





#2344 5

THE DIRECTOR OF THE BOTANICAL" SURVEY OF
INDIA FOR THE YEAR 1894-95.

According to the arrangement made when the Botanical Survey wes first
established, the parts of India allotted to the Superintendent of the Botanic
Garden, Calcutta, for exploration arc the provinces of Bengal, .Assam, Burma,
and the Andaman Islands. During the year 1894-95 something was done in
the way of exploring each of these provinces. A Native and a Eurasian
collector were employed to a small extent in the neighbourhood of the Ruby
Mines in Burma, a district of which the florais but little known. Owing to
the impossibility of arranging for any kind of supervison of men working in
such aremote part, the results were not, however, very satisfactory, the collec-
tions sent in consisting, as is usual under such circumstances, mostly of com-
mon and easily obtained speeies. In the Andaman Islands the results were
better, for the two convicts there employed were under the supervision of Mr.
E. H. Han, C.I.E., Deputy Commissioner of the Settlement, who, athough not
himself a Botanist, is much interested in botanical work and who is indefatig-
able in his efforts to help. In the province of Assam, atour was made by
Mr. G. A. Gammie, who acted during the year as Curator of the Calcutta
Herbarium in place of Dr. Praia, who was absent on furlough. Mr. Gammie's
tour was made mainly in the district of Lakhimpur. He has written an
interests % account of it; and, having carefully identified all the plants he
collected, he appends a -list of them to hisreport. This report and list | for-
ward to you in original with the recommendation that they should be printed
in the Becords of the Survey. During his tour in Assani,[Mr. Gammie collected
1,131 Herbarium specimens, while the collections from the Andanians made
under Mr. Man's supervision amounted to 847 specimens, and those of the
Eurasian and Native collector in Burma to 970. These were partly distri-
buted to the other officers of the Botanical Survey, and were partly incorporated
in the Calcutta Herbarium. Collections of dried plants (all carefully named)
were distributed during the year to the following: to the Director of the
Botanical Sutvey of Northern India, 424 specimens; to the Director of the
Botanical Survey of Bombay, 182 ; to Mr, J. Sykes Gamble, for the Herbarium
of the Forest School, Dchra Dun, 128 ; and to the Madras Herbarium, 20i. On
the other hand, there were received at the Calcutta Herbarium, from Mr.
Duthie, Director of the Botanica Survey of Northern India, 128 specimens;
from JVIr. Gamble, 455 ; and from Mr. Lawson, Director of the Botanical Sur-
vey of Southern India, 356 specimens.

2. Survey of Northern India.—The report for the year liass been submit-
ted by Mr. J. F. Duthie, and is herewith forwarded in original. Tlic report
gives the details of most useful work in the way oE the distribution of dried
specimens of plants, and of samples of economic products. Mr. Duthie as
usual lectured on Botany to the students of Dehra Dun Forest School, and aso
accompanied them in a tour through Jaunsar. He aso explored the Chansl
range of hills, which lie to the north-east of Deota, and which aftain an ele-
vation of about 13,000 feet. Part of Mr. Duthi€'s time was spent in the very
useful work of naming and arranging specimens in the Herbarium at Sdia
ranpur. He aso made inspections of the Chfinga Manga Forest plantation!
and of the various Government Gardens which are under his general supervision.
Ho was absent during the year on,three months' privilege leive.

3. Botanical Survey of the Bombay Presidency—Mr. G. Marshall
Woodrow, who Las been in charge daring the year, submits a report, which |
herewith forward in original. The report, although brief, contains some very
interesting information about the wild date tree of the West Coadt, and also
about the ingredients of a preparation used largely by native dairymen for
mcreasng the secretion of milk in milch-cows. Mr. Woodrow aso chronicles
the introduction into the Bombay Presidency of the cultivation of the grass
known as Sabai or Bhabnr, which is now so largely used in the neighbourhood
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of Calcutta, as araw material for the manufacture of paper,
economic products to the number of five hundred were sent, dur
to the Imperial Institute. Accompanied by Mr. Itanade, the Ct
Poona Herbarium, Mr. Woodrow made a tour on foot .from Poona
Of this tour Mr. Woodrow has submitted a short account whic.
In my opinion, be published in the Records of the Survey.

4J. Botanical Survey of Madras Presidency—Mr. M. A. Lawson v
absent on leave during the only part of the year when his services could be
spared from the Cinchona Factory at Nedduvattam. He was unable, there-
fore, to make any botanical tour. X

GEORGE KING, M.B.,
Brigade-Surgeon-Lieutenant-Colonel)
Director of JSotanical Survey of India*









Annual Eeport of the Director of the Botanical Department, Northern
India, for the Year 1894-95-

~ Personnel.—On the 1st of April | left Saharanpur for Lahore, and
ingpected the Agri-Horticultural Garden on the following day. | then pro-
ceeded to Chakrata to join the camp of the Dehra Dun Forest School students
as Botanical Instructor. | accompanied them on their tour through Jaunsar,
and across to Tihri Garhwdl as far as Deota.

Having completed the course of lectures on botany, | made a short
expedition to the Chansl range of hills, which liesto the north-east of Deota
and rises to an elevation of about 13,000 feet. After securing a large
collection of interesting specimens | returned to Chakrata and reached
Mussoorie on the 16th of June. Herel remained till the 29th, during which
time | was occupied in the preparation of my annual reports.

| was at head-quarters until the 5th of July, and on the morning of the
6th left for Lahore. On the 7th | went to see the Government planta-
tions at Ohanga Manga with Mr. A. V. Munro, Personal Assistant to the
Conservator of Forests, Punjab. Prom the 8th | was allowed to take 10 days
casual leave, and on the 17th | returned to head-quarters and remained there
till the 8th of August, on which day | left for England on three months' privi-
lege leave. Mr. Gollan, the Superintendent of the Garden, was in charge of
my office during my absence.

After my return from leave | remained at head-quarters until the 4th of
February. | left on the 5th for Lucknow, and inspected the Government
Horticultural Garden, and the various parks, which are under the superin-
tendence of Mr. Ridley; thence to Aligarh to vigit the usar reserves. | left
Aligarh on the 10th for Calcutta, and stayed at the Royal Botanic Garden
till the 15th.  On the 16th | went to Allahabad to inspect the gardens there,
arr:dzghﬁnce on to Agra to visit the Taj Garden, returning to aranpur on
the 20th.

| remained at head-quarters till the 8th of March, and on the following
csi% sarted for Lahore to visit the Agri-Horticultural Garden, and returned to

aranpur on the 12th.

| left again on the 16th for Dehrato assst at the final examinationsat the
Imperial Forest School, and there | remained until the end of the month. X

DISTRIBUTION.

Seeds of Indian Fulse.—At the request of Dr. J. A. Voelcker, Consulting
Chemist to the Royal Agricultural Society of England, samples of the follow-
ing kinds were sent to him for analysis—Lathyrus sativus, Pisum sativum,
and P. arvense. The Lathy rus, or kesari pea, so well-known in this country as
liable to act poisonousy on men and cattle, if partaken of to excess, hasrecently
attracted a good deal of attention in England in causingthe death of horses and
cattle: and its detection as an adulterant in the preparation of feeding cakes
has led to some rather important lawsuits. In a letter recently received
from Dr. Voelcker he remarks:—

" It ismost desrable to institute actual experiments, not only with horses,
but rather with cattle and sheep, and get to know exactly what the Lathyrus
sativus does, what the symptoms are, and if all or only some varieties are
poisonous.”

One variety grown asa crop in certain didstricts of the"Centra Provinces
is, at any rate, Irnown to be completely innocuous. Some flowering specimens
and s of thislatter kind were sent to me by Mr. duller, Commissoner of
Settlements and Agriculture, for botanical identification. Excepting its less
robust habit, and the smaller size of the seeds, | was unable to detect any
other character by which it could be distinguished from the kesari pea as
grown in Northern India. The poisonous kind is also cultivated in the Central
Provinces, and samples of each have been forwarded to Dr. Walter Leather,
Agricultural Chemigt to the Government of India, who has been requested to
ascertain by analysis the chemical properties of each.
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~ Egyptian Cotton seed.—One hundred and sixty pounds of the Hamonii
variety have heen supplied to the Ulwar Durbar. The arrangements for
procuring this consignment were obligingly made by Mr. Walter Draper
an English Gardener temporarily employed in Egypt, - ¥

Dhdk seed (Buteafrondosa).—Seventy-two pounds of this seed were sent
to Aligarh for experimental sowings in the usar reserves. The Conservator of
forests, School Circle, was kind enough to have this seed collected for me.

Salt bush.—Seeds of various Australian %)eci& of Atriplex {A. nummuU
aria, halimoides, vesicarium, and glancophyllum) were sent to Captain
Yielding, C.I.E., D.S.O.,, for trial sowings in the Gilgit district. These
seeds were received from Baron Von Mueller, Government Botanist, Victoria.

Fodder Grass seeds—Three hundred pounds were supplied to the
Superintendent of Forests, Marwar.

Indian Vegetable seeds—A collection of these were sent to Profesior
L. H. Bailey, Agricultural College, Ithaca, New York, at his request.

Indian Timber trees—Seeds of these were sent to the South Californian
Acclimatization Association, Santa Barbara.

Capsicums—A collection d" the seeds of all the available varieties weie
sent to tbe Director of the Missouri Botanical Garden in America.

~ Lawn Grass seeds—A consignment of selected kinds suitable for the
Himalayan climate were obtained from Messrs. Vilmorin & Co., Paris for
trial sowings at Simla and the neighbourhood- ' '

Seeds of Kurram Valley and North-Western Himalayan plants.__Col-
lections were sent to the Royal Gardens, Kew; the Royal Botanic Garden’
Florence; the Royal Horticultural Society of Tuscany; the Royal BotaniC
Garden, Edinburgh ; the Botanic Garden, Cambridge; the Imperial Garden
St. Petersburgh ; and to the Oriental Museum, Vienna. '

Varieties of Indian rice for cultivation in Australia*—Two hundred and
seventy-two pounds, including seven varieties, were sent to Mr. F. de Castellg,
Tongala, Victoria, for trial cultivation.

Herbarium specimens—Were distributed as follows :—

The Director, Boyd Gardens Kew. AOre s of Kashmir
The Director, Eoyal Botanic GardeD, Secbpore. C  an( North-Western
J. Sykes Gamble, Esq. J  Himalayan Mosses,

W. Cairuthers, Esq., Keeper of the Botanical Department, T
British Museum. i
Dr. |I. Bayley Balfour, Kesper of the Royal Botanic Garden, |

Edinburgh. | One st of Kashmir

Professor Camel, Royal Botanic Garden, Florence. 1. and North-Western
Director, Botanic Garden (University), Vienna. Himalayan plants.
Professor A. Batalin, Director, Imperial Garden, St. Petersburgh.

Dr. E. Levier, Florence.

M. S. Somier, Florence.

Herbarium—Much progress was made during the past cold season
towards completing the arrangement of the collections representing the flora
of North-Western and Central India. A considerable amount of unidentified
material still remains for future study, amongst which there are probably
many undescribed species. -

Tbe additions to the herbarium received during the year include__

(1) A large and valuable set of duplicates from the herbarium of the
Royal Botanic Garden at Seebpore.

(2) An interesting collection of Chitral plants sent by Captain
Y ounghusband.

(3) Plants collected during my tour with the Dehra Forest School
students in Jaunsar and in libri Garhwal.

(4) Plants obtained by the native botanical collectors of my Depart-
ment. Three of these men were thua employed during the
summer months, viz*q Inayat Khan on the hills beyond Murree «
Harsukh was sent to the Kurram Valley and brought back a
large and valuable collection from that district. | am much
indebted to Mr. Davis, the Executive Engineer of the Kurram
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Valley, for his kindness in superintending the work of this man,
Ramsukh was with me in Jaunsar during April and May, and
was dso employed in that district during October and Novem-
ber under Mr. Gamble, Conservator of Forests, Schoal Circle.

A complete set of the mosses collected during my two tours through
Kashmir and Baltistan in 1892 and 1893 was forwarded to Dr. Brotherus at
Helsingfors for determination.  He has dready kindly sent me a list of the
names of those collected during the former tour, and amongst them are a great
number of species new to science, as well assevera European kinds not
previoudly recorded as Indian.

The grasses collected in Kashmir and Baltistan have been identified by
Professor Hackel of St. Polten, Hungary. These collections contain severd
novelties, including one new genus.

Additions to the Ebrary.—Th numerous additions to the library include
the following.—

Experiment Station Records, Washington.—Hartiq, the Diseases of Tress (English
Trandation).

Hunter, Sir W, W.-The Indian Empire.

Indei Kewends, fasc. 111,

King, Dr. G,, C.I.E., F.R.S.-Materials for the Flora of the Maay Peninsula.

Maiden, J, H—The Forage Plants of Australia.  (Also a complete set of pamphlets by
the same author on the economic botany of Australia.)

Mueller, Baron F. VVon—Iconography of Candolleaceous Plants.

Prain, Surgn.-Capt, D.—Memoairs and Memoranda (Botanica).

Talbot, W. A.-A List of the trees, shrubs, and woody climbers of the Bombay
Presidency.

Trimen, Dr. H.-Handbook to the Flora of Ceylon, Part I1.

Office establisnment.--My draughtsman, H. Hormugi Deboo, has been
engaged in the preparation of drawings of some of the more interesting plants
collected during recent botanical tours. The Head Clerk and his Assistant
and the rest of the establishment have done satisfactory work during the year.

SAHABANPUR: )s J, F. DUTHIE,
He 10th June 18%5. | Director, Botanical Department, Nortkrn India,



APPENDIX.

Financial Statement of the Botanical Department, Northern I ndia, during thepar 1894-96.

Exraynrrmn, RBCBIPTS.

Bof ivioiL DBPABTMENT.

1
Director's salary. Establishment. [ Travelling allowances{  Contingencies. Total. Fodtc)iggk%rass Fogﬂ)e{mqgfsa Miscellaneous. Total.

R ap|lR ap| Rap| RapjR anp

R ap| R anp & apj R anp
Budget grant for 1894-95 . ./ 10200 0 O} 3910 O O 2600 O O} 2330 0 0319040 0 O

10200 0 0y 3713 311; 2264 9 0] 2061 5 018239 111

-

Expenditure during 1894-95 -« .

Balance  .|e ... 19612 1| 335 7 0| 26811 O| 80014 1

(o]
Redlized by salesduring 18%4-9%5 . . . L T %15 645 4 0|61 2 0[103 5 6
DATED SAHARANPUR; J. F. DUTHIE,
Director, Botanical Department, Northern India.

The10th Junelsga}
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Report on the Botanical Survey, Bombay, for the year 1894-95.

1. The collection and identification of species has been continued, and, as the appended
list of identified specimens of the Flora of Bombay in the herbarium shows, a consderable
advance has been madeduring the year.

2. The chief part of the collecting work was done by Mr. Ranade and myself during a
walking tour from Poona to Nngotra in the Concan. The route traversed lies nearly along the
line of the 18° North Latitude irrespective of roads. A detailed account of this journey is
appended and specimens of the plants collected are available.

3. One remarkable result of thisjourney isthe discovery of Phcenix robusta, Hook, f.,
Marathi Strain, the tree from which the " date" matting so common at Poona is made.

4, With the recent addition of Amorphophallus commutalus, Engl., Marathi Shewal,
the inflorescence of which is Uead as a vegetable after cooking with the leaves of Lagerstrcemia
parviflora, Eoxb., and thefruit of Garuga pinnala, Roxb., and of Sauromatum guttatum, Schott.,
theroot of which named NurM acha handa is sold by the indigenous herbalists [binds] for
the purpose of increasing the secretion of milk in cattle.

5. Those three prominent plants each with a vernacular name and many others of less
prominence noted in the accompanying list lead to the conclusion that the Botany of Western
India still repays research in a striking degree.

6. Sabai or Bhabur Grass—Ischamum angustifolium, Hack., hasproved amenable to cul-
tivation so far as to yield a small crop at therate of two tons dry grass per acre with slight
irrigation and a quantity of seed which is being offered to the public gratis. The cultivation
of this grass will be tried without irrigation during the ensuing year.

7. The Sisal Hemp Plants received from you two years ago have now many leaves 3£ feet
in length and 64 young plants ready to plant out. | have applied for the use of forest land
for the purpose, and hope to plant them out soon.

8. The herbarium continues to attract enquiries from merchants and others regarding
the vegetable products of the country, and such enquiries would be more numerous were it
generally known that the collection of specimens and library maintained here offer facilities
for meeting such enquiries.

9. Contribtitions—Five hundred specimens of the economic plants of India have been sent
to the Imperial Institute, London. Fifty-three species of the Cryptogamic flora of Bombay,
exclusive of Ferns, have been sent to Dr. T. Cooke, London, who has kindly agreed to obtain
identifications by specialists in the various departments.

Eighty species of Glumals have been sent to the Royal Gardens, Kew, and smaller
consignments to others.

10. | am much indebted for contributions and assistance to Dr. G. King, C.I.E., Calcutta;
TT. W. T. Thiselton Dyer, C.I,E., Kew; Mr. Abdul Kader Itmar Khan, Karachi; Dr. Lisboa,
Bombay; Dr. Kirtikar, Sarma; Piofessor F. Glcadow, Poona; Mr. M. A. Lawson, Octacamund ;
Mr. J. M. Gleeson, Madras; Mr. E. C. Cotes, Indian Museum, Calcutta.

11. Mr. Ranade regjoined from privilege leave on 1st May in improved health.

18. In considering the work accomplished it should be remembered that the Botanical
Survey of Bombay is conducted as an additional duty, without emoluments, by officers much
occupied in educational work, that it occupies all vacations and holidays, and that the travel-
ling allowance is granted in accordance with standing orders which have been designed for
work of a totally different class and which, as far as1 am personally concerned, has never
covered actual expenses.

COLLEGB OF SCIENCB ; G. MARSHALL. WOODROW,
Poona, 5th June 1895. In charge Botanical Surrey, Bombay.

Q.1.C. P. 0—247 R. & A.—7-9-95.-350.—R. N. D.






Report of the Director of the Botanical Survey of India for the year
1895-96.

The provinces of which the Botanical Survey is under the control of the
Superintendent of the Botanic Garden, Calcutta, are Bengal, Assam, Burma,
and the Andaman Islands. Of these, Assam has received the greatest amount
of attention during the year. Dr. G. Watt, who proceeded to Assam to make
enquiriesinto Tea blights during the early months of 1895, having very kindly
agreed to supervise the work of anativecollector, a Mussalman named M akeem,
‘trained to the work, was sent with him. This, collector remained with Dr, Watt
until the end of July; and, as during the period of his absence, a large portion
of the province was traversed, very interesting collections, both of living and
dried plants, were the result. To Dr. Watt my best acknowledgments are
due for the great amount of trouble which, besides supervising the operations
of this collector, he himsdf took in the way of sending me well-collected and
carefully-ticketed specimens of the more critical species. In January of the
current year, this same Mussalman was again sent to Assam under the super-
vision of Mr. Gisseleire, a trained European collector working on behalf of
the Agri-Horticultural Society of India. Mr. Gisseleire's objects being purely
horticultural, and those of the collector from this garden being botanical, the
interests of the two institutionsin no way clashed. The collector returned to
this garden in June, bringing with him a consderable collection of dried
specimens. My acknowledgments are due to Mr. Gissdleire for the help he
gavethe collector. In the province of Burma two collectors—one a Eurasian
and one a native—were employed. The results were not, however, very satis-
factory. Better results were obtained inthe Andamans by a native collector
who, for a short time, worked under the kind supervison of Mr. V. Portman,
to whom my best thanks are due for thetrouble hetook in helping thecollector.
Coallections of named specimens of dried plants were issued to the herbaria
in connection with the Departmentsof the Survey as follows :—To the Directors
of the Botanical Survey of Northern India, 630 specimens, and to that of
Bombay, 250; to Mr. J. Sykes Gamble, for the Herbarium of the Forest School,
Dehra Dun, 137 ; and to the Madras Herbarium, 122. Ontheother hand, there
were received at the Calcutta Herbarium from the Directors of the -Botanical
Survey of Northern India, 669 specimens, of Bombay, 34, and from the late
Mr. Lawson, Director of Botanical Survey of Southern India, 300. Dr. Prain,
Curator of the Herbarium of this garden, while on deputation collected 303
specimens.

2. Survey of Northern India—The report tor the year” was submitted
by Mr. J. 32. Dutltie, and is herewith forwarded in original. Mr. Duthie did
not himself undertake any exploratory tour during theyear; but useful collect-
ing work was done in Waziristan by means of native collectors. Part of
Mr. Duthi€'s time was occupied in examining and jiaming various collections
sent from Chitral by officersbelonging to the field force, one of which in parti-
cular, sent by General Gatacre, C.B., contained plants of special interest; and
part was occupied in useful herbarium work at Saharanpur; in visiting the
Usar Reserves and the public gardens, in Northern India,; and in conducting
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examinations at the Forest School. It was not found possible by Government
to permit Mr- Duthie to accompany the Pamir Delimitation Commission, and
the work of botanical collection was accordingly delegated to Surgeon-Captain
Alcock, I. M. S, who accompanied the Expedition as Surgeon Naturalist.
Dr. Alcock brought back a most interesting collection which is now being
worked up by Mr. Duthie. The result will be published, | understand, in a
volume on the Natural History of the Pamir Boundary Commission, which it
isintended toissue. Mr. Duthieisat present on leave; and heis, | believe,
using part of his furlough in the preparation of a Monograph of the Indian
members of the Natural Family of Boraginacece, to which belong many plants
producing brilliant dye-stuffs. During the year Mr. Duthie distributed a con-
sderable number of named herbarium specimens and of seeds of useful
plants. '

3. Botanical Survey of the Bombay Presidency—The Director, Mr. G.
Marshall Woodrow, being absent in Europe on furlough, the report for the year
has been prepared by Mr, Hastings Page, Scientific and Agricultural Lecturer
at the Poona College of Science, who is acting for Mr. Woodrow as Director.
Mr. Page's report, which is a brief one, is submitted in original herewith.
Mr. Woodrow, prior to his departure, made collecting tours to Castlerock,
Diksal, Manmad, and Kalyan; and Mr. Ranade, his assstant, made various
excursions in the Satara District and in the neighbourhood of Ahmednagar
and Nandgaon. Some useful specimens and seeds wer e distributed through the
year, and the best appears to have been made of the dender resources of this
branch of the survey.

4. Botanical Survey of Southern India—Owing to the death of Mr. M.
A. Lawson, thelate Director of this Survey, no report has been submitted ;
and it is understood that no botanical tours were made during the year.
Some months prior to his death, Mr. Lawson sent a valuable collection of
Travancore plants to the Calcutta Herbarium. On Ms. Lawson's death, his
duties were temporarily performed by Mr. D. Hooper, Government Quinolo-
gist. But Mr. Hooper's other duties prevented him from taking any active
steps in connection with the survey.

5. Publications during the year.—Two numbers of the Records of the
Survey (Nos. 5 and 6) were issued during the year. These were :(—

(1) No. 5—Report on a Botanical Tour in the Lakhimpur District,
Assam, by G. A. Gammie.

(2) No. 6.—Notes on ajourney from Poona to Nagotra, by G. Marshall
Woodrow.

6. JRust in wheat.—During the cold season the attention of Dr. Prain,
Curator of the Calcutta Herbarium, was attracted to an outbreak of rust in
some patches of wheat growing in the Seebpore Experimental Farm, which
lies adjacent tothe Calcutta Botanic Garden. Theresult of these observa-
tions pointed to a certain field-weed, closely resembling the EL glish Dandelion,
as the host of the rust which had attacked the wheat at Seebpore. The
identity of the host of the rust which attacks wheat in the plains of India has,
as you are well aware, long .been a puzzle to botanists and others. Dr. Prain's
discovery appeared so important that, at my suggestion, and with the permis-
sion of the Government of Bengal, and with your approval, Dr. Prain was
deputed to visit some of the wheat-producing districts of the Central Provinces
and of Upper India, with the view of extending his observations on this very



important subject. Dr. Prain, in consequence, made an extended tour in these
provinces, and also made a dash into the eastern part of the Punjab. The
season being far advanced before the discovery was made at Seebpore, Dr.
Prain's tour was of necessity very rapid. He succeeded, however, in collect-
ing much information and many specimens, which having been submitted
to Dr. D. D, Cunningham, P.R.S. (tlie only Oryptogamic Botanist in India),
have been made the bass of a most interesting joint report by Drs.
Cunningham and Prain. Thisreport is now being submitted to you, and it
should, in my opinion, be published as No. 7 of the Records of the Survey.
The result of this report is to show that the Seebpore rust is probably only
one of four by which wheat in India is attacked. The enquiry is thus shown
to be only in its initial stage. '

G. KING, M B,,
Brigade-Surgeon,
Lieut.-Colondl,
Director of Botanical Survey of India.
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Annual Eeport of the Director of the Botanical Department, Northern
India, for the year 1895-96.

Abstract of Diary for the year.—| was a Dehra on the 1st and 2nd of
April, and on the 3rd | started, vid Mussoorla to join the camp of the Eorest
School students at Chakrata.

From Chakrata | accompanied the senior class of students as Botanica
Instructor through the forests of Jaunsar and a portion of Tihri Garhwal,
returning on the 20th of May to Deoban where the examinations were held.

| left Deoban on the 1t of June for Mussoorie, and on the 26th of that
month proceeded to Dehra, and thence to Saharanpur on the 30th. Onthe 3rd
of July | returned to Mussoorie, and remained theretill the 30th of Sep-
* tember.

On the 30th of September | went to Dehra, and arrived at Saharanpur on
the 3rd of October.

| remained a head-quarters till the 9th of February, on which day |
started on my tour of inspection to visit the Tlkar Resarves a Aiigarh and
Cawnpore, and the Horticultural Garden at Lucknow.

After this | spent afew days at the Royal Botanic Garden, Calcutta, and
on my return journey to headquarters visited the Allahabad gardens and the
Tg Garden at Agra

| arrived at Saharanpur onthe 2nd of March, and left again on the 15th for
Dehra to assis at the final Examinations at the Imperial Forest School, after
which 1 returned to Saharanpur, arriving there on the 20th.

Separate reports on my visits to the Usar Reserves, and to the Government
Gardens in the North-West Provinces, will be submitted in due course.

BOTANICAL TOUR.

| was unfortunately prevented from accompanying personally any of the
Frontier expeditions last year, viz, to Waziristan, Ohitral, and the Pamirs,
all of frhich offered unusual opportunities for collecting specimens over com-
paratively unexplored ground. | succeeded, however, by means of my native
botanical collectors, and through the kindness of friends interested in the
subject, ih acquiring a very large number of interesting specimens.

FPazristan.—One of my botanica collectors, Harsukh, was sent off from
Saharanpur on the 13th of April, and he spent about five weeks in that country.
| am much indebted to Mir Alam Khan, student of the M, A. O. College, whose
acquaintance | made at Aiigarh, for the assstance rendered through some
relatives of his living in Waziristan. By their help, Harsukh managed to
visit Pir Ghal, the highest pesk in Waziristan (about 11,500 feet'above the
sea), a0 other localities which have not hitherto been accessble to Europeans,
or even to natives of Hindustan.

The Political Officer at Wana, Mr. A. "J. Graht, was kind'tenough to give
me much useful, information regarding the various localities visted by
Harsukh, and their approximate elevation above the sea.

Chitral Relief Expedition.—The botanical results of this expedition were
on the whole extremely satisfactory. Three distinct collections were received,
the savera gatherings amounting to upwards of two thousand numbers.

The largest and most important collection was made by my Head Botani-
ca Collector, Inayat Khan. Hiswork was superintended by Surgeon-Lieu-
tenant S. A. Harris, I. M, S, who was specidly sdlected for this duty. Thanks



6

are due to that officer for the very careful record kept of each gathering asto
locality, altitude, date, and the colour of the flowers. Specimens were
collected all along the route as far as Chitral, and excursions were made from
several of the camping grounds up to 11,000 or 12,000 feet. Unfortunately,
Surgeon-Lieutenant Harris fell sick during the month of " July, and Inayat
Khan had to he recalled.

Of other botanical contributions from the country extending between
Nowsheraand Chitral, the collection made by General Gatacre, C.B., DJ3.0.,
between the months of April and September, is an extremely interesting one.
The specimens were collected chiefly in the neighbourhood of the Lewari Pass
Ashreth, Ziarat, Mirga, and the Arnawe Valley. My botanical collector,
Harsukh, was sent up to Mirga towards the end of August, and remained with .
General Gatacre till the latter returned in September to India on his way to
England.

General Gatacre secured also the services of other officers interested in
botany, notably Surgeon-Major Hamilton, 1. M. S,, who most kindly sent mea
very complete collection of plants from the neighbourhood of Kala Drosh.

Botany of the Pamir Boundary Commission.—Owing to the desire on the
part of Government to limit, as far as possble, tfte number of the party
proceeding on this expedition, no officar was specially deputed as botanist.
Surgeon-Captain  Alcock, |. M. S., Superintendent of the Indian Museum,
Calcutta, who was attached to the Commisson primarily as the MedicalL
Officer, undertook, however, to collect botanical specimens, in addition
to his other workas Zoologist and Geologist. The collection which he brought
back is an extremely interesting one, and contains about 130 species.
A complete list of theseisincluded in his report submitted to Gover nment.

HERBARIUM.

Numer ous valuable additions have been made to the herbarium collection
during the year. Besdes the specimens mentioned as having been collected
during the various Frontier expeditions, the following contributions should
be mentioned:—

1. From the Herbarium of the Royal Botanic Garden, Calcutta about
600 sheets.

2. From the University Herbarium, Vienna, plants of East Europe, 600.

3. From Professor A. Blytt, Chrigtiania, a large and valuable set of
Norwegian plants.

4. From D. Hooper, Esg., Government Quinologist, Madras : a set of
plants collected during a tour recently made in Travancore by
the late Mr. M. A. Lawson, Director of the Madras Botanical
Survey Department,

5. From A. E. Lawrie, Esq., Deputy Conservator of Forests, Coorg:
over 200 kinds of flowering plants and ferns besdes a large
number of mosses and lichens from the Coor’, foredts.

6. From Colond A. E. Ward, B.SC.. a small but interesting
collection of plants from the Sasseer Pass, Ladak, at elevations
between 15,000 and 17,000 feet.

7. From Surgeon-Captain Alcock : a few specimens of plants from the

top of the Burzil Pass, collected by that officer last June on his
journey to the Pamirs.
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8. From 0. W. Hope, Esq.: 24 sheets of ferns new to this herbarium.
9. From H. A. D. Eraser, Esqg., R.E.: collection of mosses from Upper
Burma.

During my stay at Mussoorie last summer a considerable portion of my
time was devoted to herbarium work. TheWaziristan collection, and all the
Chitral Expedition specimens collected under the superintendence of Surgeon-
Lieutenant Harris, were sent to me, and a complete set of each was mounted
for the Saharanpur herbarium.

With a view to the preparation of a Monograph on the Indian species of
JBoraginece, the Saharanpur specimensbelongingto that family were despatched
to me. Also, with the kind permission of Dr. King, | received a complete

, set of the specimens belonging to the Calcutta Herbarium.

Mr. C. W. Hope, who is at present the most competent authority on
Indian ferns, paid a visit to the Saharanpur Herbarium last January. The
collection of ferns hereisavery rich one; and with Mr. Hope's assistance in
correctly naming and arranging the specimens, itsvaluefor reference has been
very greatly increased.

For a similar result in the case of the Natural Orders Papaveracea
Leguminos(By Labiat<B> Scitaminece, and the genus Pedicularis, | owe many
thanks to Surgeon-Captain D. Prain, Curator of the Calcutta Herbarium.

Digtribution of Herbarium Specimens.

1. To Dr. Brotherus, Helsingfors, Finland : a large collection of mosses
from Chitral, the Pamirs, North-Western Himalaya, Coorg, and Upper
Burma.

2. To the Herbarium, Royal Garden, Kew: about 200 species of grasses
collected in the Kurrum Valley, in Baluchistan, Chitral, the Pamirs, and
the North-West Himalaya. .

Arrangements are nearly completed for the despatch of several sets of
duplicates to various botanical institutions in correspondence with this Depart-

ment.
Library.—Of "the more important additions the following may be men-

tioned :—
Annals of Botany, Vol. I X (1S95). .
Annals of the Royal Botanic Garden, Calcutta, Vol. V., Part | (1895).

Engler and Prantl—Die naturlichen Pflanzenfamilien, 4 volumes.
Flora of British India, Parts XIX (1893) and XX (1894).
Booker and Jackson.—Index Kewensis, Fasc. |V (1895).

Levier, Ey A Travers Le Caucase (1895). »
Maidey J. R—Numerous pamphlets on Economic Botany, New South
Wales.

*

Paris E. G.—Index Bryologicus, Part Il (18%95).
Trimen, JDr.AS—Handbook of the Flora of Ceylon* Part 11 (1895).
Wickson, E. J.—The California Fruits, San Fraucisco (1891).
DISTRIBUTION.
Seeds of Kashmir plants—To the Royal Garden, Kew; Royal Botanic
Garden, Edinburgh; Monsieur H. Correvon, Geneva; Messrs. Damman & Co,,

Naples.
Bulbs of Iris and Crocus from Chitral to Dr. M. Fostey, F.R.S., Cambridge.
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Seed of Cryptomeria japonica—To the Superintendent, Government
Botanical Garden, Saharanpur; Government Horticultural Garden, Lucknow ;
Director, Imperial Forest School, Dehra Dun*

Lawn-grass seed.—IOfb to J. B. Fuller, Esg., C.I.E., C.S, Agrlcultural
Adviser to the Egyptian Government, Cairo.

Seeds of Field and Garden Crops of Northern India*—To E. Broadway,
Esg., Superintendent, Botanic Garden, Grenada.

Seeds of Papilionaceous plants—To the Director of Land Records and
Agriculture, North-Western Provinces and Oudh, for trial at the Usar Re-
Serves.

Linseed,—Samples from Rajputana and Berar for the Imperial Institute,
L ondon.

Himalaya Horse Chestnut—A consignment of seed sent to W. R.
Lawrence, Esg., C.LE.,C.S, England.

Dried fruits of Indian Trees and Shrubs—A collection sent to Messrs.
Damman & Co., Naples.

Lacquer Work.—Samples of various articles illustrating the lacquer
industry at Saharanpur sent to the Reporter on Economic Products to the
Government of India for the Imperial Institute, London.

Fumaria parviflora.SGfb of the dried plant to Messrs. Kemp & Co,
Bombay.

Office Establishment.—The Draughtsman, H. Hermugi Deboo, has during
the year made drawings of several of the more interesting plants recently
collected within the botanical area of this Department; he has also commenced
a set to illustrate the Indian species of Boraglnea.

The Head Clerk, Lala Umrao Singh, and his assistant, Hutchinson, and
the rest of my office establishment have worked satisfactorily during the
year.

SAHARANPUR ; \ J. F. DUTHIE,

The S9h April 1896. | Director, Botanical Department, Northern India.



Financial Statement of the Botanical Department, Northern India, during tie year 1895-96.

APPENDIX.

EXPENDITUBE, RECEIPTS.
BOTANICAL DBPABUJONT.
; ' Exchange com- :
. Director's ; ; Traveling . : Fodder grass}
pensation allow- | Establishment. Contingencies* Total. Misodlaneous Total.
salary. ance allowance: gen albums
£ anp. £ anp. £ ap. £ a j» £ apf{- R anp £Eap| R apl £ ap
Budget grant for 1895-96 10200 O Of 1460 O 0O 4,010 O O] 2600 O O 2330 0 0}20600 0 O
Expenditure during 1895-96 .[10200 O O 1,768 4 8 3,673 7 6 1,928 *8 3J 2,029 14 6]19,600 2 11
Balance ot 836 8 6 671 7 9 300 1 6 999 13 1
t
Bealized by Bde during 1895.96 o ot o o o ot 60 0 O oo d 60 0 O
SAHABANPUE ; J. F. DUTHIE,
Tie SOtA April1896. ) Director, Botanical Department, Northern India.
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Report of the Director of the Botanical Survey of Bombay for the
year 1895-96-

The Department of Botanical Survey in connection with the College of Science has con-
tinued its usefulness in having been available to many enquirers on various matters connected
with the economic products of the Bombay Flora, as well as in the identification of specimens,
and supply of different parts of plants to many applicants.

Botanical Tour*.—Botanical tours have been conducted in various parts. Mr. Woodrow
has travelled through Cadlerock, Diksal, Man mad, and Kalyan. Mr. Ranade has visited
Shingnapur (Sattara District), Badlapur, Vajrabai, Ahmednagar, and Nandgaon; and the
plant collector, Rowjee, has obtained specimens from Singhad, Akoli (Tana District), Maha-
bleshvar, and Nandgaon.

These tours, it will be noticed, have mostly been to places not far from Poona. The
reason for thisisthat the officers engaged in them have also to impart regular instruction
to classes at the College of Science during the college terms, and therefore can only manage a
Friday to Sunday excursion, or utilize some Government holidays for the work.

| purpose going shortly on excursons of greater distance, now that the monsoons have
covered the Presidency with vegetation ; and longer tours will also be conducted during the
cold weather vacation (September to November), the cold weather vacation being the best
opportunity for botanical tours.

Additions of specimens to Herbarium.—The Herbarium has been enriched by additions of
our own collecting, such as: —

Amorphopfiallus bulbi/er, Blume.
Fagrceaobovata, Wall.
EriaLichenora>Lindl.
Rhamnus triqueter, Wall.

Olax scandens, Roxb. (in fsuit).

In obtaining the identification of specimens, Mr. Woodrow desires, especially, to grate*
fully acknowledge and thank Mr. C. B. Clarke, of Kew, who has made a special study of
that difficult family, for his kind and ready assstance in looking over and checking the collec-
tion of Cyperacea.

The identification of some new grasses has been obtained ; while names of many other
gecies of Gramineoz are expected which were sent to Kew in connection with the eaboration
of that family for Sir Joseph Hooker's Flora of India.

Fungi, Lichens, Arums,—Caollections of some Fungi, Lichens, and Arums have been made
by Mr. Woodrow, and the photographs taken of these show some remarkable forms and
congtitute a mogt valuable album. Reference to this book would be highly prized by those
interested in the subject.

Mosses—A number of mosses have been gathered from various localities and have been
formed into a little book which shows the conditions under which they were found toeeth o
with the date of collection. A

Chara and Nitella—Some specimens of Chara of Western India have been collected d
their identification obtained from Kew. an-
Among others:—
Chara zeyla?iiea, Willd.
>, fragilis> Desv.
., contrarfa, Kneltz.
Nitella hyalina, Ag.
ols ogp:m

Inward contribution,.-! am indebted to many gentlemen for oontrlbutlons to the Her_
barium, and | am especially under obligation to Dr. King, FRS.CIP TV o
Survey of India, for a collection of 250 sheets of useful specimens, anal’otseverar"‘ AT
of seadl. e

Thanks are due to Mr. F. Gleadow (for . collection of Concan forest M’\\ o+ 1-
Dir )

Galt LS E***** I %l ik Ik % NN Superlntend % Agl'l Hortlculs Sﬂ]ﬁy|
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Outward contributions—Demands for various products have been met, and specimens
supplied to those interested in them. The following are a few examples in this connection: —
To Dr. King, F.R,S., C.I.E., Director, Botanical Survey of India:—
1. Eighteen living plants.
2. Collection of rhizomes of two species of Scttaminea.
3. Sets of Herbarium specimens of Cyperacece.
4. Three sets of specimens illustrating the manufacture of Poona date-
matting.
To the Survey Commissoner and Director of Land Records and Agrlculture
Bombay :—
Roots and stems of rough and smooth leaved varieties of Rubia cordifoliag,
To the Director, Royal Botanical Gardens, Kew :—
Living plants.
Specimens and photographs of Fungi.
To the Honorary Secretary, Natural History Society's Museum, Bombay:—
Set <1f specimens of Cyperacea of the Bombay Presidency.
To the Survey Commlssoner and Director of Land Records and Agriculture :—
Roots of Gymnema sylvestre.

Sabai seed and plants supplied—Many applications were received for sabai seed, and the
stock was soon exhausted. The foIIowmg are some of those to whom various quantities
were despatched: —

Messrs. W. Graham & Co.

G. K. Betham, Esqg., Divisional Forest Officer, Dharwar,
J. Dickenson & Co.

The Collector, Surat.

The Principal, Kala Bhavan, Baroda

The Deputy Collector, Belgaum.

The Divisional Forest Officer, Khandeish.

Refereivces to the Herbarium.—Information on many subjects was supplied to several
correspondents.—

To the Chief Commissariat Officer, Poona,—Identification of grasses and opinions as to
their value for cut and grazing forage. ldentification of grasses used as fodder for horses
and other purposes by the Army Veterinary Department, Kirkee.

In conclusion | would explain that | have held my present appointment for a few months
only, and | regret that my term of office did not include the September to November vaca-
tion of my college! so that | might have had better opportunities for work in this Department
which is so full of interest and offers so large a field for thought, investigation and experi-
ment.

HASTINGS M. PAGE, wJo, FGs,
Acting Scientific, Botanical and Agricultural Lecturer.

HERBARIUM, COLLEGE OF SCIENCE,
POONA ;
The 7th July 1896.






Eeport of the Director of the Botanical Survey of India for the year
1896-97.

P —

During the year 1896-97 botanical exploration was conducted as exten-
sively as the funds at my disposal permitted, and, in addition to the work done
by collectorsin the pay of the Department, assistance was kindly given by
officersunconnected with it. Dr. 6. Watt,C.I.E., who made a prolonged tour in
Northern Bengal and in part of Assapx in connection with an enquiry into the

1 growth of Rhea, contributed many plants of much interest collected during
his tour. Dr. Waitt's specimens, which were in excellent condition, were
accompanied by valuable field notes. Towards the beginning of the current
year, three native collectors were sent to explore the remoter parts of the
Khasia Hills. Mr. R. Pantling, now Deputy Superintendent of the Cinchona
Plantation, who is not an officer of the Survey, was good enough to devote some
weeks of privilege leave which were due to him in accompanying and guiding
the party. The result of the presence with the collectors of an officer so ener-
getic and enthusiastic as Mr. Pantling, was that a most interesting collection,
both of living and dried plants, was sent to the Herbarium. This collection
was particularly rich in the smaller species of orchids which are so apt to be
overlooked by ordinary collectors. Mr. S. E. Rita, Extra Assstant Commis-
soner, was alsokind enough, both himsdf to collect, and to superintend the
working of some native collectors in the Jaiatia Hills; and by Mr. Rita's exer-
tions many most interesting plants were brought together and sent to Calcutta.
To Dr. Watt, Mr. Pantling, and Mr. Rita my best acknowledgments are due
for having made the collecting operations of last year in Assam more fruitful
than any that have been carried on in that province for some tim?. In the
province of Burma collections were made for some months by a native col-
lector working in the Shan Hills. These were not, however, very satisfactory,
and the collector's services were dispensed with. Towards the end of the year
a Mussalman collector, named Mokeem, was sent to Myitkyina, on the Kachin
Hills, to work under Lieutenant Cruddas |1.S.C., who very kindly consented to
help him. Mokeem did very good work in Assam during 1891-95, and | trust
the collections to be sent by him during 1897-93 may prove satisfactory.
Mr. G. McD. Peche, of Moulmein, did some collecting: during the year, and
some interesting specimens were obtained through him. Towards “he end of
theyear Lieutenant E. Pottinger, R.A., sarted on hisexploration of the valley
of the Irrawaddy from Myitkyina northward. This afforded an excellent
opportunity for the botanical exploration of a country hitherto absolutely un-
known, and Lieutenant Pottinger was good enough to take chargeof a botanical
collector. Theresultswill be dealt with duringthe current year. Mr. H* J.
Davies, Assistant Curator of the Botanic Garden, was sent on a short collect-

ing tour to the Andamans, and brought back a number of interesting speci-
mens both living and dried.

2. Survey of Northern India.—Thereport for the year, which was prepared
by the Director, Mr. J. I\ Duthie, is herewith submitted in original. For
about seven months of the year Mr. Duthie was on leave in England, and

F Y ]
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Mr, G. A. Gammie, of the Bengal Cinchona Plantation, acted for him. During
Mr. Gammi€'s incumbency he made atour in the Kangra and Chamba Districts,
and returned with good collections. An account of Mr. Gamtni€'s tour isto be
printed in the records of the Survey- During the rest of his time Mr. Gammie
did good work in the Saharanpur Herbarium. The five months spent in India
by Mr. Duthie were devoted to herbarium work, to ingpection of the Govern-
ment gardensand Parks at Lucknow, Allahabad and Agra, and of the Usar
Reserves at Aligarh. Mr. Duthie also conducted the botanical part of the exam-
inations of the studentsof the Imperial Forest School at Dehra Dun. Through
the kindness ot Major-General Gatacre, C.B., D.S.0., Commanding at Quetta
a botanical collector wa9 permitted to accompany him on his tour of inspection
during the months of May and June, and a large number of interesting speci-
mens were thus acquired. Inyat Khan, Mr. Duthi€'s chief native collector,
was absent in Hazarafrom May to August, during most of which time he
travelled under the protection of Mr. A. V. Monro, of the Eorest Department,
and the collections obtained were very good.

3. Survey of the Bombay Presidency.—Mr. G.Marshall Woodrow, Dir ect-
or of the Survey, submits the report for the year which isalso herewith
forwarded in original. Mr. Woodrow was on furlough during the earlier
months of the year, during which time his duties were carried on by
Mr. Hastings Page, of the Poona College of Science. After his return,
Mr. Woodrow made an investigation of the Botany of a hill 15 miles south-
east of Poona, an offshoot of the Western Ghats. Mr. Woodrow has submitted
alist of the plants collected on this hill, so far asthey have been determined.
Mr. Woodrow has also forwarded with his report copies of two interesting
papers contributed by him to the Bombay Journal of Natural History. The
first of these consists of a list of the Thalamifloral plants indigenous to the
Western Presidency; the second is a list of the plants found growing
in a swamp near Bombay. During the year, Surgeon-Captain Maynard,
I.M.S., accompanied the Beluch-Afghan Boundary Commisson as Surgeon-
Naturalist. Dr. Maynard made as full collections of plants as circumstances
permitted, and these were identified by Surgeon-Major D. Frain, Curator
of the Calcutta Herbarium. Dr. Prain's botanical identifications having
been combined with Dr. Maynard's notes, a very interesting paper was the
result; this paper was published during the year as N 0. 8 of the records of
the Survey.

4. Survey of Southern India—For the second time no annual report has
been submitted from this survey, which is understood to bein abeyance for the
present.

5. In the report of last year reference was made to the successful begin-
ning made by Dr. Prain in the discovery of the host-plantsof the fungus which
causes rugt in Indian wheat-filds. The prevalence of famine during the year
under review prevented any further enquiry being made in the fiefd into'this
interesting matter. Di. Prain, however, devoted much time to the preparation,
of a precis of the literature of rust which is now in the hands of Government.

G. KING, M.B,

Brigade-Surgeon,

Lieut.-Colonel,
Director of the Botanical Survey of India.



Annual Report of the Director of the Botanicd Department, Northern
India, for the year 1896-97.

| was at Head-quarters for the whole of April, and on the 2nd of May
| made over chargeto Mr. G. A. Gammie, and left for England on 6 months*
furlough.

On the 23rd of November | took over charge from Mr. Gammie at
Saharanpur, and remained at Head-quarters until the 3rd of February.

On that date | went to Lucknow to inspect the Government Horticultural
garden and parks, and thence to Oawnpore to visit the TJsar Reserves and the
Government Farm. Having obtained permisson to spend a few days at the
Calcutta Botanic Garden, | arrived there on the 11th of February, and left
on the 23rd for Allahabad, and inspected the Kushru Bagh and other gardens
which, are under the management of Mr. Phillips. From Allahabad | went to
Agra to inspect the Tg Garden, and thence to Aligarh to visit the Usar
Reserves, returning to Saharanpur on the 28th.

| remained at Head-quarters till the 11th of March, on which date | went
to Lahore to visit the Agri-Horticultural Garden, returning to Saharanpur on
the 14th.

On the 18th | left for Dehra fo assist at the final examinations at the
Imperial Forest School, and returned to Head-quarters on the 28th.

BOTANICAL TOURS.

Baluchistan.—General W. Gatacre, C.B., D.S.0., Commanding at Quetta,
very kindly invited me to send one of my botanical collectors to accompany
him on his tour of inspection through hisdistrict during May and part of June.
Harsukh was deputed for this work, and alarge number of very interesting
specimens were collected at various places along the route.

Hazara.—Inayat Khan, the head botanical collector, was sent off early in
May to collect plantsin that district. He was away for about four months,
and during the greater part of that time he was travelling under the charge of
the Deputy Conservator of Forests, Mr. A. V. Monro, who gave him much
assistance.

