Survey, on the desirability of starting the compila-
tion of a Flora for Madras with imperfect materials and when there
were still several parts of Madras to be explored and collected and
on the choice of the author suited to the task. Notwithstanding*
Gamble, who was entrusted with the work, wrote to the head of
Survey and impressed upon him the urgent need for the collection
and forwardal to him of specimens, whenever possible, from the
Agency Tracts of Ganjam and Vizagapatain districts, including
Jeypore and the zamindari forests of those districts, the coadal
ranges, especially the Mahendragiri Hills on the East Coast, parts
of ceded districts during particular seasons, Wynad and the Higher
ranges of Coorg, Mysore, Hyderabad, the Highway mountains of
Madura district and portions of Travancore, especially central
Traliancore lying between Peemadgjind” Shencottah, which were
-consdered by him ormexptveecT Hran. ~—Wx..x.

Consignments of Madras sheets ui ihe .silijmr 1HIM-INH-IUH WY
forwarded to him from time to time. Some 2,300 sheets belonging
to families of Portulacaceae to Connaraceae were unfortunately 1<*
in the sea during the war and the Madras sheets of Ribpur up ®
BuhiVeae were not consulted In- Oni.l.l.. .* tl,ny v.».,.W Mm after
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he had finished with those families with the mterials available
at Kew. Collections of plants, made in the Rampa Agency and
in the Central Travancore, while the work was in progress, were
made available to him, and these have been helpful in establishing
new records for those areas. Gamble completed the first seven
parts between 1914 and 1925, but his unfortunate death in 1925
deprived him of the opportunity to see to the end of the work.
However, it has been ably continued by Mr. C. E. C. Fischer,
late of the Forest Department in Madras, who has now published
the penultimate part. Fischer has not departed from Gamble's
plan of treatment of the work and since the last part is still pend-
ing publication, it is too premature to review the work as a whole.
The publication is a valuable contribution to a province which
initiated the study of Indian plants as early as the seventeenth
century and sent out eminent votaries of the Science like Roxburgh
and Griffith to distant parts of India for creating other centres of
botanical research. Citation of localities like Konkan, Deccan,
Carnatic and the Corromandal coast under distribution are rather
vague terms which require clear definition™ in the ‘introduction.
These were the broad geographico-botanical divisions which Hooker
and Thompson used in their works as early as the fifties of the last
ceutury. The notes on this part of the Flora, which Mr. Fischer
has published in the Kew Bulletin should assist in clearing up
certain doubtful points in the nomenclature of the Madras grasses.

Additional parts, numbers 23 to 25 of the " Revision of Cooke's
Flora of Bombay " by Blatter and McCann, dealing with the
Cypeiaceae of Bombay have appeared in the pages of the Journal
of the Bombay Natural History Society. Further instalments of
the popular illustrated account of " Some beautiful Indian trees of
India " by Blatter and Mi Hard, containing the descriptions of
Jacaranda ‘miwosaefoUa, Solanum wacranthnvi, and Bnuhinia
variegatd £ purpvrca wore also published in the same journal.

The interest in the " Flora of Waziristan " is evidenced by the
publication of Part- 111 of that Flora dealing with Cwsalpiniaceae
to LmtihuJariaceae by Blatter and Fernandez ii the same journal.
*" this connection, it is my most regretable duty to record the sad
jS«th of the senior author, Rev. K. Blatter, S.J., on 26th May 1934.
*adia hns lost an eminent systematic botanist in him, who, by his
®nthusiasm and keen interest in the study of Indian plants, has
contributed materially to the knowledge of Indian Plants from
W up to the date of his death. The ' Records of the Botanical
Survey of Tndia' is much indebted to him for his work* on the
" Flora « Mwn " and on " Fn™ Aniliirn ". '
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Ferns of Waziristan have been published by J. F. R. D'Almeida
who in collaboration with Blatter has shown some interest to the
Flora of this part of the North-West Frontier of India.

Mr. Mukat Behari Baizada of the Dehra Dun Herbarium had
a paper in the ' Indian Forester ', Vol. LX, on " The new or little
known plants from Kumaon ", bassd upon the collections of
Mr. A. E. Osmagon from Eumaon. In this article he records the
existence in Kumaon of nine species of plants, namely, Clematis
smilacifolia Wall., Sinomenium acutum Rehder. & Wilson,
'Citrus hystrLv D.C., Natsiatuvi herj>elicum Ham., Fleming®
involucrata Bth., Mussmna frondosa L., Echinanthus attenuate
Nees. Phlogacanthus Lambertii Sp. Nov., Loranthus odoratiis
Wall., Viscum osmastoni Sp. Nov., which had escaped so long the
notice of such eminent workers in Eumaon as Sir Edward Strachey
and Winterbottom (1846-49), Duthie (1880), Maor E. Madden
(1848) and Ogmadgon (1927), who have all carefully gone over
Eumaon and its flora rather minutely and published their results
in their respective floras. Of these nine species, Sinomenium
acutum Rehder. & Wilson, of the Menispermaceae, is an interedt-
ing occurrence of a Chinese plant, which had not so long bem
reported, outsde China and Japan. Phlogacanthus Lambertii and
Viscum osmastoni are two new species described for the area.  This
report of several fresh records for an area, long consdered over-
worked, is an interesting illustration to prove that no area is an
exhausted field for botanical discoveries.

Ecology, a subject of far-reaching importance and application
in the agronomy of India and in the study of Indian plants, was
in no way a neglected one. It goes hand in hand with that of
floristic survey and each is so inextricably mixed up with the other
that to separate one from the other would resemble the separation
of the salt from the sauce. Mr. E. L. Aggarwal's paper on the
" Soil Flora in Deodar Forests and its importance ™ is an ecological
pape dealing with the soil Flora in Deodar Forests and its relation-
ship to the growth of tree crops. The author is sruck by t*e
wonderful occurrence of the same type of soil or surface cover of
plants wherever Deodar Forests exist from Eulu, through Seraj a"
lower Bushar, to Hazara and concludes that a soil which contain
mos of the above species would certainly be most suitable for th*
introduction of Deodar. Frequency and the altitudinal range of
the indicators are surer guides in the policy of regeneration o
forests than mere stray occurrence of one or two species only. T}_le
nature or the habit of the soil flora «hould also be taken i«>
account before launching upon regeneration work of tree crop'o



9

Works of such ecologicd nature are the desiderata in the right
direction at the present moment and deserves greater application
and encouragement than hitherto.