The Kagan and Sran valleys were explored, and alarge and valuable
collection, including some novelties, was brought back.

Kangra and Chamba—Mr. Gammie left Saharanpur on the 13th of
August for a short tour in these districts. A very good collection was made,
and a complete set has been mounted for the Saharanpur herbarium, in which
the flora of that portion of the Himalaya was rather poorly represented.

HERBARIUM.

The chief work undertaken during the year in connection with the her-
barium has been yie determination of the numerous specimens collected during
recent tours,; theincorporation of complete sets of these in the Saharanpur
herbarium; and the preparation of duplicate sets for distribution to Calcutta
and to British and continental herbaria. A certain number of the natural
orders in the Saharanpur Herbarium have lately received special attention, and
are now in a satisfactory condition for reference. In regard to the Papaver.
acece, Leguminosa, and Labiatce, | must again acknowledge my indebted-
ness to Surgeon-Major Pram, who, whilst working up the materials of these
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families in the Calcutta Herbarium, was kind enough to communicate the
results of hisinvestigations in regard to the Saharanpur specimens.

Mr. G. A- Gammie, whilst acting for me last year, did a great deal of
useful work in the herbarium. The family Rubiacese, in which heis specially
interested, is now arranged satisfactorily as to the species, and throughout the
herbarium | have noticed the results of his handiwork.

In addition to the large sets of specimens obtained during the tours in
Baluchistan and Hazara, and to those collected by Mr. Gammie in Kangra and
Chamba, the following contributions were received :—

Prom the Royal Botanic Garden, Calcutta; 315 sheets, including dupli-
cates of aset of Strachey and Winterbottams* Kumaun and Kash-
mir plants, and a set of plants collected by the Medical Officer
attached to the Perso-Baluchistan Boundary Commission.

Prom the Royal Gardens, Kew ; 202 species of Indian grasses named by
Sir Joseph Hooker, )
Fromthe Director of the Imperial Garden, St. Petersburgh ; 257 species

from Turkestan, the Caucasus, etc.

Prom J. M. Wood, Esqg., Natal ; 104. South African plants.

From G. A. Gammie, Esq.; 85 species from the Sikkim-Himalaya.

From G. M. Woodrow, Esqg., Cdlege' of Science, Poona; 12 species of
rare grasses from the Bombay Presidency.

From Colond J. Davidson, Commanding at Chitral; 20 species collected
on the Dorah Pass, north of Chitral.

Prom C. E. Pitman, Esq. ; 11 kindsof ferns collected in the Chitral
District.

From J. W. Oliver, Esg., Conservator of Forests, Upper Burma; a
collection of mosses collected in the neighbourhood of the Ruby
Mines. .

Distribution of Herbarium Specimens.

To the Royal Botanic Garden, Calcutta, and to the Royal Herbarium,
Kew, plantsfrom Chitral, Waziristan, Kashmir and the North-West Himalaya
were sent; also a set of named mosses collected in Kashmir in 1893,

To the Kegper of the Botanical Department (Natural History Museum),
South Kensington, plants from Kashmir and the North-West Himalaya were
sent; also a set of named mosses collected in Kashmir in 1893.

Sets of herbarium specimens from Kashmir and the North-West Himalaya
were also despatched to the Herbarium of the Royal Botanic Garden, Edin-
burgh ; to the Director of the University Museum and Botanic Garden, Vienna ¢
to the Director of the Royal Botanic Garden and Museum, Berlin; to the Direc?
tor of the Imperial Garden, St. Petersburgh; to Professor A. Blytt, Christiania;
to Professor T. Carud, Director of the Botanic Garden, Florence; to Professor
Bureau, Natural-History Museum, Paris; to Monsieur Casmir de Candolle,
Geneva; to Dr. E. Levi?r; and to Monsieur S, Sommier, Florence.

A large collection of herbarium specimens of Indian economic plants was
gent to Professor A. Krasnow, Professor of Botany, Cracow, Russia.

Bulbs and seeds—Crocusand Iris bulbsfrom Chitral, and Iris* bulbs from
Hazara were sent to Dr. Michael Foster, Cambridge. Seeds of various North-
West Himalayan plants were despatched to Kew, Vienna, St. Petersburgh,
Cambridge, the Royal Horticultural Society of Tuscany in Florence, and to
Monsieur A. Correvon in Geneva. Professor F. Lamson-Scribner, Agrostolo-



5

, gist to the United States Department of Agriculture, was supplied with a packet
of seed of Sporobolus Arabians; and to the Director of Land Records and Agri *
culture, North-Western Provinces and Oudh, seeds of various kinds of Eucalyp-
tus were sent for sowing in some of the Usar Reserves,

Library.—Of the numerous books and pamphlets received during the
year, the following may be specially mentioned :—

Annals of Botany, Vol. X.
Annals of the Royal Botanic Garden, Calcutta, Vol. V, Part I, Vol. VI*
Part I, and Vol. VII.
Engler and JPrantl.—Die naturlichen Pflanzenfamilien (several parts).
Experiment Station Records of the Agricultural Department, Washing-
ton, Vols. VI, VII, and VIII.
! Mora of British India, Part X XI.
Index to Watt's Dictionary of Economic Products of India.
Kew Bulletin.
King and Planting. Some new orchids from Sikkim.
Maiden, Jy, H.—Useful Australian plants. Some New South Wales plant
worth cultivating.
Paris, JB. G.—Index Bryologicus, Part I11.
Photographs taken during the Ohitral Relief Expedition (1895), under
the direction of General W. Gatacre, O.B., D.S.O.
Lamson-Scribner, F.—Useful and ornamental grasses of the United
States of America
Statistical Atlas of India (2nd Edition, 1895).
Tear Book of the United States Department of Agriculture (1895).
A new catalogue of the library was prepared last year by Mr. GKimmie
The Flora of British India—The completion of this very important
work, commenced by Sir Joseph Hooker in 1872, is an event worthy of record
for all students of Indian Botany. An excellent basis is now available for
the preparation of loca floras, for which there is undoubtedly a considerable
demand in certain parts of India.

1

Notes on some Economic plants not alluded to in Dr. Watt's Dictionary of the Economic
Products of Jndia.

Convolvulus microphyllu8y Seb, as a famine food plant in the North*
Western Provinces—Mr. J. B. Fuller, O.S, O.l.E., Collector of Allahabad,
sent to me specimens of the above for identification, together with the
following interesting information :—

" The scarcity in this part of the district (Bhowpur, Cawnpur) is so great that'the
wages they (the famine labourers) get is hardly sufficient for one full meal. To make up
the deficiency they usethis herb or jungle grass as food, which they call ' Sikhouli/ They
powder the leaves and mix it with the cheapest bajra or jowar flour,' aod cook it > something
like black bread. (Extract of letter from Qazi Mohammed Hussaiu, Naib Tehdldar to
Mr. Flller, dated 26th Marcfi 1897)/'

A copy of this communication was sent'to Dr. Watt, who remarks—

"1t isvery interesting, both the fact that it is edible and its vernacular name. | have
noted the above facts in the dictionary/'

Senecio nudicaulis, Ham.—This species is much valued by the inhabit-
ants of Jaunsar, and very probably by those of"6ther Himalayan districts,
as a medicinal plant. The pounded leaves made into pills are taken as a cure
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for fever, and also to check diarrhoea. An application of the leaves is regarded
as a good remedy for headache.

OFFICE ESTABLISHMENT.

The Draughtsman has occupied histime chiefly in preparing drawings of
the Indian Boraginece. He understands now very well how to dissect
flowers and to make analytical drawingsunder the miscroscope.

The Head Clerk, Umrao Singh, and his assistant, Hutchinson, have
worked very creditahly during the year, and | am satisfied with the manner

In which the other memhers of the establishment have performed their
duties.

MUSSOCRIB; "> J. F. DUTHIE,
The 12th June 1897, S Director, Botanical Department, Northern India*
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Financial Statement of the Botanical Department, Northern India, during the fear 1896-97.

The 14th June 1897.

f

Director, Botanical Department, Northern India.

EXPENDITUEE. RECEIPTS.
BOTANICAL DEPABTMBNT. Director's Exchange Com- Travelling Travelling Fodder Fodder .
lar ‘pensation Allow-1 Establishment.| allowances allowances | Contingencies. Total. grass grass | Miscella- | 1y
’ y: ance. {Gazetted officers)} (establishment). books. | albums | NEOUS
R apl £ ap R ap| R a. p. R a. p. R apl R ap{R aplR apjR ap|/R anp
Budget grant for 1896-97 ,{10,200 O Of 190 O Of 4070 0 O 2250 0 O 350 0 0O 2,250 O .0{21,080 0 O e oo ore
Expenditure during 1896-97 .| 7,146 12 O 861 5 4 3832 0 0O 1421 6 O 202 6 0 2,094 0 515557 13 9 ee oo
Balance 3,063 4 (] 1,098 10 Z 238 0 0 828 10 O 147 10 O] 155 15 7] 5522 2 3 oo ves «we oo
Realized by saleduring 1896-97 oee " 80 0 6 o . L 0 6
SAHARANPOI; \ J. F. DUTHIE,
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Eeport on the work of the Botanical Survey of Bombay for the year
- 1896-97.

1. | wason furlough during a portion of the year under report, and on my return | entered
vigoroudly on the examination of specimens which had been collected during previous years,
and found many species not recorded as Bombay plants and a few undesctibed.

A list of theflora of Western India a9 far as printed is attached, marked Appendix I.

2. The annual tour was devoted to the thorough investigation of the flora of a hill
15 miles south-east of Poona.

This hill is an offgpur of the Western Ghéts, and its flora may be taken as typical of a
wide range of country on the western verge of the Deccan.

A list of the plants collected igattached, marked Appendix |1. Several species of Glumals
have not yet been collected. | hope to complete the list during the current season.

3. Thefloraof a swamp near Bombay has also been carefully examined, and Scoparia
dulcisy L. found for the first time in Western India since the institution of the Botanical
Survey.

A printed list of the plants found is appended, giving an attempt at classfication with
regard to the effects of salt; it ismarked Appendix 111.

4. The growth of Sisil hemp continues to '‘promise profitable resultsasa fence plant in
the Deccan, and as a crop adapted for the most exposed positions on the Western Ghéts under
a heavy rainfall. A single offset planted out three years ago at Khandalla, where therainfall is
excessive, hasnow leaves 4 feet in length ; it is planted in stony soil, and has not received
special culture.

A plantation of 170 young offsets has been made near Nandgaon on the crest of the
Western Ghats, 12 miles south of the railway station at Lanauli.

A quantity of Sisil hemp has been prepared from plants grown at Poona and despatched
to Kew for the opinion of experts regarding its value.

The ropemakers of this neighbourhood say the fibre is much stronger than that of
Agave vivipara which the plants greatly resemble.

5. The following recently introduced trees are thriving so wel that they may be con-
Sdered established :—

Acacia Burkei, Bentb.—The Anna Tree of Damaralind, of which seed was receive! from
Kew in 1885, is now a fine tree of 40 feet in height. It is planted in a group of indigenous
species of Acacia, and has attained as great height and nearly as much bulk asthe most
vigor ous species, Acacia Suma, Kurz.

Swietenia macrophylla, King, raised from seed received from Botanical Garden, Calcutta,
in 1879, has attained 30 feet in height with afine clear stem, at Poona, in places where it is
watered occasionally, and at Bombay it promises well as a roadsde tree. The last supply of
seed received from Calcutta | made over to the Officer in charge of the Dang forests.
In the moist climate of that district | believe it will be successful as a forest tree.

Myrospermum tolmfernm, raised from saed received through the Agri-Horticultural
Society, Madras, in 1893, has developed fine young trees, which appear very much at home,
and Coffea stenophylla, from seed received from the same society is growing vigorously.

Mao ad ami a terni/olia, raised from seed received from Mr. Corrie, of Brisbane, in 1890,
has grown dlowly but healthily both at Poona and at Khandala> and promises to be a

useful treg*

Distribution of herbarium specimens, plants, roots and bulbs and seeds :— ¢
346 herbarium specimens.
1,000 plants.
3,000 roots and bulbs.
N30 packets seed.
Receipt
230 herbarium specimens.
300 plants.
10 packets seed.
COLLEGE Or? SCIENCE, " G. MARSHALL WOODROW,
POONA ; £ Lecturer in Botany and Agriculture,
The 28th June 1897. J in charge Botanical Survey, Bombay.
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Keport of the Director of the Botanical Survey of Bombay for the year
1896-97, ’ !

APPENDIX 1.
THE FLORA OF WESTERN INDIA.

BY G. MARSHALL WOODROW, LECTURER IN BOTANY, COLLEGE OF SCIENCE POONA.
PABT I.

(Bead before the Bombay Natural History Society on 18th March 1897.)

Since the date of the Bombay Flora, by Dalzell and Gibson, a considerable advance has
been made in the number of plants observed, and a few interesting links in the chain of
relationship to each other and to foreign floras having been found, it is thought desrable to
publish a synopsis of thefloraof Western India—as at present known—uwithin the limits
of the Bombay Presidency. The list will include the scientific and vernacular names, reference
to a description, and will state the place whence, and the time when, specimens were procured.
The greater part of the observations are the work of the members of the Botanical Survey
Bombay;* when otherwise the name of the observer will be given, and it is hoped that during
the progress of the publication numerous facts will be pressnted® which may be embodied in an
appendix. In work of this nature we meet with the names of men who have devoted part of
their time and talents to the eucidation of theflora, and a wish to know more of the lives
and doings of those men growswith the study of their work, and it is probable that members
of the Society may be in possession of facts regarding those early workers in the Botany of
"Wegern India, and also regarding some others whose names have been omitted, which it is
dedrable to record.

Of the names connected with our botanical history, Jacquemont, Hiigel and Hove have
left indelible marks ,- of Graham and Gibson, the names and virtues are carved in stone; Stocks
and Dalzedll have left voluminous records of their interest in Botany; Law and Nimaio, Noton,
Ritchie, Sykes and Vaupd are names one seeks to know more about ; De Crespigny, Medical
Officer at Ratnagiri, who wasthe friend and companion of Stocksand communicated much of his
work to the herbarium at Poona, died in the winter of 1894-95, full of years and honour ;
of Sakharam Arjun and Narayen Daji, we have pupils and coadjutors with us who hold their
names in reverence. Recently we have lost Chester MacNaghten, Principal of the Rajkot
College, who was untiring in work at botanical problems, and Carstensen, who restored the
faded beauty of the Victoria Gardens. The brothers Sir George and the Hon. H. M. Bird-
wood ; Theodore Cooke, Nairn, Young and Wellington Grey have returned to Europe, but
continue their interest unabated. Lisboa's devotion to the study of grasses has unfortunately
injured his health severely; still we hope yet to benefit by his admirable ability in research.t
From MacDonald and Kirtikar, Talbot, Gleadow, Dalgado, Jaikrishna and B. B. Nene we
may still look forward to years of good work ; and from Mesani and Ranade, as yet in ther
botanical adolescence, we have much to expect.

In a review of this kind it must not be forgotten that a very important share of our
work is due to the authorities of the Botanical Gardensat Kew and Calcutta. Our facilities
for the determination of species are as yet so garse that it is not safe to describe a plant as
new without reference to those centres, and their courteous attention to specimens submitted
requires grateful acknowledgment.

In the following list Mr. N. B. Ranade, Herbarium Keeper in the College of Science,
has given the vernacular names and much assistance in verifying statements. Many of the
Southern names have been taken from Mr. Talbot's Systematic List of the Trees, Shrubs, and
Woody Climbers, Bombay Presidency.

- ABBREVIATIONS.

P. B. I. = Flora of British India, Hooker.

B. F.=Bombay Flora, Dalzell and Gibson.

Watt. Dict.=Watt's Dictionary of Economic Products of India.

Roxb. P. |.=Roxburgh's Flora Indica.

Kew Bull. = Bulletin of Miscellaneous Information, Royal Gardens, Kew.
2

* Dr. Theodore Cooke, Principal, College of Science, 1890—93; Mr. G. Marshall Woodrow, Lecturer in
Botany, Collegeof Science, 1890 ; Mr. N. B. Ranade, Herbarium Keeper, College of Science, 1890.
t Dr. J.C. Lisbo* died at Poona, let May 1997. N
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Grabam Cat.=Grabam's Catalogue of Bombay Plants.
Hook. Icon. = Hooker's Icones Plantarum.

SYNOPSS OF THE FLORA OF WESTERN INDIA.
1—E AN UNCULACEJ:.

1. Clematis.

C smilacifolia, Wall., F.B.T.—1-3. Evergreen forestB, N. Kanara, Talbot.

C. triloba, Heyne, F.B.I.—1-3. Mor-vel, Ranjdi. Mawal, Poona. Oct.

C Gouriana, Roxb., F.B.I.—1-4. Mor-vel. W. Ghats, Nasik, Belgaum. Dec.

C. hedysari folia, DC, F.B.I. —1-4. Bendrichi-vel. Darg, Mahableshwar, N. Kanara. Oct.—Kov.
C. Wightiana, Wall., F.B.l.—1-5. Mor-vel. Mahableshwar. Jan.

C. sp. specimens imperfect.  Morchatha. Waghai, Dang.

2.  Naravdia.
N. zgjlanioa, DO., F.B.l.—T-7. Divimana, N. Kanara. Dec.

3. Thalictrum.
T. Dalzellii, Hook., F.B.l.—1-13. Purandhar. Aug.

7. Ranunculus.
R. sceleratns, Linn,, F.B.I.—1-19. Banks of Indus, Sukkur. March.

15. Delphinium.
D. dasyoaulon, Fresn., F.B.I.—1-25, Hill near Junnar, Khadkala. Aug.—Sept.

I —DILLENIACEJS.

6. Dillenia.
D. indica, Linn., F.B.I.—1-36. 3fotha Karmal. Bansda, Wadee, Hirdoshee. .

B. pentagjna, Roxb., F.B.l.—1-38. Karmal. Dang, Sakarpathar, W. Ghats. Feb.—Mar.
[1l.—MAeNOLIACER.

6. JSHchelia.
M. champaca, Linn., F.B.l.—1-42. Sonchapha. Widely planted.

IV.—ANONACEJ:.
2. Uvaria.
N. narum, Wall., F.B.I.—1-50. Narampanal. Parwar Ghat, Feb.—Mar.

5. JLrtabotrys.

. odoratissiinus, R. JBr., F.B.|.—1-54. Hirva chdphd. Gardens widely.
. zeylanicus, H.f* 3; T., F.B.I.—1-58. Uivimana. Nov.—Feb.

> >

9. Unona.
U. farinosa, Dalzg F.B.I.—1-58. Hatkhambe near Katnagiri. Oct.
U. discolor, Var. I., F.B.l.—1-59. Sivapur Wadi, in fruit. Feb.
TJ. Lawii, Sf. Sf T., F.B.I.—1-59. Konkan, Law.
10. Polyalthia-
P. longifolfa, Benth. Sf Hooker, F.B.l.—1-62. Ashok. Planted widely. Mar._A pi.
P. fragrans, Benth. 8f Hookery, F.B.l.—1-63. G-aurik. Sivapur "Wadi.
P. cerasiodes, Benth. & Hooker, F.B.l.—1-63. Humb. Thul Ghat, Feb.—Mar.
, *15.  Goniothalamus.
G. cardiopetalus, Hf. 4r T F.B.I.—1-75. Divimana Gh&t. Feb.

16. Anona*

A. squamosa, Linng F.B.I.—1-78.  Shitaphal, custard apple. ~Cultivated,

A. reticnlata, Linn., F.B.I.—1-78. Ramphal, bullock's heart. Planted,

A. muricata, JDC, B.F. So pp. 2. Kate ramphal, Sour-sop. Planted. Nov'_FBb
12. Miliusa\

M.indica, Leseh, F.B.l,—1-86. Potal?, Nilkund, N. Kanara. Mar.—Mar.
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20. Saccopetalum.
S. tomentosum, Hooker, P.B.l.—1-88. Wumb. Tulkut Ghat, Dalzell. April.
22. Oropliea.
0. zeylanica, HooJeer, f. $ T.; F.B.1.—1-90. Boddl, in fruit, April.
23. Bocagea.
B. "Dazlii, Rf. $ T., F.B.I.—1-92. Sajeri, Undi. Matheran, N. Kanara, Talbot. Oct.—NOF.

V—MENISPBBMTACEJE.

3. Tinospora.

maiabarica, F.B.l.—1-96. Mier*., Konkan, Dalzell,
. cordifolia, Miers,, F.B.I.—1-97. G-ulvel. Konkan, widely planted. April.

6. Anamirta.

A. Cocculus, W. <$f A F.B.1,—1-98. Kdkmdri. Marmagoa, Konkan, in fruit. January.
10. Cocculus.

G. macrocaTpus W. SF A F.B.I.—1-100. Vatoli. Matheran road, Konkan. February.

—

C. villosus, DC, F.B'l.—I-101. Vdsan-vel. Wegern ludia, widely. September—February.
C. Lessha, DC, F.B.I.—1-102. JParwatti, Vehri, lllar-hillar. Sind.

12. StepJiania.
S. hernandifolia, Walp., F.B.l.—1-103. Vanatik tiJca. Hills near Junnar, in fruit* October.

13. Cissampelos.
C. Pareira, Linn., F.B.1.—1-103. Veni-vel. Tullegaum, Poona, Guzerat, widely. September.

14. Cyclea.

C. Burmanni, Miers,, F.B.|.—1-104. JPakur. W. Ghats, Konkan. May.
C. pdtata, H.f. $f T.o F.B.I.—1-104. Tar-vel. Koukan.
V1l. NYMPH.2EA.CBE.
2. Nymphcea.
N. lotus, Linn., F.B.l.—1-114. Kamal. Widely planted in tanks. August—February.
N. stellata, Willd., F.B.I.—1-114. Barely planted in tanks.

5. Nelumbium.
N.speciosum, Willd., F.B.I.—1-116. Bishee Kamal, JPadma, Sacred Lotus. Widely cultivated in tanks.

VIII.—PAPAVBRACBJE.

I. * Argemone.
A. mexicana, Zinn*, F.B.l.—1-117. JPivid dhotra,"King an > Peint Taluka.

IX—FUMAEIACBJE.

4. Fumaria.
1. F. parviflora, Lamk., F.B.I.—1-118. Shéatra* Pit-papda. Deccan, Khandesh.  September—December.

X.—CBUCIFEBJE.

5. Nasturtium.

N. orrcinale, B.JBr., F.B.I.—1-133. Water-cress. Streams in Poona City, Panohgani. Spring.
N. indicum, DC, F.B.l.—1-134. Poona. January.

# 8. Cardamine.

C. Bubumbdlata, Hook.fil* F.B.l.—1-138. Ahire, 10 miles west of Poona. August.
C. hirsuta, Linn., var. sylvatica, F.B.I.—1-138. Khandalla, W. Ghats. December.

Il. Farsetia.

F. Jacquemontii, Eook.f. $ T., F.B.l.—1-140 Farid butu’ Sibi, Sind. Aognst—January.
F. Hamiltonii, Boyle, F.B.I.—I-140. Sind.
2+. Brassica.

B. nigra, XO”.,F.B.l.—1-156. Mohari. Cultivated.
B. campedtris, Linn., F.B.l.—1-156. Swedish TurDip. Rarely cultivated.

5
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B. campestris Napus., F.B.I.—1-156. Shalgam, Turnip Cultivated in gardens.
B. " Itapus.) F.B.l.—1-156. Sarson, pivli rai. Cultivated in fields.
B. junces, Hf. 8f T.o F.B.I.—1-157. Mohari. Cultivated.
26. Eruca.
E. sativa, Lamk.o, F.B.I.—1-158. Safed Sursu. Gardens as a weed.

27. Aforicandia.
M. tortuosa, Hook.,f. $ T., F.B.I. -1-158. Sind.

28. Capsdlla,
C. Bursa-pagtoris, Maench., F B.|.—1-159. Shepherd's Purse. Mahableshwar. January.
29. Lepidium.
L. sativum, Linn., F.B.l.—1-159. AZiv. Cress.
Senebiera.
S. didyma, JPers., Hook., Flor. Brit. Isles. 37. Garden weed, Ruk Junction, Sind. March.
' 32, Thlaspi.

T. arvensg, Linn., F B.I.—1-162. Kritar Mts., Sind, March.

36. Dipterygitun.
D. glaucum, Decaisne, F.B.I.—1-164. Jacobabad, Sind. September.

40. JPhysorhyncus.
P. brahvicas, Hook, fil., F.B.I.—1-165. Bullo Khan, Snd. August.

41. Raphanus.

R. sativus, Linn., F.B.I.—1-166. Mula, Radish. Cultivated. October—January.
R. sativus caudatus. Mougri. Cultivated.

—CAPPABIDE iE.

1. Cleome.

C. monophylla. Linn., F.B.I.-1-168. Bodeli, Guzerat, Gokak, Badami, Dharwar. November.
C. papillosa, Steud., F.B |.—1-168. Thano Balo FChen ttoad, 34 miles from Karachi. August.
C. quinquenervia, DC, F.B.l.—1-168. Laki, Sind. October.

C. Stocksana, Boiss,, F.B.l.—1-169. Laki, Sind. October.

C. smplicifolia, H.f. $T., F.B.I.—1-169. Poona, July.

C. brachycarpa, Vahl, F.B.l.—1-169. Karachi. December—May.

C. axpera, Eoenig F.B.I.—1-169. Badami, Dharwar. August.

C. Burmanni, W. Sf A, F. B. |.—1-170. Hyderabad, Sind, Wi Strachan.

C. visosa, Linn., FBI—l -170. Pivii tilwan, kdnphuti. Deccan, widely. September—June.
C. Chdlidonii, Llnn F.B.l.,—1-170. Khadkalla, Dang. July—February.

2. Gynandropsis.
G. pentaphylla, DC, F.B.l.—1-171. JPandJiri-tilwan. Deccan, Guzerat. Cold season.

4. Mwrua.
M. arenaria, H.f. Sf T., F.B.[.—1-171. Yoat, |>oona Dist. November—Mar ch.

5. Cratava.
C. religion, Forst., F.B.I.—1-172. H&dvarna, Vayavarud. Hoglicul, Kanara March.

6. Cadaba.
C. iudica, Lamk., F.B.I.—1-172. 8urat, Bijapur. November—December.

7. Capparis.
C,spinoy»,ii»».,P.B.i.-1-173. Edible caper. Kabar, KaUaH. Mahableshwar, Klirtar Mts., Sind.

zeylanict., Linn., F.B.I.—1-174. Wdgdti Govmdphal Alandi, Poona Dharwal’ IHUATAT

8 He/neana, Wall., F.B.[.-—1-74. Divimana N. Kanara. May. AMarwar. March—April.
C. divaricata, Lamk., F.B.I.—1-174. Dharwar, Rajewadi, Alandi" S M By Pfib

C. aphylla, Both., F.B.I.—1-175. Nepti. Deccan, Sind, widdy. Novemnber- |u|r“5}7 April,
C. Moonii, Wight, F.B.I—1-175. Waghati. W. Ghats, widdy, December

C. Roxbu,ghii,I>C.,F.B.;._I-;75. Wadgh&ti. Believed to be synonymous ‘with C HW i
C.yrandis,"».,,.B.i.-1.176. Pichundci. Buleahwar, 30 miles E. of Poo,”"' j~"'pur

+ Dharw8rf

hot season.  April*
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C. pedunculosa, Wall., F.B.I.—1-176. Kolisna. Konkan, Stocks.
C. longispiua, H.f. &f T+ F.B.I.—1-176. Mahableshwar.
C. espiiirig, Linn., F.B.I.—1-176. Kanthar. Deccan, widely. March.
C. horrida, Linn., P.B.I.—1-177. Kirwr, Wdghati, Govindi. Decoan, Sind, S. Maratha country.
December—Februar y ¢
C. tenera, Dais,, F.B.I,—1-179. Kumta, Sirs Road. March.
X|| .—BEsEDACERE.
1. Reseda.

B. pruinosa, Ddlile, F.B.I.—1-181. Bulo Khan, Sind. March.

2. Oligomeris.
O. dlaucescens, Cam., F.B.I.—1-181. Khirtar Mts, Siad. March.

3. Ochradenws.
0. baccatus, Del., F.B.I.—1-182. Hyderabad, Sind, Karachi.

XI11.—VIOLABIEA.
1. Viola.
V. cinerea, Boiss, F.B1.—1-185. Banafsha. Thorala, Rajkot. C. MacNaghten. Tata, Sind. July—
August.
2. lonidium.

1. wsuffruticosum, Ging., F.B.l.—1-185. |tatan purus. Bioach, Badami, Dharwar. October.

XIV.—BIXINEJS.

Cochlospermum.
C. Gossypium, DC, F.B.1.—1-190. Kathlyagond. Foona. February.

2. Scolopia.
S. crenata, Clos, F.B.I.—1-191. W. Ghats, S. of Eamghat, Dalzell.

3.* Bixa
B. Ordlana, Linn., F B.I,—1-190. Kesri, Shendri. Arnatto tree, widely planted. September,

4. Flacotirtia.
. montana, Graham, F.B.l.—1-190. Attak. W. Ghats, Ankola. November—December.
. Ramontohi, L'Jlerit, F,B.I.—1-193. Tabat. W. Ghéta, widely. May—September.
. sepiaria, Roxh., F.B.1.~1-194. Tambat Atrun. W. Ghats, widely. April.

mmTm

9. Hydnocarpus.
H. Wightianus, Blume.,, F.B.|—1-196. Kadv, Ravath. W. Ghats, widely. January—April.

XV.—PITTOSPOREJS.
1. JPittosporum.

P. floribundum, W. ty A, F.B.1.-1-199.  Yelcaddi. Mahableshwar. July.
P. dasycaulon, Miquel, F.B.I.—1-199. Yacombi, N. Kanara. January.

XVI.—POLTGALE".

1. Poly gala.

. abyssinica, Fresen., F.B.I.—1-102. Sind. December.

. perdcariagfolia, DC, F.B.l.— 1-202. H ills near Poam a. Augus—September. >

. erioptera, DC, F.B.I.—1-203. Nask, Ankleswar, Broach. August.

. dongata, Kleir?., F.B.l.— 1-203. Savantwadi, Badami. Augus—November.

. chinensis, Linn., F.B.I.—1-204. Phutani. Poona, Dharwar. October—March.

TUUUDT

XVII1.—CABTOPHTLLEZE.
5. Saponaria.
S, Vacoaria, Linn.,, F.B 1.—1-217. Sabni. Nask, Poona, Mahableshwar. February.

6. Silene.
S noctiflora, 7inn., F.B.I.—Poona, weed in gardens. December—January;
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10. Cerastium.
C. indicum, W. &f A, F.B.I.—1-227. Purandhur. September.
11. Stellaria.
S. media, Linn., P.B.I.—1-230. Mahableshwar. December.
13. Arenaria.
A. nedgherrends, W. Sf A, F.B.I.—1-239. Yacombi, N. Kanara. February.
16. Spergula.
S. arvensss, Linn., F.B.T.—1-243. Khirtar Mts, Sind.
18. jPalycarpon.
P. Lodlingffd, Benth* Sf Hook.,/., F.B.I.—1-245. Mabableshwar, Lanowli. April—June.

19. Polycarpoea.

P. corymbosa, Lamic., F.B.l.—1-245. Badami, Dharwar, Poona. November—Januaty.

P. diffusa, TF. & A., F.B.l.—1-245. Badami. September.
P. spicata, W. Sf A, F.B.I.—1-240. Porebandar, Mangrol, Tata, Snd. November—February.

XIX—PoBTULACEJS

1. JPortulaca.

P. deraces, Linn., P.B.I.—1-246. Ghol. Demean, Guzerat. Sind. October— December.
P. Wightiana, Wall ¢ r.B.i.—1-247. Londa, Beffaum. October—November.

P. quadrifida, Linn., r B.I.—1-247. RangdJiol, Itaya, ghol, Badami, Dbarwar. November.
P. tuberosa, Roxb., r.B.i.—T-247. Jwnglee gajar. Mulier river, Karachi. August.

P. guffruticosa, Wight, F.B.l.—1-247. Ahmedabad. November.

2. Talinum.
T. cunefolium, Willd., F.B.I.—1-247. Singbur, Purandhur, Poona Dist. November.

X X .—TAMABISCINE2E.

1. Tamarix.

T. erdlica, Linn., P.B.I.—1-248. Jhavrgfhad. Sind. December.
T. dioica, Roxb., F.B.l.—1-249. Jhau. Broach, Sind. November.
T. ericoides, Rottl.,, F.B.I.—1-249. Khadsherni. Poona, Broach, Gulgeri. November.

XXL—ELATINEJE.

2. Bergia.
B. odorata, Edgew.> F.B.I.—1-251. Sibi, Sind, Dahoi, Porbnnder. October—November.
B. sestivosa, TF. Sf A., F.B.1.—1-251. Rajkot, C. MacNaghten. Poona.
B. ammannioides, Roxb., F.B.l.—1-251. Poona, Karachi, Bhubak, Sind. Novembers—December.
B. vertiaillata, Willd., F.B.I.—1-252. Dasgaon, Konkan. October.
XX —GUTTIFBBN.
1. Qarcinia,

C. indica, Chois,, F.B.l.—1-261. Koham ratamba. Ambeghat, Matheran. January.

G. Mordia, Dess., F.B.l. —1-234. Arsinagwrgi, Nardala. Sddapur, N. Kanara. November.
G. Xanthochymus, H.-f, F.B 1.—1-269. Ont, Jharambi. W. Ghéts, widely. March.

G. ovalifolius, H.-f., F.B |.—1-269. Haldi, Tavir. Matheran, W. Ghéts, in fruit. March.

2. Ochrocarpus.
C. longifoliu8,#." H-, F.B.I.—1-270. Svrangi, Khandalla, Kudgat, N. Kanara. February—March.
3. Calophyllum*

C. inophyllum, Linn., F.B.I.—"-273. Undu Ratnagiri, Kumta. January.
C. Wightianum, Wall., F.B.I.—1-271. Bobbi, Iral Yelapur, Talbot, in fruit. March

5. 3fesua.
M. ferrea, Zinn., F.B.I.—1-277. Nag-chappa. Konkan. November—January.
XXV .—DIPTBBOCAHPEa .

2. Ancistrocladus.

A- Heyneanu., Wall., I.B.l.-1-299. Kardor Kv.rdul. Divimaaa. W. GhMs, Thana District  Janu-
ary—March.
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5. Shore a.
S. Talura, Roxb., F.B.I.—1-304. Sirs, Siddapur, N. Kanara. February—April.

6. Hope a.
H. Wightiana, Wall., F.B.I.—I-30J. Haiga Kavsi. Londa, Castle Rock, W. Ghats. June,

8. Valeria.
V. indica, Linn,, F.B.I.—1-313. Dhupada. Sddapur and Sirs Districts. February—April.

XXVI.—MALVACEJS.
1. Althoea.

*A. Ludwigii, Linn., F.B 1.—1-319. Karli, Poona, Hyderabad, Schwan, Sind. March —July.
A. roaeg, Linn., F.B.I.—1-319. Hollyhock. In gardens. January—March, *

3. Malva.

M. rotundifalia, Linn.g F.B 1.—1-320. Khaparkhtvtti Deccan, widely. September—January.
M. parviflora, Linn., F.B.1.—1-321. Narr, Oogi Sag. Magarpir, Sind. March.

4. Sida.

S. humilis, Willd., F.B.I.—1-322. Guzerat, Sind, widely. October—November.

S. mysorensis, W. Sf Ag F.B.1.—1-322. Deccan, widely. November—January.

S. spinosa, Linn., F.B.1.—1-323. Deccan, Guzerat: November.

S. grewioides, Quill. Sf Terr., F.B.I.—1-323. Karachi. December.

S. carpinifolia, Linn., F.B.I.—1-323. Chihna. Poona, Marmagoa. December.

S. rhombifolia, Linn., F.B.l.—1-323. Bala, Jvmgli Metki. Poona, Belgaum. October—December.
S. cordifolia, Linn., F.B.I.—1-324. Gokak, Belgaum, Badami, Dharwar. October—November.

5. Abut Hon.

A. poljandrum, Schl., F.B.1.—1-325. W, GHats, widely. November—January.

A. Fanadei, Woodrow and Stapf., Kew Bull. 1894, fol. 99. Ambeghat, W. Ghéts. December—March.
A. indicum, G. Don., F.B.I.—1-326. Mudra. Deccan, widely. .
A. graveolens, W. fy A; F.B.|.—1-327. BarJcanghi. Shewan, Sind. March.

A. muticum, G. Don., F.B.|.—1-327. Deccan, widely. January—July.

A. crispum, G. Don., F.B.l.—1-327. Badami, Dharwar. November.

A. ramosum, Guill. and Perr® F.B.|.—1-328. Ahmedabad, Karachi. December.

A. fruticcsum, Guill. and Perr., V.B.I.—1-323. Pat til. Banksof Mulier, Karachi, August__September

5.* MaZachra.
M, capitata, Linn., F.B..—1-329. Man bhendi. Bombay, abundant. November—January.

6. Urena.
U. lobata, Linn., F.B.I.—1-329. Vanabhend. Kalyan, Belgaum. October—December.
U——var. scabriuscula, Z>C, Belgaum. December.

U. sinuata, Linn, F.B.l.—1-329. Londa. October—November.

7. Pavonia.

P. glechomifalia, A.Rich., F.B.l.—1-330. Kathiawad, Sind.

P. arabica, Hvcftst.,, F.B.|.—1-331. Sind.

P. zeylanica, Cav. F.B.I.—1-331. Ahmendnagar, Broach, Sind. November.
P. oceratocarpa, Dalz, F.B.l.—1-331. Karachi. December.

8. Decasehistia.
D. trilobata, Wight, F.B.I.—1-332. Amboli, Caslle Rock, W. Ghats. November.

11. Senra.
S. incana, Cav., F.B.l.—1-333. Karachi. December.
. 12. Siliscus. y

H. Trionum, Linn.?'F.B.I.—1-334. Deccan, Sind, widely. February.

H. surattenss, Linn., F.B.l.—1-334. Rdv bhendi. Kumta. November—December.

H. furcatus, Boxb., F.B.1.—1-335. Castle Rock, W. Ghats. October—Februaiy.

H radiatus, Willd., F.B.I.—1-335. Junnar (Poona District), Dhulia. September—October.
H. hirtus, Linn., F.B.I.—1-335. Dupari. Matheran, Khandalla, Foona AugustFebrgary,
H. micranthuos, Linn., #.8.3.—~1335. Poous, {&erk ,Sinl, widdy. Qtober

H. scindious, Stoeks.. ¥.B.1.—I-330. S8ind, Stocks. (specimens wanted,)

H. intermedius, 4. Rich., ¥.8.1.—1-836. Sind, Stocks, Kathiawad, Dalzs., (lpegi_mgng wanhd.)
H. Solandra, L. Herr., F.B.|.—1-336. Gugerat, Dharwad. November.

H. collinus, Roxb., F.B.|.—1-338. Guardens.
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H. pandurseformis, Btirm., F.B.I.—1-338. Chinehwad, Poona District. October.
H. vitifolius, Linn., F.B.I.—1-338. Vankai>as. Bahuli, Poona District, Revadanda. October—December
H. cannabiuus, Linn., F.B.l.—1-339. Ambadi. Cultivated widely.
H. Gibsoni, Stocks, F.B.I.—1-339. Deccan, Ooncan. Sind, Stocks., not found.
H. punctatus, Dalz, F.B.I.—1-340. Karachi. August—December.
H. Sabdariffa, Linn., F.B.I.—1-340. Lai ambadi. Cultivated widely. October—December.
H. fioulneus, Linn., F.B.l.—1-340.
H. Manihot, Linn., F.B.I.—1-341. In gardens.
H. tetraphyllus, Roxb., F.B.I.—1-341. Jungli bhendi. Amboli, Jambulpada. October.
H. angulosus, Mast., F.B.l.—1-341. Concan.
H. Abémoschus, Linn., F.B.I.—1-342. |Zasturi bhendi. In gardens.
H. tiliaceus, Linn., F.B.I.—1-343. Planted.
H. esculentus, Linn., F.B.I.—1-343. Bhajiclii hJiendi. Gardens.
H. rosa-sinensis, Linn., F-.B.I.—1-344. Jasundi. G ardens.
H. mutabilis, Linn., F.B.I.—1-344. Gardens.
H. syriacus, Linn., F.B.l.—1-344.
H. schizopetalus. Gardens.
13. Thespesia.
T. Lampas, Dalz. Sf Gibs,, F.B.I.—1-345. Ban bhendi. W. Gh#ts, widely. August—September.
T. populuea, Corr., F.B.l.—1-345. Bhendi. Shrivardhan. September.

14. Gossypium.

G. Stooksii, Mast., F.B.l.—1-346. Wild cotton of Sind. Near Karachi. December.
arboreum, Linn., F.B.I.—1-347. Narma or Deokapas, a tall fastigiate shrub with deeply-lobed leaves®
purple flowers, lanceolate stipules and seeds covered with white wool over-
lying green down. In gardens®
G. neglectum, Tod.g Watt. Diet. IV.—7. Deshi at Ahmednagar, Bengals of commerce. Resembling
G. arboreum in habit of growth and form of leaf, but with yellow flowers
with a purple centre. Evidently a hybrid or selection from G. arboreum.
G. religiosum, Roxb. * A vigorou s diffuse shrub, thriving in moist sandy soil ; stipules cordate acumi-
nate; flowers, yellow, large; down adherent to seeds; wool white or

@

' tawny.
. braziliense, Macf. . Pernambuco or Brazilian cotton; resembling G. religiosum, but with coherent
seeds.
. Wightianum... . Hinganghat cotton.

O O

. sp., wild, Badami, Dharwar—A climber in hedges on sandy soil; leaves 3—5 fid, pubesence stellate
wide sinuses between the lobes, variable, often with a blunt tooth; stipule
falcate; bracts cordate, toothed.

15. Kydia*
K. calycina, Roxb., F.B.I.—1-348. Ghats. November.

15.* Adansonia.
A. digitata, Linn., F.B.l.—1-343. Gorakhchinch, widely planted, Caranja ; naturalised.

16. Bombax.

B. malabaricum, DC, F.B.I.—1-349. Savar, Katesavar, Deocan, Konkan, widely. March—April.
B. insigne, Wall., F.B.I.—1-349. N. Kanara. March—April.

17. JSriodendr on.
E. anfractuosum, DC, F.B.|.—1-350. Pandhrisavar. Mawal, Poona District. January.

XXVII—SEBCULIACBJE.
Sterculia.

foatida, Linn., F.B.I.—1-354. Devdar* Konkan, planted. March— April.

urens, Roxb., F.B.I.—1-355. Saldhol, Candol. W. Ghats, Konkan, widely. December.

. villosa, Roxb., F.B.l.—1-355. Cowicha. Gadhvs Dang. February.

guttata, Roxb., r.B i.—1-335. Kikar, Goldar. W. Ghats, widely. February.

. colorata, Roxb., F.B.I.—1-359. Khaushi. W Ghats. March—April.

alatu, Roxb., F B.1.-1-360. Burboli Ghat, N. Kanara, recently widely planted, Poona, Khandalla
S. populifolia, Roxb., F.B.I.—1-861. Hewra, planted. -
S. campanula, Wall., F.B.|—1-362. Follicles membranaceous 1-seeded, dorsally winged, planted,
Kbandaha Hotel. March. -

RN R RN

5. Kleinhovia.
K. Hospita, Linn., F.B.l.—1-364. Planted.

6. Helicteres.
H. isora, Linn., F.B.l.—1-3665. Keliavan, Murudsheng. Guzerat, Deccan, Konkan, widely. JuIy—Novem
er. D -
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7. Pterospermum.

. suberifolium, Lam., F.B.I.—1-367. Mwhkund. N. Kanara. Poona, planted. December.

. acerifdium, Willd., F.B.I.—1-368. Kanakchapha. Deviman Ghat: widely planted, December—Feb-
ruary.

. reticulatum, W. and A., F.B i.—1-369. Poona, planted : W. GhAts southward.

. Heyneanum, Wall., F.B.I.—1-369. Dharwad, Dalz.

U UV

8. Eriolana.

. Stocksi, 1Took,f., F.B |.—1-370. Konkan, Stocks, (gpecimens wanted.)

. Candollei, Wall., F.B |.—1-370. Bothi, Hadang. Konkan, Dalz; deciduous forests, N. Kanara,
Talbot.

E. quinqudocularis, Wight., F.B.I.—1-371. Bvdjaridhaman.

mm

9. Pentapetes.
P. phaenicss, Linn., F.B i.—1-371. Tambdidupard Birchy, N. Kanara, Sehwan, Sind, in gardens.
August—November .
' 10. Mehania.
M. incana, Heyne, F.B.I.—1-372. Badami. November.

M. tomentosa, Stocks, F.B.I.—1-373. Sind.
M. Denhami, Br., F.B |.—1-373. Hills near Karachi. December.

11. Melochia.

. corohorifalia, Linn., F.B.I.—1-374. Near Godhra, Bombay, September—Njvember.
. velntina, Bedd., F.B.l.—1-374. Poona, planted. November.

<=

12. WaWieria.
W. indica, Linn , F.B.l.—1-374. Badami, Dharwad. August.

IS. Abroma.
A. augusta, Linn., F.B.1,~1-375. Ulat*kambal. Widdy, in gardens. January.

14. Ouazuma.
G. tomentosa, Kunth,, F.B |.—1-375. RudraksJii. Planted widely. March—August.

XXVII—TILIACEIE.

6. Grewia.

G. columnar is, Sm.. F.B.[.—1-383. Santaveri, Talbot, in fruit. December.

G. orientalis, Linn., F.B.I.—1-384. Wegern India, De Crespigny.

G, heterotricha, Mast., F.B.I.—1-385. Nilkand, N. Kanara, Talbot. November.

G. populifdia, Valil, F B.I.—1-385. Gango, Gangi (Sind). Badami, Dharwad, Sind. Augus—October.
O. salvifdlia, Heyne, F.B.I.—1-386. Bihul (Sind). Badami. June—August.

G. tilisefolia, Valdil., F.B.I. —1-386. Dhaman Bhimashankar, Hills near Poona. May—August.
G. agatica. Linn., F.B.I.—1-386. Phalsa. Cultivated widely.

O. oarpiuifdlia, Juss., F.B.I.—1-387. Londa, Dharward. October.

G. pilosa, Lam., F.B.I.—1-388. Badami. August.

G. villosa, Willd., F.B.l.—1-388. Porebunder, in fruit. October.

G. laevigata, Vahl., F.B.I.—I.-389. Karwar, Halyal, Talbot. August—October.

G. Ritchie, Magt., F.B.I.—1-389. Konkan, Stocks, W. GHats, Ritchie.

G. abutilifolia, Juss., F.B.l.—1-390.

G. hirsuta, Vahl., F.B.l.— 1-391. Bowdhan, near Poona. Augus—September.

G. polygama, Roxb., F B.I.—1-391. Matheran, Axnbdli, W. GHats. October'-December*

G. microcos, L.g F.B.I.—1-392. Castle Kock, W. GHats. November. .
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APPENDIX 1.

| lor a of a hill on the western verge of the Bee can.

The hill*eferred tois about 15 miles south-east of Poona. Near its base is Alundi
station on the Southern Mahratta Railway, and on its highest point is the fort known as
Mulhargud, which has wells and water-tanks yielding water near the surface asis common on
other hills near the Western Ghats. A bench mark on aridge 200—300 feet lower than the
fort is mark ed on the survey map; altitude 3,220 feet.

The hill consists chiefly of traprock io variable condition, on the surface in the disintegrated
form known as moorum with a scanty covering of soil; and at intervals beds of calcareous marl*
which, by the sides of water-courses, present moist vertical surfaces covered with a small form
of Adiantum Capillus-Veneris, Linn.  The vegetation, although varied, is not luxuriant, and
no large trees occur.

Ranunculacece,

Clematis triloba, Heyne.

Monispermaeez,
Tinospora cordifolia, Mlers.
Cocculus villosus, D C.
Cissampelos Pareira, Linn.
Crucjfera.
Cardamine subumbijllata, Hook. fil.
Capparidece.
Cleome siinplicifolia, H.f. and T.
Gynandropsis pentapbylla, JD C.
Capparis divaricata, Lamh.
Capparis grandis, Linn. f.
BixinecE.
Flacourtia Ramontohi, L. Herit.
Polygalece.
Polygala erioptera, D C.
Caryophylle<B.
Polycarpsea corymbosa, Lamk.
JElatinece. .
Bergia ammaunioides, Roxb.
Malvacea.
Malva rotundifolia, Z.
Abutilon muticum, G-. Don.
Pavonia zejlanica, Cav.
Hibiscus radiatus, Willd*
H. micrantbus, Linn.
H. oanuabiuus, L.
Tiliacea.
Grewia birsuta, Vahl.
Corchorus trilocularis, L.
" ZygophyllecB.
Tribulus terrestris, Linn. ¢
Fagonia arabica, Linn.
QeraniacecB.
Oxalis oorniculata, Linn.
Rutacece.
Murray a Kcenigii, Spreng.
Simarubect.