Mr. E. 0. Shebbeare, Conservator of Forests, Bengal, records
the distribution of Conifers that occur naturally in Sikkim, namely
Abies densa, Taarus baccata, Tsuga Brunoniana, Pinus excelsa,
Larix Griffithii, Picea spinulosa and Juniperus pseudosabina, and
discusses the causes underlying them. The cultivated conifers are
adso listed in the paper. Cupressus Cashmeriana, a conifer of
dubious status is also discussed in a note by Sir Arthur Hill, who
has reserved his final opinion pending the results of the cultivation
in Eew of the suspected species.

To the Botany of Assam, a most useful service has been rendered
by the publication of the First Part of Volume | of the " Flora of
Assam " by the late Eai Bahadur U. N. Kanjilfcl and Messts. P. C.
Kanjilal and A. Das, dealing with Ranunculaceae to Elaeocarpaceae.
This work is being published under the authority of the Govern-
ment of Assam and it is hoped that the other volumes adso will
soon follow. According to the note on page iii by Mr. Das, this
Flora of Assam strictly excludes the herbaceous plants of Assam
and treats mostly about the plants of forest importance, namely,
trees, shrubs and large climbers. But the title of the work appears
to be rather inappropriate and should have been " Forest Flora of
Assam ". The authors have not defined the limits of the flora and
no map is appended for the help of the reader. At the beginning
of the introduction, a short note is given about the collectors in
Assam and about the beginnings of this flora.  As the joint author
has not said anything about the labours and the achievements of
the Botanical Survey of India in connection wifli iw» Flora of
Assam, a few words on those points are essential.

Botanical work in Assam starts with Buchanan Hamilton, who
in 1800, collected plant specimens from Goalpara while engaged
on the Statistical Survey of Bengal. Nathaniel Wallich was the
next botanist who in 1821 collected in Sylhet. In 1835 Wallich,
accompanied by Griffith and McClelland, again visited Cherapunji,
Myrung, the Khasya Hills, Gauhatti and Sadiya in quest of the
tea plant.  Griffith stayed behind and his botanical wurk in Khasya,
Bhotan and the Mishmi mountains are described in Griffith's
posthumous papers. J. W. Masters, under the garden employ, was
deputed by Wallich in 1837 to work on the Napa Hills, whose
flora he published in 1847. Tn 1850 Hooker and Thompson visited
Portions of the Svihet and the Khasya Ilills. Simons, Jenkins and
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Peal come next who between 1850 and 1857,-supervised and assisted
the Indian collectors of the Botanical Garden in their districts,
besides furnishing the collections of their own. Coptis Teeta of
the Midlimi Hills was first forwarded by Jenkins to Wallich and it
was later on collected by Gamniie and Burkill independently from
the Mishmis. J. L. Lister, under Sir George King, worked on the
Daphla Hills in 1874, who was followed subsequently by S. Kurz
(1876) and G. Gallatly (1878), and G. Mann, the first Conservator
of Forests of Assam (1883) who have all explored the Brahmaputra
plains and the Khasia and the Jaintia Hills respectively. C. B.
Clarke's endeavours between 1863 and 1886 were partly on the
plains of Assam and partly on the Hills. Thereafter we pass on
to the continuous botanical activities of the Botanical Survey of
India under the successive directorships of Sir George King, Sir
David Prain and Lt.-Col. A. T. Gage, who have each personally
and by European artd Indian agencies carried out an unbroken chain
of botanical explorations from 1890 to 1914. During this period
Sir George Watt and Mr. |. H. Burkill of the Department of the
Reporter on Economic products to the Government of India had
also very materially enriched the collections of the Survey from
places like the Manipur State and the Abor Hills, lying south and
north of the Lakhimpur district of Assam. Botanical explorations
in Assam and Burma were the main work of the Survey for nearly
two decades from the beginning. The late Rai Bahadur U. N.
Kanjilal came up on the scene in 1914, who bridged up several
lacunae in the collections of the early veterans from 1914 onwards.
The Botanical Survey thoroughly explored the entire province of
Assam from one end to the other and accumulated a wonderful
collection of Assam plants at Sibpur. But for this excellent col-
lection and the help rendered by the Officers of the Survey, namely
Ramaswami, Debbarman and Narayanaswami in identifying the
Assam collections to the authors of this flora from 1912 onwards,
it would not have been possible for the authors to have issued the
work so soon as this. On the whole the book supplies a long-felt
desideratum for the flora of the province of Assam.

Floras have so far come out or are in progress of i.wvui' for
Madras, Bombay, portions of the Punjab, the upper Gangetic Plain
(incomplete). Kumaon, Gorakhpur, Bihar and Orissa, Bengal (old),
Assam and Burma (very old and imperfect). There are still several
parts of India, either unexplored or imperfectly explored for
which no flora so far exists. These parts are (1) Mysore (partly
included in Gamble's Madras Flora), (2) Hyderabad; (3) Central
Provinces and_ Berar, (4) Central Tndia. (5) Rajputaiui. » The
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Punjab as a whole, (7) Kashmir, (8) Nepal, (9) Sikkini and Bhutan
and (10) Burma.

Mandragora Shcbbeam, (J. L. (J. .Fischer and Caret- monti-
Everestii, Kukenthal are two new species for Tibet that have been
described in the Kew Bulletin.

The collections of that intrepid explorer and collector,.
C'apt. Kingdom Ward, from Assam and Upper Burma, have been
the source of the most important contribution to our knowledge of
Ayapetes by Mr. H. K. Airy-shaw, in the Kew Bulletin. With
the fuller materials of this genus placed at his disposal, he had been
able not only to clear up many doubtful points concerning certain
species of the genus already published by C. B. Clarke in the
Flora of British India, but also to describe several new speties.
The new species, that have come to light, are: —

.1. pubiflora (Upper Burma), A. Sikkimensis (Sikkim) new
vars. typica Airy-shaw, var. pseudo-verticiliata Airy-shaw,
Mir. macrosepala Airy-shaw, var. acuminate. Airy-shaw, and
\ar. parr iflora (Kurz.) Airy-shaw of A. set iff era Wall.—all
from Khasia—A. neriifolia (King, et Prain.) Airy-shaw,
A. pseudo-Griffithii  Airy-shaw (Upper Burma), -4. hyalo-
cheilct Airy-shaw (E. Bhutan), .4. adevobotrys Airy-shaw
(Upper Burma), .1. Kan | Hal i A. Das (Assam), A. spissa
Airy-shaw (Assam), A. brachypoda Airy-shaw (Upper Burma),,
and A. pensillis Airy-shaw (Upper Burma).