AUanthus exoelsa, Roxb.
Balanites Roxburgbii, Planch.
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JBurserac ece.
|Sowrellia serrata, JRoxb.

JbdJeliacece.
Méeia Azadiraobta, Linn.

Célattrinece.
GymnosporiaEQ on tana, JRoxb,
|dseode«]droii glaucum, JPers.

JRhamnece.
Zizyphus Jujuba, Lamh.
Z. lylopyrus, Willd.

Ampelidece.
Vitis repanda, W. $ A..
V. setosa, Wall.

SapindacecB.

Cardiospermum Halicacabnm”™ Linn.
Sapindus trifoliatus, Linn.

Anacar diacece,
Khus parviflora, JRoxb.
Leguminosce.

Grotaiaria orixensis, Itottl.
Indigofera linifolia, JEtetz.

I. cordifalia, Heyne.

I. trita, Linnfil.

I. argentea, Linn.

|I. tinctoria, Linn.

Tephrosia purpurea, JPevs.
Taverniera nummularia, D C.
Alysicarpus buplonrifolius, U O.
A. tetragonolobns, JEdgw.
Abrus precatorius, Linn.
Canavalia ensiformis, T> C.
Phaseolus aconitifolius, Jacq.
Rhynchosia minima, JD C.
Dalbergia lanceolaTia, Linn. -
Poinciana €lata, Linn-

Cassia Fistula, Linn.

C. occidentalis, Linn.

C. anriculata, Linn.

C. obovata, Coll ad.

G. Absus, Linn.
Tamarindus icdica, Linn.
Baubinia racemosa, Lam.
Mimosa bamata, JVMd.
Prosopis spicigera. Linn.
Acacia leucophlsea, Willd.
A. Suma, Kurz

A. Catecbu, Willd.

A. ljatronum, Willd.
Albizzia odor atissma, JBenth.
A. amara, JBoivin.

Combretacect.

Anogeissus latifolia, Wall.
LythraceaB.

Woodf ordia floribunda, Salisb.
Cucurbit ace C9.

M omor dfoa dioica, JRoxb.
Cucumistrigonus, JRoxb.
Citrullua Colocyntbis, Schrad.
Mukia scab rella, Arn.
Corallocarpus epigeea, Hook. f.
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Umbellifore.
Pimpinella Candolleana, JV. &T A.

JZubiacece.
Oldenlandia aspera, D C.
Morinda citrifolia, Linn.
Hamiltonia suaveolens, Hoaeb.
Spermacoce fespida, Linn.

Composites.

"Vernonia anthelmintica, JVilld.
Gnaphalium luteo-album, Linn.
Pulicaria Wightiana, Clarke,
£ dipt aalba, HassJc.
Glossocardia linearifolia, Cass.
Flaveria contrayerba.

Notonia grandiflora, D C.
Senecio hewrensis, Hoolc* JZ

S. Edgeworthii, Sk.f.
Goniocaulon glabrum, Oass.
Triehole pisradicans, 2> C.
Picoina tomentnsa, Cass,
Launea pinnatifida, Oass.
Sunchus oleraceus, Linn.

Flumbaginene.

Plumbago zejlanica, Linn.

JBbenacece.

DioBpyros Tapru, J3uch-Ha,m*
Oleacecc.

Schrebera swietenioides, Roxb.

Salvadoracete.
Salvadora persica, Linn.

ApocynacecB .
Carissa Carandas, Linn.
Vinca pusilla, Afessr.

A sclepiadete.
Hemidesmnsindicus, Z%.
Cryptolepis Buchanani, Hcetn <F Sch.
Calotropis gigantea, Br.
Pentatropis microphjlla, Wight and Am..
Daemia exteusa, Br.
Sarcostemina brevistigma, Wight and Arn.
Dregea volubilis, JBenth.
lioptadenia reticulata, Wight and Am.
Caralluiva fimbriata, Wall.

G-entianacect.
Canscora diffnsa, Br.

B or agin ete.

Ehretia 10vis, Hoxb.

Convolmtlacec*.

Bivoa bypocrateriformis, Chois.
Argyreia cuneata, JKer.
| pom s eiiocarpa, Br.
Convolvulus Bottlerianus, Chois.

Solamacet*.

Solanuin xantbocar puta, Schrad.
Pliysalis minima, Linn.
Witbania somnifera, Dunal.
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Scrophularinec.

Celsiaooromandel*ana, ~P—a,hl-
TTerpestesMonniera, SO, E.<!fr JC.
Sopixbiadelphinifolia, G-. L>on.

deanthacem .
Calophanes DalzelHi, T. binders.
Rnelliapatula, * Ta,cq.
Slepharis mollug'inifofia, I7er's.
XiepidagathiM cristata, JVilld,
Justicia diffusa, WiZid.
Ruagia elegans, Dalz.

Varbenacecs.
L antanalndica, Roxb.
Xiippianodi flora, JEtich.
C1 erodendron phlomoides, Linn f*

Labiatce.

Ooimum sanctum, Linn.
Fleet ran thus incanus, Link.
Ooleusbarbatns, J3enth,,

L eucaslon%jifolia, JBenth*

Nyctagines .

Boer haavia repens, Linn.

Boer haavia vertioillata, Poair.
L]

Amaraniaces.

Celosia argentea, Linn-
Digeiaarvensis, | TorsTc.
Amarantus teiauifolius, Willd.
Pupalialappacea, JkTotf.
JErualanat a, J-uss.
Achyrantbos aspera, Lin**.

Arizstolochiaowa.
Ariatolocbia bracteata, feés.

Santalacean.

Osyris arborea, Wall*
J2ziphorbia.ee <*.

Euphorbia ooccinea, Roth.
E. bypericifolia, Linn.

E. tbymifolia, JBtirm..

E. neriifolia, Linn,.

I Tlueg-dgialeucopyrus, PVillcL*
Jatropba Curcas, Linn.
Tragia involucrata. Linn.
Var cannabina.

Uriicacea.
Ficns religiosa, Linn.
F. glomer ata, JRoacb.

Orchidece.
Habenaria digitata, Lindl.

£ Liliacem.
Chlorophytum laxum* B,
Dipcadi montanum, JBafcer.
Soillaindica, ScuJcer™*
I phigenia indica, JZttnth.
Commeolinaceam.

Cyan otistnber osa, Schii.ltem>.
O. fascicTilata® JSchultes.
C. axillaris, JRcem. <$r &ch.
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Eriocauleat.
Srioeanlon sp.

Cyperacece.

Pycrens nitens, Nees.

P. cap ill aria, Nees.

Jnnoellus alopecuroidcs, C. B. Clarice*
Cyperus difformis, Linn.

C. digitatus, Roxb.

Fimbridfeylis diphylla, Vakl.

F. gainquangularis, Kunth.

Scirpus snpinua, Linn.

Fuirenft pnbescens, Kunth.

Gramine®.

Panicum punctatum, Burm.
P. progtratnm, Lamk.
P. miliave Lamlc.
Sdtaria glauca, Beauv.
Arthraxon lanceolatus, ffochst*
Mant6urus granularis, Linn.
Thelepogon degans, Roth*
|ohaemum laxum, Br.
Andropogon foveolatus, Del.
A- pertusus, WMd.
A* triticeus, Br.
Apluda varia, Hack.
Arigtida funiculata, Trin.
var. Royleana.
Chloris tenella, Roxb.
Gradilea nutans, Koen.
Eriocaulese, Cyperacese and Gramineso.
| hope to complete during the present season :—

Filiee*.
Adiantum Capillus-Yeneris, Linn.
A. Edgeworthii.
Athyrium filix-femina, Bernh.
Actiniopteris diohotoma, Forsk.

G. MARSHALL WOOD ROW,



25

APPENDIX 111.
PLANTS OF A BOMBAY SWAMP.

BY G. MABSHALL WOODROW.
(Head before the Bombay Natural History Society on 18th March 1897.)

The land from which the plants referred to were gathered is nearly enclosed by three
lines__Clerk Road, the Vélard, and the " Main Drain." Its altitude is nearly mean sea-level
and the greater part of it is said to be under water during the monsoon months. The soil when
dry is a sandy loam heavily charged with salt.

Vegetation is confined to a bank afew inches higher than the general levd ; it is chiefly
herbaceous, such woody plants as occur are under one year old, except Tamarix, which thrives
on land submerged a portion of the year.

The species found are 79 in number, but it is very probable that further search may
greatly increase the flora.  Thecollection referred to here was made in November and Decem-
ber. No Cryptogams were found, and it is probable that a search made during September

would reveal many.
In reviewing the plantsin their order, according to the natural system, it is found that—

CAPPABIDE"B are represented by Gynandropsis pentapkylla, DC, " Tilwan."

POBTULACE2E by Portnlaca oleraceu, Linn., the " Ghol" of the Marathas, and Purdane
of the English. Formerly much valued in salads and pickles. It has fallen out
of use in Great Britain and in this country, and appears to be little valued by
the well-to-do classes, as it is sldom seen in the bazaars.

CABYOPHYLLEZB by an elegant Stellaria, of which the specimen has been lost.

TAMABISCINE”J by a species of Tamarix not in flower.

MALVACEAE by seedlingsof the Portia tree, Thespesia populnea, Corr.; the *' Bendi
acba-jhar," a well-known littoral plant; a species of cotton (Goisypiunt
Wightianumg Tod.); and Malaehra capzata, Linn., a plaut of tropical Africa and
Americawhich has spread all over the neighbourhood of Bombay. It yields a
good fibre, and by some has been thought worth cultivating, but with " Sunn"
and " Ambaree” to compete with, it does not get a front place.

Rurace= by Pegannm Harmala, Linn., " Ispanda, harmala," an herb peculiar to salt-
soils and having a strong odour resembling Rue, and credited with medicinal
virtues, rather too wide to be deep.

AMPELIBEE by Fitis carnosa, Wall., " Ambat-vel," a common climbing plant in the
Concan; the succulent trifoliolate leaves, when tasted, have at first a pleasant acid,
which, however, soon becomes violently acrid. It is described as a domestic
application to boilsin the " Pharmacographia Indica."

LEGUMINOSZE by Aly&iearjpus rugosus, DC., and Erythrina indica, Linn., " PangaraV'
The solitary plant of the latter species is on the side of the Vdlard and somewhat
out of the reach of water. It has more the appearance of a truly wild tree thau
other examples near Bombay have—still it can scarcely be said to be indigenous
to the district.

LYTHRACE2E by Ammania baccifera, Linn., and by numerous vigorous seedlings of
Lawsonia alba, Lamk., " Mendi" or "Hinna'\ Those seedlings indicate the
class of soil adapted for this plant, should the vagaries of fashion again call for its
production as a commercial product. .

ONAGRACE”: by Ludwigia parviflora, Roxb., which is found ou the muddy banks of
tanks throughout the country. _

PASSIFLOBACE.3: by Carica papayas Linn., ' Papay " in numerous healthy seedlings.

CUCUBBITEAJE by Luffa echinata, Roxb.; and by another plant % far spent asto be
difAcult>to determine, but which is probably Citrulluo jistulosus, Stocks, a bitter
form of the water-melon.

PICOIDB"E by Trianthema monogyna, Linn., Vishkapra; " and two widespread spacies
of Mollugo—M, fiirta, Thunb., and M. spergula, Linn., " Jharas."

UWBELLIPEBJIi by those useful plants FENNBL, FcFniculum wvulgare, Gsertn., " Bari
shopha;" and Carum copticum, Benth., ® Ajwan." The vigor of both species
shows that they are indifferent to salt in the soil.

coMmPOSITE by the widespread weed Vemonia cinerea, Less., « Sahadevi ;" used to
promote perspiration. Also by Ageratum conyzoides, Linn., Blumea membranacea,
DC, B. ampleclans, DC, Far. maritima, and two more species of Blumea that

are undetermined and which offer to any member of the Society, who is expert in
- a
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the identification of plants of this genus, a nice opportunity for the exercise of a
valued talent,

Eclipta alba, Hassk. " Mdk4," a common weed whose variable medicinal virtues are
recounted in the " Pharmacographia Indica;" SphoerantJuis indicus, Linn.,
"Mundij" Cocsulia axillaris, Roxb., had evidently dried up soon after the water
went off. Sonchus oleraceus, Linn., the Sow Thistle.

BoBAGINBIE by Cordia Rotkii, Roem. and Sch., " Gondani” aud Beliotropium indicum,
Linn., a true halophyte, which was decidedly vigorous.

CONVOLVULACEE by a species of Convolvulus, of which only a single speciman was
obtained. It appears different from any dexribed in the flora of British
India, and there is nothing like it in the herbarium at the College of Science, but
one must not dogmatise from a single specimen with very few flowers available
for dissection. Cressa cretica, Linn., “Khardi" « Rudantitka/’ was frequent.
This little herb affects salt and moist land so generally that by some people it is
supposed to cause moisture. |pomcea sepiaria, Keen, “ Ambti," occurs on the
higher portion by the sde of the Velard.

SLANACBE by Phy salts minima, Linn.; Datura fastuosa, Linn.; Lgcopersicum
esculentumy Miller (the" Tomatoe,")* Solanum nigrum, Linn.; 8. melongena, Linn.,
(" Benguin" or " Aubergine") and 8. zantJiocarpum, Schrad. and Wend.

Those six species are all well-known plants which thrive on rich moist soil; they
appear to be indifferent to salt in the soil.

ASCLEPIADS, APOCYNADS, and*"GENTIANS would come in here, and their absence is
remarkable.

SROPHULARNEE by Scoparia dulciss Linn., a remarkable sporadic plant not
hitherto recorded from the Bombay Presidency, but recently become abundant in
Bengal; five specimens only were gathered after®a long search; next year they
will probably be abundant.

PEDALINEZE by Sesamum indicum, D.C., the Til" plant well developed, but dried up
completely ; in soil similarly moist, but without salt, this plant would probably have retained
some verdure till December.

ACANTHACE"I by Peristrophe bicalycnlata, Nees ab E., and Lepidagaljiis cristata,
Wwilld., " Talimkhana,"

VERBENACE”: by Lippia nodiflora, Rich.; " Vakkan/’ considered by Hindus to be a
febrifuge and diuretic.

LABIATE by Ocimum canum, Sims., oneof the species known as “ Ran iulas/' was
growing vigorously.

AMARANTACEZE by Celosia argentea, Mog., ".Kurdu". Amaranths spinosus, Linn.
" Katemath."

A. viridit, Linn.

A. polygamies, Linn.

A. tenuifolius, Willd, < Tandoolja."

Nothosaerua 6rackiatagW\ght.

AUrua lanata> Juss., K apur-madhur ."

Alternanthera sessilis, B. Br., " Doodhsagar."

Achyranthes aspera, Linn., " Aghada," occurred on the higher portions.

CHENOPODIACEJE by Suadafruticosa, Forsk., one of the plants called " Morus*' which
are burned in the preparation of alkali. The variable colour of this and of many
other plants which affect salt land is remarkable ; there may be found in proximity
plants of the palest green, and also plants of intermediate shades up to deep
purple. Brassica is another salt-loving genus in which the pale greea of cauliflower
and the dark purple of red cabbage may be seen.

EUPRORBACEE by Euphorbia thymifolia, Burm.; E. hypericifolia, Linn.; and the
cagtor ail plant, Riccnm communis, Linn.

URTIOACEE by a solitary seedling of the Banyan tree, Ficus bengalensis, Linn.,
" Wad,- which had germinated on the ground, a very rare ooudition for this tree.
It |S|ntereﬂ|ng to observe how Nature has provided tor the rotation of crops
by requiring that the fruit of the Banyan, which falls to the ground may rarely
germlnaIe although it is well matured, as may be proved by sowmg on crushed
bncks kept moist. I the seeds germinated under the parent tree a férest of weakly
plants would appear on a soil exhausted by producing the parent.
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CYPBRACES, by Cyperusrotundm; Mariacus mycrocephalus, Presl; and Scirpus mariti-
mus, Linn.

Graminezsby Paspalum distichum, Linn., a littoral grass remarkable for its variability
in habit under different conditions; the specimens exhibited would scarcely be believed
to be the produce of the same species; one ssimple stem grows upright and bearslong
leaves and flowers; another spreads on the ground, brancbes freely, and bears very
short leaves. It is to thisgrass that the great beauty of newly-formed lawn
in Bombay is due; it has a deep green colour and a dense velvety growth, but as it
grows in its native habitat in company with. "Hariyali," the two species are
mixed in making a lawn ; and Paspalum distich urn, Linn., either does not get enough
salt or does not bear lawn treatment well. It grows well for atime, but soon abdi-
catesiii favour of the hardier " Hariyali." Thelawn at the rear of the municipal
building at first had a predominance of this grass, but now it has little else than
" Hariyali," which has a greyish green tint.

The vernacular name of this grass has not been ascertainel ; it is easly distinguished
from " Hariyali" by the infloresence having only two divergent brauches, while the other
grass has from one to five branches.

Paspalum Banguinale, Lamk., occurs on this land Bparsy* and looks happier on the
roadside out of reach of the salt.

Eriochloa poly st achy a, H,B. & K. The many-stemmed woolly grass (as we may translate
its name) is as glabrous as a grass may be. It is abundant and vigorous on this land.

Panicum punctatum, Burm., is probably the most abundant of all plants on the land
under consideration, occupying generally the higher parts of the banks; it is decidedly
vigorous.

It is also the principal grass in the cultivated meadows of the district which have an
altitude a few feet higher than the land on which those plants were found.

Panicum colonum, Linn.

I schoemum rugosum, Salisb.

I seilema laxum, Hack.

Pennisetum typkoideum, Pers.

All occur in weakly tufts.

Sporobolus glaucifoliusy Hochst, appears to be vigorous and at home; its plant-body
resembles " Hariyali'* in a striking degree, but the flowersare quite distinct.

Ctjnodon dactylon, Pers., " Hariyali/' is an extremely wide spread grass; it occurs
from the south of Eugland to Australia, thriving on moist sandy soils, but capable
of bearing much drought, and apparently indifferent to salt. It may be observed
growing up through the sable refuse forming the Esplanade ride, while its
companion on the adjoining land, Ischoemum ciliare, Retz., isnot vigorous enough
during the cold season, to pierce the covering.

Cklorisbarbata> Swartz.

Eleusine indica, Gaertn. and

.Leptochloa arable a are grasses of a weedy habit growing anywhere, but

Diplachne fusca, Beauv., is characteristic of moist and salt tracts. It is really very
abundant near Bombay, but does not appear to have been observed until recently.

The last plant to be presented is dtturopus littoralis, Parl.> a creeping grass charac-
teristic of salt tracts.

The plants of the foregoing list may be separated into true halophytes or 3alt-loving
plants: plants indifferent to salt; marsh plants and weedy plants which grow

almost anywhere.
HALOPHYTES.

Peganum Harmé&la, Linn.

Blumea amplectans, DC, Far. maritima.
Eeliotropium indicum, Linn.
Cressacretica, Linn.

Suadafruticosa, Forsk.

Scirptis maritimus, Linn.

Etiochloa polystackya, H. B. & K.
Sporololus glaucifolius, Hochst.
Mluropus littoralis, Pers.
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PLANTS INDIFFERENT TO SALT.

Fortulaea oleracea, Liinn.
Thespesia popninea, Corr.
Malachra capitata, Lion,
Carica papaya, Linn.
Mollugo hirta, Thunb.

M. Spergula, J-iinn.
Fceniculum wvulgar e, Gsertn.
Camm cop ti cum, Be nth.
Cordia Rothii, Roem. & Sch.
Ricinus communis, Linn.
Cynodon dactylon, Pers.

MARSH PLANTS.

Tamarix sp.g not in flower.
Ammania baccifera, Linn.
l[tudwigia parviftora, Roxb.
Cmsulia axillarisy Roxb.
Itepidagathis cristata, Willd.
liippia nod {flora, Rich.
JPanieum punctatum, Burn.
Diplachnefusca, Beauv.
The remainder may be included in the section—Plants of a weedy character.

G.1.C. P. 0—No. 435 R. & A.—5-J1-97.—310—J. C.



KEPORT OF THE DIRECTOR OF THE BOTANICAL SURVEY OF
INDIA FOR THE YEAR 1897-98.

During 1897-98 full advantage was taken of the funds placed at the dis
posal of the Botanical Survey for botanical exploration in Assam and in
Burma, the portion of Assam to which attention was directed being the Bootan
frontier, and the portion of Burma to which the energies of the department
were chiefly devoted being the Kachin Hills. In the former area unassisted
native agency had to be relied on; in the latter the department benefited by
the assstance given by Lieutenant E. Pottinger, R.A., whose expedition, the
commencement of which was noted in last year's annual report and which
terminated in June 1897, was very successful botanically. Lieutenant
Pottinger's good offices were not, however, confined to_the work of collection
during hisjourney; hewas kind enough while at Myitkyina to enlist the
sympathies of Lieutenant Cruddas, 1.S.G., Commandant of the Police Battalion
there, on behalf of the survey. Lieutenant Cruddas has most kindly looked
after-the Collector Mokeem, who was put under hischarge before the close of
last year, and the collections sent to Calcutta astheresult of this arrangement
have proved exceedingly interesting and valuable. Mr. Pech6 of. Moulmein
has, as in former years, helped the survey by making collections on its behalf,
and towards the close of theyear the Rev. Julius Smith of Tounghoo also
kindly volunteered to assist. The best acknowledgments of the Director are
due to Dr. Watt, C.IJB., for much assstance in dealing with the material
obtained by himself and other collectors in Assam.

2. Survey of Northern India—The Report for 1897-98, prepared by
Mi\ Duthie, who was in charge of the department throughout the year, is
submitted in original. His duties have included the instruction and. examin-
ation in Botany of the students of the Forest School at Dehra Dun, the inspec-
tion of Government Gardens and Parks at Lucknow, Allahabad and Agra and
of thereserves at Aligarh, a visit to Balrampur in Oudh to examine and report
on a large number of famine food-products collected in the neighbouring jungles,
and avisit to Calcuttain order to compare with material in the Herbarium
there a number of the critical plants obtained by the collectors working under
bis direction on the North-Western Erontier during the year. These collections
have been made by Mr. Duthie's two collectors, Inayat K han and Har sukhn—by
the latter in Beluchistan, Hissar and Rohilkhand, by the former in Hazara, in
Oudh and especially in Tirah, whither Mr. Duthie was able to send bim during
the expedition; Colonel Sr T. Holdich, K.CJ.E., kindly looked after Inayat
Khan throughout the war. A number of officers engaged in the military
expeditions along the North-West Frontier have ajso assisted the Department
by kindly sending to Mr. Duthie collections of plants met with by them. The
progress made during the year in the preparation of"a " Elora of the Upper
Gangetic Plain " isdetailed in Mr. Duthi€'s report; this progress has been
very marked. Mr. Duthie has also been able to make someprogressin the
preparation of the materials for the "Elora of the Punjab Plain and
Rajputana.”

3. Survey of theBombay Presidency—Mr. G. Marshall Woodrow, who
has been in charge of the department throughout the year, submits the annual



2

report which is also forwarded in original. During theyear Mr. Woodrow
made a tour through aportion of the Peint Taluka into the Dang country; in
the course of thistour a Dumber of interesting observations were made.

4. Survey of Southern India—For a third time no annual report has been
submitted from this survey.

5. Publications—For the Records of the Botanical Survey three papers
have been prepared, viz:—No. 9, Report on the plants collected during the
Chitral Relief Expedition of 1895, by Mr. Duthie; No. 10, A botanical tour
in Chamba and Kangra, by Mr. G. A. Gammie; No. 11, A Note on the botany
of the KacHn Hills, North-East of Myitkyinay, by Lieutenant Pottinger and
mysdf. The final proofs of all three have been passed, but none of them have
yet been issued owing to the map that is to accompany No. 9 not having yet
been completed. Mr. Woodrow has continued his catalogue of plants of
Western India, which has been given as an appendix to his Report.

6. Economic and Agricultural Botany.—Mr. Duthie, as already stated
visited Balrampur in order to examine and report upon famine food-products.
| was ableto make a beginning with a study of the L eguminous crops of Bengal,
and hope eventually to be able to deal with them fully in a note for the
Provincial Bulletins of the Department of Land Records and Agriculture.
Bengal. During the year a Note on the mustards cultivated in Bengal has been
published in thisway and has also appeared as an Agricultural Ledger. The
precis of the Literature of wheat-rust mentioned inlast year's Report was
completed and published during the year.

7. Staff.—Sir George King, K.C.I.E., ceased tobe Director of the Botani-
cal Survey on 28th Iebruary 1898, on the afternoon of which day he made over,
to me the charge of the Department. His servicesto the Survey it is impos-
sible to overrate. Mr. N. B. Ranade, Curator of the Herbarium, Poona, died
on 15th October 1897. He was an excellent officer whose lossis greatly to be
deplored. The post he occupied has not yet been filled, but it is to be hoped
that his successor may be appointed as soon as possible.

CALCUTTA, D] DAVID PRAIN, M.B.y
_ Surgeon-Major, 1. M. 8.,
The 12th July 1898. ) Director of Botanical Survey of India.



Annual Keport of the Director of the Botanical Det)artment, Northern
India, for the year 1897-98.

| left Saharanpur on the 8th of April to join the Forest School camp at
Chakrata, from which place | accompanied the students as hotanical instructor
on their tour through Jaunsar and portions of Tihri-Garhwal until the end
of May. )

On the 8th of June | arrived at Mussoorie and remained there till the 12th
of October. My time at Mussoorie was chiefly occupied in the preparation of
materials for a book on the" Flora of the "Uppe Gangetic Plain.” On my
way to Saharanpur | halted for a few days at Dehra to collect specimens and
to obtain some information at the Forest School herbarium, where the local
flora isvery fairly represented. | arrived at head-quarters on the 22nd of
October.

On the7th of January | met the Director of Land Records and Agri-
culture, North-Western Provinces and Oudh, at Aligarh, where we inspected
the Usar reserves at Oherat and Gursikran; and on the 24th of that month we
visited the Juhi reserve near Cawnpore.

On the 2nd of February | left Saharanpur for Balrampur in Oudh to
examine and report on a large number of famine food-products collected in the
neighbouring jungles, and arranged for exhibition by Mr. Innes, the agent of
that estate, on the occasion of a visit madeto that place by His Honour the
Lieutenant-Governor.

| left Saharanpur again on the 9th of February for Calcuttato work for a
few days at the Herbarium of the Royal Botanic Garden, and on my return
journey | visited the Government gardens at Allahabad and Luck now.

On the 19th of March | went to Dehrato assist at the final examinations
at the Imperial Forest School, and returned to Saharanpur on the 29th of that

month.
BOTANICAL TOURS.

Baluchistan.—Captain Norman, Commandant of the Zhob Levy Corps,
was kind enough to allow oneof my plant collectors, Harsukh, to accompany
him on his tour of inspection through his district during May and June. This
portion of Baluchistan had been very little explored, and some very interesting
plants were collected.

Hazara—lnayat Khan, the head plant collector, was again sent to the
Kagan Valley in order to complete the collections frbm this interesting tract
of country. He worked there for four months, from the beginning of May,
and brought back a large number of valuable specimens. :

Eissar (Punjab).—Harsukh, plant collector, was sent to Hissar in Sep-
tember to make a collection of grass seeds for sending to the United States
Department of Agriculture and to Madeira. He also toob the opportunity of
collecting herbarium specimens of the more interesting flowering plants which
areto be found in this district. The Superintendent of the Cattle Farm kindly
gave him permission to collect the grass seedson the grass land attached to the
farm.

Tirah.—I was fortunate in obtalning permisson for Inayat Khan to
accompany the military expedition through Tirah last year. He was placed
junder the immediate charge of the Chief Survey Officer, Colond Sr T.
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Hungerford Holdich, K.C.I.E,, R.E., who very kindly looked after him all the
time. Although it was much too late inthe season for obtaining anything
like a complete collection of plants from this previously unexplored country,
he managed to bring back specimens representing over 100 species, including
a new genus of Labiatge, for which | have proposed the name of ¢ Afridia.’

Gorakhpur, Oudh and Rohilkhand—Two plant collectors, Inayat Khan
and Harsukh, left Saharanpur on the 19th of March to make collections of
plants in the submontane districts of Oudh and Rohilkhand. Harsukh was
sent to Gorakhpur with orders to collect specimens in that district, and
afterwards in that of Gonda. Inayat started work at Kheri, and was ordered
to explore the forests of that district and those of Bahraich and Pilibhit.
The fresh material which will thus be obtained from this tract of country
will, I hope, be of considerable assistance to me in the preparation of the local
flora upon which I am now engaged. | am much indebted to Mr. Eardley-
Wilmot for his kindness in affording every facility to my collectors whilst
travelling through the forests under his charge.

Herbarium—The collections made during the severa tours alluded to
above contained a considerable amount of new material. The herbarium has
also been enriched by numerous contributions, including some interesting col-
lections made by certain officers during the recent military expeditions along
the North-Western frontier. The following is alist of the contributors :—

1. The Director, "Royal Botanic Garden, Calcutta—Upwards of 600

sheets of specimens, including a valuable collection of Sikkim
orchids.

2. 27. W. Nay lor Beckett, Esg—New Zealand mosses, 100 kinds.
3. K. Richter JJajos, Budapesty Hungary.—A large collection of dried
specimens, chiefly from East Europe.

4. J. Sykes Gamble, Esg.—Twenty-two kinds of grasses from the
Bombay Presidency, and 11 species of bamboo from British
Bhutan and Sikkim.

5. P. W. Machinnon, Msg,—Severa interesting specimens of plants

from the neighbourhood of Mussoorie, some of which had not
been previously recorded so far west.

6. G. Marshall Woodrow, Esg.—Seventeen kinds of rare grasses from
the Bombay Presidency.

7. J. Martiny, Esq. {Forest Survey)—A fine collection of ferns from
Chamba.

8. Surgeon-Captain E. C. Hare—A large and interesting collection of
plants from the Samana range.

9. Surgeon-Captain C J. Milne—Some interesting collections of plants
from Buner, Jamrud, and the Khyber Pass.

10. Surgeon-Lieutenant* Colonel Wright.—A number of specimens coK
lected in the neighbourhood of Drosh.

11. Major G. Wingate, Chief Commissariat Officer, Tochi Field
Force—A. large number of specimens from the Tochi Valley
These were mostly samples of plants used as camel fodder, and
they were sent to Saharanpur for identification.

12. Captain Pirrie {Survey Officer) and Captain C. R. Reid, IV Sikhs —
Collections of plants from the Tochi Valey* -
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13. Captain Skey, RR—A large number of specimens collected on
his journey to Chitral last summer.

DISTRIBUTION.

Herbarium specimens—To the Director, Royal Botanic Garden, Cal-
cutta, over 4,000 sheets of North-Western Indian plants were sent.

Sets of Kashmir and North-Western Himalayan mosses were sent to—

The Director, Royal Gardens, Kew.

I he Director, Royal Botanic Garden, Calcutta.

The Keeppi of the Botanical Department, British Museum.
T. W. Nay lor Beckett, Esg., New Zealand.

M. B. Waterfall, Esqg., Bristol.

J. Sykes Gamble, Esq., Dehra Dun,

Seeds and bulbs—Collections of seeds of Himalayan and North-Western
Frontier plants were sent to the Royal Gardens at Kew and Edinburgh ; the
Botanic Garden, Cambridge; George Wilson, Esg., Weybridge Heath; Mons.
Correvon, Geneva; the Imperial Garden, J&. Petersburgh; the Roya
Horticultural Society of Tuscany; and to the Royal Botanic Garden, Vienna.

A large quantity of seed of different kinds of Indian grasses was sent to
Professor F. Lamson-Scribner, Agrostologist to the United States Depart-
ment of Agriculture; to Mons. H. Buysman, Middleburg, Holland; aso
to Mr. Blandy for sowing in Madeira. To the latter gentleman were aso
sent Slbs of the seeds of Desmodium triflonm for trial in Madeiraas a
soil-binder.

Several packets of American gtvs&s seeds, jr&o&lIv&d from Prt>fossnr |samsnn-
ScT\\me?, Tvae maAe 0Yc? to the Sipavasi(te'ELt ot the Government Botanical
Garden, Saharanpur, and to the Director of Land Records and Agriculture,
North-Western Provinces and Oudh, for trial sowings.

By request of the Secretary to the Kishengarh Durbar, Rajputana, 51bs
of Riga flax seed, and lib. of the best Turkish tobacco were obtained for experi-

mental sowings in that State.
A collection of Iris bulbsfrom Hazara was sent to Dr. Michad Foster

at Cambridge.

Miscellaneous—A collection of wood specimens of the various species of
Berberis found on the Western Himalaya was sent through Mr. Woodrow,
Poona, for chemical analysis in England.

A large collection of vegetable economic products, including dried fruits,
seeds, etc., were sent to the Science and Art Museum, Dublin.

A collection of clay modds of fruitsand vegetables, with glass case, was
sent to the Director of Land Records and Agriculture, North-Western Pro-
vinces and Oudh, for the use of the Cawnpore Agricultural Schoal.

"THE FLORA OP THE UPPER GANGETIC PLAIN."

Having received instructions from the Government of Indiato state in
my annual report what progress had been made in the preparation of this work,
| have to report as follows :—

1. A rough list totheend of Graminece has been prepared of all the
_piants known to occur within the proposed area.
2. K<ys to the genera have been compiled up to the end of Disciflorce,
as well as descriptions of the natural orders and most of the
genera up to that point.
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Some progress has also heen made in the preparation of materials for the
Flora of the Punjah Plain and Rajputana,

OFFICE ESTABLISHMENT.

The draughtsman has nearly completed the illugtrations of the Indian
Boragine$. He has also made sverdl good drawings of undescribed species
belonging to other natural orders By reguest of the Director of Land
Recordsand Agriculture, North-Western Provinces and Oudh, his services
were utilized for a few daysin the preparation of a series of coloured plates
of mogt of the varieties of ugar-cane grown in these Provinces

The Head Clerk, Umrao Singh, and the Assistant Clerk, Hutchinson, have
done very creditable work during the year, and | am satidfied with the way
in which the other members of the establishment have performed their duties.

MussoonIz, J. F. DUTHIB,
z Director Botanical Department,
The M Jme 1398> ) Northern India.



APPENDIX.

Financial statement of the Botanical Department, Northern India, daring the year 1897-98.

EXPENDITURE.

RECEIPT.

BOTAJTICAJ. D2?ABTMEHT, Exch . . . TraveIIing
Director's salary. S;I(i;oﬁng ?oﬁ?ggg' Establishment. ?Ga\é\(zé‘elil tTe% alcl)(;)fvivca;;e E g;\%n’g’lﬁmt) . Contingencies. Total. FodggrOst.rass F%dgﬁrm%ras Miscellaneous. TOTAL
8 a p 8 a p 1? a p* R a p. R a p. £ a p. Rap.|8ap.|Rap R am p! R a p
Budget grant for 1897-98 .| 10200 0 O] 1350 O O| 4070 0 O 1,700 0 O 300 0 O] 2050 0 O] 19670 0 O e - o
Expenditure during 1897-98 | 11,733 13 11* 956 61174 3933 1 0| 1,723 8 O 215 2 Of 2027 14 8| 20579 14 6 . ™
Exceeds . 153313 11 - . 1380 in 1547 511 o -
Balance .| = >= 303 91 136 15 0 8414 0 22 1 4 637 7 5 e ™! -
Reglized by sale during 1897-98 o - «« oo - " 4510 O 4510 0
* This includesithe inorease of sdary to RI,000 from the 25th May 1897, vide Government or India, Depaitment of Revenue and Agriculture, Order No. 146-45-1, dated 8th June 1897.
MUSSOOBIE, "l . J. F. DUTHIE,

The 15th June 1898.

'4
)

director, Botanical Department, Northern India.



Report on the work of the Botanica Survey, Bombay, for the year
1897-98.

1. The tour for this year was through, a portion of the Peint Taluka into
the Dang country.

2. The route selected was from Peint town due north to Waghai, Dang ;
as nearly as possible the line followed was that of 73° 33" W. Long.

3. There arenoroads on this route except foot-paths from village to
village. The villages shown on the map are only a few miles apart, but they
consist of very few houses, which stand widely separate from each other and
have walls of strong bamboo basket-work, plastered with mud. The walls
were in several instances seen entirely removed for repair, and the advantage

of such a system was striking in view of the devastation by plague in closely
built cities.

4. Therocksaretrap and the soil a yellowish brown, stony, sedentary
formation from the underlying rock.

5. Therainfall may be estimated from the occurrence of plants which
thrive under a known measurement of rain at 80—2100 inches annually.
6. The people are chiefly of the Boli and Bunbee castes.

7. The staple crops are Rice {Oryza sativa), Nagle (Eleusine coracana),
and Wari (Panicum, miliaceum). The only fruits cultivated were small
patches of Bananas near the houses : these are not irrigated. But the mango
naturally grows luxuriantly ; one mango tree which | measured was sixteen
feet in circumference four feet from the ground. The vigour of the mango
trees induced me to advise the headmen of some of the villages to procure the
finer sorts of mango and make money by exporting the fruit to Bombay, and

to offer assistance in getting plants of good sorts; but they did not show any
enterprise in that direction.
8. The forestshave—

Sang—Tectona grandis, Linn.f.
Shewan.—Gmelina arborea, Linn.
Hed.—Adina cordifolia, Book.
Sadara—Terminalia Arjuna, Bedd.
Damoda.—Anogeissus latifolia, Wall.
Tewaz.—Ougenia dalbergioides, Benth.
Koosumb.—Schleichera trijuga, Wtlld.
Chinch.—Tamarind asindica, Linn.

BaelL —iEgle Marmelos, Corr.
M oreshing.—Dalichandrone falcatum, Seem.
Shendree. —JVldlatus philippinensis, MuelL

Alun.—Elaeodendroa glaucum, Pers.
Chamail.—Baukinia Lawii, Benth.

Boot Chamail.—Bauhinia, sp. inc.
Panjambul.—Eujenia rubicunda, Wight.

" Burwei.—Hymenodiction obovatum, Wall.
Petaree—Trewia nudiflora, Linn.
Sirus—Albizzia Lebbek, Benth.
Mohwa.—Bassia latifolia, ftoxb.
Bfieir—Acacia ferruginea, B.C.

W ad.—Ficus bengalensis, Linn.
Buralu Wad.—F. mysorense, Heyne.
Madal.—Rhup mysorense, Heyne.
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Govindu.—Diospyros govindu, Dalz
Aloo.—Vangueria spinosa, Roxb.
Timboornee—Diospyros montana, Roxb.
Kakar.—Flacourtia Ramontchi, Linn.
Booda—Wrightia tinctoria, Br.

Bur wand.—Carissa Carandas, Linn.
Pangara—Erythrina suberosa, Boxb.
Birmira—Glycosmis pentaphylla, Corr.
Datira—Ficus gibbosa, BI.
Chandul.—Sterculia urens, Roxb.
Amba Pyer.—Ficus Tjakela, Burm.
Burak Pyer.—F. Rumphii, BL

9. The Mohwa tree was in full bearing. The succulent corolla beginsto fall
to the ground at daybreak and continuestill noon: during thistime women
and children may be seen on guard against cattle and collecting the flowers.

10. Ficus gibbosa, El., here called Datira, occurred frequently, and Ficus
mysorense, Heyne, JBuralu Wad, was also abundant. This tree is distinctly
epiphytal, and | had not hitherto met with it so far north. The fruit was
ripe and showed numerous staminate flowers in pollen mixed with the ripe
pistillate and gall flowersnear the meridian line as occurs in Ficus bengalensis,
Linn.

11. The fruit and flowersof Pueraria tuberosa, 2>C, Bender Coil, and
the fruit of Spatholobus Roxburghii, Benths Pallas Wail, were gathered. Im-
perfect specimens of those plants had previoudsy given much troublein the
herbarium.

12. An arborescent Bauhinia, Boot Chamail, which, apparently, is unde-
scribed, was observed, and the headman of Hatlond village was promised a
reward if he sent flowersof it to theherbarium at Poona. The tree appears
either to have inconspicuous flowersor to bloom rarely, asthe people had never
observed the flowers.

13. Erythrina suberosa was abundant in ripe fruit. Thelegume when ripe
is black and coriaceous, and it opens completely some time before the seed falls,
in the manner of Sterculia and Adenanthera.

14. Of Orchids only three common species and of Ferns only Cheilanthes
farinosa were observed. Thysanoloena agrostis, Nees, which ina natural state
had long escaped observation, was collected.

15. In all 175 specieswere collected or observed, but as the list is not
complete | have thought proper toretain it.

16. Near Tatpani village on my route are hot springs. The temperature at
noon in April was 90° F. The people said the water was much hotter in the cold
season. From this| infer that the temperature is nearly constant throughout
the year; it will behotter to thetouch in cold weather. The odour of the water
was faintly that of hydrogen sulphate, and the taste somewhat more nauseous
than that of warm water. There were no plants visible in the water, and the
surrounding vegetation was not peculiar in any wajr.

17. | had noT entered the Dang country, where tho forest is very dense
and cultivation almost entirely absent, and the country excessively broken up
"y huge trap dykes. | found | was much too early for sprouting tuberous
roots, and as | had elected to do as much as possble of the entire journey
from'poona on foot, on reaching Waghai Dang | had walked over 150 miles,
and the effects of fatigue and bad water compelled me to return quickly
by railway. .
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18. In December 1897 and January 1898 | spent nearly a month at Jeur,
Sholapur district, and collected 130 species, including an interesting grass well
known to the people and used asfood on fast days, called Tan Sana. | have
described this grass as Isachne obscurans and distributed specimens to the
principal herbaria.

19. Pandharpur was visited : its flora recorded and specimens of the
remarkable local plant, Jatropha glandulifera, Roxb., procured.

20. The synopsis of the Flora of Western India has been advanced to the
end of Composite. A copy of it is attached.

21. The Sisal hemp plantation at Nangaon is making good progress; it has
now 400 plants, and all except a few weakly plants stood throughout the hot
season without watering or special care. Bowstring Hemp plantstreated in the
same manner failed completely. _

22. While visiting the plantation | was fortunate enough to find good
specimens of Dicsdlospermum Ritchiei, C. B. Qlarke, some of which were trans-
mitted to the author of the genus. Nanothanmus sericeus, Thorns, was also
found abundant near Lanauli.

23. Thework of the Survey suffers much from the loss of Mr. N. B.
Ranade, who died on 15th October 1897. Mr. Ranade went out to search for
Preriaindica, Dalz, a plant which had eluded our collectors. He returned
successful, in fair health, to hishome in the plague-stricken city of Poona; a
few days later he became unwell and the end came quickly. His placeis not
yet filled, but | expect soon to get the assistance of Mr. M. S. Tagger see of
the Eorest Department, who was lately a student of this college.

POONA, ) . MARSHALL WOODROW,
> Officer in charge Botanical Survey,
The 30th June 1898. ) Bombay.
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APPENDIX.

THE FLORA OF "WESTERN INDIA.
BY G. MARSHALL WOODROW, PROFESSOR OF BOTANY, COLLEGE OF SCIENCE, POONA.
{Continued from Appendix | of Annual Report for 1896-97.)

PART 1.
8. |1Zrinocarpus.
E. Nimmoanus, Grah, F.B.I.—1-394. Cherd. W. Ghats, Konkan. Nov.-Dec.
9. Iriumfetta.
T. pilosa, Both., F.B.l.—1-394. Marmagoa* November.
T. rhomboidea, Jacq.q F.B.l.—1-395* Chikti, Deccan, Guzerat, widely. Nov.
T. rotundifolia, Linn., F.B.l.—1-395. Poona. August.
10. CorcJiorus.
C. capsularis, Linn., F.B.l.—-1-397. Surat, Bombay, Vingurla. September.
C. olitorius, Linn., E.B.I.—1-397- Guzerat, Decoan, widely. September.
C. trilocularis, Linn., F.B.I.—1-397. Deccan, Guzerat, Sind, widely. Sept.
C. fasticularia, Lam., F.B.l.—1-398. Bahuphali, Haranakhuri. Deccan, Guzerat. September.
C. antichorns, Bceusch., F.B.1.—1.398. Mudhiri Rajkot. Sept.-Oct.
C. tridens, Ziwn.,—F.B.l —1-398. Sind.
C. acutangulus, Lam*, F.B.l.—1-398. Fare], Konkan, widely. September.
13. JElosocarpus.
E. Ganitrus, Boxb., F.B.I.—1-400. Budrdksha. W. GHats, DeCrespigny.
E. oblongus, Gaertn, F,B.l.—1-403. Kasava Kasa. Mahableahwar. May.
E. tuberculatus, Boxb., F.B.l.—1-404. Budrak. W. GHats, DeCrespigny.
XXIX.—LINES;.
1. Linum.
L. ustatissmum, Linn., F.B.|.—1-41Q. Jawas. Cult. February-March.
L. mysorense, Heyne, F.B.l.—1411* Undri. W. Ghéts, Kolhapur. Oct.-Jan.

2. Beinwardtia.

R.trigyna, JPlancli.,F.B.l.—1-412. MiradoDgar, near Pen, Konkan.
In gardens widely. Oct.-Jan.

7. Erythoxlon.
E. coca, Lam., DC, Prod, 1-575 Cooa plant. In gardens. Cult.

XXX.—MALPIGIACEJE.

2. Hiptage.
H. madablota, Gaertn., F.B.I.—1-418. Madhumé&lati. W. Ghéts, Mulher. Feb.
8. Aspidopleris.
A. Boxburghiana, A. Juss., F.B.l.—1-420. Hills near Satara. Deoember.
A. canariensis, Dalz., F.B.l.—1-420. Kumta-Sirsi Road, Nilkund, N. Kanara. March.
A. cordata, A. Juss, F.B.l.—1-421. Buryel. Londa. Matheran. Sept.-Oot.
XXX L— ZYGOPHTLLEZ2B.
1. Tribulus.
T. terrestris Linn., F.B.1.—1-423. Sar&tA. Sind, Deocan, widely, nearly all year.
. . . Sehwan. Sind. Sept.-Dec.
T. alatus, Ddl., F.B.l.—1-423. Nindo trihwudri. ! L
y 2. Seetzenia. ’

. Laki, Sind. October.
S. orientals, Dene.,, F.B.l.—1-424.

8.  Zygophyllum.
Z. simplex, Linn., F.B.I.—1-424. Alethi JPutlani. Karachi, Sind, widely. Dei.
4. Fagonia,

F. arabica, Linn., F.B.I.—1-425. Dhamé&sd. Bijapur. Sind. Oot.-Dec.
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XXXIL—GEBANIACE*:.

2. Monsonia.

M. senegalensis, Guitt # Perr., F.B.l.—1-427. Ganesh Khind, Poona.
M. hdiotropioides, Cav., F.B.I—1-428. Thano Bulo Khan Road, 51 miles from Karachi. Aug.
4. Erodium.

E. cicntariam, Leman., F.B.l.—1-434. Quetta. Tata Dist., Sind. Feb.-Dec
5. Oxalis.

0. corniculata, Linn., F.B.l.—1-436. AmbushL Konkan, Deocan, Guzerat. Oct.-May.
6. Biophytwm.

B. sensitivum, DC, F.B.|.—1-436. . Poona, Baroda. Oct.-Jan.
7. Averrhoa.

A. carambola, Linn., F.B.I.—1-439. Karmar. Cult.
A. Bilimbi, Linn., F.B.I.—1-439. Bilimbi. Cult.
8. Jmpatiens.

1. Beddomei, Hook.f. F.B.l .—1-442. Western India. VeCrespigny.
|. Stocksi, H.f. & T..F.B.l.—1-442. Mountains of the Koukan Law. Stocks.
I. acaulis, Am., F.B.l .—1-443. . W. Ghats. October.
I. rivalis, Wight, F.B.l.-1444. Konkan, Stocks. Aug.-Feb.
|. chinenBis, Linn., F.B.l .—1-444. Sumpkund, Yacombi. N. Kanara.
I. Kleinii, W. & A.,F.B.I.—1-445. Cagtle Rook. Sumpkund. N. Kanara. Oot.-July.
I. inconspicua, Benth., F.B.I.—1-447. Dalzell & Gibson-
|. oppositifolia, ZE»T& ., F.B.|.—1-448. GHat Road, Wadi to Paladpur.  Oct.
I. Lawii,H.f. & 21,F.B.I.—1-448. Cagtle Rock, W. Ghéts. October.
|. Dalzdlir, H.f. & T., F.B.l.—1-449. Purandhur, Mahableshwar. Sept.
|. balsamina, Linn., F.B.l.—1-453. Terda. ) W. Ghéts, widely. Aug.-Nov.
I. pulcherrima, Dalz.gF.B.l .—1-458. Londa Road, Wadi to Paladpur, W. Ghats. Sep.-Oct.