A fuller description of Ayapetes 1 inearifolia, Clark**, a rare
species collected hundred years ago by Griffith, has been possible
now from Kingdom Ward's fuller materials.

An account of a botanical tour made by Mr. C. E. Parkinson
to the Mulayit peak in lower Burma has been presented by him to
the pages of the Indian Forester. Mulayit peak is one of the
three highest peaks in the chain of Hills known as the Tenasserim
Tomas which form a continuation of the Shan Plateau and of
Martaban, rising to a height of about 8,000 feet. A sketch of the
vegetation of the Tenasserim Hill tops with an enumeration of the
species collected therein is appended to the paper.

Of general systematic interest to India are the papers, (1) a key
to the species of Deutzin mesodeutsia By Airy-shaw, (2)
Firmiana and Erythropsis by Il1. N. Ridley, (3) An account of the
genus Meconopsis by fx. Taylor and (4) A critical revision of certain
Taxonomic groups of the Malvales by H. L. Edlin in the New
Phytologist. Tn (\) above. Deutzia Hookeriana (C. K. Schneider)
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Airy-shaw and Z> staurothria Airy-shaw are two new Indian
gpecies closely related to D. (orymbosa.

The two genera of Sterculiaceae—Firmiana, Mars, and Erythrop-
sis, Lindl.—along with Scaphium, Pterygota, and Pterocymbium,
though separated by Robert Brown were united together under
Sterculia by Bentham and Hooker in the © Genera Plantarum '
and by Magers in the ' Flora of British India'. Mog of these
genera have been separated by later botanists. Firmiana and
Erythropsis are consdered very distinct from each other, of which
Firmiana does not occur in India, but the following belong to
Erythropsis, viz.: —

Erythropsis colorata (Roxb.) Burk. (Sterculia colorata
Roxb.), E. fulgens (Mast.) Ridl. (S. fulgens Mast.), and
E. pallens Ridl. nov. (Sterculia pallens Wall, et Voight.
noinen.). 1

The discovery by Sprague and Fischer of Dr. W. Watson's
' Combination of Indian Grasses' published in 1882 in Atkinson's
" Gazeteer of the North Western Provinces of India", accom-
panied by the corresponding number under Andropogon in Steuddl's
' Synopsis Plantarum Glumacearum ' lias led to a joint note by
them in the Kew Bulletin, styled " The validation of new com-
binations by indirect citation of synonyms concerned ". These
.combinations were long overlooked and were omitted from the KeN
Index so long. Ignorant of Watson's earlier combinations, authors
made their own combinations which are now reduced as synonyms
in the light of these earlier names. Watson's combinations Hk®
Cymbopogon Martini Wats, (the rusha or the geranium grass),
Cymbopogon flexuosus (Steud.) Wats., and Apocopis himalayensi*
(Steud.) Wats., have now superseded Cymbopogon Martini Stapf->
Cymbopogon flexuosu.s Kfjijif . nmi Apocopis Royiranus N/es..
respectively.

Hutchinson's " The families of flowering plants ", Part 11,
treating about the classification of Monocotyledons of the world ha8
been published. The phylogeny of the monocotyledons proposed
and discussed in this book are on a par with his work on the
Dicotyledons and it is out of place to discuss the merits or other-
wise of the work here. Suffice it to say that it is a valuable con-
tribution to the taxonomy of M onocotyledons.

Of the wide range of subjects covered by the scientific produc:
tions of the Indian Universities and Colleges and the Agricultural
Departments in India in the ream of Indian Botany, wogE!
Pteridophyta, Cytology, Physiology, Morphology and Anatomy- the
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Reproductive Organs and Agricultural Botany have all been dealt
with. Anything more than a passing reference to some of them
is out of question, but it is gratifying to realise the rapid advances
that are being made in the study of such branches of Botany that
are impossible for the Officd Survey to take up. A certain
' Fusaria' by A. Mitra, ' The Root-system of embryo-sac and the
pollen-grain in Cassa tora' by R. Il. Datta, ' Origin of leafy
6porophytes in Ferns' by G. P. Mazumdar, * A preliminary note
on the study of Azolla pinnata' by. S. R. Sud, ' A contribution
to the anatomy, morphology and cytology of the flower of Digera
arvensis' by A. C. Joshi, ' A contribution to the life-history of
Vallisneria spiralis ' and * The vascular anatomy of the flowers of
four Nyctaginaceae ' are some of the botanical papers that were
published in the Journal of Indian Botanical Society. -

" The classification of the rices of Bihar and Orissa " by Kadlii
Ram and Sarvayya Chetty, " The chromosome numbers in the genus
Saccharum " by T. S. N. Singh, and " A Haploid plant in Rice "
by E. Ramiah are some of the results obtained in the branch of
agricultural botany and plant genetics. ' Physiological investiga-
tions on water-hyacinth (Eichhornia crassipes) with notes on some
other aquatic weeds ' by Parija is a contribution to the subject of
weeds and their eradication. In this paper the author discusses on
experimental basis, the life-history of this pernicious weed and
suggests certain remedies for its eradication, which are no more
than the prevention of seed-formation at the proper time and
remova of the weed by mechanical means. Chemica measures
have proved a failure for the purpose.

Mention may be made here that the materials for the systematic
portion of this report have been given to me by Mr. V. Narayanas-
wami, the Systematic Assistant of the Botanical Survey of India,
working in the Herbarium at the Royal Botanic Gardens, Sibpur.

IV, Industrial Section.—During the year under report
about 350 specimens were exhibited in the Public Galery at the
Indian Museum after registration. Drugs and the pharmaceutical
preparations made from them, that were kindly presented by Messrs.
Bengal Chemical and Pharmaceutical Works, Limited., deserve
gpecid mention and have been very attractively exhibited in a
Central Case showing serially the various processes through which
the raw materials pass through before they are finished products.
These include, among others, the following: —

ITolarhens  antidysenterica, Hydrastis. Strychnos Nux-

Tomica, Hyow.yamus, Scilla, Strophanthus, Psychotria Ipeca-

cuanha, Atropa Belladona, Ephedra vulgaris, Aconites.
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The Curator undertook a very short tour in the Mymensingb
and Dacca Districts for the collection of a number of medicinal
plants. He also procured samples of basketry work, jute textiles
and other miscellaneous cottage industries of Myniensingh and took
this opportunity of collecting botanical specimens for the Economic
Herbarium attached to the Industrial Section of the Indian Museum.

As usual a number of herbarium specimens exhibited in the
Gallery and in the Timber exhibit in the Staircase were replaced
by coloured drawiugs of the plants, giving a much better effect
to the exhibits.