; XXXI1.—RUTACEJS.
1. Ruta.

R. graveolens, Linn., F.B.I.—1-485. Stdap. Cult.

R. tuberculata, Forsk., F.B.l.—1-485. Boogta hillsin Sind, Yicary. Sibi. Dec-
3. Peganum.

P. Harmala, Livn., F.B.1.—1-486. Harmal. Bijapur, Phaltan, Hjderabad, Sind. Oct.-Dec®
5. Evodia.

B. Roxburghiana, Benth., F.B.I.—J-487. Mahableshwar. May.

8 Zauthoxylum.

Z. ovalifolium, Wight, F.B.l.—1-492. Ramghat, Dalzell. Nov.-Dec.
Z. Rhetsa, DC, F.B.I.—1-495. Chirphal, tirfhal, tisal. Warul, Ratnagiri Dist., in fruit. October.
9. Toddalia.

T. aculeata, Pers., F.B.l.—1-497. Ramghat, Dalzell, Sirsi. Nov.-Dec®
10. Achronychia.

A. laurifolia, Blitme., F.B.l.—1-498. Karwar, Godhuli® N. Kanara, Talbot. August.
12. Glycosmis.
pentaphylla, Correa., F.B.I.—1-499. Kinnird. Cadtle Rock, Khandalla. Nov/~Mar.

14. Murray a.

M. exatica, Linn., F.B.|—1-502* Kunti, Chulajuti. Khandalla, W. Ghéts. June-Oot.
M. Koonigii, J§preng., F.B.l.—1-503. Kadhi Limba. Hills near Pooua, planted widely. Feb.-ApriU
15. Clausena.

C.indica, OIVD., F.B.I.-1-505. W. Ghate. Dalzel],
C. Willdenovii, W. Sf A., F.B.I.—1-5086. Choria Ghat, east of Goa. Peisels,

16. Tripkasia.

T. trifoliata, DC* F.B.l.—1-507. Gardens.
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18. Luwvunga.

. deutherandra, Dale., F.B.l.—1-509.

19. Paramignya.

20. Atalantia.

. monophylla, Correa, F.B.l.—1-511. Makad-limbu.

. decumana, Linn,, P.B.l.—1-516, JPapanis. Pumelo.

22. Feronia.

. dephantum, Correa., F.BJ.—1-516. Kavath*

23. Mgle.

.Marmdos, Correct, F.B.l.—1-516. BaeU

XXXIV—SMABUBBIE.

1. Ailanthus.
excelsa, Roxh., F.B.I.—I-518. Mahérwkh. Deccan.
. malabarica, DC, F.B.I.—1-518.
9. Balanites.

. Roxburghii, JPlanch., F.B.l.—1-522. Hinganbet.

XXXV.—OcENACER,
I. Ochna.

Divimana Ghat. January.

. monophylla, Wight, F.B.l.—1-510. Kurwa Wagati. Amboli Ghét, forest 23 miles west of Ratnagiri.

Nov.-Jan.

Amboli Ghat. November.

21. Citrus.
medica, Linn., F.B.I.—1-514. MaJialungi. Cultivated.
do. Addag F.B.I.—1-545. Limbu, Sour Lime. Cultivated.
do. Zimetta.,, F.B.l.—1-515. Mitta Limbu, Sweet Lime. Cultivated,
. aurantium, Linn, F.B.l.—1-515. Narangi, Sweet Orange.
Ladoo, Navel
Cintra, Nagpur ,,
Khaguz, Mozambique, Y thin-skinned.
Ghoradya, Do. N thick-skinned.

Deocan, planted widely. March.

Deccan, planted widely. April-May.

Kumta-Sirs Road, Nagotna. March.

Dharwar, Deccan widely. March.

squarrosa, Linn., F.B.I.—1-523. Gardens often, Castle Rock, W. Ghats. June.

pumila, Ham., F.B.l.—1-524.

XXXVI—BUBSEBACB-E.

1. Boswellia.

3. Garuga.

4. Balsamodendron.

. mukul, Hook., F.B.I.—1-519. Gugul. Planted.
. Roxburghii, Am., F.B.l.—1-529. Gugul.

pubescens, Stocks., F.B.I.—1-529.
Berryi, Arn., F.B.l.—1-529.

7. Canarium.

. strictum, Roxb., F.BN.—1-534.

10. Filicium.

. decipiens, Thw., F.B.I.—1-539.

XXXVII.—MEiiAcaa.

1. Turrcea.

.virens, Linn., F.B.l.—1-541.
. villosa, Benn., F.B.I —1-542.

S. Konkan, Dalzell.

. serrata, Boxb., F.B.|.—1-528. Sdlai. Hillsin Deccan, widely. Feb.-March.

. pinnata, Roxb., F.B.l.—1-528. Kdhad. Guzerat and Deccan hills. Jan.-Feb.

Probably synonymous with B. Roxbur ghii.
Planted. Peit. Poona District.

Rocky parts of Sind.  Stocks.

May.

1

Ainsh™ N. Kanara. Talbot. February.

Planted. Poona.

Dhamanghol. December-
Koing Valley, near Pen. May-June.
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2. Naregamia*

alata, TF. & Ao F.BI.—1-542.

. Azadirachta, Linn., F.B.l.—1-544,
. Azedarach, Linn., F.B.l.—1-544.

Buklian.

. binectarifernm, Hooh.f., F.B.l.—1-546.

. ammalayanum, F.B.l.—1-558.Telyd.

. Rohituka, TF. » A, F.B.l.—1-559.
. eanarana, Benth. <f Hook., F.B |.—1-560.
. Lawii, Benth. Sf Hook., F.B.l.—1-561.

Savantwadi, Karwar. Nov.-Dec

4, Melia.

Nimg Kadunimb. Planted widely. March.

Planted widely.

. dubia, Cat*., F.B.l.—1-545. Litnbdrd. Harihar, Yacombi, N. Kanara, Parandhar Taluka.
5. Cipadessa,

fruticosa, Blutne, F.B,|.—1-545. Gudmei. Khandalla, W. Ghéts, Sept.
6. Dysoxylum,

Khandalla. Aug.-Sept.

10. Lansium.
Hoolical, Amboli, W. Ghéts. Nov.-Feb.
11. Amoora.

Widely planted in Gardens.
Goand. March.

NilkundGhét. Nov.
12. Walsura*

. piscidia, Roxb., P.B.l.—1-564. Walsura, Walursz, Ramghat. Nov.
13. Heynea.

. trijuga, Boxb., F.B.I.—1-565. Limbé&rd. Khandalla." Feb.-March.

SWIETENIA. (Occidental)

Mahogani, 7)C, Prod., 1-625. Mahagony. Planted. May.

macropbylla, King., Large-leaved Mahogany. Widely planted.
16. Soymida.

febrifuga, Adr. Juss, F.B.T.—1-567. Rohan. Thana District. March.

17. Chichrassia.

. tabularis, -4c?r. Jww., F.B.I.—1-568. Xd2 Devdari Dalmara. Yellapur. Jan.-Feb.
18. Cedrela.

. toona, Boxb., F.B.I.—1-568. Mahanim, Tuni, Kudak, Panchgani. Khandalla.

19. Chloroxylon.

. Swieteoia, DC, F.B.I.—1-569. HaldA.

XXXVIII

gelonioides, Koolc.f., F.B.l.—1-570.

. americana, Willd., F.B.l .—1-574.

Near Belganm, Gokak.

—CHAILLETIACEIE.
1. Chailletia.
Hegami Siddapur. Young. May.
XXXIX.—OLACINEZE.
1. Ximenia.
Desur, Badomi, SM. Ry. Feb.

. scandeng, Roxb., F.B.I.—1-575.

Wightiana, Wall, F.B.S—1-57").
Dana, Wall., F.B.I.—1-576.

ceylanica, Gurdn., F.B.l.—1-579.

. Rheedii, Gmel., F.B.I.—1-582.

5. Olax.

KhandaUa in fruit. Nilkund, N. Kanara. Apr .-Mar.

Dahili, noar Poona. December.
Rajkot. C. MaoNaghten. July.

6. Strombosia.
Poteli, N. Kanara. December .

9. Cangera.

Tellapur, N. Kanara. December.
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13. Gomphandra.
G. polymorpha, W. Sf Ag F.B.I.—1-582. Santaveri.

December.
15. Mappia.
M. fodtida, Miers., F.B.I.—1-589. Bdmvdngi. W. Ghdts, widely. Sept.-Nov.
XL.—iLICINBIE.
1. llex.
|. malabarica, Bedd., F.B.l.—1-598. W. GHats. DeCrespigny.
XLI.—CBLASTEINE M.
|. Euonymus.
E. indicns, ITeyne, F.B.l.—1-608. Divimana, Castle Rock, W. Ghats, Dec.-Feb,
4. Lophopetalum.
L. Wightianum, Am., F.B.I.—1-615. Balpale. Konkan, Sumpkand. Feb.-Jane.
6. Pleurostylia.
P. Wigbtii, TF. Sf A, F.B.l.—1-617. Ghfits Eonkan. Dalzell.

7. Celastrus,
C. panioulatus, Willd., F.B.I.—1-617. Karadk&ngoni Mdlkdngoni. Deccan and Gnzerat, widely. Nov.-Feb.

8. Gymnosporia,

G. Rotbiana, W. if A F.B.I.—1-620. Pancbgani, Matheran. Feb.-dnly.
G. montana, Boxb., F.B.l.—1-621. Rehal. Kamatkee Ghét, widely. October.
10, Elaodendron.

E. glauoum, JPcrs., F.B.l.—1-673. Bhuty&, Bhutkes, Alun. Deccan bills, Peint Taluk. Feb.-Aug.
I1. JSippocratea.

H. obtnsfolia, Boxb., F.B.l.—1-623. Ainsbi, N. Kanara. January.
H. Grabamii, Wight, F.B.l.—1-624. Lokhandi. Gbats, common. Dalzell. Jau.-April.

H. indica, Willd., F.B.l.—1-624. Divimana. April.

12. Salacia.
S. prinoides, DC, F.B.I. 1-626. Dehalli, N. Kanara. Talbot. January.
S. Brunoniana, W. Sc A., F.B.l.—1-626. Ramerhat. Dalzell.
S. Roxburgbii, Wall., F.B.l. —1-627. Jambbodara, near Atgaon. March.
S. macrogperma, Wight., F.B.I.—1-628. Ainshi Ghét. Nov.
S. oblonga, Wall., F.B.l.—1-628. Chborla Ghat. Dalzell.
XLIT.—RHAMNEJE.
1. Tentilago.
V. madraspatana, Gaerin., F.B.I.—1-631. Lolchandi. 23 miles east of Ratnagiri. Jan.
V. calyculata, Tul., F.B.I.—1-631. Dharwar, Yélapur, Sumasgi, Ot.-Dec.
V. bombaienss Dalz, F.B.I.,—1-631. Tinai, Cborla Gb&t, Konkan. Dalzell.
3. Zizyphus.
Z.Jujnba, Lamh., F.B.|.—1-632. Bor. Deccan, Gozerat, Sept.«Octy
Z. glabrata, Heyne, F.B.I.—1-632 Ahmedabad, Sui-at. Nov.-Dec,
Z. nummularia, W. 8f A, F.B.|.—1-632. Broach, Guzerat. Dec.
Z. (Enoplia, Mill,, F.B.l.—1-632. n Badami, Dharwar. August.
Z.xylopyrus, Wilid., F.B.l .—1-632. Ghoti, Ghotbor. Hills near Poona. June-Ausust.
Z. rugosa, Zamk., F.B.l.—J.636. Toran. lgatpu”a, Forests near W. Ghats. Feb.
5. Bhamnus.
R. trigneter, Wall., F.B.I.—1-639. Kori Fort, 12 miles, south of Lanauli. Feb.
Scutia. -
S.indica, Brongn., F.B.I.—1-640. Chimat. Mahablesbwar. Feb.-April.
«1. GQuanta,.

G. miorocarpa, DC, F.B.I,—1-643. Divimana, N. Kanara. Deo.
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XL —~AMPELIDER,

1. Vitis.

V. quadrangulavis, Wall., F.B.I.-645. Kdndvel, Chaudhdri. Bhownegar.
V. repens, W. 8f A, F.B.I.—1-646.

V. discolor,JDalz, F.B.1.-1646. W. Ghats, widely. Oct.-Dec.
V. pallida, WHA.*.B.l —1-646.

V. glauca, W.$ A, F.B.l.-1-647. Nilkund, N. Kanara. Oct.
V. gigantea, Bedd., F.B.L-1-648. Karwar. Aagust.
V. repanda, W. # A, F.B.l.—1-648. Gernul. Bowdhan near Poona. June.
V adnata, Wall., F.B |.- -1-649. Bowdhan near Poona, Kudia, N. Kanara. Talbot. May-Nov.
V. Linnffii, Wall., F.B.l.-1-649. Badami. August.
V. eriodada, W. $A., F.B.L-1-651. Kudgal, N. Kanara Jan.
V. latifolia. Roxb., F.B.L-1-652. W. Ghats. August.
V. vinifera, Linn., F.B.l.—1-652. DrdkshavelL Cultivated.
V. setosa, Wall., F.B.l.—1-654. Ehajgolichavel. Deccan, widely. July-August.
V. carnosa, Wall., F.B.l.—1-654. Ambatvel. Deccan, widely. August.
V. éongata, Wall, P.B.l.—1-658. Srai, Kumta Eoaa, Mahableshwar. May-Oct.
V. auriculata, Roxb., F.B.I —1-558. On rocks, sea-shore, Bombay, Deccan.  March.
V. tenuifolia, W. #A., F.B.|.—1-658. Godhaii, Karwar. March-August.
V. lancedlaria, Roxb., F.B.I.—1-660. Matheran.

3. Leea.

L. macrophylU, Roxb., F.B.l.—1-664. Dindd. W. Ghats. August.
L. aspera, Wall., F.B.l —1-665. Karwar. August.
L. sambuoina, Willd., F.B.I.—1-665. KarTcani. W. Ghats and Deocan hills. August.

XLIV—SAPINDACEZE.

1. Cardiosperntum.
C. Halicacabum, Linn., F.B.l.—1*670. Kamphuti. Near Bombay, Deccan hills. December.

2. Semigyrosa.
H. canescens, Thwates, F.B.l.—1-671. Earpd. Matheran, Diggi Ghat. Feb.-April.

4. Erioglossum.
E. edule, Blume, F.B.I.—1-672. Girganm, Bombay. Planted.

5. Allophylus.
A. cobbe, Blume, F.B.l.—1-673. Tipdni. Matheran, Lanauli. May-August.

8. Cupania.
C. (Blighia) sapida, an., B.F. SUPP—13. Alceetree. Planted at Pare and in Lanauli wood. In fruit. March.

11. Schleichera,

S. trijuga, Willd., F.B.l.—1-681. Koshimbo. Khandalla, Sirsi. Febrnary-May.
13. Sapindw.

S. trifoliatus, Linn., F.B.I.—1-682. Ritha. Londa, Ainshi, N. Kanara, Oct.-November.
15. Nephelium.

N. Lit-chi, Camh., F.B.l.—1-687. The Litchi. Cultivated in gardens rarely.
N. longana, Camb., F.B.l.-1-688. Mahableshwar. March-April.
17. HarpulUa.

H.cupanoides, 50" .~ " .1.-1-692. Near Poona, N. Kanara. Talbot. Nov.-Jan.

21. Dodoncea.

D. visooBa, Linn.,, F.B.L-1-697. Jakhmi, Badami, Dharwar, Sind. Widely planted as a fence. November.

23. Turpinia.
T.pomifera,J>C.,i.B.i..-1-698. Konkan and N. Kanara. DeCrespign;,. jan

XLVI.—ANACABDIACE-E.
1. Rhus.

R. Mywrensis, Heyne, r.Bti.—I1-9. Amoni. TT., n
Hills near Poona. June.
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3. Mangifera.

ZL indica, Linn., F.B.I.—11-13. Amhd. The Mango. Wild and cult. Jan.-Feb.
3 Anacardium.

A. occidentale, Linn., F.B.I.—11-20. Kdju,. Naturalised and cultivated, southern districts. Jan.-Feb.
6. Buchanania.

B. latifolia, Boxb., F.B.l —11-22. Char. Dang. Singhur, Poona, Pal forests. Feb.-Mar.

12. Odina.

O. Wodier, Boxb., F.B.I.—11-29. Moya, Shimti. Rajkot, Bowdhan, Poona. June.
14. Semecarpus.

S. Anacardium, Linn., r.B.i.—11-30. Bibbd, Bhildva. Sonapur, Singhur.  July.

. 16. I Zoligarna.

H. Arnottiana, Hook.f., F.B.I.—IF-36. Hoolgeri. Divimana, Kalare, Mysore border.  Feb.

H. ferrnginea, March, r.B.i.—11-37, Haisikutti, Young. March.

H. Grahamii, iZbofc/,, F.B.I.—11-37. Bibh&dd. Khandalla.  July.

18. Nothopegia,
N. Colebrookiana, Bluine, P.B.I.—11-40. Amberi. Divimana Ghét. Feb.

20. Spondias.
S, mangifera, Willd., F.B.l.— 11-42. Ambddd. Guzerat, widdy planted.

21. Dracontomelum,
T>: mangiferum, BUmie> F.B.|.—11-43. Hewra, planted. April.

SCLEBOCABYA (South African).
S. cdflira Introduced tree. Planted, Poona. March.

XLV1l.—MOBINGB.E.

1. Moringa.

M. pterygosperma, Gaertn., F.B.I.—11-45. Shevgd. Widdy planted. Jan.-Apr.
M. concanenss, Nimmo., F.B.l.—11-45. Differsfrom aboveonly in itslarger legflets; it is probably the wild

form of M. pterygogperma.  Boddi, Guzerat. April.

PAET II1.

XLIX.—CONNABACEJB.

2. Bourea.
R. santaloides, Woa.q F.B.I.—11-47. Vdrdh&rd. Cadle Rock, Ydlapur, Miradongar Pen. Oc.
4. Connarua.
C. monocarpus Linn., F.B.I.—11-50. Sundara. Amboli Ghat, Marmagoa. Dec-Jan.
C. Wightii, Hook f., F.B.I.—11-51. Potolli, N, Canara, Talbot. Feb.

L —LEGUM| NOSJE.
3. BotJda.

R. trifoliata, JPers, F.B.|.—11-63. Burbanpnr, Badami, § M. Ry. Ang.-Oct.
> 5. Lotononis. >
L. eoborden, Berth., F.B.|.—11-64. Sehwan, Sind. Deo.
6, Heylandia*
H. latebrosa, DC, F.B.l.—IT-65. Godhadi. Deccan, widdly. Feb.-June.
8. Crotalaria*
C. Burhia, Ham., F.B.I.—11-66. Gh&gari. Ahmedabad, Mirpnr Khas, Sind. Dec.-Feb.

C.filipe*, Benth, F.B | .—H-66. A Ahmednagar. Oct.-D<o.
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C. Stocksii, Benth., P.B.I —11-67.

C. vedtita, Baker,T.B.i.—11-67.

C. prograta, Roxb., P.B.I. —11-67.

C. bifaria, Linn, F.B.l.—11-69.

C.puslla, Hyne, F.B.I.—11-70.

C. mysorenso, Roth; P.B.I.—11-70.

C. triquetra, DalzoF.B.I.—11-71.

C. abida, Eeyne, F B.I.—11-71.

C.nana, Burm., T.B.I —I1 -71.

C. linifdlia, Linn.; P.B.I.—11-72.

C. calycina, Schrank, F.B.|—11-73.

C. lutecens, Dalz, F.B.I.—11-74.
C.retusa, Linn., F.B.I.—11-75. Culcula.
C. s=ricen, Retz, F.B.| —11-76.

C. Leschenaultii, DC, F.B.I.—11-75. Dingld.
C. varucosg, Linn,, F.B.I —11-77.

C. leptostachja, Benth., F .B.|.—11-78.
C.junces, Linn.* F.B.I.—11-79, Té&g.

C. madurenss Wight, F.B.I.—11-79.

C. fulva, Roxb., F.B.l.—11-80.

C, ramosssma, Roxb., F.B.|.—11-80.

C, medicaginea, Lamk., F.B.| —11-81.

C. orixenss, Rottl., F.B.I.—11-83. Andabail, Jensrue.
C. dtiiata, DC, F.B.I.—11-84.

12. Trigonella.

T. occulta, Del., F.B.l —11-87.
T. Foenum-Graecum, Linn., F.B.I.—11-87. Methi.

13.Mel Hot us.
M. paryiflora, Desf., F.B.I.—11-89. Ranmethi. "
14. Medic ago.
M. lupuling, Linn., F.B.I —11-90.
M. denticulata, Willd., F.B |.—11-90.
M. Bativa, Linn. Lucetne (vilaiti ghas).
15. Lotus.
L. corniculatus, Linn., E.B.|—11-91. '
L. Garcni, DC, F.B.|.—11-91.
16. Cyamopsis.
C. psoialenides, DC, F.B.I.—11-92, Gaivdr*
17. Indigofera,

|. echinata, Willd,, F.B.l.—11-92.

I. linifdlia, Retz., F.B.[.—11-92. Pandarfalt
|. cordifolia, Heyne, F.B 1.—11-93. Godadi.

|. triquetra, Dalz, F.B.l.—11-93. BecJiha. -
|. gandulosa, Willd,, F.B.I.—1-94. Barbadd.
I. trigonelloides, Jaub. Sf Spach., F.B.|.—11-94.
1. enneapbylla, Linn., T.B.I.—11-94. Bhuiguli.
I. uniflora, Hamilt., F.B.l.—11-94.
X..pentapbylla, Linn., F.B.l.—11-95,.

1. tenuifolia, Rottler., F.B.I.—11-96.

1l. trifoliata, Linn., F,B.1.—11-96.

1. ap. .

I.. trita, Linn./., F.B.I. —11-96.

1. paucifolia, Del., F.B.|.—11-97.

|. endecapbylla> Jacq., FB 1.—11-98.

|. birsuta, Linn., F.B.|—11-98.

|. argentea, |Ann.y, F.B.I.—11-98. Karunilu

I. tinctoria, Linn., F.B.1.—11-99. Nil, guli.

|. pulcbela, Roxb., F.B.I.—I1.-101. Barali, kalkathi.
|. anabaptida, Steud., F.B.l.—11-102.

I# condricta, Trin. N. Kanara.

18. Psoralea.
P. corylifolia, Linn*, F.B.I.—11-103. Bavchi.

Jambulpada, Colaba District. Oct.
Kbandalla, Mahablesbwar. Aug.

Ydlapur, Talbot. Oct.
Badami. November.
Badami, Dbarwar. Oct.
Dakor, Guzerat. Dec-
Vingnrla.  Oct.

Hoosungada, Konkan. Dec.-Feb.

Mabablesbwar. Sep.-Oct.
Poona.  Sep.

Poona. Oct.

Cadle Rock, W. Gbats.  Oct.
Jeur. Dec.-Jan-

Gtmd, N. Kanara. Jan.

W. Gb&tP, widdly. Sep.-Jan.
Vingurla.  Nov.

Khandalla. Oct.

Cultivated widdly. Sep.-Jan.
Kumta-Sird Koad. Dec.
Kumta-Srs Road. Feb.
Badami. Dec.

Baroda.

Poona. Oct.

Poona* Nov.

Lanauli. Jan.
F ennngreek. C ult ivat ed.

Poona, weed in fidds. Jan.

Sebwan, Sind. March.
Sehwan, Sind. March.
Cultivated.

Snd. March.
Poreb under. Dec.

Cultivated.

Deccan, Guzerat, Sind, widdy. Ang.-Dec.
Poona, Puran, Sind. Aug.-Dec.

Panchgani.  Aug.-Sep.
Deccan.  Ang.-Dec.
Sind.

Bijapur, Badami. Oct.

Badami. Aug.
Sind, Badami. Oct.
Pard, Chiplun. Sep.-Oct.

Jowada, Dang, in ripe fruit. Feb.

Poona. March.

Baroda, Dakor, Sind. Dec.
' Pancbgani. Oct.
Badami. JNov.

Poona, Sind. Nov.-Dec.
Cultivated. Nov.-Dec.

Near Mahablesbw ar. Aug.-Dec.

Mulier, Sind. Feb.
~ov.

Decoan, widdly. Aug.-Deo.
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20. Milletia.
M. racemosa, Be nth.> F.B.|.—11-105. Planted, Poona. Dasgaon, Konkan, in fruit. Oct.
21. Mundulea.
M. suberosa, Benth.% F.B.1.—11-110. Supti. Gokak. Ocdt.
22. Tephrosia.
T. tenuis, Wall., F.B.I.-11-111. Konkan, widdly. Oct.
T. tinctoria, Pers., F.B.l—11-111. Konkan, widdy. Oct.
T. senticoia, Pers., F.B.I.—11-112. Jenr. Feb.
T. purpureg, JPers,, F.B..—I1.-112. Unhali. Sarpunkha* Deccan, Guzerat. Oct. -Jan.
T.villnsa, Pers, F.B.l.—11-113. Badami. Aug.
T. paudfloia, Grah., F.B.l. —11-114. Hills at the Hnb river, Karachi. Jau-
23. Seshania.
S. sgyptiaca, Pers.,, F.B.1.—11-114. Sheuvri. Cultivated.
S. aouleata, Pers., F.B.|—11-114. Ranshevri. Deccan, Konkan, widdly, in wet places. Sep.-Oct.
S. grandiflora, Pers,, F.B.l.—11-115. Agastdy Radgd. Cultivated generally.
2S. Astragalus.
A. contortuplicatus, iiww., F.B.l.—11-122. Hyderabad, Snd. May..
A. Stocksi, Beth*; Boiss. Fl. Or.—11-492. Kirthar Mountains, H. E. M. James
28. Tavernicra,
T. nnmmularia, DC, F.B.l.—11-140. JetJimad, Jeshthamadh. Chatarsinghi near Poona. Dec.
30. Qeissapsis.
G.crigtata, IF. » ud F.B.I.—11-141. Khandalla. Oct.
Arachis.
A. hypoges, Ziw»., DC, Prod.,—11-471. Bhuimug. Earth Nut, Cult.
33. Alhagt
A. maurorum, Lour., F.B.I.—11-145. Javasd, Yavasd. Sind, widely. March.
36. Zornia»
Z.diphylla, Pero., F.B.I.—11-147. L&ndgil. Poona.  Aug.-Sep.
38. Smithia.
S. sendtiva, u4* ., F.B.1.—11-148. Kavld. Matheran, W. Gh4ts, Bombay. Sep.-Oct.
S. geminiflora, i*offi.. F.B.l.—11-149. Malwan. Dec.
S. purpures, Hook., F.B.I.—11-149. Bwrkiir. Lanauii. Sep.-Dec.
S. setulosa, 2Pz, F.B.I.—11-149. Mahableshwar.  Sep.-Deo.
S. bigemina, Kalz> F.B.|.—11-149. Burkee. ilahableshwar. Sep.sDec.
S. capitata, DaZs, F.B.I.—11-150. Sddu Gandi. Sep.
S. pycnantha, Benth., F.B.I.—11-150. Kanarae
S. blanda, JFa"., F.B.l.—11-151. Mahableshwar.  Sep.-Oct.
S. blandaracemosa, F.B.l . —11-151. Srd, N. Kanara.  Sep.
89, HEschynomene,

M. indica, Linn., F.B.l.—11-151. Kolhapur, Poona. Ang.-Dec.
M. agpera, Linn., F.B.I.—11-152. Bhend. Hangal, Dharwar.
40. Ormoearpum.

O. snnoides, DC, F.B.I.—11-152. Kadunugge. * Marshy fields, Marmagoa. Dec.

. 43. JEleiotis. -
E. sororia, 2>C, F.B.|.—11-153. Badami," Dharwar. Oct.

43. Pycnospora*
P. hedysaroidas R. Br., F.B.|.—11-153. Vingnrla. Dalzell. Deo,

44, Pseudarthria*
P. visida, W. & A, F.B.l.—11-153. Vingurla. NOT
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. sativus, Linn., F.B.l.—11-179.

picta, Desv.g F.B.I.—11-155.

monilifer, DC, F.B.l.—11-157.
hamosus, Edgw., F.B.X.—11-157.
vaginalis, DC, F.B.l.—158.
bupleurifolius, DC, F.B.I.—11-158.
loDgifolius, W. & A., F.B.l.—11-159.
rugosus, DC, F.B.l.—11-159.
tetragonolobus, Edgw., F.B.l.—11-159.
pubescens, Laic, F.B.I.—11-159.
belgaumensis, Wight, F.B.l .-—11-159.

dalbergioides, Benth., F.B.l.—11-161.

umbeéllatum, Dec, F.B.l.—11-161.
oephalotes, Wall., F.B.l.—11-161.

. pulchellum. Benth., F.B.l.—11-162.
. triquetrum, DC, F.B.l.—11-163.

laxiflorum, DC, M .l.—11-164.
gangeticum, DC, F.B.l.—11-168.

. latifolium, DC, F.B.l.—11-168.

diffusum, DC, F.B.l.—11-169.
polycarpum, DC, F.B.I—11-171.

. lotundifolium, Baker., F.B.I.—11-172.
. parviflorum, Baker., F.B.| —11-172.
. triflorum, DC, F.B.l.—11-173.

. precatorius, Zmn.,F.B.i.M1-175.

. ariegtinum, Linn*, F.B.l.—11-176. Harhara.

. sativa, Linn., F.B.1.—11-178. Mutaree.

Lakh.

. sativum, Linn, Matar. Garden Pea.
. arvense, Linn., Kalavatana.

vestita, TF. Sf A,, F.B.I.—11-181.

. villosa, DC, F.B.l—11-183.

Javanica, Linn., r.B.i.—11-183.

. pentaphylla, Dalz, F.B.I.—11-184.

. labialis, Spreng., F.B.I.—I1-'84.

. monosperma, DC, F.B.l.—11-185.
. pruriens, Z>C., F.B.l.—11-187.

Prishniparni

Field Pea.

Khaj-Kuiri.
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46. Tirana.
Pithvan. Bombay. Sep.
47. Alysicarpus.
Badami, Bhanapur, Dbarwar. Oct.
Padami. Oct.
Konkan, Deocan, Gnzerat. Oct.
Near Matheran, Bombay, M ay-Sep.
Shevra Gamli. Poona, Matoouga.  Sep,
Dakor, Poona. Oct.-Nov.
Poona, Nag a. Aug.
Hill near Poona. Bircby. Sep.-Nov.
Belgaum district. Mahableshwar. Sep.
49. Ougeinia.
Tinas. Hills near Poona. Feb.
50. Desmodium.
Near Matbeian. Sep.
N. Kanara. Oct.
Mand. Castle Rook, W. Gbats. Nov.
Koosagaon, near Poona. Oct.
Salvan. Bhowdhan, Poona. Aug.
Kerawati, Dharwar. Oct.
Chikta. Poona. Sep.
Castle Rock, Ydlapur, N. Kanara. Oct
Mahableshwar. Nov-
W. Gbéts. Oct.
Ranmethi. Dec can, widely. Oct.
51. Abrus.
Gun;. Gnzerat, Konkan, Deccan hills. Oct.
52. Cicer.
Grain. Cultivated. Dec.
53. Vicia.

Poona, in gardens. Feb.

54. Lathyrus*

Cultivated.
JPisum.

Cultivated.
Cultivated.

56. Shuteria.
Poona, Dbarwar. Oct.

57. Dumasia.
Mahableshwar. Nov.

58. Gtycine.

Pala,N. Kanara. Nov.
Yelapur. Aug.

59. Teramnus

Dc:can, widely. Aug.-NOT,
60. Mucuna.
Kanara. Feb.
W. Ghats, widely. Aug.-Dec
62. Erythrina.

. indica,i«y,p.g.i.—H-188. Bang at a. Sea coast.
. Btricta, Roxb.; F.B.|.—11-189.

Planted widel,,_ March_

Feb.

c- u «e
Bioghur HJIIS, Poona, Elephanta.



21

E. suberosa, Roxb., F.B.I.—11-189.
E. criga-gali, Linn., DC, Trod.—11-413.
£. aborescens, Roxb., F.B.I.—11-190.

64. Grona.
G. Dalzdlii, Baker, F.B.I.—11-191.
65. Galactea.
G. tenuibora, W. Sf A., F.B..1—11-192.

67. Spatholobus.

S. purpurens, Benth., F.B.r.—l1-] 94.
S. Roxburghii, Benth., F.B..—11-193. Falas wel.

68. Butea.
B. frondosa, Roxb., F,B,|.—11-194, Palas.
B. superba, Roxb.g F.B.I.—11-195.
70. Cnnavalia.

C. endformis, DC, F.B.[.—11-195. Abal
C. Stocksii, Z>a?z, F.B.|.—11-106.

72. Pueraria.
P. tuberosa, DC, F.B.I—11-197. Bodicoila. Bendarcoil.

73. Phaseolous.

P. lunatus, Linn., F.B.I.—11-200. Loblya.

P. vnlgaris, Linn., F.B.I.—11-200. Loba.

P. ssmierectus* Linn., F.B.I.—11-201.

P. trilobus, Ait., F.B.I.—11-201. Mukni.

P. aconitifalius, Jacq.—F.B.|.—11-202. Math, MatJci.
P. grandis, Valz. $ Gibs., F.B.|.—11-202.

P. paudflorus Dalz, F.B.[.—11-202.

P. Mungo, Linn., F.B..—11*203. Mug.

P.trinervius, Hcyne, F.B.I.—11-203.

74. Vigna.
V. Catiang, JEndl., F.B.|.—11-205. ChaulL
V. vexillata, Benth., F.B.| —11-206.
75. Fachyrhizus.
P. angulatus, Rich., F.B.I. —11-207, The Yam Bean.

76. Clitoria.
C. ternates, Linn., F.B.I.—11-208. Gohran, Goharni.
C hiflora, Dalz, F.B.I.—I1-208. Konkan.

77. Dolichos.

D. Lablab, Linn., F.B.I.—11-209. Wdljpdpadi, JPdvtd.
D. bracteatns Baker, F.B.I.—11-210.
D, biflorus, Linn., F.B.1.—11-210. Kulith, Hulga.

78. Psophocarpus.

P. tetragonoiobus, DC, F.B.I.—41-211. Chaudkiri, Ghevda.

79. Atylosia.

A. geminiflora, Dalz,, F.B.*.—11-212. Tulsi Dam.
A.lineata, TT. Sf Ao, F.B.T.—11-213. Rantur.

A. sziceg, Benth., F.B.I.—11-213.

A.madllis, Benth., F.B.I.—11-213.

A. kulnensis, Dalz, F.B.I —11-214.

A. carabaenides, Benth., F.B.I.—11-215.
A.rodrata, Baker, F.B.I.—11-216.

80. Cajantes*
C.indious, Spreng., F.B.l. —11-217. T&r.

Chakan, Poona District. April.
In gardens. March.
Planted, Poona, Feb.-Mavch.

Panchgani, Mahableshwar. Oct

Deccan hills, widely.  June-Oct.

Diggi, N. Kanara. May.
Pulsan, Peiut. Feb.

Guzerat, Konkan, widdy. Feb. March.
N. Kanara. Feb.

Deccan hills, widely.  Aug-Oct.
Mah&bleshwar. Sep.

Konkan, Dang. Feb.

Cultivated.

The Kidney Bean. Cultivated.
Hyderabad, Snd. Wild? Oct.
Deccan, Guzerat. Oct.
Cultivated.

Panchgani. Sept.

S. Konkan, Dalz.

Cultivated.

W. Gh&ts Mahableshwar.  Sept.

Cultivated.

Halaunda, M'war, Panchgani, W. Ghats.  Oct..

In gardensrardly.

June-Jan*

Sept.

Cultivated.
Konkan, Stocks*
Cultivated.

Cultivated.

In fruit. May.

Matheran. Bee.

4 Mahableshwar. Oct.-Jan.
Konkan, Stocks, DalzelU

Potolli, Talbot. Kulnawari. Jan.
Poona, Goa.  June-Oot.

Konkan, Stocks.

Cultivated.
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82. Cillista.
C. sriosa, Ait., FBI1—11-219. Banghevda. Wegern India, widdy. Feb.
84. Bhynchosia.
R.aureg, DC, F.B.|. —11-221. Badami. Nov.
B. cyanosperma, Benth., F.B.l.—11-222. Hirdosee Anmode, N. Kanara. Oct.-Jan.
R. minima, DC, r.B.i.—11-223. Deccan, Guzerat, widely.  Sep.-Jan.
B. minima, DC, var. F.B.|.—11-223. Laxiflora. Badami. Aug.
R. Memnonia, DC, r.B.i—11-224. Karachi. Oct.
85. Flemingia.
P. grobilifera, .R. -#/\, F B.|.—11-227. Banjanja. Matheran. Jan.
F. congesta, Boxb., F.B.I.—11-228. Z)ow Dowla. Vingurla. Dec.
F. Wallichii, TF. ~ .4., F.B.|.—11-229. Kanara. Feb.
F. involnorata, Benth., F.B.l.—11-229. Danddli, N. Kanara. Jan.
F. vedtita, Benth, F.B.|.—11-230. Bababooden Hill, Talbot. Oct.
F. tuberosa, Dalz., F.B.I,—11-230. Konkan, Stocks, DaUell.
86. Dalbergia,
D. Sissoo, Boxb., F.B.1.—11-231. Shis. Planted. April-May.
D. latifolia, Boxb., F.B.I.—11-231. Sisu, Sisham. Deccan hills. Waghai Dang.  Aug.
D. Stocksii, Benth. F.B.| —11-234. Konkan, Stocks,
D. sympathetica, Nimmo, F.B..—11-234. Petgdil. Yakambi. Feb.
1). tamarindifalia, Boxb., F.B.| *—11-234. Nilkand, N. Kanara. March.
1). lancedlaria, Linn., r.B.i.—11-235. Dandus. Alandi, Mundgode.  April.

D. Tolubilis, Boxb., F.B.l.—11-235. ,4fai.
D. paniculata, Boxb., F.B.I.—11-236. Phansa.
D. monosperma, Dais., r.B.i.—11-237.

Khandalla. Feb.
Pasaringi Kalghatgi Taluka. Talbot. April.
Ma van. Dalz. June,

87- Pterocarjpus.

P. indicus, TFtfta, F.B.|.—11-238. Khatriz Ghét, near Poona. Oct.
P. marBupinm, Boxb., F.B.I.—11-239. Bibla. Ydlapur, N. Kanara. Nov.

88. Pongamia.

P. glabra, Fow®., F.B.I.—11-240. Earan;. Konkan, widely planted. April.

89. Derris.

D. scandens, Benth.; F.B.I.—11-240. Mbfo SirilL Karwar. Jul

] - . y.
D. ulginosa, Benth., F.B.I.—11-241. Kajarvel. Mumbra, near Bombay. Feb.
D. oblonga, Benth., F.B.l.—11-242.

; Konkan. Stocks.
D. brevipes, Baker, F.B.| —11-244. Konkan  Stocks
D. Heyneana, F.B.|.—11-244. : )
D Bl —11.246 Konkan. Stocks, Law.

- canarensis, r.B.[.—11-230. Konkan, near Garsuppa, Dalzell.
92. Sophora.
S. tomentos, Linn.g F.B.I.—11-249. Gardens, Poona.
: 96. Caesaljpinia.

C. Bonducdla, Flem., F.B.I.—11-254. Sagorgota. . .
C. Nuga, Ait., F.B.I —11-255, Kaski, Deccan hills.  July-Sept.
C. Sappan, Linn., FB..I.—11-255. JPatang. Rutnagiri. Jan.
C pulcherrima, Swartz, F.B.I.—11-255. Sankdstr, Planted. Poona.  Sept.
C. sepiaria, Boxb., F.B.I.—11-256. Chilhar. Gardens all the year
C. mimosoides, F.B.I..—11-256. Poona, Nasik.  April-Dec
0. coriaria, Willd; DC, Prod.—11-483. Castle Eock, W. Ghats  Nov.-Dec’

UUDibi.  Planted. Poona, Dharwar n
Hcematoxylon (Central America).
H. campeaohiannm, Linn., DC, Prod.—11-485.
Logwood. Planted.
98. Mezoneiwum.

M. cucullatum, W. $f A., F.B.I.—11-258. Baghi.

Lanauli. March.
- 100. Poinciana.

P. data, Linn., F.B.I.—11-260. Sankesvar. Planted Pln T*-
P.regia, Bojer, F.B.I.—11-260. Gut mohor. f * BANUTS, %o Mahomedan tombs.

Planted. April-June.
101. ParUnsonia (Central America).
P. aculeata, Linn., r.B.i.—11-260. Vedi Babul. PrirtTl XT »

Poox». Naturalized. Jan.-Mar.
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102. Wagatea.
W. spioata, Dalz, F.B.l.—11-261. Vagati. Fitzgerald Ghat. Jan.
103. Cassia.
C.figula, Linn., F.B.1.—11-261. j&M>g Pahva. "W. Ghéts Deccan hills. Widdy planted. March.
C. marginata, .Boetf., F.B.I.—11-262. Urimedi, Uskiamen. Planted. Poona. July-Aug.
C. grandis, Zinn.f.,, DC, Prod.—11-489. Planted. Poona. April-May.
C. occidentals, Zinn., F.B.1.—11-262. Kashinda. Poona. Jan.-Mar.
C. sophera, Zinn,, FB.l—11-262. Jungli Takla. Bassein.  Nov.-Jau.
C. Tora Zinn,, F.B.1.—11-263. Takla. Deccan. Nov.-Dec.
C. tomentosa, Linn., F.B.I.—11-263. Gardens, Jan.-Mar.
C. auriculata, Linn* F.B.I.—11-263. Tarvad. Atoal. Deccan widdly. Jan.-July.
C. obovata, Collad., F.B.I.—11-264. Bhui-tarvad. Hyderabad, Sind, Bijapur, Poona. Nov.-Feb.
C. alata, Linn., F.B.1.—11-264. Simay Agasay. Gardens, Poona.  Oct.
C. dameg, Linn., F.B.I.—11-264. Kasid. Planted. Aug.-May.
C. montaca, Seyne, F.B.|.—11-264. Ghét between Collem and Castle Rock. Oct.
C. dlauca, Lam., F.B.[.—11-265. Motha Tarvad. Poona. Aug-Mar.
C. Absus, Linn., F.B.I.—11-265. Pavd, Konkan. Poona.  Sep.
C. pumila, Zam., F.B.|.—11-265. Dhnlia, Badami. Aug.
C. Klenii, W. &f A, F.B.I.—11-265. .Tambhdpada, Colaba. Oct.
C. mimosoides, Linn., F.B.l.—11-265. Poona, Poladpur, Konkan.  Sept.
104. Cyanometra.
C.ramiflorg, Linn., F.B.|.—11-267. N. Kanara. Talbot.
107. Hardioickea.
H. binata, Boxb., F.B.I.—11-270. Anjan. " Lulling Pass, Dhulia.
109. Saraca.
S.indiog, Linn., F.B.I.—11-271. Ashok. W. Ghats, widdy. Oct.-Mar.
111. Tamarindus.

T.indicus, Linn., F.B.I.—11-273. Chinch. Amli. Peint Taluk. Deccan. May-June.
T. dliqua, Linn., DC, Prod—11-486. Meccani Amli. The Locust Tree. In gardens.
114. Baubinia.

B. tomentosa, Zinn.; F.B.l1.—11-275. Indig? Widdy planted. Jan.-Dec.
B. aouminata, Zinn.; F.B.l.—11-276. Planted. July.
B. racemosg, Linn., V.B.I.—11-267. Ajpta. Deocan ; widely. May.
B. ZEfiidbarica, Boxb. F.B.l.—11-277. Bangda, in fruit. Feb.
B. Lawii, Ben th.; F.B.I.—11-277. Chamollee. A tree near 3rd milestone, Naiel.

Matheran Revid.  Pulsan, Peint taluka. Legume woody, 9" x " x \" twisted green or red tomentose.
B. diphylla, Kamilt* F.B,I.-11-278. Planted. Poona, Konkan, Stocks.
B. Vahlees W. $ A, F.B.I.—11-279. Chambvl Konkan Ghits.  April.
B. pnrpurea, Linn., F.B.I.—11-284 Rukta Katcehin. Deccan foredts.
B. variegata, Linn., F.B.I.—11-284. Kanchin. Planted widely.
B. ep.inc. Boot chamailL Peint taluk.
115. Negjvtunia. '

N. oleraces, Lowr., F.B.I.,—11-286. Halial, N. Kanara, Tafbot. Ooat-
N. triquetra, Benth., F.B.l.—11-286. Ahmednagar, SuraV  Oct
116. Xylia.

X. dolabriformis, Benth., F.B.I.—11-286. Jamba, N. Kanara.
117. Entada.

E. scandens, Benth., F.B.[.—11-287. QaramU. Lanauli wood. Srsd-Kumta Road, N. Kanara. Apr .-May.

118. Adenanthera.

A. pavoning, Linn., F.B1.—11-287. Batangunj. Planted. May.
119. Prosopis.

P. sicigera, Zinn., F.B.1.—11-228. Shami, Saundad, Sumari. Poona, Deooan, Guzerat. Dec.-Feb.

P. Sephaniana, Kunth., F.B.l.—11-288. ' Goga.

120. Dichrostachys.
D, cinerea, W. 3f A,, F.BJ,—11-288. Sigum, Katu Poona, Badami. Jeur. Sep..Oct.
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122, Parkia.

P. bigiandulosa, W. $ A., F.B.I.—11-289. Chenduphul.

123. Desmanthus.

D. virgatus, Willd., F.B.l.—11-290.

124. Leuccena.

L. glauca, Benth., F.B.I.—11-290. Kubabhal,

125. Mimosa.

M. pudiea, Linn., F.B.I.—11-291. Lajalu.

M. rubricaulis, Lam., F.B.l.—11-291. Aral.

M. hamata, Willd., F.B.—11-291. Arkar, Arati.
127. Acacia.

A. Farnesiana. Willd.,, F.B.I.—11-292. Devbabhal, Kankri.

A. planifrons, W. Sf A, F.B.I.—I1-2S3.  Salt.

A. arabica, Willd.,, F.B.I.—11-293. Babhal.

A. arabica, Willd,, F.B.I.—11-293, var. BamJcanta.

A. arabica, Willd., F.B.I.—11-293. var. Eree Babhal.

A. eburnea, Willd., F.B.I.—11-294. Marmati.

A. Jacquemontii, Benth., F.B.l. —Ratobauli.

A. tomentosa, Willd., F.B.l.—I1 294. KlJiairi.

A. leuoophlcea, Willd., F.B.I.—11-294. Hivar. Sewar.

A. sum a, Kurz, F.B.I-—I1-294. Sonkairi.

A. Catechu, Willd., F.B.l.—11-295. Khair.

A. Sundra, DC, F.B.l.—11-295.

A. ferrusinea, DC, Jehan Karikara.

A. Senegal, Willd., F.B.I.—11-295.

A. Latronum, Willd,, F.B.I.—11-296. Devb7iabal.

A. concinna, DC, F.B.I.—11-296. Shih Mi.

A. Intsia, Willd.,, F.B.I.—11-296. Chilari.

A. pennata, Willd., F.B.l.—11-297. Semba.

A. Burkei, Benth.

A

Internodee—Shorter than leaves.

Planted. Deo.

In gardens. Naturalized. June-Jnly

Poona ; widely in gardens. Sept.-Oct.

Kumta Road sides. Oct.
Gardens. Aug.
Deccan widely. Sept.

ladig? Occurs widely. August-March.

The Umbrella Thorn. Planted. Poooa. Nov.

Deccan, Guzerat. Widely. Jnne-Jan.
Deccan, Guzerat. Widely. June-Jan.
Deccan, Guzerat. June-Jan.

Deccan. S. M. Country. Nov.-Feb.
Ahmedabad. Feb.-May.

Dangs. Dec.

Deccan, widely.  Jan.-Peb.

Konkan, Deccan. widely. May-July.

Deccan, S. M. Country, Guzerat. Aup.-Scp.

Deccan. August.

Pulsan, Peint Talnka Dang.

Sind. Stocks. April

Deccan ; widely. Sept.-Nov.

l)ecoan hills, N. Kanara. March-July.
Deccan hills.  Aug.

Deccan, Konkan hills. Fcb

Anna tree of Damaraland. Planted. Poona. Jan.
. Balfourii, Woodrow, sp. nova. A middle-Sized tree resembling the babhul

Socotra by Dr. Balfour of Edinburgh and naturalized at Poona.
Bark, rugged, brown; lenticels prominent on young branches.