Numerous correspondents in India and abroad were furnished
with information on the sources of supply of economic plants.
I dentifications of botanical specimens were also carried out as usual
for several, the most important among them being the Excise
Department, the Customs House and the Co-operative Societies.

There had been a considerable increase in the number of enquiries
by commercial firms and the public in India, regarding the sources
of the supply of raw materials and finished products relating to
economic plants, which were all satisfactorily dealt with. A special,
feature deserving mention is the large number of students of the
local colleges and the University who visited the Gallery for their
studies of the economic products and who were attended to.

Mounted specimens of wild rice including Oryza sativa, L. var.
plena, Prain, collected from Bombay, Bengal, Madras, Central
Provinces, United Provinces, Nepal borders, Assam and Burma,
were supplied to the Kew Herbarium at their request.

Information on materials of the following was supplied to various
applicants in different parts of the world: —

Croiaiaria junvea Linn., Crotalaria retusa Linn., Sesbania
aculeata Pers., Punica Gramitum L., Artemisia maritiwa. L<
Raphanus sativa L., Cocos nucifera L., Mhnusops hevandra
Itoxb., Broussonetia papyriffra Vent., Cymbopogon Martini*
Stapf., Tinea rosea L., Tamar'uc dioica Roxb., Tamariv arti-
eculata Vahl., Aexchynomcne aspera L., Derris elliptica
Benth., Carum copticum Benth., Saussurea lappa Clarke,
Ta.rus baccata Linn., Andropogon muricatvs Betz., Coryph&
umbraculifera Linn., Metroxylon, sp., Smila*v sp., AconituM
heterophyUum Wall., Clematis Gouriana Hoxb., Crocus sat hut
L., Strychnos Nux-vomica Linn., Acacia Catechu Willd.*
Desmodiuw gyrans D. C, Alhagi vmurorum Desv., Erioden-
dron anfractvosum D. C, Cannabis sativa Linn., Papaver
somniferum Linn., Ferula asa-foetida Boiss., Aleurit,« Fordés
and A. vwntana.
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V. Financial (Botanical Survey proper)—The origind

Budget alotment for the year was Us. 41,900 for the Botanical
Survey proper including the Industrial Section, Indian Museum
and a sum of 1}? 137 was reappropriated, bringing the Budget
figure to Its. 41,763. A surrender of Its. 547 was made from the
allotment. The actual expenditure was Rs. 41,026. The saving
under this head was Us. 190 being distributed under severa items.

"VI. Staff.—Mr. C. C. Cader held charge throughout the year
as Director and Mr. S. N. Bal was the Curator, Industrial Section,
Indian Museum, during the year under report.

Mr. V. Narayanaswami was the Systematic Assistant throughout
the year excepting for 27 days on leave from 9th April to 5th
May, 1934. -

Mr. S. B. Banerjee was the Head Clerk till the 21st September
1934 and during his absence on leave, Mr. T. C. Mukherjee, Senior

Upper Divison Clerk, acted as the Head Clerk till the end of the
year under report.

During the year Mr. M. N. Mukherjee, Upper Division Clerk,
retired on superannuation after rendering over 25 years' meritorious
service in the department.

All the members of the daf and clerica establishment have
worked quite satisfactorily.

S. N. BAL,

Curator,
Industrial Section, Indian Museum.



CINCHONA AND QUININE.

Burma Plantations.—Operations were restricted to main-
tenance of the existing blocks in good condition. The plantations
had a comparatively dry year, vainfall heing 18 inches short of the
previous year's total. Jlut through judicious stimulation of a green
crop the effects of drought were minimised and cinchona did not
affer to any extent. The result of an interesting experiment is
reported by the Superintendent—namely, that trees originally with
(J to 9 stems which had been thinned to * or ¢{ steins a the begin-
ning of the year showed a very rapid growth compared to trees left
unthinned.

The harvest of bark obtained during the year was 04,42!) |bs.
The Ipecacuanha beds continue to flourish and furnished 498 |bs.,
dry roots now stored at the Indian Museum. Of the shadr trees
planted for the protection of young cinchona, rubber is doing well
and seems to have aready attracted the notice of the Government
of Burma.

MungpOO Factory.—JSG bark was received at the factory
during the year under report but of the existing stock oi bark
J01,015 Ibs. were extracted yielding y,224 |bs. of Quinine Sulphate
and 1,679 Ibs. (including material in process) of cinchona febrifuge.
There is now a total of 12,309 lbs. febrifuge at the factory all in
unground condition and kept as a reserve against the day when
the stock of Madras febrifuge will give out. All Quinine Sulphate
extracted was in crude form as there are still large stocks of the
purified product made in past years. In the process of extraction
Jurma bark and the purchased Java bark is blended in such propor-
tion as would lead to economy in expenditure.

Beddes this 38,100 Ibs' net crude Quinine Sulphate us<* rcciys-
talised to yield 35,039 |bs. Trade Quinine of It. P. Standard and
204 |bs. ordinary Quinine Sulphate. The experience <t the last two
years have led to valuable results, the quinine now produced-being
equal in colour to mog brands on the market and better than most
in chemica purity. The low bulk density which seems to be such
a desirable characteristic in the Trade can aso be produced if suit-
able plant could be put up for the purpose.

Indian Museum: Calcutta.—At the Museum, besdes the
usual distribution to Provincial Governments, arrangements have
also been made for the production of quinine reinforced Cinchona
febrifuge tablets for supply to the Director, Public Health, Assam.
A total of 1,000 Ibs. wi* supplied dnringr <he Ye»r under review.

( 17)
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A note-woithy transaction was the supply of 8,000 lI»s. Quinine
Sulphate powder and 2,000 Ibs. tablets to the Government of Ceylon
during the epidemic outbreak of malaria.

Total At** wore as follows: —

Ihs,
Sulphate : : _ _ : : 21942
Quinine Sulphate T»M«ts . , , 2,342
Cinchona febrifuge. . . . . 1,920
Jeinforcecl C. F. Tablets . 1.000

The total revenue realised from *«fs i>¢iug Rs. 0,08,781-5-0.

Stocks.—In the course of the vein- the iotal stork of Quinine
Sulphate diminished from » 7307 Ibs. to 2368UR Ibs. The stocks
of bark clumped from f>£2.U7 |bs. to 585,131 Ibs. and of Cinchona
febrifuge from 21,147 lIx. to 10,087 Ibs. Detail* are given in the
following stock accounts.