, raised from seed collected in

Leaves--\" to 2" X $' to |7 ; leaflets 10 pairs; petiole \", rachia with a gland below lowest and ‘l-‘-ﬂ.h"-

pair of leaflets ; pinnules 16 pair, +.J" mucronulate.
Flowers—Yellow ; capitula with [*
Stijpulary thorns—J" to 1" strict, slender, white.
JEruit.—
wads.

to 1" peduncles, axillary, fasiculate. J

>

2" X U" subglobose, crustaceous, brown, glabrous, tardiw, "*"dehisoent, with much pith and 6 to 12

Seeds—\" X \" X \"ea¢1n gde with prominent channelled line, following outline interrupted at base,

enclosing foveolate area.
This tree is clp™jy allied to A. Farnesiana, Willd

128. Alhizza.

A. '®Jrubek, Benth., F.B.I.—11-298. Shiras.

AMti odoratissma, Benth., F.B.1.—11-299. Siris.

A. procera, Benth. F.B.1.—11-299. Kinhai. Godhunchi.
A. Incida, Benth., F,B.I.—11-299. Matheran.
A. stipulata, Boiv.,—F.B.l.—11-300. Udnl-phalari.

A. amara, Boiv.,, F.B.I.—11-301. Lalai.

331. Pithecolobium.

P. dulce, Benth., F.B.I.—11-302. Waloyeti AmilU
P. bigeminum, Benth.y F.B.l.—11-303 Kachlor.
P. saman, Benth., Lon. Jour. Bo\—11-423.

PART V.

LI.—ROSACES.

3. Prunus.
P. Amygdalnp, Baill., F.B.l.—11-313. Badam.
F. persica, B. $ JEL.f. F.B.|.—11-313. AlG.

., in the struoture of its crustaceous pithy pod.

Deccan hills. Planted widely. Feb.-March.

Chinchada. Poona. Sirsi. April-May.
Poona. June.

Fitzgerald Ghat. April-May.
Poona. May.

Planted widely.
Divimana, N. Kanara. Feb.
Rain tree. Phnted. Thana, Poona.

Tho Almond. In gardensrarely,
ThePeaoh. Gardens. Panchgani.
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6. Pygeum.
Gardn_eri, Hoohf., F.B.l.-11-321. Mabableshwar. Nov.
. Wightiauum,J3j.,F.Bi.-I1.319. Divimana, N. Kanaia. Nov.
8. Bubus.
moluccanus, Linn., F.B.l.—11-330. Wesern Ghéts. Southward. Oct.
. lasiocar pus, Smith, F.B.I.—11-339. Rajapuri. Raspberry. Panchgani. May.
. rosagfolius, Smith, B.C., F.B.|.—11-341. Gardens. Aug.
10. Fragaria.

. indica, Andr., F.B..—11-343. Ydlow-flowered Strawberry. Gardens, Baroda, Poona. Jan.-Mar.
. vexca, Linn., F.B.I.—11-344. Strawberry. Gardens, Mahableshwar, Jan.-Apl.
11. Potentilla.
supina, Lirm., F.B.l.—11-359. Karnali Guzerat. Nov.

16. Bosa.
No species of this genus is indigenous, and the few widely cultivated species are doubtfully identified.
17. Neurada.
. procumbens, L. F.B.l.—11-368. Hills at the Hub river, Karachi. Jan.
17a. Cydonia.
. vnlgaris, Pers., F.B.I.—11-369. Bihi. The Quince. Planted rarely. Mahableshwar.
19. Eriobotrya.
. japonica, Lindl., F.B.l.—11-372. The Loquat. Planted, Poona
20. Pyrus.
. Mains, Linn., F.B.I.—11-373. The Apple. Planted, Panchgani, rarely
communis, Linn, F.B.I.—11-374. Naspati. The Pear. Cultivated near Mahableshwar.
LIL—SAXIFRAGES.
3. Valhia.
. viscosa, Boxb., F.B.|.—11-399. Divale, 23 miles east of Ratnagiri. Jan.
LIIL—CBASSULACE":.
3. Bryophyllum.
. calycinum, Salisb., P.B.I.—11-413. Panfhad. Wai, Satara Dist. Jan.
4. Kalanchoe.
glandulosa, Héchst., F.B.1.—11-414. # Singhad. Hillsnear Satara. Mar.
. spatulata, DC, F.B.l.—11-414. Panckgani, Badami. Oct.-Nov.
.floribunda, W. Sf A., F.B.I.—11-414. Hillsi T Satara. Nov.
. brasiliensie, Comb., F.B.l.—11-415. Gokak, Panchgani. Oct.
LIT.—DBOSEBACBIE.
1. Drosera.
. Burmanni, Vahl. r.B.i.—11*424. Siddapur, Yacombi, N. Kanara, Jan.-Feb.
indica, Linn.; F.B.I.—11-424. Sawantwadi, Mahableshwar, Lanauli. Nov.
LVL—HALOBAGE.E*
4.  Myriophyllum. ! ?
. interme fam, DV=r'.B.i.—11-433. >The Lake, Mahableshwar. Nov.
LVII .—RHIZOPHO?EZB.
1. Bhizophora.
. muoronata, Lam., r.BJ.-11-435. Doombee. Hareshwar. Deo.
3. Kandedlia.
. Rhegaii, Wha" r.B.i.-H-437, Kamta, Mar.
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4. Bruguiera.
B. parviflora, Woa., F.B.I.—11-438.

5. Cardlia

C. integerrima, DC, F.B.l.—11-439. Panshi.

LVIIL—COMBRETACEJI.

1. lerminalia.

Catappa, Linn., F.B.l.-11-444. Deshi badam.
. Belerica, Boxb., F.B.l.—11-445. -Ba&gda
. Chebula, Retz, F.B.I.—H-446. Hirda.

. Arjuna, J5” ., F.B.I.—11-447. Kahu, Arjun, Arjunsadada.
. tomentosa, JSedd., F.B.I.—11-447. "»».

. paniculata, Roth., F.B.I.—11-448. Kinjal.

i

2. Calycopteris.
C.floribunda, Xaw6., F.B.I.—11-449. VksU.

3. Anogeissus.
A. latifolia, Wall., F.B.I.—11-450. Bhavda, Bamora.

4, Lumnitzera.
L. racemosa, Wild., F.B.l.—11-452.

5. Combretum.
C. ovalifolium, Roxb., F.B.I.—11-458. Pilolka, Bokuryel.
C. extensum, Roxb., F.B.I.—11-458.  Piluki, PeniU

6. Quis quails.
Q.indica, Linn., F.B.I.—11-459.

LIX,—MY BTACEE

4. Psidium.
P. Guyava, Linn., F.B.I.—11-468. Jamb, Pairu*

Myrtus.
M. commnnis, Linn., B.C. Prod.—Il1-239, Myrtle.

8. Eugenia.
. 5« Inaiactensis, Linn., r.B.i.—11-471.
Jambos, Linn., F.B.I.—11-474. Gulab Jamb.
hemispherical Wiglit, F.B.I.—11-477.
laeta,Ram., F.B.l—11-479.

toddaliodes, Wight, F.B.l.—11-482.
Wightiana, Wight, F.B.l . —11-485.
zeylanica, Wight, F.B.l .—11-485.
Hsaophylia, Thwaites, F.B |.—11-488.
caryopbyllaea, Wight, FB | —11-490.
.-rubicunda, Wight, F.B.l,—11-495.
Stocksi, Duthie, F.B.|.—11-498.
Jambolana, Lam., F.B.I.—11-499. Jambul.
Heyneana, Wall., F.B.I.—11-500.

. macrosepala, Duthie, F.B.l.—11-501.
bracteata, Roxb., F.B.l.—11-502.

Mooniana, Wighty F.B.l.—11-505.

. uniflora, Linn., F.B.l.—I1-505,

Ceppa, Titpali.

LendiJamhul.

mmmmmmmmmmmmmmmmm

9. Bdrringtonia.

B. aoutangula, Gaertn, F.B.l.—H-508. Nevar.

10. Careya.

C. arborea, Roxb,, 7.B.I.—I1-57 1. Kumbha.

Rangoon creeper.

memecylifolia, Talbot., Jour. Bom. Nat. Hist. Soc, Vo—=XI, 236.

Koukan, N. Eanara. Stocks, Talbot.

Earwar. Dec.

Marmagoa. Nov.

Planted, Deocan, widely. Apl.
Devale, Konkan. Apl.
Mahableshwar. Apl.
Apl.-May.

Hills near Poona. July.
Near Sirsi. Nov.-Dec.

Deccan Hills.  Sept.-Oct.

Deccan Hills, widely. July-Nov.

Batnagiri. Jan.

Karli, W.Ghats. Feb.
Khan d alia. Jan.

Rangoonacha vel. Gardens. Mar.-Ang.

The Gnava. Cultivated.

The Myrtle. Planted.

Planted. Apl-May.

Planted, widely. Feb.
Ainshi Ghat. Mar.-Apl.
W.Ghats. Nov.

Kalpa. May.

Cadtle Bock, W. Ghats. Jan.
Feb.-Mar.
Sawad, Kanara. Feb.

Konkan.  Stocks,

Marmagoa, Mahableshwar. May.
Shioghad. Mar.-May.
Konkan.  Stocks..
Planted widely. May.
Mahableshwar. May.
Nagar, N. Kanara. Jan.-Feb.

N. Kanara. Poona, planted. Apl.-Jnly.
Ainshi Ghat. Talbot. Nov.
(American.) Gardens, Aug.-Sept.

Waghai, Dang.

Shrivardhan. Oct.

W Ghats, widdy. Apl.
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LX—MELASTOMACEX.

1. Osheckia,
O. trnncata, Don., F.B.l.—11-514. Londa, Collem. Oct.
3. Melastoma,
M. malabathricum, Linn., F.B.I.—11-523. Palore. Kumta, Sddapur. Oct-Mar.
10. Sonerila.
S. scapigera, Dalz., F.B.1.—11-538. K Land alia. July-Aug.
S. Wallichii, Benn., F.B.l.—11-538. Karwar. Aug.
21. Memecylon.
M. Wightii, Thwaites, F.B.| —11-554. Karwar.
M. terminate, Dalz., F.B.|. —11-558. W. Ghats southward.
M. edule, Roxb., F.B.I.—11-563. Anjan. Lanauli, W. Gbtts, -widdy. Jan.-Mar.

LXI.—LYTHRARIC J2+

1. Ammannia.

A. peploides, Spreng., F.B.1.—11-566. Rice fidds, Ma wan. Nov.
A. Ritchig, C.B. Clarke, F.B.l.— U-566. Belganm. Ritchie*
A. rotundifolia, Sam., F.B.l.—I1- 566. Savantvadi, Mai wan. Nov.
A tennis, C.B. Clarke, F.B.I.—11-567. K onkan. Oct.
A.floribunda, C.B. Clarke, F.B.| —11-567. Mahableshwar. Dec .-Jan.
A. Rotala, F. Mudll., F.B.I —11-567. Hullihul. Talbot. Dec.
A. pentandra, Roxb., F.B.| —11-568. Kudra, Londa, Malwan. Aug.
A. bacdfera, Linn., F.B.1.—11-569. Bhar-jambul. Mulier, Sind, Gnzerat. Nov.
A. salicifdlia, Monti., F.B.I.—11-569. Hullihul, N. Kanara, Kelgaon, Poona. Nov.
A. multiflora, Roxb.q F.B.I.—11-570. Kelgaon, near Poona. Nov.
3. Woodfordia.
W. floribunda, Salisb., F.B.|.—11-572. Dhayti. Poona, Deccan Hills, widely.  Jan.-May.
|
5. Lawsonia.
L.alba, Lamb,, F.B.I.—11-573. Mendi. Henna; planted Guzerat and Decoan.

Sandy, salt land near Bombay seedlings abundant, Apl.-July.

7. Lagerstramia.

L. indica, Linn., F.B.|.—11-575. Cult, in gardens  May-Aug.

L. parviflora, Roxb.; F.B.l.—11-575. Hills near Poona. June.

L. lanceolata, Wall., F.B.| —11-576. Kumta-Srs Road. A pi.-May.

L. flosreginae, Retz., F.B.I.—11-577. laman, Mothabondara. S. Konkan, Goa. May-July.
9. Sonneratia.

S. apetala, Ham., F.B.I.—11-579. Dharamter, Mumbra, Thana. Feb.

S. adda, Linn., F.B.1. —11-579. Haresbwar, Konkan. Fob-
10. Punica.

P. Granatuny Linn., F.B.I.—11-581. Dalimb. The Pomegranate. Cult, widdly.

LXI1.—ONAGBAOE"B.

2. Jttssiaa.
J.repens, Linn., F.B.I.—11-587. Guzerat. Nov.
J. eufEruticosa, Linn., F.B.I.—11-587. Panlavang. Tals Tank, near Poona.  Aug.-Oct.
" 3. Ludwigia.

L. parviflora, Roxb,, F.B.l.—11-588. Narel. May-Nov.

CEnotkera (American).
<E. roseq, Ait., DC, Prod. 111-51. Escaped from gardens, Poona, Mabableshwar.  Nov.-Jan.

5. Trapa.
T, bigpinoea, Roxb.; F.B,I,—11-590. Shingari Shingada. The Water Chestnut. Colt, in tanks widdy
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. ulmifolia, Don., DC, Prod.—I11-346.

. cucnmering, Linn., F.B.l.—11-609.

. vnlgaris, Seringe, P.B.I.—11-613.

. aegptiaca, Mill, F.B.l.—11-614.

. trigonus, Boxb., F.B.I.—11-619.
. prophetarum, Linn., F.B.I.—11-619.
. M€o, Linn., F.E.I.—11-620.
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LXI11.—SAMYDACE-E.

1. Case aria.

graveolens, Dalz, F.B..—11-592. Boicahda. Hatland, Peint.
esoulenta, Boxb., F.B.I.—11-592. Mori.

. rubescens, Dale,, F.B.l.—11-593.

tomento3a, Boxb., F.B.I.—11-593.  Chillara.

3. Homalium.

. zeylonicum, Benth., F.B.l.—H-596.

Diggi, N. Kanara. Talbot.

Aulus, Mawal. Waghai, Dang. Jan.-.May.

Karwar, Yelapur. May.
W. Ghats, Konkan.
W. Ghéts, Poona. Mar-

May.

TuBNEBACEEE (Trop. America and Africa).

Turnera.
Pewli Ghanari.

LXIV.—PASSIFLOBIE.

1. Passiflora.

. feetida, Cav., DC, Prod.—I11-331.  Veli Ghani.

3. Modecca.

. pamata, Lamn., F.B.I.—11-603. Tyer balli.
Carica.
. Papaya, Linn., DC., Prod.—XV-I1-414.  Papaya.
LXV—CIICURBITACEa.
2. Trichosanthes.

. pamata, Boib., F.B.T.—11-606. Kowndal.
. cucnmering, Linn., F.B.I.—11-609. Kadu-padval.
. anguina, Linn., F.B.I.—11-610. Padwal.

3. Trichosanthes.
. palmata, Boxb., F.B.|.—11-606. Koundal.

Jungli Padole.
anguina, Linn., F.B.I.—11-610. Padol, Chiconda, Chachinda.

6. Logenaria.
Dudhya.

7. Luff a.

G-hosili, Ghiya Turoi.
acutangula, Boxb., F.B.I.—11-615. Shirola Dodka Turoi.
amara, Boxb., F.B.|.—11-615.

echinata, Boxbh., F.B.I.—11-615. Kukarvel Deoddngri.

$.* Benincasa.

. cerifera, Savi., F.B.I.—11-616. Kohala.

9. Mcmordica.

. Charantia, Linn., F.B.l.—11-616. Karli.
. balsamina, Linn., F.B.I.—11-617. Kurelo-jangro.
. dioica, Boxbh., F.B.I.—11-617. Kartoli.

. cochinchinensis, 8jr., F.B.I.—11-613.
. cymbalaria, Fenz F.B.I.—11-618. Kad wane hi.

10. Cucumis.
Karit.

Kharbuza.
Méo, var. utilitissmus. Tur Kahri.
Méo, var. momordioa. Shendada.

. sativus, ldnn.y F.BJ.—11-620. Kahri.

Kadu-shirola, Kadudodka Ban Turoi.

In gardens. Oct.-Feb.

As a garden escape frequent.

Divimana, Sumpkund, N. Kanara. May.

ThePapay. Cult, widely.

Lanauli, Mahableshwar. May-July.

Poona, Karwar. July-Aug.
The Snake Gourd. Cult.

W. Ghits, widely. May-July.

Karwar, N. Kanara, Poona. July-Aug.

Cult.

Cult.

Cult.

Cult.

W. Ghéta. Sept.
Godra, Bombay. Sept.

Cult

Cult, -widdy. May-Aug.

Bind, Pahlanpur. Nov.

Decoan. Cult, widely. June-Aug.
N. Kanara. June-July.
Eenicopa, Dharwar. Nov.

Al

Poona. June.

Mnlier, Sind.

Cult.

Cult.

Cult, and wild on hills near Poona.
Cult. Oot.-Pec.



29

11. Citrullus.

C- colooynthis, Sch., r.B.i.—11-620. Kadu vriadavan.
C. wulgaris, Schrad., F.B.I.—11-621. Tarbuj, Kalingad.
C. vulgaris, var. fisulosns.

12. Cephalandra.
C. indica, Naud., F.B.I.—11-621. Tondli.

13. Cucurbita.

C. mosthata, Duchesne (Duthi€'s " Fidd and Garden Crops).”
C. Pepo, DC, F.B.I—11-622. Vegetable marrow.

Bhopla.

14. Bryonia.
. laoinicaa, Linn., F.B.I.—11-622. JPindail or Find wail, Skivlingu

o8]

15. Mukia.
M. scabrdla, Arn., F.B.I.—11-623. Hanali, Chirati.

16. Zehneria.

Z. Baneriana, Erdl., F.B.I.—11-624. Mahableshwar, Ambe Ghat. Aug.-Ooat.
Z. nmbdlata, Thw., F.B.I.—11-625. Gomethi, Gogari. W. Ghéts. Sept.-Oct.
18. Bhynchocarpa.

R. fodtida, Schrad., F.B.I.—11-627. Nurakwel. Cadtle Rock, Miradongar, Penn. Oct.-Nov.
19. Corallocarpus.

C. epigsa, H.f., F.B.1 .M 1-627. Karwina. Poona. Badami. Jnne-Aug.
C. oonocarpa, JET/, F.B.[.—11-628. Nurhi. Malpor, Gnnder Guzerat. JDalz
C. veutina, S.f.o F.B.I.—11-628. Siud. Dalzll.

i 21. Ctenolgjpis.
C. Garanf, Afaud., F.B.|—11-629. Surat. Oct.
C. cgraBiformis Naud>, F.B.I .-" 11-630. Yerawal.

22. Dicalospermum.
J>. Ritchiei, C.B. Clarke, F.B.I.—11-630. Gogara.

28. Zanonia.
Z. indioa, Z£«»., F.B.I.—11-633. Chirpoti.

LXVI.—BEGONIACEJE.

1. Begonia.

B, integrifolia, JDalz, F.B.I.—11-648.

B. crenata, Dry and, F.B.I —11-651.
B. coneanenss, A.D.C., F.B.l.—11-653.
B, tricHooerpa, Dalz.¢, F.B.l .—11-653.

LXVII.—DATISCACE".

2. Tetrameles.
T. nudiflora, R. Br., F.B.I.—I1"657. TJgado.

LXVII.—CACTACES.

Cereus.

C. multiangularis, JRaw.><DC.; Prod.—I11-463. Bhowdari Nigadung.
C peruvianus, Tabem, D.C., Prod—111-464. Sadari Nigadung.
O. quadrangularis Haw., DC, Prod.—111-468. Choudari Nigadung.

C. triangulftris, Haw., DC, Prod.—I11-468. Tindari Nigadung.
Ojpuntia.

O. Dillenii, Haw., DC, Prod.—I11-472.  Pila Nigadung.

O. nigricans, Haw., DC, Prod.—HI-473. Nigadung.

O. ©oohinillifera, Haw., D.C., Prod.—I11-473. Binkanta Nigadung.

O, FicuB-indica, Haw., DC, Prod.—I11-473. Mota Binkanta Nigzdung.

Deccan, Guzerat. Nov.-Jan.
Cult.
Cult.

Sind, Rajkot, Deccan.  Aug.-Sept.

Cult.

Culy #

Poona.  Aug.-Sept.

Hills near Poona, Dakor, Guzerat. July.

W. Ghéts, near Matheran. July-Oot.

Vingorla. Dalzell. Fruit ripe. May.

W. Ghdts. Dalzell.
Mahableshwar, Deccan Hills,  Sept.
Lanauli. Aug.

W. Ghats. Dalzell.

W. Ghats, N. Kanara. Feb.-Mar.

n Gardens, Poona.

Planted as a fence.  Kumta. June-July.

Planted, Poona. June-July.
Planted, Poona. Jnly.

Poona, rare.  June-July.
Deccan, very abundant.
Planted, Bombay.
Poona. Peb.-Mar.



JPereskia,

P. aouleata, Mill., DC, Prod.—IIL474. Gardens
P. grandiflora, Haw., DC, Prod.—I11-476. v Planted, Poona. July
Phyllocatus.

P. Hookeri, Nicholson's" Diet. Gard." Gardens Jane.

LXIX.—FICOIDB.E.

I. Aizoon.
A. canariengs, Linn., F.B.I.—IIL659. Hub river, near Karachi. Dee*
2. Sesuvium.
1. S portulacagrum, Zinn., F.B.l.—11-659. Revadanda. Dec.
3. Trianthema.
T. monogyna, Idnn., F.B.—11-660. Visha Karpa. Karachi, Poona. June-Feb.
T. crydallina, VaAL, F.B.I.—11-660. Bhis Karpra. Bijapur, Badami. Oct.
T. pentandra, Linn., F.B.I.—11-660. Bhis Kapra. Poona, Badami, Karachi. Oct.-Nov.
T. decandra, Linn., F.B.|—11-661. Bhis Kapra. Adur, 10 miles W. of Hayeri, Dharwar CoU. Dec.
T. hydaspica, Edgw.g r.B.|.—11-661. L Karachi. Dec.
4. Orygia.
O. decnmbens, Forsk., P.B.I.—11-661. Karachi. Jan.
5. Mollugo.
M. hirta, Tkunb.; F.B.|.—11-662. Dusera Sag, Kottruclc. Khandalla. Feb.-Apl.
M. spergnla, Linn., r.B.i.—11-662. Jarshi. Badami, Belgaum. Oct.
M. dricta, Linn., *.B.1.—11-663. Jharshi. Poona, Panchgani, Bdgaum. Sept-Noy.
M. cerviana, Seringe, yar. rupedris, r.B.i.—11-663. Pada. Guzerat, Badami. Oct.-Nov.
6. Gisehia.
G. pharnaceoides, Linn., P.B.I.—11-664. Waluche Baji. Badami,. Aug.-Sept.
7. Limeum.
L. indicum, Stocks, P.B.|.—11-664. Ohdw
LXX—UMBELLIFEBIE.
1. Hydrocotyle.
H.javanica, Thumb, P.B.|. —11-667. Hoolicul, Kanara. Feb.
H. bnrmanica, Kurz, F.B.|—11-668. Bombay. Oct.
M. adatica, Zinn., F.B.I.—11-669. Brdhmi. Deccan, S. M. Country, W. Ghats,  June-Dec.
H. nitidula, Mich, DC, Prod.—IV-66. Gardens widely. Sept.-Mar.
7. Bupleurum.
B. mncronatnm, W. $A., F.B.|.—11-676. Santaveri. Dec.
Il. Carum.
C. dictocarpnm, C. B. Clarke, F.B.I.—11-680. Ban Owa. Deccan Hills, widdy cult. Sept.
C. Koxburghianum, Berth., F.B.l.—11-682. Deccan Hille, widely. Nov.-Dec.
C. copticnm, Benth, F.B.I.—11-682. Owa. Cult. Salt 8wamp, Bombay. Apl.
13. Pimpinella.
P. Heyneana, Wall., F.B.|.—n-684. Wadi, near Mahableshwar. Dharwar  Oct
P. CandoUeana. W. * A., F.B.i.-11-a87. PancK' St:
P. mondica, Dalz., FB.1.-11-687. M tJSwL ? Nov,
P. tomentos, Dalz, F.B.L-11-689. Sibhigk d En,
P. adsoendens Dalz* F.B..—|"-689. . poon®s Sinhagad. Feb
P. lateriflora, Dalz., F.B.1.-11-689. Deccan ravines!  Dalzdli.

20 Faniculwn.

F. valgaie Gaertn.,-B.B.i.—11-695. Bari Shopha.

Cult. Bombay. Dec.
32. Peucedanum.

I graveolens, Benth,, F.B.1—H-709. B6lant Shop.

Shepn. - The Dill Seed.
N«young to*. cut.
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P. Dhana, Ham., P.B.I.—11-709. Koldan. Pen, Konkan. Aug.
P. grande, C. B. Clarke, F.BJ.—11-710. Bdfali. Mawal Taluka. July.
33. Heracleum.

H. aquilegifolium, C. B. Clarke, P.B.|.—11-715. Konkan. Stocks.
H. Sprengdianum, W. 8f A., P.B.|.—11-716. Khandalla, W. Ghats. Aug.
H. concanensg, Dalz, F.B.|.—11-716. Pancbgani, Khandala. Aug.
H. Pinda, Dalz. & O-ibs, F.B.|—11-717. Pinda. Hurry Chander. Aug.
84*. Cortandrum.

C. sativum, Zinn., F.B.I.—11-717. Dhana. (grain) Coriander* Kotimber (herb). Cuilt.
34" . Cuminum.

C. oyminum, Linn., P.B.l.—11-718. J&Va Cult.

35. Dasicus.
D. carota, 2V'ww,, F.B.l.—11-718. Gajir. The Carrot. Cult.

LXXI.-ABAIli.CEIE.

30, Panax-
P, fruitoosum, Linn., DC, Prod.—IV-254. ) Gardens
P. cochleatum,DC., Prod.—IV-253. Gardens.
P. nitidum, Sort. Gardens.
P. Victoriag, G. C, w.N —XIX-405. Gardens.
Fatsia.

P. papyrifera. " D. efcPl. Rev. Hort, 1854"—105. The Bice Paper Plant. (Syn.'Araliapapyrifera BoU
Mag. t. 4897.) Gardens Deo.

7. Heptapleurum.

H. venulosum, Seem., P.B.l.—11-729. Gardens, Bombay, Poona.
8. Trevesia.

T. pamata, Vis.,, P.B.[.—n-732. Gardens, Poona.  Apr.
15. Hedera.

H. Helix, Linn., F.B.l.—11-739. lwy. Gardens, Poona.

LXXIL—COBKACBJB.

1. Alangium.
A. Lamarckii, Thuo., F3.I.—11-741. Anhol. Boddi, Guzerat Gadhul, N. Kanara. Jan.

4. Mastixia.
M. pentandra, J5; P.B.I.—11-745. Dharwar, Eanara, Konkan. Stocks.

LXXIV.—CAPBIPOIIACBJB.

6. Xonieera.

L. Leschenaultii, TFa®., P3.1.—111-10. Honeysuckle. Planted.

LXXV.—RUBIACBJB. i v

2. Anthocephalus. 5
A. Cftdamba,ilf~.,P.B.i.—ni-23. NhewgNiv. Daagaon, Ratnagi'_ri Diet. Oct.
4. Adina.
A. cordifolia, Hook.f., P.B.I.—111-24. Hedu,Hed. Naaik, Waiaind. Ang.-Feb.
5. Stephegywe.

S. parvifolia, Eorth, P.B.1.—111-25. JTac?aw6,2T a?a«b, Dftbhoi, Now.
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6. Nauclea.

33 —111.26. Devphanas.
Phuga.
5. miesonia, Wall., F.B.1.-1H-27. Phega.

- —imeman Ra

S. Kanaia. 1'eb.
Tiniagbat. Feb.
Karwar, Sirs. ApU

10. Eymenodiction

H. excolsom, Wall, P51~ YII-B5.
£ obovatum, Walls 7.8.3.~1I1-86.

Katdkads,
Kaduwah Sirid.

KatrizGh&t. Aug.
Matberan.

12. Wendlandia.

W. exserta, DC, F.B.l.-111-37.
W. Notoniana, Wall, F.B.I.-111-40.

14. Dentella.
D. repens, Forst.g, F.BJ.—111-42.

20. Hedyotis.
H. vedtita, Br. F.B.|.—111-58.
H, nitids, #. § 4—111-81.

Decid. forest, N. Deccan. Talbot.
Castle Rock, Thalgbat. Feb.

Badami, Poona, Dbaiampter. Apl-Nov.

Savantwadi, Kumta, Oct.-Nov.
Londa. Nov.

21. Oldenlandia.

0. corymbosa, » « ,
O. diffrisa, Boarft., T.B.I.-1H+B8.

- — cnil, . «¥31—I1166. Paripath.
S Ib%ﬁlf'ata,X’\.,rg.;.-—III-ss. Chirval.
0" dichotoma, Boen., F.B.1.-111-66. Kafkur
O'.aspera,DC.,F;'B.i.-III-68.

O. snegaenBis, ffier., F.B.I.-HI-68.

0. retrorsa, Boiss., F.B.I.—111-68.

93, Anotis.
A. lancif dlia, Balz,, F.B.|.—111-73.
A. Rheedii, W. fy A., F.B.l1—111-73.
A. Montbolori, Rook, /., F.B.I.—111-73. Ful

I
A. foetida, Dalz, F.B.I.—111-74.

A 1 T84 Hhet papoda, Pit Pagada.

Poona, Godra. Kalyan. Sept.-Nov,
Sirsi. Talbot. April.

Mai wan, Belgaum. Nov.

"Wadi, near Raiohor. Sept.-Jan.
Poona Digrict*

Poona, Badami. Feb.-Ang.

Kiikee. Sept.
Banks of Mulier, Karachi. Nov,

MahableBhwar, Pnrandhar. Sept.
Near Matheran, Goa Ghats.  Ang.-Oct.

Poona. Aug.
Kanara, Khandalla, Londa, Aug.

25. OphiorKiza.

0. Harrisana, Heye, F.B.l .~ 11-78.

29. Musscenda.
M. frondasft, Linn., F.B.I.—I1l-80. Shivarde

Ambe Ghét, Divimana. Aug.

Koina Valley, N. Eanars, widely, July-ov.

Hamelia (American).

H. patenB, Jacg* B.C., Fkod.—lw"'u"

43. Teberg.
W. corymboaa, Willd., .8 —I11-108.

46. Bandia.
R, uliginofla,D.C.,F.B.i.-HM10. Peadsr.
K. duLtornm, Xawifc, F.B.I.-111-110. Bela.

R. r_ngulosa, J%w, FB.i.—I11-113.

47. Gardenia,
G, lucida, 120x5,, F.B.| -I1E-115. Dikémali.

W o BEL—III-LL  Dikémali,
G. gumnhnA \I1-118,
G. tnrgida, Boxb, Tar. montaua, F BJ.-
G, florida, X. Bo*», Fl. Ind.-1-703.
61. Knoxia,

K. oorymbosa, Willd* F.B.I.—I11-128.

63. Canthium,
C. umbdlatum, Wight, F.B.I —I11-132.

0.flbeedii,DC,F.BJ.-1IM 34,

Flanted,

"W. India, ~.c% Crespigny.

Fandri. Near Pen. Porebunder. June.

Matheran, Mahableshwar. Sumpkund. Mar.-Jnly.

Divimana, N. Kanara. Hatheran, Feb.-Mar.

N. Kanara. June.

N. Kanara. Feb.-June.
Poona District. June.
Colt. Gardens.

Jt

Londe, Gamji, S M. KaiWay.

Kbandalla, Mabablesvar. Nov.
Yacombi, N. Kanara, Feb.rMaj.
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C anguBtifolium, Roxb., F.B.l.—I11-135. Chapyel. Caatle Rock, Kadgal. ' N. Kanara. Nov.
C. parviflorum, Roxb., F.B.I.—I11-135. Kirni. Poona, Mungode, N. Kanara. Apl.-May.
64. Vangueria.

V. spinosa, Roxb., F.B.I.—I11-136. Alu. Lanauli, Peint Taluka.
66. Ixora.

1. lanceolaria, Colebr., F.B.I.—I11-138. Godhuli, Karwar. July.
I. Notoniana, Wall., F.B.I.—111-138. _ Santaveri. Dec.
T.. polyantha, Wight., F.B.I.—I11-140. Nilkund, N. Kanara. Mar*
X. elongata, Heyne, F.B.l .—I11-141. Pat war GhaI, Bheemashank ar. Feb.
I. parvifioia, Vahl., F.B.T.—111-142. Raikuda, Lokhandi. Pal jungles. Matheran. Feb.
I. cocoinea, Linn., g.g.i.—I11-145, Ok-bok. Thana, Sion, Batnagiri. Dec.
Y. nigricans, Br. F.B.I.—I11-148. Ambavne. Kumta, Mahablesowar. May-Nov.
67  Pavetta.

P. indiea, Linn., F.B.l.—I11-150. Matheran. Mar.-Apl.
P. hispidula, W. 8f A.., var. shiphonantha, F.B.I.—I11-15L Matheran, Bheemashankar. May-June.
P. Branonis, Wall., F.B.l .—I11-152. Yacombi, N. Kanara. May.
68. Coffea.

C. arabica, Linn.,, CD., Prod.—IV-499. Boond. Coffee Planted, Jan.-Apl.
69. Morinda.

M. citrifolia, Linn.. F.B.l.—I11-155. A% Bartondi. Poona. May.
M. citrifolia, Linn., var. bracteata. Marmagoa, near Sea.  Nov.

M. tinctoria, Roxb., F.B.I.—I11-156.
75.  Psychotria.

P. Thwaitesii, KooTc./.,F.B.l.—I11-162. Nilkund Gh&t, N. Kanara. Mar.

P. trunoata, Wall., F.B.l.—I11-163. Mahabl. Diggi, N. Kanara. May.

P. Dalzdlii, Rook. /., F.B.l.—I 1M 63. Banda, Yélapur, N. Kanara.

P. sarmentosa, Bl., F.B.l.—I11-165. Yacombi, N. Kanara. Jan.- Feb.
76. Chasalia.

C. cnrviflora, Thw., F.B.I.—I11-176. Karwar, Sddapnr, Divimana, N. Kanara. Apl.-May.
79. Lasianthus.

L. venulosus, Wight., F.B.I.—I11-190. W. GHats, E.de Crespigny.
80. Saprosma. ’

S. indicum, Dais., F.B.l.—I11-192. Ghats, Western Peninsula.
84. Hamiltonia.

H. sauvedlens, Roxb., F.B.I.—I11-197. Gidas, Gidasawa, Ghanera. Sinhagad, Mabableshwar, Katriz-Feb.

-~

Serissa (Eastern Asia).

6. foatida, Comm., B.C., Prod.—IV-675.

86. Hydrophylax.

H. maritima, Linn., F.B.l .—I11-199.

87. Spermacoce.
S. dricta, Linn.f., F.B.I.—I1-200.
S. hispida, Linn., F.B.1.—111-200. Madanghanti.

88. Gaillonia.
G. hymnostephana, Jaub $f Spach, F.B.1.—I11-202.

89. Rubia.
E. cordifolia, Linn., F.B.I.—I11-202.
LXXVIII.—CoiiPosTiE.

2. Centratherum.
C. molle, Benth., F.B.I.—I11-227.
C. Eitohiei,"&ook.f., F.B.l . —I11-228.

Manjishtha, Vitali.

Gardens. May.
Porebunder, Katiawad Coast. Dec.

Poona, Badami. Oct.-Nov.
Nadiad, Poona. Sept.-Oct.

Bullo Khan, Sind. Aug.

Mahablesawar.  Sept.-Jan.

Tugglepet, N. Kanara. Nov.
Goa. Nov.
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C. phyllol;Bnum,Mwa,p.E.i.-HI-228. Marmara. Oct
C_ tenue, Clarke, F.B.I.—I11-228. Mahableshwar. Oct,
C. Hookeri, Clarke, F.B.l.—I11-228. Kbandalla. Nov

3. Lamprachesnum.

L. microcgphalum, BentK, F.B.I.—II1-229. Ajadandi, Brahmadandi. Mahableshwar. Oct.
4. Adenton.
A. indicum, Dalz, F.B.I.—I11-229. Koosumb, Mot a Sonki.

Mahableshwar, Tinai, N. Kanara. Sept.

5. Vernonia.

V. cinerea, Less, | .B.l.—I11-233. Sahadevi. Matberan, Tata, Sind. Feb.
V. divergens, Benth, F.B.l.—I111-234. Kandesur. Sirel, N. Kanara, Khandalla. Dec.
V. anthedmintica, Willd., F.B.l . —I11-236. Kadukarala. Poona.
V. cinerascena, Schultz Bip., F.B.l.—11-237. Rnk, Karachi, Sind. Oct.-Dec.
V. indica, Clarke, F.B.l.—I11-238.

Panehgani, Mawar. Oct.

6. Elgphantopus.
E. scaber, Linn., F.B.l.—I11-242. Baltan, Hastipata.

Bulsad, Guzerat, Konkan, widely. Sept.-Nov.
7. Adenostemma.

A. viscosnm, F&rst., F.B.l.— 111-24.2. M ahableshwar . Sept-Peb.

8. Ageratum.

A. conyzoides, Linn., F.B.l.—I11-243. Oshadi, Sadadevl. Poona, widely spread. Nov.-Mar.

12. Ditfirocephala.
D. latifolia, DC. F.B.l.—I11-245. Mawar, Pancbgani. Aug.-Sept.

13. Cyathocline.

C. lyrata, Cass, F.B.|.—.111-246. AvKir. Kirkee, Mawal taluka. Nov.-Feb.
C. lutea, L*w, F.B.I.~111-246.

Ksulee, Mawal. Feb,

14. Grongea.

G. madragpatana, P<%>, F.B.I.—I11-247. Mustaru, JDovana. Dharwar, Panwel, Sukkur, Sind. Dec-May.
20. Aster.

A. amsdiius, Linn., DC, Prod.—V-231. Michedmas Dai&y. Cult. Poona.
22. Erigeron*
E. asteroides, Moxb™ F.B.l.—I11-254. Sonasali, Maredi.

Ahmednagar, Poona. Oct.-Nov-

Vittadenia {Australasia}.

V, austialis, A. Bich., DC, Prod.-V-260. Australian Daisy. Cult, gardens.

24. Conyza.

C. Btriote, WIlId* p.B.i-111-258. PanchgaTri, Wad,, near Mahab”war. Qgte

26. Blumea.
The species of thig genus generally are named Buramhi or Mharhir.

B. ampleotens, DC,F.B.I.—I11-250. bk L 0 e
B. Wightiana, DC" F.B.l.-K1-261. Bombay* Vankanea, Kattiawad.
B. glomerata, DC, F.B.1.-111-262. Matheran, Poona. DN-'J';‘I‘
B. lacera,JDC.,FBi.-111-263. Burando-. w N NN NP Alepl.
B. virens, DC.F.B.I.—111-264. . *o Kanaids pang, Feb.- 3P~
B. membranacea, F.BY.—111-265. Mharhir N el
B. oxydonta, DC, F.lI.B.-111-?66. ' P«ona, Alur, Dharwar. gy—
B. eriantha, DC, F.B.I.—I111-266. Nimurdi. Lanauli. Jan.-Mx,e
B. Malcolmii, Hook.f., F.B.l.-111-266. Panwe. J**
B. malabarica, Hook./., F.B.l.-111.267. M ahablesh”
B. myriocephala, DC, F.BJ.—I11-269. Sirsi,N_ Kanara. *
Divimana, N. Kanai-ft. *®¢P*
o 28, Pluckea,
P. Wallichii, DC, F.B.I.-111-272.
P. tomentosa, DC, F.B.I.—I11-272, Waghai, Dangs. Fe%"
P. arguta, JBo*, F.B.l.—11L273.

Bijapur, Deflcan. Feb-
Mulie* Diatrict, Sind. 897



N. sericeus, Thorns,, F.B.X.—I11-273] Boshi, Lanauli. Apl.
E. divaricata, Cass., F.B.I.—I11-274. 30. Epaltes. Malwan, Sangameswar, Konkan. Nov.-Dec.
31. Sphaeranthus,
S. af ricanns, Linn., F.B.l.—I11-275. Mundi, GorakJiamundi. Vingorla. Oct.
33. Blepharispermum.
B. subsessle, DC, F.B.I,—I11-276. Dharwar, Katriz, near Poona.  Sept.
39. Anaphalis.
A. cutchica, Clahre., F.B.l.—I111-284. Barda, K attiawad.
. 40. Lasiopogon.
L.lanatnm, Cass,, F.B.l . —I11-287. Kirthar Mts, Snd. Mar.
42. Gnaphaliwm.
G. albolutenm, Linn., F.B.I.—I11-288, Matheran. Dehu, Poona Dist. Mar.
G.indicnm, Linn., F.B.l.—I11-289. Pen, Konkan. Feb.
G. pulvinatum, Del., F.B.I.—I11-289. Mawal Taluk. Feb.
44. Caesulia.
C. axillaris, Boxb., F.B.I.—I11-291. Mdkd. Deocan, widely. Deo.-Feb.
45. Inula.
|. grantioides Boiss., F.B.l.—I11-296. Hyderabad (Sind). Dec.
46. Vicoa.

V. anricnlata, Cass., F.B.I.—I11-297. Sonkadi. Deocan. Nov.-Feb.
V. cernua, Dalz, F.B.I.—I11-297. Mahableshwar. Nov.-Feb.
47. JPulicaria.

P. Wightiana, Clarke, F.B.I.—I11-298. Decoan, widely.  Sept.
P. augudtifolia, DC, F.B.T.—I11-299. Porebandar. Dec

P. glaucescens, Jaub. $ Spach., F.B.l.—111-300. Sind.

P. Boisseri, Kook.f.q, F.B.I.—I11-300. Sind.

P. Stocksi, Mook.f., F.B.I.-111-300. Laki, Sind. Oct.
48*. Lagascea. '

L. mollis, Pers, F.B.I.—I11-302. Jharwai. Decoan, nearly all year.

M. divarioatum, DC, Prod.—V-520.
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29. Nanothamnus.

48* « Melampodium.
Poona, wesd in gardens.  Sept.

61. Xanthium.
X. grumarium, Linn., F.B.l.—I11-303. Sankeswar. Poona, Deccan, widdly. Jan.-Feb.
Zinnia.
Z. degans, Jacq., DC, Prod—V-536. Jinia. Garden excape. Sept.
52. Siegesbeckia.
S. orientalis, Linn., F.B.I.—I11-304. Katampam, Katampu. Piinchgarﬁ Poona. Dec.
64. JSclipta.
E. alba, Kassk., F.B.I.—I11-304. Mdka, Bungaroo. Karachi (Sind), Poona, Kalyan. Oct.-Dec.
55. Sclerocarpus.
S. africanns Jacq., F.B.I.—I11-305. Nask, Poona.  Aug.
56. Blainvillea.
B. latifolia, DC, F.B.I.-111-305. o Poona.
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67. Weddlia.

W. urticaefdlia, DC, F.B.I.—I11-306. Poona, ITanara.  Aug.
W. biflora, DC, F.B1—I11-306.  Sonki. Marmatoa  Dec.
Helianthus.

(North America, Perus and Chili.)

H. tuberous, L. DC, Prod—V-590. Artichoke. Jerusalem Artichoke. Cult.
H. annuus Z.DC, Prod—V-585. Suryaful. _ Sunflower.  Cult.
H. argyrophyllus, ITatf.  KVm Suryaful. Silvery-leaved Sunflower. Cuilt.

H. rigidus (Nicolson's Diet. Gard., |1, 127). Small Sunflower. Cult.
58. Spilanthes.
S. Acmdla, Z*»«., F.B.I.—I11-307. Akkalkara. Nov.
58*. Guizotia.
G. abyssnica, Cass, F.B.|.—I11-307. Karala, Kalatil. Cultivated.
69. Glossocardia.
G. linearifolia, CW5, F.B.I.—I11-308. Pitpapda, Phattarsuva. Gooi. Deccan. Aug.
Cosmos.
C. bipinnatus, Cav., DC, Prod.—V-606. Gardens
60. Bidens*
B. pilosa, Linn., F.B.I.—I11-309. Aug.
61. Glossogyne.
G. pinnatifida, DC, F.B.I.—I11-310. Sonoree Ghét, Poona.  Oct.
62**. Tridax.
T. procumbens Linn., 7.B.X.—I11-311. Deccan, widely. Canmon weed.
63. AcUllea.
A. millefolium, Linn., F.B.I.—I11-312. Milfoil. Gardens
Flaveria (Tropical America).
F. contrayerba, Pers., DC—V-635. Poona, Bijapur, superabundant all the year.
71* Tanacetum.
T. vulgare L. DC, Prod—VI-128, Tansy. Gardens, Poona.
72. Artemisia,
A. parviflora, Roxb., F.B.I.—I11-322. Tail Downa. Mahableshwar. Oct.
A. scoparia, Waldst. 6f Kit., F.B.l.—111*323. Gajara. Mulier, Snd. Mar.
A. vulgaris, Linn., F.B.l.—IIL325. Surband, Dhor Downa. Panohgani. Oct.
A. pallens, Wall., F.B.I.—I11-329. Davna. Cult, at Alandi, Jguri for use in the Bam nawami festival. Apl.
76. Gynura.
G. nitida, DC, B.B.I.—I11-333. Lanauli, Purandhur, Singhur.  Sept.
77. Emilia.
E. Bonchifdia, DC, F.B.I.—I11-336. Sadamandi. Poona.  Sept.
78. Notonia.

K". grandiflorat DC, F.B.1.—111-337. Vandar-roti.

Mulhargad, Poona. Sept.
J*. balsamica, Dalz. &f Gibs., F.*.1.—111-337.

'Hills near Satara.  Sept.

79. Senecio.
(The name Sonki is loosely applied in thisgenus.)
S. tenuifalius, Burm., F.B.|.—111-345. Badami. Oct.
S. Hewrensis, JBLo* /., F.B.| —I111-346. Jooneer.  Sept.
S. Bdgeworthii, Hook.f., F.B.[.—111-346. Katraz, Mahableshwar, Dongargan. Aug.-Nov.
S. Dalzdlii, Clarke, F.B.I.—I11-346. Pand- Matheran. Dec

P. Grahamii, Hook.f.> F.B.I.—I11-346. Sonki, Khandalla. Sept.
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Gibsoni, Hook /, F.B.l.—I11-347.
. belgaumenss, Clarke, v.u.i.—I11-348.
80. Othonnopdis,
. intermedia, Boiss,, F.B.I .—I11-356.
82. Calendula.
. offidnali?, Linn., F.B.I.—I11-357. Marjgold.
83. JEchinops.
. echinatus, DC, F.B.l.—I11-358. TJtkatar.
90. Goniocaulon*
glabrnm, Cass., F.B.|.—I11-377. KadJcugumba.
93. Tricholepis.
. radicans, DC. F.B.T.—I11-381. Dahan.
. amplexicaulis, Clarke, F.B.I.—I11-381. Dahan.
. glaberrima, DC, F.B.I.—111-3S1. Dahan.
94. Tolutarella.
. divaricate, Benth.s F.B.l.—I 11 383. ££# Katmandu.
96. Carthamus.
. tiuctaiius, Linn., F.B.I.—I11-386. Kusumba. Kardi.
98. Dicoma.
. toinentosa, Ca”., F.B.I.—I11-387. Navanangi.
98.* Hochstetteria.
. Schimperi, 2>C, F.B.I.—I11-388.
114. Lactuca.
. HeMneana, D<7., F.B.l.—111-403.

L. rematiflora, DC, F.B.l.—I11-403.
li. Scariola, iiww., var. satlva. Salad. The Lettuce.

116. Picridium.
P. tiugitanum, Desf., F.B.I.—I11-413.

117. Sonchus.
S. axer, Vill,, F.B.l.-*14. Mbhatara.
S. deracaup, Linn,, F.B.I.—I11-414. Mhatara.
S. arvonais, Linn; F.B.I—I11-4l14u Mhatara.

118. Launca. -
L. pinnatifida, Cass, F.B.I.—II1-416. JPathari.
L.sp.inc.

G-1. C.P. (X—No. 147 R. & A.—13-3-98—350.—B.

Konkan and Kanara. Laiv, Dalz&lL
Ainshi, N. Kanara, Mahablediwr.

Oct.-Jan.

Top of Kgak Pass. H. E. M. James. SoriDg.

Cult, widely.
Poona. NOT.
TJruli, Pooua. Jau.

Poona. Sept
Khandalia. Ded
Pancbgani. Dec.

Broach, Mulir, Sind. Nov.
Cult Jan.-Feb.
Tata, Snd. Jear. Jan.

Sind. Jan.