Stock Accounts.
Quinine Sulphate.

nr Lr.
Ibs. Hes
< NiiHk on 1st April My salt's ;MK1 otlici
1934 . . . 2670607 issues ) ) =
To manufacture niul My stock on 1st April
returns e 4VJo'u 1US5-

At Indian Museum G2,
At Minimum e . 172,962

At Xacluvattam . 612
iy .
31X217 313,217
('mrhuiui febirifuge.
‘Jo Mock on 1 April - - i .
e L 21147 'S g el 27
To manufacture . . 1,24~ My -stork «.. |., April
19*5—
At MmiRpoo . . l'-f-:’w
Jn Cnlcutta . ‘ ‘_!_3
22,405 22,405
Hnrl.
TO Klk LI} I\i Vo tn | **>| »/\|U4 tor H 101 H5
n extraction 1«
..i'ZL' ” T b BT stock on Kt April
lod quantllty harveesi. | 1935—
uring tlw™ vyea, L1 At Mungpoo .
At Merzn sﬁ,.ﬁ?‘
888,740 686,746
[
~ 1.\,
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Report of the Botanical Survey of India for
1935-36.

|. Systematic—The officers of the Survey have had little
opportunity for outdoor exploration since the advent "of retrench-
ment. But, as has previously been the case, a large number of
workers outside the Survey belonging to Universities, the Forest,
Agricultural, and other Departments of Government availed them-
selves of the expert services of the officers at headquarters. -

There has been a considerable increase in the number of speci-
mens identified for various correspondents and workers, some 3,500
specimens having been named. That intrepid and veteran
explorer, Capt. Kingdon Ward, His Excellency Sir John Anderson,
Mr. N. L. Bor of the Forest Department, Assam, and Mrs. Townend
are a few among those whose collections have come in for
identification. Capt. Kingdon Ward and Mr. N. L. Bor collected
in the Naga Hills, while His Excellency made a collection during
his visit to Bhutan. A large number of specimens, however, are
from Mrs. Townend who has been a very enthusiastic collector in
the Sikkim Himalayas. All the above localities, judging from the
collections, should yield very interesting facts of distribution,
some new species, and not a few first records.

Besides the above, the Locust Research Entomologist, Karachi,
Mr. C. E. Parkinson of the Forest Institute, Dehra Dun,
Mr. Purkayastha, Forest Department, Assam, Mr. R. N. Tandon
of the Allahabad University and several others had their specimens
identified by the Department. A consderable number of sheets
were received in exchange and presentation from the Lignan
University, Canton, the Botanical Garden, AsaB Mediag
Taschkent and the Singapore Gardens.

Some 421 sheets were on loan- this year, comprising the genera
Psilotum, PleuToxpermum, Aganosma, Tarocarpus, Geniostoma,
Monotropa, and others, to Messrs. C. E. Parkinson, C. Norman of
the British Museum of Natural History, T. Tsing of the Sun Tat
sen University, Dr. S. P. Agharkar of the Calcutta University,
and: others. About 754 specimens, which were on loan; were
received back from various workers, including J. B. Hutchinson,
Dr. H. N. Moldenke of the New York Botanic Garden, The Forest



Botanist, Federated Malay States, and others, with necessary notes
incorporated on the sheets.

Plants going out on exchange or presentation include 200 local
gpecies to Formosa, 30 specimens of Phoenix to America, and a
collection of flower buds in special preserving fluid to Sweden.
The National Herbarium, Manila and other institutions
throughout the world also benefited.

General information on all kinds of subjects, botanical and
economic, was supplied to a wide range of correspondents. Among
others, information was given regarding Medicago sativa, Sabai
grass, Gleichenia and Schioea species, Citrus, Piper chabbag
Taraktogenos Kurzii and Uydnocarpus Wightiana, Psychotria
| pecacuanha and Fibre plants. Correct and up-to-date information
regarding the herbarium was furnished to Dr. Verdoorn for
incorporation in the next annual issue of " Chronica Botanica " -

Mr. Biswas, Curator of the Herbarium, botanised about
Darjeeling up to Phalute via Sandakphu and brought to the
herbarium about 500 valuable specimens and a good many
" Alpine " seeds.

Among foreign visitors who worked in the herbarium, mention
should be made of Prof. Tanaka who made a prolonged study of
material and literature regarding Citrus. The Curator of the
Herbarium has published a few papers, namely, " Jute and
Allied Fibres", " Our Garden Sanseverias 7, " Calcutta Filter
Works and Organic Growth ", and " Notes on the Systematic
Position of Sansevieria growing in India with special reference to
S. Laurentii Willdem "\

The year under review is of special importance as several
important resolutions, suggestions, and tentative proposals specially
affecting nomenclature and taxonomy have emanated from the
Sixth International Botanical Congress held at Amsterdam. The
proposed compilation of a new phytography representing the collec-
tions in the larger herbaria of the world and the scheme to photo-
graph type specimens of all plants should go far m removing
certain handicaps under which all workers, specially monographists,
have been labouring. An International Dictionary of Botanical
Terminology (though restricted to Phanerogams), translated and
explained in English, French, and German, would, no doubt,
prove of value in the standardisation of descriptions. Such' a wort
is contemplated. It was also held to be highly desirable that the
Linnean type specimens at the Linnean Society and at the British®
Museum should be photographed, thus making copies available tor
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distribution to workers in other herbaria. A number of modifica-
tions proposed in the international rules of nomenclature have
been accepted by the Congress.

Part 10 of the Flora of the Madras Presidency completes the
Flora proper. The final part will contain addenda, indices, etc..
Mr. Fischer has contributed further notes on Part X, which are
calculated to clear many doubtful points. The South Indian
grasses, 132 genera, are included in this part, Stapf's generic
names being mainly adopted. Several genera of the Flora of
British India, like Panicum, Paspalum, Pollinia, Anthistiria,
Andropogan, etc., have been split up into smaller genera after
Stapf.

Several new species end new combinations resulted from
Prof. Barnes collections in South India, worked out by
Mr. Fischer. Amongst these is Impatiens anaimudica C. E. &4
Fischer, sp. nov., Travancore, Anaimudi Ridge, 8,000 ft.,
E. Barnes, allied to /. travancorica Bedd. Arum ovatum L. and
Lagenandra toxicaria Dalz., formerly united under the latter name,
have had to be separated again as the result of new material
furnished by Prof. Barnes. Two species are recognised,
Lagenandra ovata Thw. and Lagcnan&ra toxicaria Dalz.—both
from Travancore. The vegetative parts of the two species are
very similar, but all the parts are larger in L. ovata. A new
Sonerila, S. nemakadenss C. E. C. Fisher, from Barnes’
Travancore collection, is also recorded.

Collections made by Capt. Kingdon Ward and Mrs. N. E.
Parry in Assam have resulted in the following new species, com-
binations and first records.—Vernonia Talaumifolia Hook. f. et T.,
var. hirsutior C. E. C. Fischer, Garo Hills, Mrs. N. E. Parry;
Veronica cana Wall., Delei Valley, 6,000 ft., F. Kingdon Ward;
Veronica capitata Benth., Delei Valley, 11,000 ft., F. Kinpdon
Ward; Pinguicula alpina L., Delei Valley, 10,000 to 11,000 ft.,
F. Kingdon Ward; Aeschynanthus deleiensis C. E. C. Fischer, sp.
nov., Delei Valley, F. Kingdon Ward; Aeschynanthus linearifolia
C. E. C. Fischer, sp. nov., Delee Valley, F. Kinpdon Ward,;
Elsholtzia Thompsoni Hook., Garo Hills, 100 ft., Mrs. N. E. Parry;
Celt is sinensis Per*., Delei Valley, 2,000 ft., F. Kinpdon Ward,;
Lloydia Forrestii Diels., Delei Valley, 12,000—13,000 ft., F.
Kingdon Ward.

Mr. C. E. C. Fischer has commut-u Ins ruiiiribution to the

Flora of Burma based on the -collections of C. E. Parkinson',
Kingdon Ward, C. W, D. Kermode, and others, of which the
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following are new species:— Goniothalamus burmanicus C. E. C.
Fischer, sp. nov. (Anonaceoe), North Tonvgoo District,, 0. £
Parkinson; Scolopia Kermodei C. E. C. Fischer, sp. nov.
(Flacourtiacece), Baain District, C. W. D. Kermode, Adhatoda
oreophila C. E. Fischer, Comb. nov. var. magnet C. E. C. Fischer,
var. nov. (Acanthacece)) Maymyo Plateau, Goktelk, C. E.
Parkinson.

The firgt part of Volume | of the Flora of Assam has appeared.
This is the result of the work of several authors, all Forest Service
men. Although it suffers from some of the disadvantages that
may be expected of work that has been done in the fidd and away
from herbaria and libraries, it is welcomed as providing the firs*
concise account of part of the Flora of the province. The volume
is introduced by an ecological sketch, by a geological account, and
by a note on the climatological factors influencing the vegetation.
It is bound to serve as a useful work of reference and as a handy
companion to all interested in the Flora of this part of India.
Especially will it aid the Forest Officer and botanist.

The revison of the Flora of the Bombay Presdency (darted
by the late Father Blatter) is being continued in the pages of the
Journal of the Bombay Natural History Society by Dr. C. McCann.
The Cyperacea is being continued. In the same journal some
beautiful Indian trees with coloured illustrations by the late
E. Blatter and S. Millard, popular descriptions of Tecomell*
undulata, Kydia oalycim, Amherstia rwhilis, Dillenia indica, and
Kleinhovia hospita have appeared.

Volume VIII, No. 6, of the Records of the Botanical Survey
brings to completion the Flora Arabica by the late Father Blatter.
This volume contains the families Gnetace® to Gramine* and
has a general index.

In the Journal of the Indian Botanical Society (XIV, No. 3,
pp. 257-263) S. C. Dixit records some species of Chara and
Nitella, chiefly from the Deccan, round about Poona, **&
Kathiawar, of which one is a new species. In a paper published
in the Journal of the Indian Botanical Society (XIV. No. t>
pp. 339-348) Mr. Mukat Behari Raizada has described a number
of recently introduced or otherwise imperfectly known plants from
the Upper Gangetic Plain. This list may form a sort of supple-
ment to Duthi€'s Flora of the Upper Gangetic Plain. It has been
obsrved here that some plants indigenous to tropical America
are becoming established and naturalised in the region of the
Upper Gangetic Plain to an amazing extent. The discovery «
in conformity with observations made in the neighbourhood <*
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Calcutta several years ago. He has also contributed a paper,
" The Genus Psilotum in India ", Indian Forester, L X1, No. 10,
p. 654, presenting an account of the genus and the distribution
of one of the two species known under it. P. triquatrum alone
occurs in India.

Mr. D. B. Mukerjee has contributed notes on a collection of
plants from Mahendragiri in the Eastern Ghats, Agency area.
Sixty species were collected at 600 ft. above sea level. A pre-
ponderance of South Indian Hill Flora over other hill floras was
observed. The altitude is said to have its effect on the colour of
the floral leaves, epidermal growth, etc. Dr. N. L. Bor made
large collections in the botanically little known Balipara Frontier
Tract and has given an account of the Conifers growing in this
area together with brief notes on climate and geology. Mr. C. E.
Parkinson has given an account of some Indian and Burmese
Dillenias (Indian Forester, L X1, No. 7, pp. 447-453). E. G. Baker
records a small bushy leguminous plant with yellow flowers from
the Salween Gorge, Tibet, collected by Capt. Kingdon Ward. It
is allied to Sophora, Caragane, and Astragalus, but differs in cer-
tain characteristics.

It is made into a new genus under the name Saltoeenia Wardii
Baker.

Hedymrum citrinum from S. E. Tibet with racemes of pale
lemon coloured flowers and pods with 3-4 flat glabrous articula-
tions is a new species. Hedysarum citrinum sp. nov., S. E.
Tibet, 13,500 ft., F. Ludlow and Sherriff. Two new species of
Styraceer belonging to a new genus, Huodendron, are also reported
from Tibet in the Journal of the Arnold Arboretum, XVI, p. 341
(1935). Huodendron trbcticum. Alfred Itehder, Genus nov. sp.
nov., extreme S. E. Tibet, Coll. C. E. Parkinson. Huodendron
hiaristatum. Alfred Rehder, sp. nov., Upper Burma to West of
Yunan, Coll. C. E. Parkinson. G. F. Kingdon Ward has given
a very interesting account of his 12th expedition in Asia in quest
of plants and their seeds. He explored S. E. Tibet, namely, the
Ralween-Irrawady Divide, Shugdan Gompa, Dri Valley, Delei
Valley, and part of the Mishmis. He has also contributed to the
Journal of the Linnean Society, London, a sketch of the geography
and botany of Tibet, being materials for a flora of that country.
In the course of the paper he observes that re»ent botanical
exploration has shown that the affinity of the Eastern Himalayan
Flora lies almost entirely with Western China across the Tibetan
river porpe country. It. does not lie with the southern ranges
except iU a minor degree, although the mountain ranges appear
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to be continuous in this direction. Both alpine flora and temperate
forest extend east and west in continuous belts. Definite zonal
vegetation according to altitude exists here beginning with tem-
perate rain forest and ending with alpine flowers and dwarf
shrubs in the higher zones. It is evident that the Flora of Tibet
becomes progressive, richer, and more varied as one travels south-
eastwards into the river gorge country, where many types of plant
associations are met with. The river gorge country is one of the
botanical treasure houses of the world.