Dec can, widely. Dec
Poona, Badarai. Sept.
Cult, widely.

Sind.

Poona.  &.-¥ar
Deccan, widdly. Sept.-Mar.
Bijapur. Dec.

Rewadanda, Verawal. Dec.
Kirthar Mts, Sind. Mar.






KEPORT OF THE DIRECTOR OF THE BOTANICAL SURVEY OF
INDIA FOR THE YEAR 1898-99.

During the year 1898-99 every advantage was taken of the funds placed
at the digposd of the Botanical Survey for exploration in Burma, Assam, and
Bengd. In Burma, attention continued to be given to the Kachin region,
where a native collector was a work under the supervison of Lieutenant
Cruddas, SC., whose assistance to the survey was acknowledged in last annual
report, and afterwards under the supervison of Lieutenant Lee, SC., who has
mogt kindly continued the work initiated by his predecessor. In June 1898,
however, Lieutenant Lee had to suggest the necessity for recalling the collector
Mokeem, whose health had broken down. From the Chin region, Mr. Prazer,
formerly a collector of the Survey, sent some plants, while Mr. Peche of Moul-
mein again assisted the Survey by making collections on its behaf in Tenas
serim.  In Assam, attention has been particularly given to two aress, the
Jaintea Hills and the Eastern Naga Hills. In the Jaintea Hills, some trained
Lepcha Collectors sdlected by Mr. E. Pantling of the Cinchona Department
have worked during the past cold seeson under the supervison of Mr. S. E.
Rita, Assistant Commissoner a Jowai; the results of their work are most
satisfactory.  In the Eastern (Jaboka) Naga Hills, an area never before botani-
cdly explored, a native collector, Abdul Huq, was at work from September 1893
till the doseof the officdd year. The results of his work have aso been good,;
thisis atogether due to the kind assstance given to Abdul Hug by Mr. T. F.
Severin of Tingali Bam, whaose influence with the Nagas has enabled the collector
to visit the area in safety. The Director of the Survey visted the Andamans
in January 1899, taking with him the collector Mokeera whose her Hh had
meanwhile improved. Advantage was taken of this visit to investigate points
of interest in connection with the Andaman vegetation, and the native collector
was left behind under the protection of Mr. E. H. Man, C.I.E., to asss the
permanent collector whose work Mr. Man kindly superintends. This perma
nent collector, Behari, has been at work throughout the year collecting in
various parts of South Andaman and in the Nicobars. Shortly before the
cdose of the offidd year, an opportunity was dforded of visiting North
Andaman, the botany of which is not wel known, owing to H. M. I.
M. " Investigator" proceeding there on survey work. Captain Anderson,
I.M.S., naturalist attached to the Marine Survey, very kindly took Mokeem
with him during the month of February 1899 U collect on behdf of the
Botanical Survey. , In Bengd collections were made, in connection with hand-
lists which the Director of the Survey proposes to issue, in various districts
that are not yet adequately botanically surveyed, and with the aid of Mr. G. A.
Gammie, an interesting collection of fruiting specimens was obtained from the
Eastern Himalaya. The Director was further able to depute Mr, Gage, the
Curator of the Calcutta Herbarium, to the South Lusha Hills, a region that
is botanically quite unknown, from 15th Margh 1899. Mgor Shakespeare,
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C.I E., and the other officers of the Lusha Hills gave every assistance to
Mr. Gage, the results of whose deputation will haveto be fully dealt with in
the Annual Report for 1899-1900.

2. Survey of Northern India—The Report for 1898-99, prepared by
Mr. Duthie, who was in charge of the department throughout the year, is sub-
mitted in original. His duties have, as usual, included those of instruction and
examination at the Forest School, Dehra Dun, those of inspection of Govern-
ment Gardens, Parks and Reserves in the North-West Provinces, and that of a
visit to Calcutta to compare with the material in the Herbarium of the Royal
Botanic Garden, the critical plants obtained during the year by the native
collectors working under him. Their collections have been mainly obtained
with reference to the "Flora of the Upper Gangetic Plain®™ on which
Mr. Duthie is closaly engaged and which continues to make satisfactory pro-,
gress, and with reference tothe proposed "Flora of the Punjab Plain and
'Rajputana.”  In connection with this matter it seems necessary to advert to
a belief which appears to prevail in many quarters, that thereis little left to
be done as regards the botanical investigation of the territories under the rule
or the protection of the Government of Inlia. Tha discoveries of Mr. Duthie's
collectors in Rohilkund, North Oudh and Gorakhpur during the past year are
alone asufficient proof that thisbelief is very far from being justified. But
they only confirm for the Upper Gangetic plain the experience of the former
and the present Director of the Survey as regards the Lower Provinces. Nor
is there room for doubt that what is true of Upper India is true of Central,
Western and Southern India as well.  As regards Southern Indiain particular,
the probability, based on the past history of botanical exploration there, is that
more has yet to be done than remains to be done in NorthernIndia. The pre
valence of the belief is to be deprecated because of two undesirable results that
have followed it. The first of these is a very unfortunate one. Inthe early days
of British rulein India, intelligent officers of the civil executive, soldiers and
medical men took the greatest interest in the botanical resources of the country
and rendered much spontaneous and hearty assistance to Kyd, Roxburgh,
Wallich and the other early heads of the Indian Botanical Department. Now,
with a few notable exceptions, sufficient only to prove the rule, nothing is done
spontaneously to assist the department. Doubtless this islargely due to the
fact that officid duties occupy now, more than at any previous period in the
history of British rule in India, the greater part of any officer's time. But
that this is not the whole explanation is shown by the fact that a few officers of
Government and a few private gentlemen do still give the department the
valuable help recognised in this and other Annual Reports of the Botanical
Survey. The second result of the belief isa much more serious one, for it he*
led to the erroneous supposition that an accurate botanical survey of a parti-
cular area can be completed within a definite and very limited period.

3. Survey of the Bomlay Presidency.—Mr. G. Marshall Woodrow was in
charge of the department throughout the year. Heretired aimost immediately
after its close and has therefore submitted no annual report. The Director under-
stands that Mr. Woodrow's efforts were chiefly concentrated on the Dang
country, but that owing to difficulties due to the state of the public health
his native collectors were unable to obtain very satisfactory collections.

4. Survey of Southern India.—Sox the fourth time in succession no annual
report has been submitted from this Survey. The organisation pf tjie Botanical
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Survey, generally approved of in India Office Despatch No. 53 (Rev.) of 21st
July 1887; was sanctioned as to details in India Office Despatch No. 17 (Rev.)
of 13th February 1890. By the arrangement that then met with the approval
of the Right Honourable the Secretary of State for India, which the Govern-
ment of Madras had previously accepted, and had expressed to the Govern-
ment of India its willingness to co-operate in carrying out, the Botanical
Survey of Southern India was placed in charge of the Madras Government
Botanist. The Director was authorised to ascertain, on the occason of his
deputation to Madras in January and February 1899, whether the newly
appointed Government Botanist at Madras had assumed charge of his duties
and if so, to consult with him as to the most suitable programme of work for
the ensuing year. During his visit the Director made the acquaintance of
the newly appointed Government Botanist. The matter, however, ended there.
The Government of Madras appears not to see its way to carrying out the
agreement entered into by it with the Government of India, and approved by
the Right Honourable the Secretary of State. At all events no officid
intimation has been received by the Director that the Madras Government
Botanist has assumed charge of his duties as an officer of the Survey ; no
report has been submitted regarding the work, if any, done during the year
1898-99 ; no programme has been submitted detailing the work that it is
intended to do during 1899-1900.

5. Publications*—Since the submission of the report for last year the
three papers then described as ready for issue have been distributed by the
Superintendent of Government Printing. During the year under review
another paper has been prepared for the Records of the Botanical Survey
and is now passing through the press. This paper, which forms No. 12 of the
series, consists of a Report on a Collection of Mossesmadeby Dr. T. L. Walker
in Coorg during the cold weather of 1897-98, and has been drawn up by
Dr. V. F. Brotherus of Helsingfors. Mr. Woodrow has continued his Catalogue
of plants of Western India ; it is given as an appendix to this report.

6. Economic and Agricultural Botany.—The study of the Leguminous
crops of Bengal on which the Director is engaged has not yet come to an end.
In conjunction with the Inspector-General of Forests he is engaged in col-
lecting material for an authoritative report on the trees of the species
of Ptcrocarpus that yield the timbers known as padouk and Andamans
red-wood. For the benefit of the Reporter on Economic Products and of the
Central Indigenous Drugs Committee he has cultivated and identified the
sources of a number of drugs and economic products the origin of which has
hitherto been doubtful. On behalf of the Directors of Land Records and
Agriculture, Madras and Bengal, an exhaustive examination has been made of
avery large series of specimens of diseased sugar-cane sent by them for investi-
gation. The necessary reports were duly placed in the hands of these officers.
In connection with this important enquiry the Director has to acknowledge the
great assistance rendered by Lieutenant Gage, Curator' of the Calcutta
Herbarium. ’

7. Saff.—The officer in charge of the Survey of Western India intimated
his intention to retire shortly after the close of the year. An effort was con-
jointly made by the Government of Bombay and by the Director of the
Botanical Survey to induce Mr. Woodrow to reconsider his determination, but
without success. The newly appointed Government Botanist, Madras, reached
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India before the close of the year. As, however, the Bombay officer did not
TouTotill after the close of the year, and as the Madras officer has not commenced
the discharge of his duties, no change in the daff has to berecorded. The
Director of the Botanical Department, Northern India, and the Director of the
Survey held charge of their respective departments throughout the year.

DAVID PRAIN, Major, I. M. Sq

Director, Botanical Survey of India.



Annual Eeport of the Director of the Botanical Department, Northern
India, for the year 1898-99.

| left Saharanpur on the 11th of April to join the Forest School camp at
Konain, beyond Chakrata, and travelled with them as Botanical Instructor
through portions of Jaunsar and Tihri-Garhwal till about the end of May. |
arrived at Mussoorie on the 8th of June, and remained there till the end of
September. On the 1st of October | left Mussoorie for Saharanpur, where |
was stationary till the 4th of February. On the 5th of that month | went to
liucknow to inspect the Government Garden and Parks, and on the 15th to
Agra to inspect the Tg) Garden. On the 23rd | left Saharanpur for Calcutta
to pay my annual visit to the Royal Botanic Garden, halting on my return
journey at Cawnpore on the 5th of March to inspect the Juhi tisar reserve, and
thence to TJhao to see the new babul plantation at Abbaspur. | inspected the
Gursikran iSsar reserve, near Aligarh, on the 12th, and on the 21st | went to
Dehra, where | remained till the 31st to assist at the Forest School Final
Examination.

BOIAMCAL TOTJKS

Rohilkhand, Northern Oudh and GoraJchpvr.—The two parties of plant
collectors who left Saharanpur in March 1b98 to collect botanical specimens in
the forest tracts of the above-mentioned districts, returned to head-quarters at
the commencement of the rainy season. They collected between them about
1,000 species, also seeds of a large number of trees and shrubs for sowing in the
Saharanpur Garden. The collections include several very interesting plants,
for many of them had not been previously recorded for that part of India,
whilst others had not been collected since they were originally discovered by
Buchanan-Hamilton and others many years ago.

Jannsar and Tihri-Garhwal.—During my tour last year with the Forest
School students advantage was taken as usual to explore the botany of that
portion of the "Western Himalaya | hope shortly to be able to put on record the
results obtained during this and all previous tours undertaken in Jaunsar and
Tihri-Garhwal.

I he Sai larium—The additions to the herbarium during the past year have
been very considerable. The largest contribution represents the results of my
plant collectors' work in Pilibhit, North Oudh, and Gorakhpur.

The following is a list of other collections received :—

1. From the Royal Botanic Garden* Calcutta—Fifty-six sheets of
mounted specimens.

2. From J. H. Zace, Esq, Deputy Conservator of Forests, Chamba.—
One hundred and ninety-nine species of plantsfrom the Chamba
State. A

3. From Babu Upendra Nath Kanjilal> Imperial Forest School,
Pefira—Seventy species from the Forest School Circle.

4. From J. Sybes Gamble, Esg., C.1.JE., F.B.S., etc.—Specimens of
flowering plants and mosses from Dehra Dun and Jaunsar.

5. From P. W. Mackinnon, JEsg—A fine collection of plants from
Mussoorie and Dehra Dun, including some new and rare orchids.

6. From Captain E. C. Hare, 1.JU-8—Further collections of plants
from the Samana range on the North-Western Frontier.
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7. From Captain Milne, |.M.S—Further collections of plants from the
North-Western Frontier.

8. From Colonel Wright, I.M.S., D.S.0O., Captain Sarriss, 1.M.8., and
Colonel Ma fnwar ing.—Several specimens collected in the
neighbourhood of Chitral and Kila Drosh.

9. From Captain Fraser, B.E.—Caollections of maosses, including afew
new species, from Upper Burmaand Manipur.

10. From Mr. W. Bell.—Two species of New Zeadand mosses.

11. From Dr. E. Bosenstock, Gotha—A collection consisting of 281
beautifully prepared European specimens, including a large
number of ferns.

12. From Mr. J. Marten (Forest Survey).—Further collections of ferns
from the Chamba State.

Indian Mosses.—The collection of mosssin the Saharanpur herbarium
has increased very considerably withinthe past few years; and as nearly all the
specimens have been examined and identified by Dr. Brotherus of Helsingfors,
the collection is of great value as a means of reference. The North-West
Himalayan region, including the districts of Hazara, Kashmir, Jaunsar, Dehra
Dun, Garhwal, and Kumaon, is very richly represented.

The Orchids of North- Western India.—After the publication of the magni-
ficent work on the Orchids of the Skkim Himalayain Volume V111 of the Annals
of the Roya Botanic Garden, Calcutta, it was proposed by Sr George King that
the orchids of other parts of British Indiaand Burmamight be smilarly
represented in future volumes of the Annals. Acting on this suggestion, | made
arrangements during last summer at Mussoorie to have drawings made and
descriptions prepared from living specimens of orchids obtainable in the
neighbourhood of Mussoorie and from Dehra Dun, and that had not aready
been figured and described in Sr George King's and Mr. Pantling's volumes
of the Sikkim orchids. | was much asssted during my investigations by my
friend Mr. P. W. Mackinnon, from whom | obtained specimens of the
magjority of the species enumerated in the following list.

Species of which drawings and descriptions are ready for publication .—

LipariB rostrata, Reichb.f.
Calanthe pachystalix,.flo7cM. f.
B plantaginea, Lindl.
Eulophia Mackinnoni, Duthig n. sp.
, explanata, Lindl.
nN. sp. alied to E. campestria, Wall,
Cymbidium n. sp. (allied to C. ¢jperifolium, Wall.)
Pogonia Juliana, Wall.
carinata, Lindl.
Habenaria digitata, Lindl.
Susannae, Br.
pectinata, Don [true.)
commelinifoHa, Don.
pubescens, Lindl.
, Mmarginata, CoUhr.
n Aitchisoni, Beichb. /.
» (Platan thera) acuminata, Lindl
., Gaieandra, Bent A.
9  Elisabeth®, Duthie, n. sp.
Hemipilia cordifolia, Lindly,
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Species of which drawings and descriptions will be taken in hand during
this summer:—

Dendrobium alpestre, Iloyle.

b Gamblei, King and Pantling.

i normale, Falc.
Eria alba, Lindl.
Eulophia flava, Hook. f.
Herminium Monorchis, Br.

gramineum, Lindl.
Habenar|a|ntermed|a Don.
Lalvii, Hook, fr,

LOCAL FLORAS.

The following works dealing with plants occurring within the area allot-
ted to the Botanical Department of Northern India are now in preparation.

The Flora of Simla, by Colond Sr Henry Collett, K. C B.:— A descrip.
tive list of all the flowering plants and vascular cryptogams found in the
neighbourhood of Simla.  This hand-book, containing numerous excellent illus-
trations, will be extremely useful, not only for the residents at Simla, but also
at all hill stations between Murree and Naini Tal.

The Ferns of Northern India, by C.W.Hope :—A complete list of all
the species known to occur within the area defined by the author. Part I,
which has already appeared in Volume XI1 of the Journal of the Bombay
Natural History Society, is introductory; Part Il will contain descriptions
»fith plates of all the new species; and in Part |11 will be found a list of all the
species arranged as in the " Synopsis Filicum" of Hooker and Baker, with re-
ferences and localities.

The Flora of the Upper Gangetic JPlain.—Keys to and descriptions of
genera up to the end of Leguminosae have been prepared, and | hope by the
end of September to be able to finish the descriptions of all the species up to
the end of Calyciflorse. Thelarge collections received last year from the forests'
of Pilibhit, Northern Oudh, and Gorakhpur supplied much additional material
for theflora, and a good deal of my time during last cold weather was taken up
in determining the species.

A Manual of the Flora of theForest School Circle, by Baboo Upendronath
Kanjilal, Instructor at the Dehra Forest School. This work, which is prima-
rily intended for the use of the Forest School students, will give descriptions of
all thetrees and shrubs occurring within the limits of the School Circle, and
will include Dehra Dun and the Swalik range, aswell as the Himalayan
region within Jaunsar, and the Tihri-Garhwal leased forests beyond the Tons
Valley. The work will be remarkable asrepresenting the first production of
itskind written by a native of India.

DISTRIBUTION.

Herbarium specimens.—Duplicates of herbarium specimens were sent to:—
The Herbarium, Royal Botanic Garden, Calcutta.
The Royal Herbarium, Kew Gardens. >
The Botanical Department (British Museum), South Kensmgton
The Royal iiotanio Garden, Edinburgh,
The Royal Botanic Garden and Museum, Berlin.
The Botanic Garden and Museum, K. K. University, Vienna.
The Imperial Gardens, St. Peter sburgh.
R. Instituto Botanico, Florence.
Professor A. Blytt, Chrigtiana, Norway,
The Botanic Garden, Durban, Natal.
P. W. Mackinnon, Esg., Mussocrie.
M. Copineau, Doullens, France A
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Dr. Brotherus, Helsingfors (M osses).
J. Sykes Gamble, Esq., C 1 E, F.R.S. (Mosses).
F. Lamson-Scriboer, Agrostologist to the United States Department of Agri-

culture (Grasses).
Dr. George Watt, C. |. E. (Economic plants).
C. W. Hope, Esg. (Ferns).
Dr. E. Bosen stock, Got ha (Ferns).

OFFICE ESTABLISHMENT.

My draughtsman, H. Hormusji, has made several excellent coloured draw-
ings of Himalayan orchids and of many other plants of which figures were
required. His services were again utilized by the Department of Land Records
and Agriculture, North-Western Provinces and Oudh, in the preparation of a
large number of coloured drawings of different varieties of sugarcane.

The Head Clerk (TJmrao Singh) and the Assistant Clerk (N. Hutchinson)
have done very good work during the year. As there is no officer of my depart-
ment specialy appointed to undertake herbarium work during my absence
from Saharanpur, | can always manage to keep my two clerks fully employed
in the herbarium after the daily routine work of the office is finished.

MTJSSOORIE; A J. P. DUTHIE,
- A c Director, Botanical Department,

mjL .
The 24th June 1899. ) Northern India.



Financial Statement

APPENDIX No. I.

°/ the Botanical Department, Northern India, during the year 1898-99.

™
EXPENDITURE. RBOEIPT.
——
BOTAJAICAL  Df PABTMEBI.
Director's salary. | Exchango Compen- kl‘
sation Allowance. li] . . . .
. lahsment, I'gfr%vae;gqualcl;of\fqlgﬁravdlm allowance]  Contingencies. Total. Fodc:)(a(r)ogﬁ FoglgirmGsrass Miscellaneous. Total.
™ ——\._
R ap R. ap
® apf £ ap 8 ap| £ ap| £ap| Rap| Rap{ #ap
Budget Grant for 1898-99 12000 0 0| 1200 -0 O H) 0 ol 1700 0 o 21510 0 0
) 2’240 O 0 y LI A LLTTLT LI
Expenditure during 1898-99 12000 0 O 77712 2 4“07 W 9| 10 9 0 2908 10 4
) ar s IRl (YT LIIEL L
—_— —_
Balance . e 422 310
213 40 7 0 31 5 8 raen e e
- Nm—
" Includes B51 paid for deputation.
MIJSSOORIE; J..F. DUTHIE,

The 24th June 1899.

)

Director, Botanical Department,
Northern India,
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APPENDIX NO. II.

Some of the more important addition* to the Library.
Annals of Botany, Volume X11.
Botanical Magazine, Volumes X X1 X—XXXV,and LIV and LV. — e X =111
Britton and Brown, Flora of the Northern United States and Canada, Voium
Engler and Prantl, Pflanzen familien (several Parts).
Flora of Tropical Africa, Volume V11, Part I.
Gandoger, Flora Europae, Volumes | —XXVII.
f> also several other pamphlets on European botany.
Gardener's Chronicle, Volumes XXI111 and XXV,
Hortus Boissierianus, 1896.
Indian Forester, Volumes XXV and XXV.
" Gardening, Volume V.

Kew Bulletin, Nos. 133—144, with Appendices 1-11.
King and Pantling, Some New Indo-Malayan Orchids, 1897. i Bota“i"
King and Pantling, Orchids of the Sikkim Himalaya (Annals of the Roya

Garden, Calcutta, Volume VIII, Parts | —IV),
Knowledge, Volume X X111, NOB. 159—161.
Lisboa, List of Bombay Grasses and their uses, 1898.
Paris, Index Bryologicus, Part IV.
Prain, Note on the Mustards cultivated in Bengal.
Records of the Botanical Survey of India, Volumel, NOB. 9—11.

Report on the Proceedings of the Pamir Boundary Commission, 1897.
Richter, Plantse Europe», Volume |1, Fasc. 2.

Scribner, F. Lamson, Studies on American Grasses.
Thacker's Indian Directory for 1899.
Trimen, Hand-book of the Flora of Ceylon, Part 1V, with plates. *hwogthy
The True Grasses (Hackel), translated by F, Lamson-Scribner and E. A. Sout
1896.
Year Book of the United States Department of Agriculture, Washington, 1898.

MUSSOOBIE; °) J. F. DUTHIB,
[

Director, Botanical 1>P*11™" "Indlﬂ'
The 2ith June 1899. 3 Worth**
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Report on the work of the Botanical Survey, Bombay, for the year

1897-98.

APPENDIX.

THE FLORA OF WESTERN INDIA.

BY G. MARSHALL WOODBOW, PROFESSOR OF BOTANY, COLLEGE OF SCIENCE, POONA.

{Continued from Appendix 1 of Annual Report for 1897-98.)

PART II1.
LXXIX.—tjOODENOVIEIE.

1. Sccevola.
5. Kcenigii, Vahl., F.B.I.—I11-421, Bhadruk.
6. lobdias Linn., F.B.I.—I11-421.

LX XX.—CAMPANUIAOEJE.

Isotoma (Extra Indian).
I. longiflora, Predl., prod. lob./. 42.

2. Lobdlia.
L. trigona, Roxb., F.B.l.—I11-423. Panobgani, Narel. Aug.
L. trialata, Ham., F.B.l.—I11-425. Ambeghat. Mahabl. July-Nov.
L. nicatiftnifolia, Heyne, F,B.1.—I11-427. Dawal, Bokenul. W. Ghats. Jan.
3. Cephalostigma,

C. Schimperi, Hoc7is., F.B,1.—111-428. Pancbgani, Aduv. Dbarvar. Nov.-Dec.
C. flexuosum, H.-f. & T>, F.B.| . —I11-428. Birohi, N. Kanara. Nov.
4. Wahlenhergia.

W. gracilis, DC, F.B.l.—I11-429. Kerdi. Lanauli. Khandala. Feb.
11. Spkenoclea.

S. zeylauica, Gaerb, F.B.l.—111-438. Vingorla. Kaljan. Bubak, Sud. Oct.-Dec.
13. Campanula.

C. Alphonsi, Wall, F.B.l.—I11-440. Shingbad. Dang. Oct.

LXXXVL—PLUMBAGINEJE.
3. Statice.
g. Stocksi, Boiss,, H.B.1.- 111-480. Verawal, Sind. Dec.
4. Plumbago.
P. zeylanica, Linn., FB.1.,—I111-480. ChHralc.

P. roseq, Linn.g F.B.I.—111-481. Lai chitralc.
P. capeneis, T/iunb., prod. fl. cap.—1-83. Kala cliitrak.

6. Vogelia.
V. indica, Gibson., F.B.I .—I 11 -481.

LXXXVIL—PBIMULACEA*.

Al

7- Anagallis.
A. arvenss, Linn,, F.B.l.—111*506.
8. Centunculus,
C. tendlus, Duby.; F.B.I.—I11-506.

LXXXIIL—MYBSINBJS.

1. Masa,
M. indica, Wall., F.B J.—I11-609 Aitan.

Ratnaghi. June-Dec
Karachi.

Garden weed. Aug -Sept.

Deccan Hills.  Aug.-Sept.
Cultivated,
Cultivated- May-D"c.

Abu, Porebunder. Dec.

.

Deccan, widely.  Sept.-Dec.

Poona.  Aug.

* Mahableshwar. Deo.-Jan.
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2. Myrsine. san . e
taveri. !
M. eapitdlata, Wall., F.B.I. —111-512.
3. Embelia.
W. Ghats
E. Ribes, Bnrm., F.B.l.—I11-573. Waiwarung. K atiir Ghat Aug-’APL
E. robusta, BoarS, F.B.I.—I1L515. Ambati. " Oct.--Jau.
fi. Tiridifdia, M e/., F.B.I.—111-516. Ambut.
5. Ardiiia. Deo
A. humilis FaR, F.B.| —111-529. JBAtfi, Difowa. Castle Rock, Ambooli. - Aug”
10. JEgiceras. Feb
L
M. majus, Gaertn, F.B.|—111-533. Kanjala. Mombra, near Thana
LXXXIX.—SAFOTACEJE.
1. Chrysophyllum.
C. Roxburghii, <2. J90»., F.B.I.—111-638. Tarw, JDongri myphul. Khandalla. - Aug-

3. Sideroxylon.

S. tomentosnm, Jfoetf.,, F.B.I —111*538. Katehumhal. Mahabl. Matheran.  J*™

Achras.

A. spota, ZMIM ., JDC. Prod.—V111-173. ChiJcoo. Cultivated-

5. Dichopsis.

D, diiptica, Be#tk, F.B. —111-542.  PAnchofi pdild. Bombay. Kanara Datzel-

6. Bassia.
B. latifolia, Ro*& ., F.B.I.—111-544. Motoha. Khaudalla. Peint Taluk, Guzerat, widely. Mar.—m’y'
B. longifdlia, Linn., F.B..—544. |ppi.. Mowha. Snligeri, N. Kanara. Jan.
B. malabarica, Bedd., F.B.| —111-544. sumpkund, N. Kanara, Fo¥
8. Mimusops.
M. éengi, Linn., F.B.I.—I11-548. Bakuli. Divimana Ghat« Feb.
M. hexandra, Boab.s F.B.l.—I11-549. Shim*.

Jooneer. Godra,  Bept0%”
XC—EBRFiCcEE.

). Maba.
M. nigrescens, Date., F.B.I.—111-551. Dolali, Ambooli Ghat, in fruit. Nor-
M. micrantha, Hiem., F.B.l . —111-552.

Syhadree.  Dd*U-

2. Diospyros.
D. pruriens, Date., F.B.|. —111-553. Chorla Ghat. 7>al«. Cool season-
D. montana, Rozb., F.B.I.—111*555. Govindu. Near Panwel-
D. Kaki, Linn., F.B.I—111-555. Kahi. . )
D. embryopteris, Pers., F.B.] —"111-556. Timburi. Cultivated Bombayi, r]ari)é
D, Ebenum, Koenig., P.B.1.—111-585.
D. assmilis, JBedi., F.B.I.—I11-558. Abnus, Malia.
D. sylvatica, Boxb., F.B.l.—111-559. .
D. microphylla, Bedd., F.B.I.—111-559. Thana. Matheran (Telgiri, Talbot). Feb.
D. ochloroxylon, Boxb., F.B.I.—I11-560. Kinie. P Yellapur. Mar-

D. oocarpa, Thwaites, F.B.I.—111-560.
B. Tupru, Buch.-Ham., 1.B.l —111663. Temburni.
D. paniculate, Da*.,r.B.i.-IH-670. Cbork Ghat and Raignn, n i

gaur _ Co01

AntRoad,6milesN.ofNaBik,iin fruit. Apk
_ Divynana. Thana. Feb.

AnTaA in fruit.  June’

»@son. JDa*. Devimana. Feb-

xcI —STTBACEIE.

1. 8ymplocos.
9. spioata, JBoaji., F.B.I.—I11-573,
gBeddomei, CJB.C, F.B,|.—111-582. Lewda, Lodhrg,

Cadtle Rock. Oct.-Defc
Mahableshwar. Jan.
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XCII.—OLBACEM.

1. Jasminum.

J. Sambac, Ait., F.B..—111-591. Mogra. Gardens.
J. pubescens, Wild,, F.B.I.—I11-592. Ban Mogra. Mombra, near Thana. Feb.
J. arborescens, Boxb., F.B.I.—I11.-591.  Kusar,Kundi. Chandawar. Aug.
J. Eitohiei, CJarfo, F.B.l.—I11-598. Cadle Rock. Chandawar, K. Kanara. Ang.
J. aurieulatura, Vahl., F.B 1.—111-600. Badami. Nov.
J. flexile, ~ahl., F.B.I.—I11-601. Kumptato Sir§ Road. Mar.
J. dffidnalg Linn., F.B.I.—I11-603. Jal Cultivated.
. 2. Nf/ctanthes.
N. arbor-trigis, Linn., F.B.I.—I11-663. tft'rala, Parajatah. Pal jungles. Aug.
3. Schrebera.
S. swietenioides, Boxb.s F.B.I.—I11-604. Mohha. Bhowdan. Poona. Samasgi. Dharwar.  Apl.-May.
6. Osmanthus.
0. fragrans, Lour., F.B.I.—I11-606. Gardens. Cultivated.
7. Linociera.
L. malabaricum, Wall., F.B.I.—I111-607. Haedi. Lanauli. Amba Ghat. Nov.-Apl.
L. intermedia, Wight, F.B.l.—I1 1-609. Lanauli. Apl.
var. Roxburghii.
8. Olea.
O. dioica, Roxb., F.B.I.—I11-612. Parjamh, Karambu. - Khandalla Jan.-May.
O. cugpidata, Wall., F.B.I.—I11-612. Baku, Kan, Shwan. Planted.
% Ligusirum.
L. nellgherriense, Wight, F.B.l.—I11-615. Mahableshwar. Aug.-Oct.

XCIIL—SALTADOBACB"J.

2. Salvador a.

8. pergoa, Linn,, F.B.I.—I11-619. Pilva, Kahhana. Gogo. Bijapur. Bulaar. Deo.-Feb.
6. oleoides, Dene., F.B.I.—111-620. Khabbur jhar, JDiar. Nadiad. Sind. Jan.
3. AZima*

A. teracantha, Linn., 1.B.I.—I11-620. Suklcaput, Kundali. Badami. Adur. Dharwar.

XCIV —APOCYHACEX.

6. Carissa.
C. Carandas Linn., F.B.I.—I11-630. Karwand. Karavanta. Khandalla. Feb.-Mar.
C. gpinarum, A.D.C.,F.B.I.—I11-631. . Badami. May-June.
C. macrophylla, Wall., F.B.l.—I11-631. Hills near Karwar. Jan.-Feb.
C. suavissma, Bedd., F.B.I.—I11-631. ’ N. Kanara. Talbot. Jan.-Feb.
7. Rauwolfia.
R. eerpecting, Benth., F.B.I.—I11-632. RadaJct ) Cadle Rock. Aug.-Jan.
B. dendflora, “en”., F.B.l.-111-633. Mahableshwar.
. Thevetia.
T. neriifolia, Juss., DC. Prod—VI111-343.  Peoli Kunnar. Planted. Jan.-Aug.
10. Cerbera, \ .
C. Odadllam, Gaertn* F.B.l.—I11-638. Odolam, SuJcanu. AnanU S. Konfcan.  June*Jan.
r 3
13. Bhatya.
R. stricto, P.C. N,y F.B.[.—111-640. Sewar, Siharisworg. Sehwan, Sind.  Dec.
14. Vinea.
V. puslla, ilfttrr., F.B.l.—I11-640, Sangkhl, Sankaphl Poona. Guzer at, W|ddy Jqu_Bq)t

V. roseq Linn., s$. pi.—305. Sadafuli, Baromashi. Cultivated
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14. Plumeria..

. ua
A, aoutifolia, Pair., F.B.I.—I11-641. Keir champa. A
F. alba, Linn., DC. Prod.—VI111-392. T
16. Alstonia. ”
1
A. sholaris Brown., F.B.1.,-111-642. Satavin. Near fgf“nd_
A. macrophylla, Wall., F.B.I,—I11-643. ae
18. Holarrhena. »
T
H. antidysenterica, Wall., F.B.1.-111-644. Dowla kuda, Indrgjar. Khandala, **
19. Taherncemontana.
T. Heyneana, Wall., F.B.I.—111-646. Nagal Kuda. S”S:ﬁvftf“.
T. coronaria,"r.,r.B.i.-111-646. Taggar. Cu )
T. crigpa, Boxh. P.B.I.—I11-448. Nag kuda. Matheran. Castle Rock. Marmaé’
20. Pawonsia.
April-
P. spiralis, Wall., F.B.I.—I11-650. o
21. Vallaris. .
-Mar.
V. Heyne, 8pr.oF .B.1.~111-650. Jagalput, N. Kauara Feb:
. 23. Wrightia.
W. tinctoria, Br., F.B.I.—I11-653. Eala kuda. W. Ghats, Thana- H“Y'J::;:
W. tomentosa, Boem. <f Schult, F.B.l.—I11-653. Dang. Sawan*"
24, Nerium. Aot
N. odoium, Soland., F.B.I.—111-655. Kanher. Deccan. Bind, widely planted. Apl-
Boupdlia.

B, grata, Wall., Bot., Mag., 4466.

29. Beaumontia.
B. grandiflora, TTew, P.B.I.—I11-660,
B. Jerdoniana, Wight, F.B.|. —111-661.

30. Chonemorpha.
C. maoropbylla, G. Don., F.B.I —I11-631.

33. Aganosma.
A. caryophyllata, G. Don., F.B.|.—111-664. Malati, Kemettivalli.

37. Anodendron,
A. paniculatum, A.D.C., F.B.I.—111.068. Lamiani.

38 Ichnocarpus.

I. fiuteBoenB, JBry ¥8.5.—111-669. Kristnasarwa, kantebouri.

Adenism.
A. chasund, Eam, ¢t Seh, DC. Prod. V.—I11-413. Adenachakanher.

XCV.—AscLzrianz.

2. Homidetmus.
H. indious, Br., 2.00.—1IV-5. Upalsari, Anantamul, Dudibali

3 Cryptolepis.
C. Bucfcanani, JBopm, F.B.l.—1Y«5. Karanta.

3% Cryptestegia.

C. grandiflora, Br, FBI—1V-6. Pilayati sabungs.

Gardens. AT

Cultivated. Pec.-Fcb.
N. Kanara. Nov.-P«*

Pivimana, Ma¥

Ganeehkhind. Gardens A%

Lonauli, Des<Ms*

Castle Rook. Sirsi, NoveDe

Poona.  Cultivated. lhr-"?l'

Vingorla, Poona. Sumpkund: Oct:

Deocan, widely- A%&

Naturalised, widely. June-Sept-
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13. Periploca.
P. aphylla, Dene., F.B.I.—IV-12. Ransher. Thano Bullo Khan, Sind. In fruit, Nov.

16. Genianthus.
G. laurifolius, Hook.f., F.B.I.-—IV-16. N. Kanara Ghats. Talbot. Dec.

17. Glossonema.

G. varians, BentA., F.B.l.—IV-16. Sind. Deo.

18. Oxystelma.

0. exculentum, Br., F.B.I.—IV-17. Dudhi, Dudhani. Poona. Sind. Dec.

19. Calotropis.

C. gigantea, Br,, F.B.[.—IV-17. Mandar, Bui. Deocan. Guzerat, widely. Feb.-July.

>C. prooora, Br., F.B.I.—IV-18. Bandar, Bui. Poona. Sind, widely. Dec.
19.* Asclepias.

A. Curassavica, Linn., F.B.I..—IV-18. Kurki. Poona. Kumta. Feb.-Dec.
22. Pentatrojpis.

P. spiralis, Dene, F.B.I.—IV-19. Ambaravels singarsta. Lasalgaon. Hajam. Sind. Feb.-Nov.
P. mircrophylla, Wight, F.B.I.—IV-20. JParparum. Dango. Gokak.
23, Dcemia.

D. extensa, r.» F.B.l.—IV-20. Utarana. Poona. Sind. Ang.-Dec.
25. Holotsemma.

H. Rheedel, TFaW, F.B.I.—IV-21. Tultuli sMndori. Kard.-Aug.

26. Cynanchum.
C. pandflornm, 2fo\, F.B.|.—IV-23. Jooner .-Oct.-Feb.
27. Sarcostemma.
S. brevistigma, Wight, F.BI.— 1V-26. Konagulli. Somalata. Poona. June,-July.
30. Gymnema.

G. sylvestre, Br.s F.B.I.—IV-29. Shiru-kurunja. Kavali. Mahabl. Shmpkund, N. Kanara. A pi.
G. pergularioides, Wt. Sf Gard., F.B,|.—IV-32, Haveri. Apl.
32. Marsdenia.

M. tenacissma, TfA7*/ ~ Ar»., F.B.l.—IV-34. Champanesr. Poona. May.

33. J?ergularia.
P. palida, TFir™ SF Arn., F.B.I.—IV-38. )

P. minor, Andr., F.B.l —IV-38. Cultivated.
34. Stephanotis.

S. grandiHora, DC. Prod.—VI11-620. (Madagascar.) Gardens
36. Tylophora.

T. fasciculata, jffaw., F.B.l.—IV-40, Bhindodi Wandra. Bank of Tansa Canal. Aug.

T. rotundifolia, Ram., F.B.I —-IV-43. Londa. June.

T. Dalzdlii, Hook.f., F.B.I.—IV-43. n Kxmkan.  Stocks, Law.

T. ashmatica, Wight, FAB.l.—IV-44. Jungli pikwan, Karaki rasna. s Lananli. Gokak. Nov.

38. Co8mostigma.
C. racemosa, Wight* F.B.I.—IV-46. Jati, Marvel, Shendari. Shendvel. Konkan & N. Kanara. Talbot.
June-Aug.

39. Dregea. .

D. volubilis, Benth,, F.B.I.—IV-36. Mawa). Poona. ApL
Do. var. augustifolia. Lohaganm. Poona. July.
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O. urcedlatus, Benth., P.B.| —IV-49. 42. Oianthus.
H. retusa, Dais., F.B.—IV-56. 44. Soya.
H. Wightii, Mook. /., F.B.I.—IV-59.
H. pendula, Wight, F.B.l.—IV-61.

47. Leptadenia.

L. reticulata, TFH. 8 Am., F.B.I.—IV-63. Nakshika\u Harandori.

L. spartium, Wight, F.B.1.—IV-64. Kip (Sind).

50. Ceropegia.
C.attenuateRooTc*, F.B.I.—IV-67.
C. Lawii, Sook.f., F.Bj.—IV-67.
0. bulbosa, Boxb., T.B.l. —IV .-67.
C. juncesa, Boxb., F.B.l.—IV-68. Kunwal.
G. acuminata, Boxb., F.B.l . —IV-70.

C. hirsuta, W. 6f A., F.B.|.—IV-71. Var. Jacguemontiana.

Kundtori.

51. Frerea.
F. indioa, Dais., F.B.l.—IV-76. Shindal mahudi.

{A fleshy glabrous herb or undershrub 4'—6*.

52. Caralluma.
C. edulis, jfoii™., F.B.l—IV-76.

C. fimbriata, Wall., F.B.I.—IV-77. MaJcadasingu

XCVI.—LOGANIACEJ..

1. Mitreola,
M. oldeolandioides, TFa"., F.B.I.—IV-79,
3. Buddleia.
B. asatica, Lour., F.B.l.—IV-82.
4. Fagraea.
F. obotata, Wall.* F.B.| . —IV-83.
6. Strychnos.

S. colubring, Linn., F.B.I.—IV-87. Kanal. KctjarbeU
S. Dalzdlii, Clarifec, F.B.1.—1Y-87.

S. nux-vomioa, Linn., F B.I.—IV-90. Kajra, Kasarkano.
S. potatomm, Linn, F.B.l.—IV-90. Nermali.

XCVII.-GINTIAHB*.

2. JSxacum.
E. bicolor, JSxft, F.B.I.—IV-96. Cowrie, Bara gpegig.
E. pedunoulatum, Linn., F.B.I.—1V-97.
B. Lawii, Clarke, F.B.l.—I1V-98.
E. petiolare, Grish., F.B.I.,T—IV-98.

‘- HOPPM.
H. fagigiata, Clarke, F.B.l.—IV-100.

. 5. Eﬂieﬁﬁm._
E. littorale, Bl., F.B..—IV-101. Chots karaje Kad .
' vanai.

8 &
E. Roxburghii, G. Den., F.BI.—1V-102. g Tythrag,

Poona. AU’

Yaoombi, N. Kanara. July.
Sumpkund,  do. e
Near Nagotna. Dalseén

Deccan. Apl.
Sind, Mand wee P&~

Hillsnear Jooneer. Sept*

Khandalia. Poorundbur. Aug.-SePt-_
10 miles, W.Poona. -Aw

Badami. Av8

PashaiD. Aug.

Humana. Poona. Aug

Hill Fort, Jeener. Set-O«*

Flowers J" diam.)

Mulir, 6 miles from Karaobi. Sept-
Deccan hills, widely. Ma¥=xunx

Pali. Konkan. In fruit, Oo®

Fitzgerald Gbftt. I*"

Sumpkund, N. Kanara. July-

TuniaGbat, Tabob
Southern Ghat. D"z_'f:f
Ratasg! b

Pal jungles. In fr™r®

Mawal. Poona. B
Mawal. Poona. Dbarwar. D’:’
Mahableshwar. 0¢¥
Matheran. Se%

Raver. Kbandesh. Poonft- Oct-
Sind, Guzerat. Dharwar. 9%

Konkan. Deocan, Feb-AB



17

7. Cansoora.
C. diffusa, Br., F.B.I.—IV-103.
C. decurrens, Dalz, F.B.l .—IV-103.
C. concanends, Clarke, F.B.l . —IV-104.
C. perfoliata, Lamk., F.B.l.—IV-104.
12. Steertia.

S. tetragona, Clarke, TF.B.l.—IV-122.
S. corjmbosa, Wight, F.B.l.— 1V-126. Hulllhal

S. decussata, Nimmo, F.B.I.—I1V-127. Kadu, Kavadi.

15. Limnanthemum-

L. crisgatum, Grish., F.B.I.—IV-131. |Eumudini.
L. indicum, Thwaltes, F.B.I.—IV-131. Kumud.

Konkan. Deccau widely. Oct.
Poona. Kumta. Oct.-Nov.
Nare. Aug.

Karwar. Feb.

Castle Hook. Nov.
Pancbgani. Nov.-Jan.

Ponds. Deccan. Concan. Apl.-Sept.
Guzerat Mawal. Apl.-Sept.

XCIX.—H7DBOPHYLLACE2.

1. Hydrolea.

H. zeylauioa, VahL, F.B.I.—IV-133. Popti, Keriti.

C. BoRAgINEER.

1. Cordia.

C. Myxa, Linn., F.B.I.—IV-136. Bohara, O-ondanl
C. obliqua, Willd., F.B.I.—IV-137. Mota lusura.

C. monoica, Roxb., F.B.l . —IV-137.

C. Rothii, Boem 8f Sch., F.B.I.—IV-138. Gondana.
C. MacLeodii, Kf. $ T.g F.B.l.—IV-139. Dhaivana.

2, JSkretia.
E. I»vis, Boxb.. F.B.|.—IV-141. Dataranga.

3. Coldenia.
C. procumbens Linn., F.B.I.—IV-144. Tripakshi, Tripanki.

4. Bhabdia.
R. lycioides, Mart., F.B.I.—IV-145. Machim.

6. Héliotropium.

H, zeylanionm, Lamh.g F.B.| —IV-148.

H. opbioglossum, Stocks, F.B.l.—1V-149.

H. supinum, Linn., F.B.l.—IV-149.

H. calcareum, Stocks, F.B.I.—IV-150.

H. ovalifolium, Forsk., F.B.|.—IV-160

H. undulatum, Vahl., F.B.l.—IV-160.

H. fiottleri, Lehm., F.B.l.—IV-151. Daorfuli.
H. panioulatum, Br., F.B.I.—IV-161.

H. indicum, Linn., F.B.I.—IV-152. Burundi.
H. peruvianum, Linn., Sp. 189.

7. Trichodesma.

T. indioum, Br., F.B J.—1V-153. Eatha mendha.
T. amplexicaule, Both., F.B.I.—IV-153.

T. africanum, Br., F.B.Il.—IV-154.

P. zeylanioum, Br., F.B.I.—IV-154.

10. Cynoglosswtn.

C. lanceolatum, Forsk., F B.I.—IV-156. Ltthardi.

13. Parj/caryum.

P. cceestinum, Benth.% F.B.1.—IV-160.

P. maabarioum, Clarke* F.B.|.—IV-160. Kala lichardi.
P. Lambertianum, Clarke, F.B.1,—IV-161.

P. aaperum, Stocks.

Badami.

Mabadj B alsar. Nov.-D ec.

Sakkar Patbar, Deccan. Mar.-Apl.
Londa. In fruit Jane.

Badami. Aug.

Deesa. Decoan widely. Nov.
Mawal. Mar.

Karwar. Malshiras. Bbowdan. Poona. Mar.

Badami. Lanauli. Oct.

Deocan. N. Kanara streams. Oot«-Dec.

Karachi. Nov.-Jan.
Siud.
Singbur. Poona. Dbarwar. Mar.
Sebwan. Hyderabad. Dec.
Penn. Poona. Jan.-Feb.
Hyderabad, Sind. Dec.
Sind.

Sind.

Ajeru Salt swamp, Bombay. Oct.-Nov.
Gardens.

Deesa.  Badami.

Karachi.

Kalyan. Aug.-Sept.

Bijapur. Malier, Sind. Aug.-Jan.

Bulo Khad, Luki, Sind. Aug.

Baroda. Sidasbyagad. N. Kanara. Jan.

A 1

¥

Poona. Pancbgani. Oct

.

Mabablesowar. Oct.
Mahablesbwar. Oct.
Mabablesowar. Oct.
KhirturMts. H.E.M. Janus.



S. pwcifloium, Stock*. 1.8.1.-1V-176.

A. higpidiggima,2>a,,.B.i.-1V-176.
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29. Sericostoma.

30. Arnebia.

Broach. Palanpur. Vtraval- Nov.-De*

Mulier, Sind. Palanpnr. Mar.

Cl.—CONVOLVULACB as

1. Erycibe. '

E. paniculata, Roxb., var. Wightiana, F.B.| —I1V-180.

Castle Rock. Nor.

Legendrea. (Canary Islands.)

L. moallisBima, Webb, DC. Prod.-1X-328.

R. omata, Chois, F.B.l.-1V-183.

2. Rivea.

R. bypocrateriformis, Chois., F.B.L -1V -184. Phanji.

. involucrata, Clarke, F.B.I.—IV-187.

. involucrata var. inequalis.

sericea, Dal*., F.B.I.—IV-188.

malabarioa, Chois,, F.B.l.—IV-189.
pilosa, Am., F.B.l.—IV-189.

. cymosa, Sweet., F.B.l.—IV-189.

>>>P>>>>

-

. agoregata, 20#& ., F.B.l.—I1V-191.

3. Argyreia.
speciosa, Sweet., F.B.I.—IV-185. Samudrasoke.

cuneata, Ker., F.B.I.— IV-191. Mahalungi.

4. Lettsomia*

L. dliptica, Wight, F.B.l.—IV-192. Bondwel.

L. setosa, Jfar&., F.B.l.—IV-194.

. Bona-nox, Zifcw., F.B.l.—1V-197.
. muricata, Jaco;,, F.B.l.—IV-197.
. grandiflora, Za»»& ., F.B.l..—IV-198.

. coccineai Linn., F.B.I.—I1V-198.

5. | pomoea.

Gulachandani.

. Quamodlit, Linn., F.B.L-1V-198. Ganesh Pushpa.

|
|
|
|. trichosperma, Blume, F.B.l.—IV-198.
|
|
|

. hederacea, Jacq., F.B.l.—IV-199.
I. laciniata, Clarke, F.B.I.—1V-200.
I. dissecta, Will*., F.B.1.—200.