Another paper giving a pointer to a modern trend in classifica-
tion is given in the pages of the Journal of Botany (No. 873,
Vol. 73, page 241) by Kingdon Ward, regarding Rhododendron
seeds. Consdered from an evolutionary standpoint it can be
inferred that seeds are amongst the most stable parts of flowering
plants. They do not easily change in response to a changed
environment. The author supposes that a study of the seeds may
give valuable data in determining the line of descent and so in
recognising relationships. Applying the above principle to the
classification of Rhododendrons he proposes an amendment to
Bayley Balfour's system of classification of Rhododendrons, where
seed characters receive greater attention than hitherto.

Mr. Bharadwaja has reported the occurrence of |soetes
coromandelina L. from near Benares where it is said to be exten-
sively spread over a radius of 10 miles. No more than passing
mention can be made in this report regarding the ever-increasing
number of papers on a wide range of botanical subjects that have
emanated from Indian Universities, Colleges, and Institutes. All
branches of botany now have their students in this country and
the class of work is high.

Mr. P. Maheswari has contributed a paper on the progress of
work in India on the embryology of angiosperms wherein he
stresses the value to taxonomic clasdfication of a study of the
embryology, the wood anatomy, and vascular supply to the floral
organs.

Of special importance is the contributions of J. F. Caius in
the Journal of the Bombay Natural History Society on the medi-
cinal and poisonous palms of India, followed up by the medicinal
and poisonous grasses of India and the medicinal and poisonous

ferns.

Mr. J. D. Snowden has given an outline of the classification
of cultivated Sorghums. This work was undertaken as a revision
consequent on further collections from Africa and Asia at Kew
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after Stapf's revison of the cultivated Sorghums of Tropical
Africa. The present outline which gives new species, varieties,
etc., is a preliminary to a complete revision of the Sorghums.

Il. Industrial Section, Indian Museum—During the
year under report the Public Gallery has been enriched by the
addition of 350 specimens, which consist mostly of medicinal plant
products collected from East Bengal and South India.

The Curator undertook a long tour in the Madras Presidency
and Travancore during the year, which resulted in collection of
valuable specimens of medicinal plants and their products, fibres
and their products, products of cottage industry, food materials,
spices, and other miscellaneous articles. He also took this oppor-
tunity of collecting herbarium specimens for the Economic
Herbarium attached to the Industrial Section, Indian Museum,
which has also been enriched by the addition of about 50 sheets.

As usual, a number of herbarium specimens, exhibited in the
Gallery, were replaced by coloured drawings of the plants, giving
a much better effect to the exhibits.

During the year a number of students of some of the Colleges
of Calcutta and the Post-Graduate students of the University of
Calcutta visited the Gallery with a view to study the exhibits.

Numerous correspondents in India and abroad were furnished
with information on the sources of supply of the Economic Plants
and in various cases the plants were identified for them. The
number of enquiries by commercial firms and the general public in
India regarding the sources of supply of raw materials and finished
products considerably increased and they were all satisfactorily
dealt with. Further supply of botanical specimens of wild rice
from various parts of India was continued for the Kew Herbarium
at their request. Authentic specimens of roots of Aconitum
Jiete<roj)hyllum were supplied to Prof. W. Rae Sherriffs of
Southampton for research studies.

The work of general overhauling of the Gallery was continued,
resulting in improvements in various directions.

Information on materials of the following was supplied to
various correspondents both in India and abroad: —

Acacia arabica Willd.; Aconitum heterophyllum Wall.;
Aconitum sp.; AUtonia scholaris Br.; Amomum aromaticum
Roxb.; Areca Catechu L.; Arenga saccharifera Labill.; Atropa
Belladonna L.; Bambusa sp.; Berberis aristata DC; Bcehmeria
nivea Hook & Am.; Brassica campcstris L.; Brassica sp.;
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Broussonetia papyrifera Vent.; Butea frondoSa Roxb.; Carica
Papaya L.; Carum Carui L.; Cassa sp.; Cinchona sp.;
Citrullus Colocynthis Schrad.; Citrus Auramtium L.; Curcuma
aramatica Salisb.; Datura fastuosa L.; Dendrocalamus strictus
Nees.; Derris dliptica Benth.; Evibelia Ribes Burm.; Gardenia
lucida Roxb.; Holarrhena antidysenterica Wall.; Hibiscus
Sabdariffa L.; Hydrocotyle asiatica L .; Indigofera indica Lamk.;
Mangifera indica L .; Nicotiana Tobacum L .; Ocimum Basilicum,
L.; Oryza coarctata Roxb.; Oryza latifolia Desv.; Oryza sativa
L. var. plena Prain; Oxytenanihera sp.; Papaver somniferum L .;
Perilla ocimoides L .; Picrorhiza Kurrooa Benth.; Piper Betle L .;
Plantago Psyllium L.; Podophyllum Emodi Wall.; Psychotria
| pecacuanha Stokes, Saccharum ciliare Anders.; Saussurea Lappa
Clarke, Scopalia sp.; Sesamum indicum DC.; Swertia Chirata
Ham.; Terminalia Chebula Retz.; Thevetia nereifolia Juss,
Tinospora cordifolia Miers.; Tritioum wvulgar* Vill.; Urginea
Silla Steinh.; Valeriana Wallichii DC.

HI. Cinchona and Quinine.—Burma Plantations—In
the plantation rainfall was norma and there was no damage to
Cinchona. No extenson was allowed, but the existing blocks were
maintained in good condition. Analysis at the Mungpoo Factory
shows that age has enriched the Burma bark in quinine content
and it compares now very favourably with Munsong bark. During
the year under review the harvest of bark was 81,772 Ibs., the
corresponding figure for 1934-35 being 64,429 |bs. Bark sent to
the Mungpoo Factory for extraction was 75,569 |bs. and the stock
lying at the plantation at the end of the year was 92,511 |bs.