I. calycina, Benth, F.B.l.—IV-201.
|. baTlerioides, Benth, F.B.l.—IV-201.
I. digitata, Linn., F.B.I.—IV-202.

|. pentapbylla, Jacg., F.B.i.—IV-202.
|. Batatas, Lamk., F.B |.—IV-S02.
|. pileata, Roxb., F.B.I — 1V-203.

| pestAgridiB, Linn.,F.B.| — IV .204.
l. en'ocarpa,Br.,r.B.i.-IV.204.

. sindica, Staph., Kev> Bull.

. Stocksii, Clarke, F.B.l1.-1V-204.
. anguBtifolia, Ja<?,., F.B.l.—IV-205

.chryseides,™.,F.B.i.-1V-206.

Ritala, Kanangi.

Kandoakle.

. tridentata, Roth., F.B.l—1V-205. Morga. Sendar Kalandi

I renifoiinis, CAow.,F.B.L -1V -106. Undirkani.

%. xumicifoUa, Chois., F.B.L-1V-207.
X. obsuTa, Ker., F.B.l.—IV-207.

1. Clarkd, Hook./., F.B.l .—IV-207.
1. sepiaria, JToen,, r.n.i.—IV-209.
1. aquatica, Forsk., F.B.l.—IV-210.
1. Btaphyliaa, RotM.f ~ch ., F.B.I.—IV-210.
X. campanulata, Linn., F.B.l.—IV-211.

Pungali.

Ambti-vel.
Nalichi baji.

N aha‘*

Tk

Tambarwtil.

Naturalised. Poona. Oct.

Bept-

Mawal. Poona. Sept:

Mawal. Poona

dens, Poona, Broach- A&
Gardens, Poona, Br - Qck

Collem. Wadi, near Mahableshwar. Ock
Marmagoa- . _a

Matheran. Aug--*
Mahablesowar ! £°%
Yellapur- oy

w. Ghsf.

AT
Hills near Poona. July At

Dasgaon.

Dharwar. P g \%
Mahablesbwar. W
Wal AUG

Devikope. Samasgi.

cultivsiei-
. Pepts
Kat Poons:
calt.? Sept
inﬁ“ ,

Cultivatey
Cultivate
Sawantwadi. A*
Panobgani. Mabablesbwar.
Poona Satara Rd.,

L barumpter.

<X.
26th m~. »
Sirsi, HeR”
Aalyse

pal ungle- Baroda. " t

Sweet potato, "y e

Sawantwadi. '*° *

Ghfttbetween Kbad ~d Path. ]W .
Kanali, Guzerat. Voo**> * *'
" Near &$x*b"

'.‘ AN 0/\ b
'Aug.-P«O*
Qit”
Shrefrda". "
» Gn»ei»t. ide‘!'
_Poona. Deocanw_'r\_’\,
Karacla—ctl-:rm,

Poona. Guzerat. gephr
Near Jooneer. -y

Qokftk porepunder. °°
Poona. Deocan, widely. Nov:APY

Surat.,

3 D
l'eQC&n_ &

Karwar, Louda.

MNariad.
Dakor

Badami.

N

.““L Poona.

Peo:

Byaig'*-
Dharwar. 6ept.-J*™
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|. cymosa, Roem & Seh.g F.B.I.—IV-211. Ambeghat. Jan.
|. Turpethum, Br.g F.B.I.—IV-212. Bursingali Nisotlar. JPhutkari. Rev ad and a. Oct.-Jan.
I. biloba, Forsk., F.B.I.—IV-212. Maryadvel. Guzerat shores. Feb.
|. vitifolia, Sweet., F.B.I.—1V-213. Nauli. Cadle Rock. Vingorla. Oot.-Nov.
|. pilosa, Sweset., F.B.l.—IV-213. Ahmedabad. Dec.
|. snuata, Orteg., F.B.l. —IV-214. Guzerat. Nov.
I. rhyncorhiza, JOalz, F.B.|.—IV-214. Huttigherry, N. Kanara. July.
|. pamata, Forsk., F.B.I.—IV-214. Badami.
|. dasygperma, Jacq., F.B.I.—IV-215. Garden excaper  Foona.  Porebunder.  Sept.-Nov.
| tuberosa, Linn., DC. Prod., 1 X-362. Gardens
I. carnen, Jacg, Am., 26, t. 18. Cult. Gardens.
I. Hordfallite, Hook., Bot. Mag., 3315. Cult. Gardens
7. Heuwittia.
H. bioolor, Wight, F.B.I.—IV-216. Sawantwadi. Marmagoa. Nor.
9. Convolvulus.
C. sindious, Stocks, F.B.l.—IV-217. 12 miles east of Bullo Khan, Sind.  Aug.
C. micropbyllus, /Sfe& ., F.B.I.—I1V-218. Hyderabad, Milir, Sind. Oct.
C. rhynoospermus Hochst.* F.BI.—IV-218. Sind. Oct.
C. glomeratus, Chais., F B.l.—IV-219. Karachi. Porebunder. Deo.
C. Kottlerianus, Chois., F.B.l.—IV-219. Lenyadri. Jooneer. Sept.
C. arvenss, Linn,, F B.I.—IV-219. Hiranpag. Chandwel. Jeur. Poona. Karachi. Dec.-Feb.
C. parviflorus, Vakl.; F.B.I.—1V-220. Dongargaun, near Ahmednagar. Chandod, Guzerat. Nov.
10. JEvolvulus.
E. alsnoides, Linn., F.B.I.—IV-220. Vienukranta, Sankaveli. July-Nov.
11. Tor ana.
P. paniculata, Roxb., F.B.I.—IV-222. Bridal creeper. Gardens  Oct.
P. racemosa, Roxb., F.B.l. —V-222. Gardens® Oct.
P. malabarica, Clarke, F.B.|.—IV-223. Near Panohgani. Oct.
12. Breweria.

B. cordata, Bl., F.B.I.—IV-223. Marmagoa. Vingorla. Nov.
B. Ifttifalia, Benth., F.B.| —IV-223. Mulir, Snd. Verawal. Deo.
13. Neuropeltis.

N. racemosa, Wall., F.B.l.—IV-225, Bankeri. Honaver, N. Kanara.  Feb.
14. Cressa*

C- oica, Linn.g F.B.I.—IV-225. Kardi, Lona, Luna. Konkan. Bind widely. Nov.-Feb.
15. Cuscuta.

C. reflexa, Roxb., F.B.I.—IV-225. Ahasvel. A mary €. Haogal, Dharwar. Jan.-Feb.
C. hyalina, Roth., F.B.I.—IV-226. Ambar. Sind.
C. chinensis, Lamk., F.B.|.—IV-226. July
CIL—SorLAvcEE
1. Solanum.

6. nigrum, Linn., F.B.I.—IV-229. Kangoni, Koawat. Poona. Bombay. Hyderabad, Sind. Sept.-Dec.
8. verbascifolium, Linn., F.B.l.—IV-230. Kutri. Poonn.  July-Oct.
S. pubescens, Willd., F.B.l.—IV-230. Badami. Aug.-Nov.
S. bigeminatum, Nees., F.B.l. —1V-231. Mabableshwar. Oct.
S. denticulatum, Blume., F.B.l.—IV -231. > ' Mahableshwar.
S. giganteum, Bl., F.B.I.—IV-283. . Mahableshwar. Jan.-Mar.
S. ferox, Linn., F.B.l —IV-233. 40 mileswest of Bdgaum. In fruit, Deo.-
S. torvnm, Swartz., F.B.| —IV-234. July.
S. indicnm, Linn., F.B.l. —IV-234. Khandalla. Mahableshwar. Sept.
S. Mdongena, Linn., F.B.I.—IV-235. Bengan. Brinjal. Cultivated.
S. coagulans, Forsk., F.B.l.—IV-236. Near Karachi. Jan.-May.

r Boringadi. '
S. xanthooarpum, Sch. $ Wen., F.B.l.—IV-236. 5 Botlngac_il.} Decoan. Sind. t'unt,
Kandayri*
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tuberosum, Linn., The Potato. Batata. Cultivated.
1.* Zycopersicum (America).
L. esculentum, Miller, F.B.I.—IV-237. Wale wangee. The Tomato. Colt.
2. Physalis.

P. minima, Linn., F.B.I.—IV-238. Chirputi, poona_ Aur
P. peruviana, Linn., F.B.I.—I1V-238. Cape Goossberry. Cultivated.
2.* Capsicum.

C. frutescens, Z*»»., F.B.I .—IV-239. MIrchi. Cultivated.
C. minima, Ro*b.g F B.l.—IV-239. Lovungi mirchi. Cultivated.
C. grossum, Willd., F.B.I.—IV-239. B opal a mirchi. Cultivated.
3. Withania.

W. somnifera, Dunal.,, F.B.I.—IV-239. Godha avada. Karachi. Jooneer. Poona. Sept
W. coagulans, Dunal., F.B.I.—IV-240. Punir bandy Raknaj. Karachi. Dec.
4. Lycium.

L. barbarum, Linn., F.B.I.—IV-240. Karachi. Porebandar. Nov.
7 Datura.

D. Sramonium, Linn., F.B.I.—IV-242. Datura, Deccan widely.  June-Dec.
D. fastuosa, Linn., F.B.I.—IV-242. Kala datura. Deccan. Guzerat. Sept-Dec.
D. Metd, Linn., F.B.l —IV-242, Poona.  Sept.-Dec.
D. arbores, Linn., sp. 256. Mahableshwar. Poona. Planted. Oct-Dec

A.

R.
R.

S,

N]|

. trilobatum, Linns F.B.l.—IV-236.
. gracilipes, Dene., F.B.l.—IV-237.
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10. Hyoscyamus.

. mutious, Linn., 1YB.l.—IV-243.

10. *Nicoliana.

. Tabaonm, Z*»»., F.B.|.—IV-215. Tumbaco.

CII1.—SOBOPHUIABIN?".

1. Antic &ar is.

. glandulosa, Aschers., |.B.Z.—IV-249.
. linearis, Hochst., F.B.I—IV-250,

3. Cehia.

. coromanddiana, Vahl., F.B.l.—IV-2S1. Baboor kutaki.

4. Linaria.

. ramosssma, Wall., F.B.I.—IV-251.

5. Schweinfurthia.

. pharocarpa, A. Braun., F.B.l.—IV-252.

6.  Antirrhinum.
majus, Linn., sp. p., 869. Snapdragon.

Busselia (Mexico).
floribunda, Zuccar, D. C, Prod.—X-332.
ratundifoHa, Cav., I. C. pi.- V-9.

10. Sutera.
glandulosa, Boxb; F.B.l.—IV-258. Bhul.

11. Mimulut.

. gracilis, Br., F.B.l.—IV-259.

Badami.

Dharwar. Guzerat, widely. Jan.
Mulir, Karachi, Sind. Dec-Jan.

Khirtar Mts,, Sind. Mar.

Cult. Nov.-Fek

Sind.
Sind.

Deccan. Guzarat Jan.-May*
Deccan widely.  Sept
Karachi. Dec.

Gardens

Gardens.
- Gardens

Karli,

Poona# peb_

Foona, Apl,
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_ 14. Lindenbergia.
L. urticeefalia, Zehm., F.B.I.—IV-261. Dhal.
16. Stemodia.

S. viscosa, Roxb., ».B | —IV-265.
8. s=rrata, Benth., F.B.|.—IV-265.

17. Limnophila.
L. Roxburgbii, G. Don., F.B.l.—IV-265.

L. conferta, Benth., F.B.l.—IV-266. Mai
L. paolystachya, Benth., F.B.I.—IV-266.
L. heterophylla, F.B. —1V-270.
L. racemosg, Benth., F.B.I.—1V-27L
L.gratioloides, Br., F.B.I —IV-271.
18. JTerpestis.

H. Monniera, SJ5. * K., V.B.I.—IV-272. Bama. Nirhrami.

H. HamiltoniaDa, Benth., F.B.| —IV-272.
H.floribunda,*r., F.B.I.—IV-273.

20. D op atrium.
D. juncenm, Bam., P.B.l.—IV-274.

23. Torenia.
T. oordifalia, Boxb.> F.B.l.—IV-276.
T. asatica, Linn., F.B.1.—IV-277.

24. Vanddlia.
V. crugtaoes, Baw*ft, T.B.I.—IV-279.
V. hirsuta, Benth., F.B.I.—1V-280.

25. llysanthes.
I. bysopioldes, Benth., T.B.l.—I1V-283.
| parviflora, 226KfA, F.B.l.—1V-283.

26. Bonnaya.
B. brachiata, Link. # Otto, F.BJ.—IV-284.
B. veronioaefolia, Spreng., F.B.l.—IV-285.
B. reptans, Spreng., F.B.l.—I1V-284.
B. oppositifalia, Spreng., F.BJ.—IV-286.

29. Feplidium.

humifusum, De€l., IT.B.l —1V-287.

o

30. Glossostigma.
G. spathulatum, Arm., F.B.I.—I1V-288.

34. Scoparia.
S. dulcis, linn, F.B.L-1V-289.
35. Campylanthus.
C. ramosseimus, Wight. |.B.I.—IV-290.

39. Veronica*
V. Anagdlis, Linn., *.B.l.-1V-293.

41. Buchnera.
B. hi.pida, Linn, P.B.1-1V.298.

42. Striga.
e v V-A-n?i i,nT TV IQ
S. orobanchoides, *niA., F.B.l.—IV»29».
S.den8iflora,"M.,F.B.i."1V.299.
S.lutea,Zokr.,F.B.i.-1V-399.

Mahablesowar. Dakor. Penn.

Marmagoa. Baroda. Nov.

Veraval. Ankleshwar. Nov.-Dec.
Penn. Callian. Dec-Feb.

Tnlkut Obat. Dalzell.
wan.

Sept. Knznta
Dec.

N. Kanara. Jan.

M abableshwar . Oct.
Matheran. N. Kanara. Nov.-Jan.
Nov.-Jan.

Deccan. Sind. Oct.-Jan.
Malwan. Dalzell.
S. Kanara. Feb.

Nard. N. Kanara. July-Aug.

Londa. Oct.
Cultivated.

Nard. Matheran.
Kalyan.

Aug.
Sept.

Nov.
Aug.

Guzerat. Mabableshwar.
Nard. Begaum.

Sawantwadi. Godra.  Sept.-Nov.
" Common." Dalzell.
S. Konkan. Dalzll.

Kalyan. Sept.

Bubak, Sind. Margoa. Dhurumter. Dec.

Malwan. Nov.

8alt swampu Bombay _ N<*|

Jungadi, Sind. Nov.

Deccan. Mar.

Koina o n A

Poona. Dakor. Matheran. Oct.
Hvour. Juna-Nov.
Gadak, Badaml. Nov.~Jan.
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43. Ramphicarpa.

B. longiflora, Benth* P.B.l.—IV-300. Wada, near Mahableshwar. Malwan. NOT.
44. Centranthera.

a hispida, Br.g P.B.I.—1V-301. Wada, near Mahableshwar. Malwan. Oct.-Nov.
45, Sopubia.

S. delphinifolia, G. Don., P.B.I.—IV-302. Dudhali. Kitdthi. Ouzerat. Deocan. Aug.-Oct.
S. trifida, Ham., P.B.I.—IV-302. Pancbgani. Oct.
CIV.—OBOBANCHACE-E.

1. Mginetia.

JB. indica, JBwJ., P.B.I.—IV-320. Sewree, near Bombay. Oot.
2. ChrUHsonia.

C. Lawii, Wight, P.B.I.—IV-322. Purandhur. July.
3. Cistanche.

C. tubulosa, Wight, P.B.I.—IV-324. Karachi. Dec.

0. indica, Mam, P.B.I.—IV-326.

U.
U. flexuosa, Fa*., P.B.l.—1V-329.

TJ. exoleta, BF., F.B.l.—IV-329.

IT. albo-ooerulea, Dalz, P.B.l.—IV-330.

U.
u.
U. orbioulata, Wall., P.BJ.—IV-334.

4, Orobanche.

Diksal, Decoan. Oct.

CV.—LENTIBULABIBJE.

etellarig, Z. /., P.B.I.—IV-328. Utricularia. Mawan. Nov.

Poona.

Samasgi, N. Kanara. Feb.
Mabablesbwar.  Sept.
Mahableshwar.

Mahad. S. Konkan. Oct.
Ehandalla. Lanauli. Sept.

coerules, Linn., F.B.I.—I1V-331.
reticulata, Smith, P.B.l.—IV-331.

CVI.—GESNBEACBI!.

1. JEschvnanthus.

. Perottotii, A. D. C,, P.B.1.-1V-339.

Mahableshwar. Oct.
7.  Platystemma.

. violoides, Wall., P.B.I.—IV-361.

Champaneer, Gozerat. In fruit, Dec,

15.  Klugia.

. NotoniaDa, A. JJ. C, P.B.I.,—IV-366.

Malkapur. W. Ghats. Oct.
16. Bhynehoglossum.

. obliqunxn, BU P.B.I.—IV-367.

Dasgaon. Wadi. Oot.
CVT|—Biaxomucaa

2. Millingtonia.

. hoitenais, i. /., P.B.I.—IV-877. Cowla nim.

Planted widely. Oot.-Nov.
3. Oroxylum.

. indicum, Besth., P.B.|.—I1V-378. Tew, Jagadalo,

Peint Taluk. W.Ghats. JJsy.Jdnly.
4. Tecoma.

. Btang, Juss.,, D. C, Prod.—IX-224. ot
n .
. nndulata, G. Don., P.B.|.—IV-378. Xtakta rohida. Lohero. W. Khandeish, Buoaes ted widely.

River. Gujerat.
Daypy . Mar .-Apl.

"

. 5. Dolichandrone.
falcata, Seem., P.B.l.—IV-380. Morshing, Mershing.
Lawii, Seem,, P.B.I.—IV-380. Medashingi. Konks N g Poons, May.

6. Heterophragms, ' Mar.-May.

. Koxbnrghii, i>C, JJBJ—IV-381l. Want*, Taraia.

Poous, . Gbate,

Deo-
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. 8. Stereospermum.
chelonoides, DC, F.B.l.-1V-382. Pddal. Qinsingmara. Khandalla. Bankot. Apl.-May.

suaveolens, DC, F.B.I.—IV-382. Parul, Patala, Kalgaru Poona. Planted, Apl.
xylocarpum, Wight, F.B.l.—IV-383. Kad ashing a Kursing. Peint." Apl.
9. Pajamlia.
Rheedii, DC, F.B.|.—IV-384. Ydlapur Taluka. Talbot. Cod Season. Parmentiera (Tropical
America).
oerifera, Candle-tree of Panama. W. |. Club Garden. Poona.
CVIII.—PEDALI SHE.
1. Pedalium.
murex, Linn., F.B.|.—IV-386. Malvi gohharu. Badami. Shrivardhan. Oct.
2. Sesamum.
indicum, DC, F.B.I.—IV-387. Tedl. Cult. Aug.-Sept.
laciniatum, Klein, F.B.I.—IV-387. Badami. Oct.
CIX —AoAXTHACEE.
1. Thunbergia.
fragrans, Boxb.; F.B.I.—I1V-390. Chimine. Pancbgani. Odc
. data, Bojer, F.B.I.—IV-391. Cult.
Hawtayneana, Wall., F.B.I.—IV-391. Dharwar.
.grandiflora, Roxb., F.B.l.—IV-392. Cult. Gardens.
. mysorenss, T. Anders,, F.B.I.—IV-393. Planted Mababl. Poona. Near Gairsoppa. Talbot. Nov.-Jan.
2. Ely traria.
. orenata, VaU., F.B.I.—IV-394. Da smori. Abmedabad. Oct.
3. flelsonia.
. ocampedtris, Br.s F.B.I.—IV-394. 23 miles east of Rutnagiri, Jan.
4. JShermaiera.
.glauca, Nees., F.B.| .—IV-395. s Konkan, Dalzell.
zeylanica, Nees., F.B.l.—IV-397. Waree Jungles, Dal sell.
6. Cardanthera.

. balsamica, Benth., F.B.| .—IV-404. Sddapur, A. P. Young. Mar.
pinnatifida, Benth,, F.B |.—IV-405. Divimana, N. Kanara. Feb.
7. Hygrophila.

. polysperma, T. Anders., F.B.|.—IV-406. Verawal. Egjkot.
. serphyllum, T. Anders., F.B.l.—IV-406. W. Ghats, widely. Sept.-Jan.
. gpinosa, T. Anders,, F.B.l.—IV-408. Kalista Kolasunda Talimhhana, Bhara. Deocan, widely. June-Jan.
9. Calophanes.

. Nagchana, Nees,, F.B.I.—IV-410. Dang. Nasik. Apr.
. Dalzdlii, T. Anders,, F.B.l.—IV-411. Dang. Poona. May.
10. Budlia.

. patula, Jacq., F.B.I.—IV-412. Katmora. Deooan. June-Nov.
. longifolia, T. Anders., F.B.|. —IV-412. Sind, Stocks.
12. Petalidium.

. barlerioides, Nees,, v. B.i.—IV-416. Bacsda. Dang. Feb.-April.

n 13. Phaylopsis.
. parviflora, Willd.g F.B.I.—IVV-417. Ahhinachori. . Padami. Jan.
14. Dcedalacanthus.
. nervosus, T. Anders,, F.B.l.—IV.-419. 12 miles west of Poona. Deo.
. roseus, T. Anders., F.B.I.—IV-419. Dasamuli. ! Korikan. Nov.-Jan.
. purpurascens, T. Anders., F.B.l.—I1V-420. Konkan. Nov.-Jan,
montanus, T. Anders,, F.B.|.—1V-421. . Ghatsnear Dharwar. DalzelL
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15.  Eemigraphis.
H. dura, T, Anders., F.B.L—IV-422. Gantelbu.
H. latebrosa, Nees., F. B.l.—IV-422.
H. elegans, Nees, F.B.|.—IV-424.

18. Strobilanthes.

8. barbatus, JVew., F.B.| .—IV-437.

8. warreensis, Dafo., F.B.l.—IV-439.

S. ciliatus, Nees., F.B.l .—1V-439.

S. lupulinus, iVew., F.B.l.—IV-443.

S. Heyneanns, Nees,, F.B.| .—1V-443.

S. ixiocephalus, Benth., F.B.l.—IV-444. TFahi.

S. scrobionlatus, ZWs., F.B.l.—1V-445.

8. callosus, Nees; F.B.L-1V-451. Xarw», jffara, Earowa.
8. retioulatus, tffopA., iTew Bull., 1894, fol. 347.

8. asper, Wgt., F.B.l.—IV-452.

8. sessilis, Nees., var. Sessiloides, Wt., F.B.l.—I1V-452.
S. perfoliatns, T. Anders., F.B.l.—IV-458.

19. Calacanthus.
C. Dalzédlliana, 2. Anders, F.B.I.—IV-478.

20. Blepharis.
B. agperrima, ta, F.B.I.—IV-478. "dpaga,
B. boerbaavifolia, Pers., F.B.l.—1V-478.
B. molinginifolia, Pers., F.B.I.—IV-479. Faatj Jifaita.
B. sindica, Stocks., F.B.I.—I1V-479. Jasad.

21. Acanthus.
A. ilioifolius, Linn., F.B.I.—1V-481. Marandi.

22. Barleria*

Surat.Gadak. Jan.

Eewadanda. Marmagoa. Deo.
Nasik. Jan.

Castle Book. Matheran. Oct.-Nov.
Nilkund Ghat. Feb.

Sawantwadi. NOT.

Earn Ghat. Beiganm. Bitohie.

Castle Book. Matheran. Oct-Nov.
Vingorla. M'war. Deo. Jan.
Mahableshwar. Nov.
Mahableshwar. Oct.
Mahableshwar. Get.

Santaveri. Dec,

Ambooli. Jan.

Matheran, Kadgal, N. Kanara. Jan.-Feb.

Matberan. Lonanli. Oct.-Jan.

M'war. Eewadanda. Oct.

Snrat. Ahmd. Eajkot. Oct.-Deo.
Badami. Earnalee. Guzerat. Sept.-Oct.
BulokhaD, Sind. Aug.

Thana Creek. Karwar. Apl.-May.

B. Prionitisj Zinft., F.B.l.—1V-483. Pivala Eoranti. Kalsunda. .
B. Hochstettsjeri, Nees, F.B.|.—IV-483. Matheran.  Decoan, widely. I_‘“’
B. acanthoides, Vahl., F.B.1.—|V-484. ~ Sind.
B. tomentosa, 220°A., F.B.| —IV/-485. Sind. - Oct.
B. involucreta, Nees, F.B.l.—IV-485, Badami. Nov.
B. Lawii, T. Anders, F.B.l.—IV-4886, Ambooli Ghat.  Oot.
B. sepalosa, Clarke, F.B.I.—IV-417. Shinvaghad. Oct.
B. montana, Nees,, P.B.l.—IV-487. Konkan.  Oibion.
B. Gibsoni, Dalz, F.B.l.—IV-487. W. Gbate. Oct.
B. graodiflora, Dalz, T.B.l.—IV-488.
B. cristata, Linn., F.B.I.—IV-488. Gokran. W. Ghats. Oct.
B. oourtallioa, Nees,, F.B.l.-1V-489. W. Ghats and Decoan Hills. Deo.
B. Stocksii, T. Anders.,, F.B.l.—IV-489. Arbail Ghats, N. Kanara. Feb.
B. strigosa, Willd, F.B.l.—IV-489. Bababudan Hills. Stocks.
var. terminals, F.B.I.—IV. Eala Eoranta, . )
B. lupnlina, Ldl. D C, Prod. XI-237. I*ahii. Vingorla. Marmagoa. Dec
Gardens
23 Neuracanthus.
N. trinervius, JVt., F.B.l.—IV-491.
N. spserostachys, Dalz, F.B.l.—IV-491. Khandalla. Dec.-J»™'
Khandalla. pen. Sept.-Oct.

24. Crossandra.
C. nndulifolia, SalisK, F.B.l.—IV-49".

25. Asystasia.
A. coiomandeliana, Nees.,, F.B.|.—IV-493.
A. violaoea, Dalz, F.B.l.—IV-493.
A. Lawiana, Dalz, F.B.l.—IV-496.

26. Eranthemum.

E. malabancum, Clarke, 1.B.I.—1V-497.
E. bicolor.

Abolj, Kumpia. Jnne-Jan-

“. Ghats. Nov.-Dec.
Matheran. Bassein. Nov.
W M. Poona. Aug.-Oot.

Marmagoa. Dec-
Gardens
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28. Andrographis.
. panioulala, Nees., F.B..—IV-501. Oleikaryet.
. Neesana, Wagt., F.B.l —IV-504.
. echioides, Neses,, F.B.I.—IV-505. GUZ. Karnala.

>>r>

29. Haplanthus.
H. vertiaillaris, Nees,, F.B.I —IV-506. Kateri.
H. tentaculatus, Sees., F.B.l. —IV-607.
0. Gymnostackyum.

G. gabrum, T. Anders. F.B.I.—IV-509.
G. caneoens, T. Anders,, F.B.| —IV-509-
G. latifolium, T. Anders., F.B.l.—IV-5009.

31. Phlogacanthus.
p. curvifloms, Nees,, F.B.l. —IV-611.

34. Lepidagathis.
L. crigata, Willd.> F.B.I.—IV-516. Bui Gend.
L. mitis, Dalz¢ F.B.|. —IV-516.

L. trinervius, Nees., F.B.|.—IV-517.
|.Intea, JDalz, F.B.l.—IV-517.

L. davata, Dalz, F.B.I.—IV-518.
L. prodrata, DalZ., F.B.I.—IV-518.
L. rigida, Dalz, F.B.I.—IV-518. fo
L. cngpidata, Nees., F.B.I.—I1V-519. Akhara.
L. caljcina, Hochst., F.B.I.—IV-519. -
L. 8oariosa, Nees,, F.B.I.—I1V-620.
L. hyalina, Nees., F.B.I.—IV-52L
L. fascicnlata, Nees., F.B.I.—IV-522.
d* Justicia.
J. moDtana, Wall., F.B.I.—IV-525.
J. Betonica, Linn., F.B.l.—IV-525.
var. ramossima.
J. trinervia, Vahh, F.B.I.—IV-525.
J. glauoa, Both., F.B.I.—IV-529.
J. heerocarpa, T. Anders., F.B.I.—IV-531-
J. Gendaruss, Linn., F.B..—1V-532. Tew-
J. wynadensis. Wall., F.B.I.—IV-533. -
J. miorantha, Wall., F.B.l.—IV-536.
J. quinqueangularis, Koen., F.B.l.—IV-536.
J. quinqueangularis, var, peploides.
J. dififuss, Willd., F.B.I.—IV-538.
J. smplex, Don., F.B.l.—IV-539.
J. amplex, var. serpyllifolia, Benth.
J. procumbens Linn. Karambal Zalmashi.
39. Adhatoda.

A. Vasca, Nees, F.B.I.—IV-540. Adulsa, Rarav.

40. Rhinacantkus.
R. communis, Nees,, F.B.I.—IV-541. Qajaharni.
Dianthera. (Wes Indies). .

D. sunda (Mytiglossa), DC, Prod.—XI1-340. Bot. Mag., 2060.
Jacobinia (Central America). »

J. (Drgera) bolivienss, DC, Prod.—XI-334
44. Ecbolium.
E. Linneanum, Kurz, F.B.I.—1V-544. Ea nab oil Dahktwadulsa.
E. Lioneanum, var. dentata.
45. Graptophyllum.
G. hortensg, Nees,, F.B.1.-1V-544-

Pahlanpur. Perim.

Honawar. Deo.

Badami. Sept.-Nov.

Mahableshwar. Sinvaghad. Dec

Surat. Marmagoa. Deo.

Cadle Rook. Jan.
Kanara Ghats, Law.
Cadle Rock. Dec.

Cult. Gardens

Decoan. Oct.-Mar.
Belgaum, Balzell.
Kathiawad. Nov.-Feb.
Jaighur. Dec.

Marmagoa. Dec
Scind, T. Anderson.
W. Ghats. Dec-Mar.
Sind, Stocks.

N. Kanara May.

Yacombi, N. Kanara. Feb.

' Saogameshwar.  Dec.

Mahableshwar .

Badami. Aug.-Oct.
Porebunder. Nov.

Cult. N"ov-Jan.
Marmagoa. Dec.
Vingorla, Dalzell. Aug.
Badami.

Poona. Oct.-Apr.

Poona. Oct.-Dec
Pahlanpur. Rajkote. Dec
Badami, N. Kanara. Nov.-Dec.
Decoan. Oct.-Mar.

Guzerat to N. Kanara.  Aug.

M'war. Gardens. Oct.-Jan.

Gardens  Oct.-Nov.

Gardens

Matheran. Nov.-Dec.
Karanja. Sept.

il

Garden*
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46. Bungia.
K. crenata, T. Anders,, F.B.I.—IV-547.
R. linifolia, Nees., F.B.|.—IV-548.
B. repens, Nees., F.B.I.—IV-549.
E. eegans, Dalz, F.B.l.—IV-549.
R. parviflora, Nees,, F.B.I.—IV-550. Kalinactiu Turmura.
R. parviflora, var. pectinata.  Turbura.

47. Dicliptera.

D. zeylanica, Nees., F.B.| . —IV-552.
D. cnneata, Nees., F.B.l.—IV-552.
D. micranthes, Nees.,, F.B.I.—IV-5B3. Amaphutavanl

48. Peristrophe.
P. bicalyoulata, Nees,, F.B.l.—IV-554.

49. Eypoestes.
H. lanata, Bah., F.B.I—IV-557.

CX|.—VERuENACER.

2. Zantana.
L. indica, Boxb., F.B.l. —IV-562.
L. Camara, Linn., F.B.l.—IV-562. Tantani.
3, Zipjpia,
L. nodiflora, 5t¢” ., F.B.l.—1V-563. Boolean.
4, Bouchea.

B. marrubifolia, Schauer, F.B.l.—IV-564.

5» Stachytarpheta.
B.indica, FaA?., F.B.l.—IV-564.

S, mutabilis, Ta”., DC, Prod.—XI-665.

6, Priva
P. leptostachya, J«w»., F.B.I.—IV-565.

7. Verdona.
V. venosa, Gft7/.,'i>C, Prod.—XI|-541.
V. offioinalis, Linn., F.B.l . —IV-565,

Citharexylum.
C. Bubsarauxn, Swarts., DC, Prod.—XI|-614.

Duranta.
D. Plumieri, Jacg., DC, Prod.—XI-615.
9. Callicarpa.
C.lanata, Linn., F.B«l.—IV-567. disur,
10. Tectona.

T. grandis, X/.i F.Bi.—IV-578, &*#< Sagavan.

"

scandens, Boir5., F.B.I.—IV-573. Guradtoel.
coriacea, Car*e, F.B.l.—IV-573.

. integrifolia, i»»»., F.B.l.—IV-574.

. latifolia, Boa6., FiB.x<-1V-577.

11. Precna,

MTTD

12. Gmelina.
G. aiborea,ii.m., F.B,|.—IV-587. 5/e»aw Bothee.

G. aemtica, ium., F.B.|. —IV-582. Zakan Shivan.
G, Hystiix, Kure,, F.B.l.—I1V-582.

Kauara. Law.

Konkan, Stoc&s. Belgaum, Ritchie.
Banks of Kala Nadir

Dandali, N. Kanara. Jan.

Dharwar. Poona. Sept.

W. Ghata. Jan.-Eeb.

Pan v el. Marmagoa Dec.-Feb.

W. Ghats. Dec-Jan.
Jaronda Hill. Jan.
Sahkpnr, Sind.  Oct.

Mawal.

Poona. Surat. Sind. Nov.

Konkan.

Jamnagar. Jooner. Sept.-Jan.
Soread widely. All the year.

(Sind) Deccan. Guzerat.
Sind. All the Year.

Sind.

Weed in Gardens. Ang.-Nov.
Gardens. Ang.-Nov.

Bijapur. Sind. Dec-Jan.

Planted. Sinvaghad.
A weed in gardens. Sept.

Gardens. Nov.-Dec.
Planted. June-Dec.
Khandalla. Castle Rook. Nov.-Feb.

Deccan HiUg and Konkan. Aug.

Matheran. Oct.
Khandalla.

Daog. Muwsl, pep var.

Poona.
Gardens,



27

13. Vitex.

V. Negundo, Linn., F.B.I—IV-583. Nirguri, Nagoda.
V. atissma, Linn., F.B.I.—IV-584. Banalgay.

V. aata, JfeMe F.B.I.—IV-584.

V. leucoxjlon, Linn., F.B.l —IV-587.

14. Clerodendron.

C. inerme, Garten., F.B.I,—I1V-589. Koiwale, Wanjai, Nurwale.
C. phlomoides, Linn., F.B.l.—IV-690. Airan, Tahle.

C. calamitosom, Linn., F.B.l .—1V-691.

C. nutans, TFaw, F.B|.—IV-691.

C. senatum, 8pr., F.B.I.—IV-592. BK&rang'i.

C. infortunatum, Gaertn., F.B.l.—IV-594. JAwt», Bhandira.
C. Buchanani, Boxb., F.B.I.—IV-596.

C. Spbonanthus, Br., F.B.I.—IV-595.

C. aculeatum, Linn., DC, Prod.—XI-656.

C. emirense, Bojer., DC, Prod.—XI-661.

C. fraprans, Vent., DC, Prod.—XI-666.

C. Thompsonn, Bot. Mag.; 5313.

15. Holmshioldia.
H. sanguinea, Betzg F.B.I.—IV-596.

20. Symphorema.

S. involucratum, Boxb., F.B.l . —IV-599.
S. polyandrum, Wight, F.B.l.—IV-599.

22. Congea.
C. tomentosa, var. azurea, Boxb., F.B.|.—IV-604

23. Avicennia.
A. dfioinalis Linn., F.B.I.—IV-604. Tivar,

CXII.—LABIATES.

1. Ocimum.

O. canum, Sims,, F.B.I.—IV-607. Bantulasa.

O. Baslicum, Linn., F.B.I.—IV-608. Sabja Kama-Rasturi*
O. gratissmum, Linn.g_; F.B.I.—IV-608. Matitulas, Bamtulas.
O. adscendens, Willd., F.B.l.—IV-608.

O. sanotum, Linn., F.B.I.—IV* 608.

2. Geniosporum.
G. progratum, Benth., F.B.I.—IV-610.

4. JPlatystoma.
P.flaccidum,"CWM.,F.B.l. —IV-61J*

6. Acrocephalus.
A. capitatus, J?e»" ., F.B.I.—IY-611.

6. Moschorma.
M. polystachyam, Benth., F.B.X.—IV-612,

7. Orthosiphon.
O. pallidna, Bogle, F.B.| —IV-613.

Q. tomentosum, Benth., F.B.l .*—IV-613.
O. tomentosum, var. glabratum.

8. Plectranthui,

P. Stooksi, Hook.f., F.B.I.—IV-618.
P. Wightii, Benth., F.B.l.—IV-619.
P. menthoides, Benth., F.B.I.—IV-620.

W. Ghats. Konkan. Jan.
Yacumbi, N. Kanai-a. July-Feb.
Limbagaon. Satara. May.
Atgaon, Thana. Limbagaon. Mar.

Konkan. Gnzerat. Nov.-Jan.
Surafc. Broach. Thana. Aug.-Feb.
Gardens. Bombay. Sep.-Oct.
Gardens Aug.-Sept.

W. Ghats. Parandhur. Aug.
W. Ghats. Aug.-Sept.
Gardens June-Dec.
Gardens Sept. Oct.

Gardens Oct.

Gardens Sept.-Oct.

Gardens. Sept.-Nov.
Gardens. Sept.-Deo.

Gardens. Sept.

Washind. Thana. Mar.
Belgaum.

Gardens

Bombay, Seashore. May-June.

Decoan, widdy. July-Nov.
Cultivated.

Common, DaUelL

Cultivated.

S. Konkan, Nimmo.

Konkan on the Kala Nadi, DaltelU
Poladpnr, Vingorla. Oct.

Nadiad, Ahmedabad. Nov.

Deocan, widdly.

Nard, Pali. July.

Konkan, Stocks.
Mahableshwitr. Londa. Oct.

Panohgani, Singhur. Deo.
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P. incanus, Link., F.B.I.—IV-621. Zal-agadha.
P. subincisus, Benth., F.B.l.—IV-621.

9. Cole us.
C. spioatus, Benth., F.B.I,—I1V-624.
C. barbatus, Benth., F.B.I.—IV-625. M&in-mool, Gar mat.
C. aromaticus, Benth., F.B.l.—IV-625. Pathurchur, Oica.
C. Bluznei, Benth. Garden Coleus.

10. Anisochilus.

A. carnosus, Wall., F.B.I.—IV-627. Kapurli, Pan-jiray.
A. eriooepbalus, Benth., F.B.I.—IV-627.
A. adenantbus, Dalz. Sc Gibs., F.B.l.—IV-630.

10» Hyptis.
H. sauveolens, Pail., F.B.I.—IV-630.

11. Zavandula,

L. Gibsoni, 6tra&., F.B.[.—IV-631. Niwal.
L. Burmanni, Benth., F.B.I.—IV-6S1. Gorea.

12. Pogostemon.

P. paniculatus, Benth., F.B.l.—IV-631.

P. plectranthoides, 2>es/:¢ F.B.l.—IV-632.

P. purpurasoens, Dalz, F.B.I.—I1V-632. Pangala.
P. parviflorus, Benth., F.B.I.—IV-632. Pangala.
P. Patcbouli, PeW., F.B.I.—IV-633. PacA.

13. Dysophylla.

D. myoBuroides, J5on<A,; F.B.l.—I1V-638*
D. edlicifolia, Da*z., F.B.l .—IV-638.

D. Auricularia, Bl., F.B.l.—IV-639.

D- quadrifolia, Benth., F.B.l.—IV-639.
D. stellata, Benth., F.B.I.—IV-640.

D. tomentosa, Z>a" s F.B.| . —IV-641.

V. graailis, Date., F.B.l.—IV-641.

D. erecta, Dalz, F.B.I.—IV-641.

D. Stocksii, Hooh.f., F.B.I.—IV-641.

14. ColebrooJkia.
C. oppositifolta, 8m., F.B.|.—IV-642. Bahmini.

18. Mentha.
M. viridis, Z., 2>Cs Prod.—XI1-168.  Spearmint.
M. piperita, i., DC, Prod.—XI1-169.  Peppermint.
M. arvensis, Zim»., F.B.I.—1V-648. Pudina.

20. Origanum.
O. yalgare, Zfa».q F*.1.—IV-648. Murwa, Marjoram.

21. Thymu*.
T. Serpyllum, Ztnn., F.B.I.—IV-64& Thyme.

23. ilfsc*owe?a.
M. cspitellata, Bew<*., FB |.—IV-G4S,

27. iEfeWaMrfra®
M. bengalensis, "e»”., F.B.[.—IV-653.  Kafurkapatta.

28. £rft;»'a

S. lanata, Itoxb., F.B.I.—1V-654.
S. plebeia Br., F.B,l.—IV-655. Thorla Aginthamba. Kinro.
S. segyptiaca, Linn, F.B.I.—IV-656. Tulcm..

S. »gyptiaoa, rar. pumila, Tuichm Malanga. Jooneer. Karaohi,

PooDa. Khandalla. Bepte
Poona.  Sept.

Gokak Coast, Nortb of Bassein. Feb.
Maval. Guzerat. Sept.

Cult. Gardens.

Gardens. Deo.-Feb.

Mawal. Sept.

KonkanGbats, Bward, Dalzell.
Panchgani. Oct.

Marznagoa.

Sinvagad. Jan .-May.
Deccan, widely.

Halyal. N. Kaoara. Dec.
Poona. Jan.*Feb«

W. Ghats.

Sulgeri, N. Kanara. Dec-Jan.
Gardens.

Mabablesbwar. Jan.
Mabablesowar Hills, Gibson.
Belganm, Bitchie.

Malwan, Dalzdll.
Belgaum, Law.

Malwan, Dalzell.

Phonda Ghz,Ritchie.
Malwan. Dalzll.
Konkan, Stocks.

W. Ghats, widdly. Jan.-May.

Gardens.
Gardens.

Cultivated.

Gardens.

~ababloshwar. May.

Gardenf-

Grardene

Sept.-Feb.

Malanga*

Rajkot. Kov.-Deo.



29

S. ooccneg, Zinn., DC, Prod.—XI11-343.
S. involucrata, Cav.q DC, Prod.—XI1-333.
S. farinaocea, Benth., DC, Prod.—XI1-302.
29. Nepeta.

N. ruderalis, Ham., F.B.| —IV-661.
N. bombaienss, Dalz., F.B.I,—IV-667.

32. Scutdlaria.
S discolor, Coleb., P.B.l.—IV-664.

36. Anisomeles.
A. Heyneana, Benth., F.B.l.—IV-672. Sambarboradu.
A. ovata, Br., F.B.I.—IV-672. Gopali.
A. malabarica, Br., F.B.I.—IV-673. Mugbir.

41. Zeonurus.

L. dhirious, Linn., F.B.l.—IV-678.
45. Levcas.
L. urticsefdlia, Br.g F.B.l.—I1V-680. Koomba.
L. montana, Spr., F.B.I.—IV-682.
L. mallisma, Wall., F.B.I.—IV-682.
li. prooumbens Desf., F.B.l.—IV-683.
L. biflora, Br., F.B.I.—IV-683. Bala.
L. longifolia, Benth., F.B.I.—1V-684. Shetwad. Dudani Goma.
L. stelligera, Wall, F.B.I.—IV-686. Burumbi.
L. vestita, Benth.o, F.B.l.—IY-686.
L.ciliata, Benth., F.B.I.—IV-687.
L. griota, Benth., F.B.l.—IV-688.
L. nutans, Spr., F.B.I.—IV-688.
L. marfinicends, Br.g F.B.|.—IV-688.
L. Cephalates, Spr., F.B.I.—IV-689. Tumba.
L. diffusa, Benth., F.B.[.—IV-689. Bo?ang.
L- agea Spr., F.B.l.—IV-960. Thurdaribaji, Tamba.
46. Zeonotis.
L. nepetsfolia, Br., F.B.I.—IV-691. Dipmal, Matisul.

CXI1I.—PLANTAGINJE.

1. Flantago.
P. mgor, Zinn., F B.I.—IV-705. Bdrtang.
P. Stooksi, Bciss, F.B.I.—1V-706. Khirtar Mountains.
P. amplexicaulis, Cav.; F.B.l.—IV-706. Gajpipali.
P. ovata, Forsk., F.B.I.—IV-707. Isabghol.
P. ciliata, Desf, F.B.l.—IV-707.

CXXVIIL—NTCTAGINE"I.

2. Boerhaavia,

B repens, Zinn.,F.B.l .—IV-709. Vasu, Ghetulu
B. repanda, Willd., F.B.I.—IV-709. Pungali.
B. verticillata, Poir., F.B.I.—IV-710. Satura.
B. fruticosa, DalU., F.B.I —IV-710.
B. elegans, Chois., F.B.I.—IV-710.
3. Pisonia.
A ]
P. aba, Span., FJU.—IV-711. Chinai Salit.
Mirabilis.

M. Jalapa, Z., DC, Prod.—XI11-420. Gulbas, Guldbash.

CXXIX-IILICEBBACE.aB!.

2. Cometes.
C. aurattenss, Burnt., F.B.I —IV-712.

Gardens

Gardens.

Konkan.

Sinvagad. Aug.-Sept.

Cadle Bock. Oct.

Badami. Deccan. Konkan. Jan.
Sinvagad. Aug.
Katriz Ghat. Oct-Nov.

Santaveri. Bombay, Sept.

Ahinedabad. Deocan, widely. Nov.

Purandhur. Bhor. Dec*May.

Scvagbad. Juggal Petit. N. Kanara Nov.

Kanara, Ritchie.

Guzerat. Deccan, widdy. Nov.
Deocan, widdy. July-Jan.
Mabablesowar. Jan.
Badami. Aug.
Mahableshwar. Jan.-Mar.
Karlimati, Dbarwar. Aug.
Karlimati. Aug.

Karli, Poona. Oct.-Feb.
Chandod. Guzerat. Nov.
Budami. Oct.

Deocan. Oct.

Deccan, Konkan, widely. Sept.-Oct.

Poona.  Sept.-Feb.

J. JE. M. James. Mar.
Roogta Hills, Sind, Vicary.
Sind, Stocks.

Khirtar Mts,, X B. M. James. March.

Deccan, Guzerat, Snd. Nov.
Decoan. Oot.-Nov.

Decoan. Konkan. Katbywar. Ang.-Dec.

Jooneer Fort, DaUell. Stocks.
Sind, Stocks.

* Gardens

Gardens.  Ang.-Dea

Sind. Jan.



0]

CXXX.—AMABANTACEJ..

2. Celosia.
C. argentes, Linn., F.B.I.—IV-714. Kurdu.
C. origata, Linn., P.B.I.—IV-715. Cockscomb.
C. pulchdla, Mog., F.B.I.—IV-715.
C. polygonoides, Betz, F.B.it—IV-715.

6. Allmania.
A. naodiflora, Br., F.B.I.—IV-717.

6. Digera*
D. arvenss Forsk., F.B.|.—IV-717. ZLsdir, Kanjaro.

7 Amar antus.
A. BpinadiB, ZMM.., F.B. —IV-718. Katemdtha.
A. paniculatus, Linn., F.B.I.—IV-718. Rdjagird.
A. caudatufl, Zth»., F.B.l. —IV-719. Loveliesbleeding.
A. gangeticus, Linn., F.B.I.—IV-719. Math.
A. mangogtanus, Linn.g F.B.l.—IV-720. Pokala.
A, viridis, Linn, F.B.I.—IV-720.
A. Blitum, Linn., F.B.I.—IV-721. Taniulza.
A. polygamus Linn., F.B.I.—IV-721. Tandulza. Chauli.
A. tenuifolius, Willd., F.B.I.—IV-722. Tandulzu, Chowlia.

9. Pupalia.
P. atropurpures, Mog., F.B.l.—IV-723.
P. orbiculata, Wight, F.B.l. —IV-724.

P. lappacea, Mog., F.B.I.—IV-724. Baliya, Antriki.

11. Psilo stachys,
P. sricen, Sook.f., F.B.I.—IV-726.

12. Nothosarua.
N. brachiata, Wight, F.B.I—V-726.

13. JEerua.
M. javanica, Juss.y F.B.I —IV-727. Buh-wado (Sind).
M. soandens Wall., F.B.I —IV-727.
M. lanata, Juss., F.B.l.—IV-728. Kapuri-Maduri.
M. Monsonia, Mart., F.B.I —IV-728.
15. Achyranthes.
A. agpera, Linn., F.B.l.—1V-730. TJbat Khandi, Agada.
A. bidentata, Blume> F.B.l —|V-730.