The shade trees are doing well. The accumulated |pecacuanha
roots are sent to Calcutta and dored at the Indian Museum.
Revenue realised from the sale of these roots during the year under
review was Rs. 1,760.

Mungpoo Factory.—The recrydallisation of crude quinine to
Trade Quinine of B. P. Sandard went on as before and the total
produce was 17,230 Ibs. Its growing popularity is evidenced from
its continued sale.

During the year bark receved at the Factory from the B;irma
Plantation for extraction was 75,569 Ibs. The total bark treated
was 73,078 |bs. (Java 23,341 Ibs. and Burma 49,737 |bs.), yielding
2,820 Ibs. Quinine Sulphate and 1,379 Ibs. Cinchona Febrifuge.

Since the supply of Cinchona Febrifuge from the Presidency
Jail, Alipore, to the Government of India area was sopped under
orders from the Government of Bengal, indents from the Imi*
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area are being complied with from the Government of India stock
of Cinchona Febrifuge at Mungpoo.

Indian Museum.—The most notable event of the year was the
Government of India's decison to make a free distribution of
45,000 Ibs. quinine to the various provinces and minor administra-
tions except Bengal, in pursuance of their policy of liquidating
the surplus stocks. This distribution was made from the stock at
the Indian Museum. Owing to the loss of the water of
crystallisation the Java Quinine became short weight but over-
strength and this quinine was used in making the distribution.
An invoice weight of 49,451 Ibs. quinine was issued to the various
provinces with the result that the total stock of quinine reached
an amount of 157,870 Ibs. at the end of the year, leaving an excess
of only 7,870 Ibs. over the reserve. This small quantity would
inevitably prove inadequate to meet India's normal anntal
distributions.

Three kinds of tablets, viz, Quinine Sulphate Tablets, Quinine
Reinforced Cinchona Tablets, and Cinchona Febrifuge Tablets, are
being prepared for supply to Assam and Upper India. These
supplies are made direct from the Indian Museum. The supply to
Assam increased from 1,000 Ibs. in 1934-35 to 1,764 Ibs. in 1935-36,
and the Punjab began to indent for Cinchona Febrifuge Tablets
towards the close of the year.

Besides the free distribution of 49,451 |bs. of quinine, the total
net sales of all kinds of drug during the year were as follow: —

Lbs.
Quinine Sulphate of all forms . . . 30,148
Quinine Sulphate Tablets . . . 1,222
Quinine Reinforced Cinchona Tablets . . . 1,764
Cinchona Febrifuge Tablets . . . 155
Cinchona Febrifuge Powder. : : 4,533

The total revenue realised during 1935 36 was Rs. 5,53,354-4.
The following stock accounts will reveal the postion of the

different kinds of drugs: —
Quinine Sulphate.

Dr. Cr.
L bs. Lbs.
To Stork on 1st April By Sales and other issues . 100,89
1935 . « « 235866 g Stork on 1st April
.. Manufacture and 1936-
returns . e o 22900 At Indian Mussum . 9715
At Mungpoo . . 147543
At Naduvattam . . 612

258,766 258,766
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Quinine Sulphate Tablets.

Dr. Cr.
Lbs. Lbs.
To Stock on 1st  April By Sales and other issues . 1,225
1935 e 899 n stock on 1st April
., Manufacture . . 1,194 1936—
At Indian Museum . 868
2,093 2,093

———

Quinine "Reinforced Cinchona Tablets.

To Stock on 1st  April By Sales . . 1,764
1935 s 319 s Stock on 1st  April
it Manufacture . . 1,484 1936—
At Indian Museum . 39
. 1,803 1,803

——

Cinchona Febrifuge Tablets.

To Stock on 1st April _ By Sales . . . . 155
1935 . e e Nil , Stock on 1st April
., Manufacture . . 383 1936—
At Indian Museum . 228
383 383

Cinchona Febrifuge.

To Stock on 1st April By Sales and other issues . 6,250
35 . . . 19,687 |f Stock on 18t April
,,» Manufacture and 1936—
returns . . . 1,800 At Indian Museum . 1,768
At Mungpoo . . 13,469
#
21,487 21,487
e ———
Bark.
To Stock on 1st April By Issue for extraction . 73,078
1935 . . . 6851231 ff Stock on lgt April
» Quantity harvested 1936—
during the year . 81,722 at Mungpoo . . 501,364
At Mergui . . 92511
#.-—
666,953 66(5,953
——

V. Financial.—The total budget alotment for the year was
Efl. 1,53,000, of which Rs. 41,800 was for Botanical Survey proper
and Us. 1,11,200 was for Cinchona. The whole grant was spent,
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leaving a small saving of abodt Es. 2,000 mainly due to modifica-
tion by audit of the flat rate of extraction of quinine from bark.

V. Staff.—The writer held charge throughout the year as
Director, except from 31st May, 1935, to 29th November, 1935,
while on leave out of India. During his absence the post of
the Director, Botanical Survey of India, was kept in abeyance.
Mr. S. C. Sen, Quinologist to the Government of Bengal, who was
then the Officiating Superintendent, Cinchona Cultivation in
Bengal, discharged the Cinchona duties of the Director. Mr. S. N.
Bal performed the duties of the Director at Indian Museum and
was placed in immediate charge of the Quinine Stock at Museum
under the general supervison of Mr. Sen. Mr. K. P. Biswas,
Curator of the Herbarium, Royal Botanic Gardens, Sibpur, who
was then officiating as the Superintendent, Royal Botanic Gardens,
discharged the Director's duties at Sibpur. Mr. S. N. Bal was
Curator of the Industrial Section, Indian Museum.

Mr. V. Narayanaswami, Systematic Assistant, acted as Curator
of the Herbarium, Royal Botanic Gardens, Sbpur, under the
Government of Bengal from 31st May to 29th November, 1935, and
Mr. T. D. Srinivasan, a retrenched officer of this Department,
worked in Mr. Narayanaswami's place from 13th August to 29th
November, 1935.

Mr. T. C. Mukharjee acted as Head Clerk up to 13th May,
1935, when Mr. A. Banerjee was appointed to officiate in the post.
Mr. S. B. Banerji, the Head Clerk, retired from Government ser-
vice from 1st February, 1936.

On the Cinchona Plantation Mr. G. H. Fothergill acted as
Superintendent throughout the year during Mr. P. T. Russell's
leave preparatory to retirement. Mr. Mg. Sine was Overseer
throughout the year except for a period of three months when
Chandra Lai officiated in his place.

AH the members of the daff worked well during the year.

C. C. CALDER,

Directorg
Botanical Survey of India
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