16. Alternant her a.
A. sessilis, Br., F.B.I.—IV-731. Kanchri, Jaljamba.

17. Gomphrena.
G.globosa, Linn., F.B.l.—IV-732.

CXVIL—CHENOPODIACE?,

2. Chenopodium.
C. dbum, Linn., F.B.1.-V-8. Chakravat.
C.murale Linn.y, F.B.I.—V-4.
C. ambrogaideB, Linn., F.B.I.—V-4. Sherui,

8. Beta.
B. wulgaris, Linn., FBI—V-5 Beeh

. 4., Spinaciq.
8. oleracea Xift».,iP.B.i.-1V.6. Pelak

Very widely. Oot-~-Deer

Cult. and asan excape. Oot=De*
Santaveri, Talbot. D&
Badami. Ne¥

Purandhar. Badami. Now
Deccan. Guzerat. Siod. Ooat.-Nov.

Widely. Sept*
Cult.
Cult.
Cult.

Gardens Cult-

Poona. Dec-Mar.

Gardens.
Sind.
Badami. Cbampaner. Sept.-Jan.

Perim. Katiawad. Jan.
Snrat. Nov.

Shikarpur, Sina. Deecan. :I;_)»'
Marmagoa. Sinvagad. ***
Deooan. Atgep*'
Badami, Qet--De*

Deccany Bind'
Not yet fonnd:

Deccan. Konkan, Jaly-Dee

Cult. Aug-Ms*

Poona, widely. "™
« Bharwar. Poona. Ag
Poona. Aog-AP

Colt.

Colt.
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. mudiflora, 3fof., F.B.I.—V-14.
. Xnaiitima, Dumort, F.B.l. —V-14.

. feetida, Del., F.B.I.—V-18.

UUUDUUUUUTUTUTUDT

. ©Boulentum, Moench., ¥F.BJ.—V-55.
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5. Atri'plex.

hortensis, Linn.* F.B.l—V-6. Karake, Suraka, Orache.
Stooksii, Boiss., F,B.l.-—V-7.

11. Kocliia.

. oparia, Schrad., F.B.l.—V-II.
. indioa, Wight, F.B.l.—V-IlI.

12. Anlhrocnemum.

. indicum, Mag., F.B.|.—V-12. Machur, Machola. Chil.
. glaucum, Meg., F.B.|.—V-12. Machola, Chil.

13. Salicarnia.

brachiata, Bexd., F.B.|.—V-12. Machul.
14. Suceda.

. fruticosa, JForafc, F.B.I—V-13. Morasa, Vshuk-lani.

monoica Forsk., F.B.l.—V-13.
Morasa.
Khari-lani, Lana.

15. Haloxylon.

. recurvum, Bunge., F.B.I.—V-15. Khari-lani.
. salicornicum, Bunge., F B.I.—V-16.

13. Salsola.
Lonan, Ellakura.

18. Halocharis.

. snlphurea, Mog.q F.B.l.—V-19.

20. Basdla.

. rubra, Linn., F.B.l.—V-20. Tambadi-velbondi, Myal-ke-baji.
. rubra, var. alba. Velbondi, MyaUke-baji.

CXVIIL—PHYTOIACCEJS.

1. Rivina.
lie vis, Linn., DC, Prod.—XI11-10.

CXIX.—POLYGON ACE JB.

1. Calligonum.

. polygonoides, Linn., F.B.|.—V-222.

2. Pteropyrum.

Oliveri, Jaub. and Spach., BB | —V-23.

3. Potygonum.
. plebgum, JBr., F B.I.—V-27.

tomentosum, Willd., F.B.I.—V-30.

. limbatum, Meissn., F.B.I.—V-30.

giabrnm, Willd., F.B.I.—V-34. Dongar-rheta, JParala.
lapathifolinm, Linn., F.B.I.—V-35.

barbatum, Xiwn. F.B.I.—V-37.

Hydropiper, Linn., F.B.I.—V-39,

flaocidum, Meissn.,VB.l.—V-39.

alatum, Sam., F.B.l.—V-41.

chinensg, Linn., F.B.l.—V-44.

peduncnlare, TTa", F.B.l.—V-48.

pedunculare, car. asgnstissma.

4. Fagofyrum.

Buokwheat.

Cult.
Sind. Verawal. Jan.

Sibl. Sept.
Sibi. Sept.

Karachi. Dec.
Karachi. Dec.

Nowsaree. Porebunder. Nov.-Dec.
Dwarka. Bhownugger. Nov.-Dec.
Karachi. Dharampter. Nov.-Deo.
Siad. May.

Sukkur. Nov.
Sihi. Oct.

Sibi, Sind.  Sept.

Gardens.  Oct.-Dec,
Gardens.  Oct.-Dec

Gardens  Aug.-Dec.

Sind.  Stocks.

Laki, Sind. Od.

Deccan. Sind. Dec-Mar.
Kumpta. Samusgi. Dec-May*
Konkan. Law.

Decoan, widdly. Oct.-Mar.
Konkan.

Alurs Dharwar Cal. Mar.

Mahableshwar. Aug.-Oot.

. Butnagiri. Missar. Oct.

[

Gardens. Jan.



7. Rumex.
R. dentatus, Linn., T.B.l.—V-59.

. nepalensis, Spr. F.B.I.—V-60.
B. vesicarius, Linn., F.B.I.—V-61. Chuka.

X

CXX.—PoDOSTEMONACEER.

1. Terniofa.
. pulohdla, Tal,, F.B.l.—V-62. Karak-fuU
. Lawii, TP&frf, F.B.I.—V-63.
. longipes, Tul., F.B.I.—V-63.
. pedunculosa., F.B.I.—V-63.
. foliosa, TIWe?, F.B.|.—V-63.

44444

2. Podostemon.
P. dichotomns, Gardn., F.B.l.—V-64.

P. HookerianuB, Wedd., F.B.l.—V-65. Karak-ful.

CXXI11.—ABISTOLOCHIACEJS.

2. Brag ant ia.
B. Wallichii, Bm, F.B.I.—V-73.
B. DalzoUii, J. g% F.B.|.—V-73.

4. Aristolochia.
A. bracteata, JBetes F.B.I.—V.75. Kalipat, Kidamar, Ghandata.
A. indica, X3n"; F.B.I.—75. Sapsanda.
A.fimbriata, CAaw., 2)0., Prod, XV -S. |. 454.
A. ornitbocephala, Hort.
A. elegans. Bot. Mag., 6909.

OXXXIX.—PIPBBACBS.

I. Piper.
P. trichbostacbyon, Cas. F.B.|.—V-80.
P. longum, Linn, F.B.I.—V-83. Tipd-
P. Betle, Linn.,, F.B.I.—85. Nagwail, Betle-vine.
P. niginm, Linn., F.B.I.-V-90. Merewail.
P. Hookeri, Jftjf., F.B.|.—88.
3. Peperomia-

P. Wigbtiana, Jft]., F.B.I.—V-98.
P. portulacoides, A. Bietr., F B.l.— V-90.
P. pélucida, JEC. JB. K.

CXXVI.—MYBISTICEJS.

1. Myristica.

Joyaphal, Jajikai.
Ranjaiphal, Kaiphal.
Rukt-mara.

. laurifolia, JT. / Sf T., F.B.I.—V-103.
. malabarica, Lamk., F.B.l.—V-103.
. attenuata, Wall., F.B.I.—V-110.

L

CXXVII|.—LAURINEE.

1. Oryptocarya.

C. Wigbtiana, TA«., F.B.I.—V-120. Gulmur.

3. Beilschmiedia.
B. fagifolia, ~ e* ., F.B.l.—V-12£.
B. Wigbtii,5"n”., F.B.L—V-124.

7- Cinnamomum.
zeylanicnm, Breyn., F.B.L ,-V-131.

DaZc*wi, O"ez, Bojevav.
macrocarpum,JZbo*., F.B.I.—V-133.

8. Machilus.
. Maorantba, Nees, F.B.I.—V-140.  Gulum,

Sind. Konkan, Zam
Poona. Gardens. Sept.-Oct.
Cnlt.

W, Gbats. ~ Oct
\W. Gbats. Oct.
W. Ghats. Val*<
W. Ghats. Dal*>
W. Gbats. Pals-

Mawal. Oct.

NalkundGbat. Nov.
Konkan. Dalzell-

Gardens. Cnlt.
Gardens. Cult.
Gardens. Cult.

Konkan. Kanara. Khandaia.
Gardens. Oct.-Nov.

Gardens. Oct.

Konkan on trees, Stocks,
M ah ablest war. Ang.
Bombay, common. Oct.

Cbandawar. N. Kanara. Feb.
Chandawar. N. Kanara.
Divimana Ghat. Feb.

Matheran. Apl.-May.

Matheran. Ainsbi Ghat. Dec.
Matheran. Sept'

I*nanli. Londa. Nov.-Mar.
Bops. N. Kanara. Jan.

I*nauii, Kumtha. Dec-Mar.
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10. Alseodaphne.

. semecavpifdia, Nees,, F.B.|.—144. Phudgus. Yacombi, N. Kanara. Dec.
11. Actinodaphne.
. Hookeri, Meissn., F.B.I.—V-149. Pisha. Mahableshwar .
11A. Lit seea.
. tomentosa, Herb., F.B.l.—V-157- Chikna. Cadle Rock. Nov.
. sbifers Pers; F.B.I.—V-157. Maidalakdi. Yacombi. Feb.-May.
. Stocksii, Rook, f., F.B.I.—V-176. Mahabieshwar. Oct.
. Wightiana, Wall., F.B.I.—V-177- Ghats, W. India, DeCrespigny. Near Gairsoppa, TalboL Oct.*Nov.
. zgylanica, C._Sf Fr., F.B.I.—V-178. Kanvel, Chirchira* Mahableshwar. N. Kanara. Nov.
14. Cassytha.
. filiformis, Linn., F.B.I.—V-188. Amarwela, Kotan. Konkan. Sept.
CXXIX.—PBOTEACE"..
Macadamia (Eastern Audruii;>)-
. tornifolia, Gard. C7iron.; 1870—1181. Planted.
Grevillea (Augralia).
robugta, A Cunn., DC, Prod. Silver Oak. Planted.
CXXX—THYMELJEACEJE.
7. Lasiosiphon.
eriocephaius, Deneg F.B.I.—V-197.  Bametha. Mahableshwar. Tec-May.

CXXX|.—E LEAGFACEE.

1. JSIceagnus.

. latifolia, Linn., F.B.I.—V-202. Ambagula. Mahabloshwar .

CXXXI1—LOBANTHACE".

1. Loranthus.
The names Bhangul, Tonda, Vundo, are generally applied in this genus and to other paradties and epi-

phytes.
L. Wallichianus, Schultz, F.B.|.—V-204. Karwar. Aug.
L. obtusatus, Wall., F.B.| —V-205. Mahableshwar. April.
L. Scurrula, Linn.y, F.B.I.—V-208. Panchgani. Wada. Ocot.-Feb.
L. pulverulentus, Wall.,F.B.l.—V-211. Konkan, Stocks.
L. tomentosa, Heyne., F.B.I.—V-212. On Phyllanthus emhlica. Near Gairsoppa.
L. Stocksi, Hook. /., F.B.I.—V-213. Sawantwadi. Nor.
L. cuneatus Heyne, F.B.Iz—V-214. Mahableshwar. May.
L. longiflorus 7>ewoz/* ., F.B,| —V-214. Deccan. Feb.-Mar.
L. dasticus, Dessouss., FB.l.—V-216. Mahableshwar.
L. lageniferus, Wight, F B.l.—V-218, Lanauli. Cadle Rock. June-July.
L. trigonus, TT.<$r G.,oF.B.I.—V-219. Banda. Dang. Aug.-Nov.
L. loniceroides, Linn.; F.B.I.—V-221. Mahableshwar. Matheran. Mar.-Apl.
L. capitdlatus, W. $ A., F.B.I.—V-221.
2. Viscum.
V. monoicum, Boxb., F.B.l.—V-224. i , Londa. Sept.
V. orientale, Wild., F.B.I.—V-224:. On Terminalia paniculata. Nilkand, N. Kanaia. Nov.
V. capitdlatum. Sm., F?B.|—"V-224. N Yollapur. Aug.
V. ramoBlssmum, Wall., F B.l.—V-226. Mahableshwar. Feb.-May.
V. angulatum, Heyne., F.B | —V-225.
V. articulatum, Burm., F.B|.—V-226. Lanaali. July.
CXXXI11.—SANTALACEJ;. ;
3. Santalurn.
S. abum, Linn., 1.B.I.—V-231. Chundana. ) Gardens widdy*  June.
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0. arborea, Wall, F.B.I.—V-283, Lotali Popl
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. Osyris.

i. Decoan Hills, widdly-

CXXXIV.—BALANOPHOB EM.

1

Balanophora.

On roots of Acacia arabica. Poona. Oct.
> n $9 Carissa Car and as, KhandaUn. Oc¢-

B. indica, Wall. M ahableshwar.
CXXXV.—EUPHOBBIACE".
Pedilanthus (Tropical America).
P. tithymaloides, Poit., DC, Prod, XV.—5. Planted. Jsu-
1. Euphorbia.
E. pycnostegia, Boiss., T.B.l.—V-246. Hullihul. Khandalla. Nov.
E. zornioides, Boiss., F.B.|.—V-246. Matheran. Nov.
E. degana, Spr., J.B.I.—V-246. Badami. Aug.-Nov.
E. notoptera, Boiss,, F.B.I.—V-246. Vingorla. Nov.
E. erythrodada, Boiss,, F.B.l.—V-247. - Mawal. Aug-Sept-
E. oooones, Both., r.B.i—V-248. Diksal. Poona. Rajewadi. July-Dec
E. Atoto, Forst, F.B.I__V-248. N. Kanara. Seashore. Feb.
E. linearifalia, Both., F.B.l.—V-249. Diggi Ghat. N. Kanara. May-
E. hypericfalia, Linn., P.B.l.—V-249. Guzerat. Deccan. Sind. Aug.-Nov.
E. pilulifera, Linn., F.B.I.—V-250. Nayati. Deccan. All theyear.
E.rosea, Betz,, F.B.|. —V-251. Tadami. Aug.
E. tbymifolia, JBwrw, FB.I.—V-252. Dhakati dudhi. Lahana nayati. Deccan.  Sind. All the year.
E. microphylla, Heyne., F.B.I.—V-252. Deccan%idely-
E. Clarkeana, Hook. /., F.B.l.—V-253- o
E. Tirucalli, Linn., r.B.i—V-254. Shera. Planted widely.
E. nerifolia, Linn., F.B..—V-255. Sabur.
B. Nivnlia, Ham., F.B.l —V-255.
E. antiquomm, Linn., F.B.l.—V-255.
E. trigona, Ham., F.B.|. —V-256. Planted-
E. fusformis, Ham., F.B.|.—V-257- Poona Hills. April-May-
E. dracuncnloides, Lamb., F.B.l.—V-292. Kandi, Sabur.
E. Rotbiana, Spr.. F.B.I.—V-263. Dudhi.
E. geniculata. Orteg., DC, Prod.—XV-12. Poona, aweed. Oct.-Mar.
E. puloberrima, Wild., DC, Prod—XV-71. Poinsettia. Gardens.

E. heteropbylla, Jacq.,, DC, Prod.—XV-72.

Gardens. Sept.-Mar.

Synadenium (G. Africa.)

S. Grantii,Jr./.,B.M.,5633.

Gardens. Nov.-Feb.

. 4. Bridedlia.
B. retnsa, Spr.; F. B.I.—V-268. Katlci, A sun. Kbandalla. Aug.
B. montana, Willd.,, F.B.1—V-269. Patharphoda. Ambachftt Q" .PeC
B. Hamiltoniana, Wall.. r.B.i.-V-271. Mather. ' Aug-Nov.
5. Cleistanthus. ‘
C. aakbarku.. Musll., JT.B. -V-276. Konkan. Bansof the Shirawab, Lav>, Stocks.
6. Actephila.

A. excddt, Muell., F.B.I—V-282.

.

7. Andrachne.

A. aspera, Spr.. F.B.l.—V-284.

10.

P. reticnlatns, P-oir., F.B.I1—V.288. Nilumbi, Soli, Kamboi, Balapies.

P. Emblica, Linn., F.B.I.—V-289.
P. Lawii, Grahm., F.B.|—V-290.

Avali, $elli.

Castle Rock. Sept.

Laki Sind. Aug-
Phyllanthus.

kah TR A g(Want gk kn
JQi

»> Koli-madh-
Pb«war to Si,d.  Mar.-April-
W. Ghats. Mar.-Apr.
CadtleRook. Oct.
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P. madragpatenss, Linn., F.B.l.,.—Y-292. Badami. July-Aug.
P. Rheedii, Wight, F.B.l.—V-293. Gadak. Siud. Aug.-Jan.
P. Urinaria, Linn., F.B.I.—V-293. Matheran. Khandalla. Aug.
P. smplex, Betzs F.B.I.—V-295. Dharwar. Konkan. Ocat.-Nov.
P. Niruri, Linn., F.B.l.—V-298. Decoan.  July.
P. debilis, Ham., F.B.l.—V-299. Sind.
P. scabrifolius. Hook./., F.B.l.—V-299. Dongar GaDJ, Ahmednagar. Oct.
P. digiohus, Mudll., F.B.I.—V-304. Harparawri, Raiavala. Gardens
P. indious, Mu€ll., F.B.l.—V-305. Patfagudda. N. Kanara. May.
P. falcatus.
11. Glochidion.

G. lancedlarium, Dalz,, FBl.<—V-308 JBhoma. W. Gbats. Jan.-Mar.
G. tomentosum, Dalz., F.B.I.—V-309.

G. Talbati, 2700& ., F.B.|.—V-310. N. Kanara, Stocks.
G. zeylanicum, A. <7/K5«, F.B.|.—V-310. Ydapur. Juggalpet. Mar.-Apr.
,G. Hobenackeri, Bedd., F.B.I.—V-314. N. Kanara. Dec.
G. Ralphii, Hook f., F.B.I.—V-314- Mwar., near Gairsoppa, Talbot. Feb.-June.
G. malabaricum, Bedd., F.B.l.—V-319. N. Kanara Gbats.
G. dlipticum, Wight, F.B.I.—V-321. Ainsbi Ghats, N. Kanara. Dec.
G. veutinum, Wight, F.B.|.—V-322. Londa Aug.

12. Flueggia.

F. xnicrocarpa, Bl., F.B.I.—V-328. Pandarphali. May-June.
F. Leucopyrus Willd., F.B.I.—V-328 Pandriphali. May-June.

13. Breynia,

B. pateno, Benth., F.B.I.—V-329. Khandalla, Ydlapur. July-Aug.

B. rhamnoides, Muell., F.B.l —V-330. Devimana. N. Kanara. Dec.
14. Sauropus.

S. quadrangularis, Muell; F.B.I.—V-335. Chikli. Vingorla. Aryl Ghat. July.
15. Putranjiva.

P. Roxburghii, Wall., F.B.I.—V-336. Putranjiva. N. Kanara. Deocan. Planted. Mar.-Apr.
16. Hemicyclia.

H. sepiaria, TT- V. G., F.B.|.—V-337.

Konkan southwards.

17. Cyclostemon.

C. oconfertiflorus, Hook./., F.B.l.—V-341. Katgal. N. Kanara. Talbot. Dec.
20. Bischofta.
B. javanica, Bl., F.B.|.—V-345. Boke. Supa Ghats. N. Kanara. Mar.-Apr.
21. Aporosa.
A. Lindleyana. Buill., F.B.I.—V-349. Arbyl Ghat. N. Kanara
23. Antidesma.
A. Ghaesemtilla, Gaertn., J.B..—V-357.  Papada-Khatambdi. Londa. Dang, July.
A. Buniue, Spr., F.B.I.—V-358. Near Gairsoppa. Apl.
A. Menasu, Mig., F.B.I.—V-364. o
A. Menasy, var. linearifolia. Ainsbi. N. Kanara. Feb.
31. Jatropha.
J. glandulifera, Boxb., F.B..—V-382. Undirbibi. , ‘Pandarpur. Ang.-Nov.
J. nana, Dalz,, F.B.|.—V-382. Pooma HIIIs._ May_-JuIy.
J. gossypifolia, Linn., F.B.I.—V-383. Vilayati, Batanjoh. ’ Naturalised widely.
J. multifida, Linn., F.B.I.—T-383. Coral Plant. Gardens,
J. Curcas Linn., F.B.I.—V-383. Mogli Yerendi, Eatanjok. Planted.
J. podagrica, Hook., DC, Prod.—XV-1093.  Swollen Jatropha. Gardens
33, Aleurite*. ‘
Planted.

A. mduccana, Willd., F.B.I.—V-384. A&ret.
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34. Croton.
C. reticulatus, Eeyne., F.B.I.—V-386. Panduray. Ambe Ghét. Qo
C. oblongifoliue, Boxb., F.B.I.—V-386. Ganasur. Nasik, -9i%
C. aromaticus Linn,, F.B 1.—V-388.
C. Gibsonianus, ffim., F.B.I.-V-392. Near Gairsoppa MO
35. Givotia.
G. rattleriformis, Griff., F,B.I.-395. Katriz Ghat. Diggi. A*g'-'s'l’t'

37. Codiaeum.
C. variegatum, BL, FB.I.—V-399. Croton. Cnltivated. Gardent.
The garden " Ciotons," infinitely variable in form and colour, are varieties of this plant.

39. Bhcliia.

B. umbellate, Baill., F.BJ.—V-402. Gairsopps 17
B. denudata, Benth. Karwar. Potelli J&™
40- Dimorphocalyx.

P. glabellus, TA4>, F.B.l.-V-403. Matberan- <& £
D. Lawianus, Hookf., F.B.I.—V-404. Konkan. Late, Stoc' *

42.  Agrostistachys. P
A. indica, Bah.,, F.B.I—V-406. Talknt Ghat, 2+
A. longifolia, Benth., F.B.I.-V-407. N, datiia X
44, Chrozophora.
C. tinctoria, A. ss., F.B.I.—V-408. Okharada. Decean. Guzerat widdy- N::'
C. obliqua, A. Juss, P.B.I—V-4C9. sid Sagfl
C. plicata, A. Juss. F.B.I.—V-409. Suryavarti. Poona. Baroo*
Manihot.
M. utilitissma, DC, Prod. 1064. Gardens
M.Glaziovii.? Gardens>
45.  Claoxylon. "
C. Mercuridis, Thw,, F.B.l.-V-412. Barda Hills. Porebuader.
46. Acalypha. R
A. Dalzdlii, Hook, /., F.B1.-V-414. Konkant
A. indica, Lmn. F.B.l1.-V-416. Kupi, KhokaU. panohgani. Aug.
A. biachystacbya, Eorn., F.B.l.-\-41"- Badami. Aug.
A. fallax, MuelU ™ 1.-~.416. Jooneer. Hallihal. N. Kanara. Sept-
A. ciliata, For«*1.B.l.-V-417- s s Gardens.  Sept.-Dec.
A. hispida, Burm., F.B.l.-V-417. Syn. A. Sander*.
A. Wilkesana, DC, Proi.-XV1-817.
47- Adenochlana.
v AIR N. Kanara. Garsoppa. ZWfig*. Oct.-Dec.
A. indica, Bedd,, F.B.I.—V-418.
51. Trewia.
-r- AN T7T A Pe<ari Banda Warree, Konkan. Dec.-Feb,
T. nudiflora, Lmn.; r.B.i—V-4»4d.  +*etari. Konkan, Zew
T. polycarpa, Benth., F.B.l.—V-424.
63. Mallotus.
M. albus, Muell., 1B1—7.429. Cagtle Rock. Nov
M. stenanthus, Muell, T.RI.—V-437, N. Kanara, Yellapur. Tafio®. Sept.
V'V e, Muel F.B.I.—V-488, Khandalla. N. Kanara. Jan.-Feb-
Si pbUippmensis®*?., F.B.1-V-442. Kunkum-fali, Funkosaya, Kamala, Sendr. Guzerat.
N. Kanara. Nov.-Feb.
55. Cleidion.
0. iavanicum, B}., F.B.l.—V-444. Ainsbi Ghat. Yacombi.

56. Macaranga,

M. Roxburgh,-r*,™.i.-V.448. ChanJa Chatdad*. M.tteran. N. Kanara. J»n.-M»r.
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58. Homonoia.

. ripar'a, Lour., F.B.I.—Y-455. Serani. Dang. Kharwar. Ambi GL&t Jan.
. retusa, Mudll., F.B.I.—V-456, Machim. Pecoan river beds. April.
60. Ricinus.

. communis, Linn., F.B i.—V-457. JSrendi. Caster-oil plant, Cult.
64. Baliospermum.

. axillare, K., F.B.l.—V-461. Danti. Hareshwar. Konkau. Deo.
67. Tragia.

. involucrata, Linn., Fr i.—V-165. Khajakolati, Kolati. Matheran. Nov.
70. Dalechampia.

.indica, >*>£, F.B.| . —V-467. Kathiawad. Dec.

71. Hippomane (West Indies).
. Manchindla, L.g DC, Prod—XV-1200. Manchinesl. Victoria Garden, Bombay. May*
72. Sapi urn.
sebiferaxn, Roetf, F.BI—V-470.  Timpalpala, Gardens  June.
iiidicum, Willd., F.B.l.—V-471. Hurna. Planted.
. insigne, Benth., F.B.I.—V-471. 6>a, Budla. Lanauli. Dec-Feb.
73. Exccecaria.
. Agdllocha, Linn., F.B.I.—V-472. Gcya, Surund JPhungali. Tidal mashes. Julj-Aug.
. robaga-HboAr. /., FBI.—V-474. Konkan, Stocks*
74. Sebastiana.
. CLamadea, Mudll., F.B.l.—V-475. Bhui-erendi. Eutnngiri. Vingorla. Oct.-Dec.
ZZttro (Trop. America).
. crepitans, DC, P/W.—XV-1229. Poona. Kbaudalla. [ lanted:

G.l.C. P. O— X« 177 R. A.—27-7-99.—350. -Rose.






Keport of the Director of the Bouanicd Survey of India for the year
1899-1700.

The funds placed at the disposal of the Botanical Survey for exploration
in Burma, Assam, and Bengal were fully expended during the year under
review. In Burma attention still continued to be given chiefly to the Kachin
regftjﬁ'ﬁ, two native collectors having been at work there under the supervision
of Lieutenant Lee, S. 0., who has given the same kind assistance in forwarding
this work that he afiorded during 1898-99. The health of the collectors has
been better than during the previous year, but it was again necessary to recall
the collectors just before the close of the year. In Assam a native collector
was at work under the supervision of Mr. Severin in the Jaboca Naga Hills
at the commencement of the year, and continued there till his health
completely gave way and he had to be recalled. For a considerable part of the
year a number of trained Lepcha collectors were at work in the Khasia and
Jaintea hills and made very valuable collections, especialy of the orchids of
that region. For much help in connection with their work the Survey is
indebted to Mr. Pantling, Deputy Superintendent of the Government Cinchona
Plantations, Sikkim, and Mr. Rita, Assistant Commissioner of Jowai. The visit
of Lieutenant Gage to the Lushai country, which was in progress at the
commencement of the year under review, yielded a very fine collection from
an area previously quite unexplored botanically. Mr. Gage has since been
engaged in working out this collection, the results of which prove to be of
much interest. These the Director proposes, with the permission of Govern-
ment, to publish in the Records of the Survey. The Director was able
to take advantage of the opportunity afforded by a visit to British Bhutan
towards the close of 1899, and to make a small collection of critical plants in
that region.

2. Survey of Northern®India—The Report of this survey for 1890-1900,
prepared by Mr. Duthie, who was in charge of the Department throughout
the year, is submitted in original. His duties have, as in former years, includ-
ed the instruction and examination ,in Botany of the students at the Forest
School, Dehra Dun, the inspection of Government Gardens, Parks and
Reserves in the North-"Western Provinces, and a short visit for study in the
Calcutta Herbarium in connection with the Local Floras which are now being
prepared by him, and with which very satisfactory progress has been made.

3. Survey of the Bombay Presidency.—Mr. Woodrow, formerly Professor
of Botany and Agriculture, having carried out his intention of retiring from
the service of Government, Mr. G. A. Gammie, second Assistant, Government
Cinchona Plantation, Bengal, was appointed by the Government of Bombay
to the vacant post on July 19th, 1899. He commenced the "discharge of his
duties on August 2nd, and has since that date been in charge of the Botanical
Survey of the Bombay Presidency. Mr. Gammie has f)repared an interesting
annual report which is submitted in origina. He has, in spite of great dis-
couragement, worked hard during the year to further the objects of the
Botanical Survey. ‘

4. Survey of Southern India.—This Department has been under Mr. C. A..
Barber, Government Botanist, Madras. He was authorised by the Government
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of Madras to perform his duties as an officer of the Botanical Survey ff“‘f“
25th April 1900. Mr. Barber has, however, submitted a report which is
forwarded in original, covering the p riod from 1,7th December 1898, the date
on which he assumed charge of his dutiesas Government Botanist, to March
31st, 1900, and thus provides an account of the work accomplished since his
appointment.

5. P«MfcaMww.-The twelfth part of the Becords of the Botanical
Survey which was in the press at the close of last year was published and
distributed shortly after the commencement of the year. Mr. Duthie nas
published a List of the trees and shrubs of the Forests ofPilibhit, Northed
QOudh, and GoraHpur, and Mr. Woodrow since his retirement has published
another portion of his synopss of the Flora of Western India. The Director,
hascompiled a precis of the information relating to the introduction and
cultivation of Agave Sisalana (the sisal Hemp plant) in India.

6. Economic and Agricultural Botany.—The Director has been engaged
in invegtigations regarding various fibre plants, especially the fibre-yielding
species of Agave, and has been able to arrive at definite conclusions regarding
the relationship of the various species of Pterocarpus to the timbers they yield-
Lieutenant Gage, Curator of the Calcutta Herbarium, has been engaged in an
exhaugtive enquiry into the causes of sugar-cane disease in Bengal. The
officer in chargeof the Botanical Survey of Northern India has been instru-
mental in the dissemination of seeds of fodder grasses. The officer in charge
of the Botanical Survey, Western India, has given great attention to the utiliza-
tion of Ssal Hemp and Sabai grass. The officer in charge of the Botanical
Survey, Southern India, has devoted much attention to the subjects of cane-
disease in Madras, ground-nutsand date-palms.

7. Mal.-The Director of the Survey was absent from India on privilege
leave from 13th July 1899 to 12th October 1899. The Director, Botanical
Department, Northern India, held charge of his department throughout the
year. The officer in charge of the Botanical Survey, Western India, assumed
chargeof his department on August 2nd, 1899. The Government Botanidt,
Madras, did not become an effective member of the daff of the Botanical
Survey till after the close of the year.

DAVID PRAIN, M.B., MAJOR, |.M.S,
Director, Botanical Survey of Indi»>



Annua Report of the Director of the Botanicd. Department, Northern
India, for the year 1899—1900

| left head-quarters on the 11th of April and travelled via Mussoorie and
Chakrata tojoin the Forest School camp at Konain. | accompanied the
students as botanical instructor through some of the forest portions of Jaunsar
and Tehri-Garhwal until the end of May. On the 3rd of June | arrived at
Mussoorie, and remained there till the 9th of October. After a few days halt
at Dehra, | reached Saharanpur on the the 17th of that month. On the 29th
of January* | left for Calcutta and stayed there till the' 8th of February. |
arrived at Cawnpore on the 9th, inspected the Usar reserve at Juhi on the 10th>
and the babul plantation at Abbaspur near Unao on the 11th, returning to
Saharanpur on the 12th. On the 12th of March | visited the Usar reserve at
Gurskran near Aligarh, and from the 18th till the end of the month | was -at
Dehra, assisting at the Forest School Final Examinations.

BOTANICAL TOURS.

Hazata—My head plant-collector, Inayat Khan, was engaged during the
months of June, July, August and part of September, collecting specimens on
the Alpineranges of Hazdra. | am much indebted to Mr. A. V. Monroe
Deputy Conservator of the Hazdra Forest Division, for the assstance given by
him during this tour, the results of which were highly satisfactory. This is
the third occason on which Inayat Khan has been able to explore vpxious
portions of this very interesting section of the Western Himalaya.

JPangi.—An excellent opportunity was afforded through the kindness of
Mr. J. Marten, of the Forest Survey Department, for sending with his party
another of my plant-collectors to procure specimens from the Pangi fores
region. The man sdected for this work was Harsukh, who has had much
experience as a plant-collector in different parts of the North-Western Frontier.
He started from Saharanpur on the 20th of June, and was away until the 19th
of November. He brought back a mog interesting collection of plants; and
the notes kindly supplied by Mr. Marten, specifying the localities and eeva*
tions where each gathering wasmade, added greatly to its value.

THE HERBARIUM.

The additions to the Herbarium during the past year included valuable
sets of plants from the Royal Botanic Garden, Calcutta, from Mr. J. Medley
Wood of the Natal Botanic Garden ; and from the Vienna Botanical Musaum”
Selections were also made from the collections received from Hazdra and Pangi
and from specimens collected last year in the neighbourhood of Mussoorie and
Dehra Dan. For many of the latter | am indebted to Mr. P. W. Mackinnon,
especially in the way of orchids, of which some very interesting discoveries have

recently been made.

DISTRIBUTION.
A large number of herbarium specimens were distributed during the year.
Setsof flowering plants’and mosses* were sent to:—the Royal Botanic Garden,

—

* All of these were kindly named for me by Dr. Brotherui of HeleingforB, Finland.
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Calcutta; the Royal Gardens, Kew ; the British Museum (Botanical Depart-
ment), South Kensington ; the Royal Botanic Gardens at Edinburgh, Berlin,
St. Petersburgh, Vienna, and Florence; to M. Copinean, Doullens, France;
Dr. M. Gandoger, Arnas, France; Dr. E. Rosenstock, Gotha; Professor
R. Scblechter, Berlin; M. A. TJdeaf, Zurich ; Herr Richter Lajos, Budapest;
J. Sykes Gamble, Ex., F.R.S,, C.I.E., etc., England.

The following special collections were also distributed :—to the Reporter
on Economic Products to the Government of India—specimens of economic
plants, to the Forest School Herbarium at Dehra,—specimens of trees and
shrubs; to 0. W Hope, Esq.,—specimens of North Indian ferns; to Mr. T. W.
Nay lor Beckett, New Zealand,—a large collection of Indian mosses; to the

Principal of the Veterinary College, Lahore—a mounted set of Indian fodder
grasses.

Seeds and bulbs,—Seeds, chiefly of North-Western Himalayan plants, » ©©
sent to:—Kew, Edinburgh, Cambridge, Dublin, Berlin, St. Petersburgh.
Vienna, Paris, Florence, Zurich, Budapest, Geneva, Baden Baden, Strasburg;
alsoto G. W. Wilson, Esg., F. R. S,, Weybridge Heath; W. Thomson, Esq.,
Ipswich; A. K. Bulley, Esg., Neston, Cheshire; Douglas Freshfled, Esq.,
East Gringead. Rhizomes of Acorns Calamus and of Hemerocallis fulva
were sent to Professor Solms-Laubach, Strasburg; ajid bulbs of different kinds
of Iristo Sr Michad Foster. Over two maunds of fodder-grass seeds were

digributed to various places in India, through the Superintendent of the
Sabaranpur Garden.

LOCAL FLORAS AND OTHER PUBLICATIONS.

The manuscript of my «Flora of the Upper Gangetic Plain" has been
roughly completed to the end of Calyciflorrc. | am disappointed et having
apparently made so little progress with the work during the past year. The
determination of the specimens contained in the large collections recently
received from the comparatively little-explored tracts in Northern Oudh, took
up a good deal of my time during the last cold season ; and the incorporation
of many additional species to theflora of this area has necessitated considerable
alterations in the analytical keysto the genera and species. The suggestion
proposed by Sr Joseph Hooker, and approved of by Sir George King and
Dr. Prain, that the area of the Upper Gangetic Plains flora be extended so as
to include the whole of the southern and western watershed of the Jumna
and Gangetic basin, is being adopted. The additional tract of country i"
eludes the whole of Bundelkhand, Malwa (north of the Vindhia range),
Meywar, and a small portion of Eastern Rdjputana. The late Mr. Ed/etvorth's
" Flora of Banda", published in the Proceedings of the Linnean Society i"
1866, forms thebass of our information regarding the vegetation of Bundel-
khand. | have mysdf travelled over the greater portion of this district and
collected a large number of specimens; also in Mey war and certain parts
of East R&jputana.

The monograph | am preparing on the orchids of North-Western India
will contain descriptions of all the species known to occur within that aerea
The illustrations, about fifty in number, will be limited to such species as
have not already been figured in the four volumes of the Sikkim™ orchids.



Of these, forty-four are now ready, including twelve new species. The follow-
ingisalist of the drawings completed since the date of my last report:—

Oberonia Fakoneri, Hook. f.

MkmUjln 'n. sp. (alied to M. Wallichii, Lindl.)

Oreorchisindica, Hook, f,

Oreorchisn, sp,

dendrobium Gamblel, King and Pantl.

Dendrobium alpestre, Royle.

dendrobium normale, Fale. (believed to be a peloriate state of D. finibria-
turn, Hook.)

Eria alba, Lindl.
Calanthe tricarinata, Lindl. (Plate 223 of the Sikkim orchids appears to

be a different species)
Eulophia n. sp. (allied to E. campestris, Wall.)
Mulophia n. sp. (allied to E. Mannii, Hook, f.)
Gi/mbidkm macrorhizon, Lindl.
Cymbidium n. sp. (near the Japanese C. virescens, Lindl.)
lisera n. sp. (allied to L. Liudleyana, King and Pantl.)
Goodyera bjlora, Hook. f.
Aptyllordh n. sp. (near A. alpina, King and Pantl.)
Gastrodia orobanchoides, Benth,
Orchis Iatifolia, Linn.
Herminium gramineum. Lindl.
Herminium n. sp. (near H. angustifolium, Benth.)
Habenaria.intermedia, Don,
Habenaria lawii, Hook, f,
Eabenaria Grijitkii, Hook. f.
Cypripedium cofdigerum™ Don,

A List of the Trees and Shrubs of theforests of Pilibhit, Northern
Oudh, and Gorakhpur.—Th\slist was compiled last year for the use of Forest

officers of the Oudh circle on the suggestion of Mr. Eardley-Wilmot, the
Conservator, to whom | am much indebted for the assistance given to my

plant-callectors in 1898,

OPPICE ESTABLISHMENT.

My draughtsman, H. Hormugi Deboo, has completed several very ex-
cellent drawings of North-Western Indian orchids; also of some Indian
BoraginesB, and of other plants of which platesarerequired for publication.

The Head Clerk, Umr&o Singh, and his assistant, N. Hutchinson, have

woiked very well duringtheyear.



APPENDIX.

Financial Statement of the Botanical Department, Northern India, during the year 1899-1900.
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i E director, Bot. Depl., Northern India.
The 26tJi June 1900-
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Eeport on the Botanical Survey operations in the Bombay Presidency for
the year 1899-1900, by Mr. Q. A. Gammie, Officar in charge, Botanical
Survey, Bombay Presidency.

| took charge of the office of the Botanical Survey, Bombay Presidency,
on the 2nd August.

Tours—As the prevalence of plague caused a cessation of my college
duties on the 15th August, advantage was taken of the opportunity to make
a three weeks tour in the Gh&ts in the vicinity of Khandala and Lanauli.
The rainy season plants were in full bloom, and | was fortunate enough to
collect some rare terrestrial orchids, which are only to be obtained at this season
of the year.

Owing to the failure of the monsoon the projected tour through the Dangs
could not be undertaken, so, during three weeks in October, | explored parts of
the Belgium and North Kanara districts; later on, in December, Mr. S. K.
Bhide, the herbarium-keeper, explored the Srd and Kumta talukas of the
North Kanara Collectorate. A very fair collection of specimens was made.

Special efforts were made to bring back living plants of orchids, aroids,
lilies, gingers and other plantsdifficult to determine in a dry state, so that they
could be carefully studied in all stages of growth. Carefully executed drawings
of these plants, as they come into flower, are made by Mr. R. K. Bhide, who is
atrained artist. This series of pictures will ultimately prove of value as some
of the species already figured appear to be quite new to science. Theunknown
plants will be referred to specialists for determination. The vegetation of
Kanara presented so many points of interest that | decided to continue my
rescarches there.  When these are complete | shall embody the results in a
special report.

Herbarium.—The following sheets of specimens collected by members of
this Survey were placed in their permanent postions after careful identi-
fication :—

Sheets.

Plants collected on various parts of Poona Ghafs . . . . 704
" " by G. Gammiein North Canara e 630
»» "y by Mr. Bhide " » » . . . . 390

Total . 1,724
The following specimens were received from other sources :—

From Royal Botanic Garden, Calcutta . . . . . . 8
G . Ganmmie's private Herbariunm . . . . . . 157

Total ‘ Iy

In addition to these, a few specimens of interesting plants were contributed
by Mr. W. P. Symonds, O. S, and Major Jenckeri, R. A. M. C.

A number of references regarding the identification of plants were dealt
with during the year.

Owing to lack of time | was unable to arrange for the digtribution of
duplicate specimens to the different herbaria of the Botanical Survey, but |
hope to overtake this part of my duties during the ensuing year. *

Publications—Another part of the synopsis of the flora of Western India
has been published in the Journal of the Bombay Natural History Society by
Mr. Woodrow, but a copy has not reached mein time to be included with this
report.
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Experimental Culture of Sisal Eemp.—The dation edablished at
Nandgaon, about 8 miles south of Lanauli, was visited by me during Decem-
ber. In spite of the adverse influence of the previous monsoon the plot of
400 plants was found in a thriving condition, athough it had received no atten-
tion whatever for severd months. It was too late in the season to make any
extension of planting in this area, but | purpose, during the coming monsoon,
to fill up the entire block of three acres marked df for the experiment. There
is now alarge stock of young plantsin the garden of the College of Science, and
as these are taking up space urgently required for other experimental plants,
| hope to make arrangements for their disposal.

Eighty-seven plants were supplied gratis to various applicants, mostly
Forest officers.  In August, five of the original consignment of Sisd plants
(obtained in 1892) showed signs of flowering. These plants were receiving no
water beyond that afforded by the scanty rainfall, but the growth of the
inflorescence proceeded steadily apace and the resulting poles appeared well-
developed and fully furnished with flowers. These flowers were green in
colour and fleshy in texture, and their stamens were wholly abortive so that no
fruits were formed. In their stead, however, multitudes of bulbils were
produced. To furnish a basis for future comparisons, the bulbils were carefully
collected from each plant separately, and counted before being put out.

The results worked out as follows :—

Bulbils Bulbils Bulbils Bulbils Bulbils

Months, collected from |collected from |collected from |collected fiom |collected from

plant No. 1. § plant No. 2. | plant No. 3. [ plant .No. 4.} plant iSo. 5
January 2,450 3,025 845 650 None
February - 140 215 15 60 725
March f . . 22a 375 105 600 400
April 20 95 77 150 800
TOTAL 2,902 3,710 1,042 1,460 1,925

= o

of 17 from each.

= Grand Total of 11,039.
Eighty-five suckers were dso yielded by these plants, making an average

The bulbils when ready to maintain a separate existence spontaneoudy
detached themsalves from the parent plant and were collected where they

on the ground.

Sabai grass experiment.—Several applications from Forest officers for

seeds were complied with. The small plot under cultivation can be con-
veniently kept up to supply the small annual demand for seeds. The crop of

grass was cut, and disposed of to the Deccan Paper Mills. It, was reported on
as being of good quality.

COLLEGE OF SCIENCE, POONA; e

The 30tk June 1900. ) GEORGE A GAMMIE,
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Report on the Botanical Survey Operations in the Madras Pres dency cover-
ing the period from 17th December 1898 to 31t March 1900, by the
Government Botanist, of Madras.

| reported myself in Madras on the 17th December 1898. As no decison
had been arrived at regarding the character of my work nor where my head-
guarters should be placed, | remained there collecting and examining the local
flora until March 1899. .

It having been decided that | should occupy the herbarium built by the
late Government Botanist (Mr. Lawson) at Ootacamund, | entered it on April
12th, but as no accommodation had been provided for the Government Cinchona
establishment, | was unable to take possesson and unpack the herbarium cases
until July 21st. Owingto my prolonged visits to the plains and the short stays
at head-quarters, | was not able to complete the furnishing of the office until
a few days before descending to theplains on December 1st. Upon my return
three months later, the whole of March was taken up with budget details as |
had to spend practically the whole of my year's money during that month. In
the middle of March, | again visited the plains for 11 weeks, [|*rom this it
will be seen that the collections made during the tours mentioned below have
not yet been worked out, and a report of the additions to the collections cannot
at present be prepared. These facts have been represented to the Board and
it has been decided that in future there shall be longer periods spent at Head
Office, and | have every hope to work dff accumulations in the near future.
The work of properly naming the specimens will be much lighter in later tours
as tLo flora becomes more familiar to myself and my saff.

| subjoin a list of the tours at present made and the periods spent at Hesd
Office.  The remainder of the time has been given to Economic Botany, specially
" the subjects of cane-disease, ground-nuts and date palms.

1. Madras, December 17th, 1898 to March 22nd, 1899.

The details of work were arranged and the gaff sdlected. During this
period collections were made of the plants in the neighbourhood of Madras.

{Ootacamund, April 5th till May 12th, 1899.)

2. Tinnevelly District, May 18th to July 15th, 1899.

Coallections were made at Ambasamudram at the foot of the hills, at
Mundanthorai (600 feet) in the deciduous forests, at Kanni Katti (2,500 feel)
in the evergreen forests, an”™ also at Nazareth on Kudiraimalai Tehri, one of the
curious red sand deserts for which Tinnevelly is famous.

{Ootacamund, July 16th till August 16th, 1899.)

3. South Arcot District, August 22nd till September 30th, 1899.

During this tour a small collection was first made at Cuddalore on the sea
*hore; then halts of ten days each were made at Shanikulam in the mixed
forest of the plains and at Melpat (3,000 feet) on'the Tenmalai Hills, and many
plants collected. * >

{Ootacamund, October 15th till December 1st, 1899,)

4. Qanjam Agency Tracts, January 19th till February 17th, 1900.

The tour here conssted of a rapid march with the Agent. The greater
part of the marches were through dry sal forests, and it was frequently difficult
to find any plants at all in flower. It was not possble to leave the Agent's
carrp in search of more suitable localities and the rapid marching each day did
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not leave any time for.working out the plants collected. In spite of thesr
disadvantages and the fact that Mr. Gamble had made collections in tbhesc
tracts, something like a dozen species new to the Western Peninsula " °

obtained. A visit at a more favourable time of the year would be productive
of very interesting results.

(Ootacamund, March 1st till April 20th, 1900.)

OOTACAMTJIND, J; C, A. BARBER,
Dated 10th July 1900. ) Government Botanist, Madras.

Q.1.C. P. O.—No. 264 K. & A.—10-8-1900.—360.—F. C. K



Report of the Director of the Botanical Survey of
India for the year 1900-1901.

THE allotment for Botanical Survey in Burma, As<*am, and Bengal during
the year ending March 1901 was fully expended. In Burma, collections chiefly
of orchids, were made by Mr. J, C. Prazer, Kalewa, Upper Burma, and during
the latter half of the year two native collectors collected in the South
Tenas™erim district, where their work was more or less supervised from time to
time by the Forest Officers of the Tenasserim Forest Circle. In Assam in the
cold weather a specia collection of grasses was made by a native collector, who
accompanied and worked under the direction of Dr. Bourne, F.R.S., of Madras,
who was then making a trip to Assam up the Brahmaputra. Towards the end
of the cold weather Mr. Norman Gill, the Assistant Curator of the Royal
Botanic Gardens, was deputed to collect in the region of Assam about 100
miles to the east and south-east of Shillong. This tract which his not
hitherto been*explored botanically has been made accessible by the constructing
of the line between Gauhati and Silchar. In Bengal collections were made
dso by Mr. Gill in Tippera in addition to his Assam collections. In the
Darjeeling district trained Lepcha collectors were kept at work under the
supervision of Mr. G. H. Cave, Assistant on the Government Cinchona planta-
tions.

2. Survey of Northern India—The report of this Survey for 1900-1901,
prepared by Mr. Duthie who held charge of the Department throughout the
year, is submitted in original.

3. Survey of the Bombay Presidency.—Mr. G. A. Gamrnie, Professor of
Botany and Agriculture, has been in charge of this Survey throughout the year.
His report is submitted in original.

4. Survey of Southern India. — Mr. C. A. Barber, Government Botanist,
Madras, became an effective officer of the Botanical Survey early in the year
under review, and has been in charge throughout the remainder of the year.
He has submitted no report direct to the Director of the Botanical Survey, but
acopy of an extract from his annual report as Government Botanist to the
Board of Revenue, Madras, has been forwarded to the Director by the Board of
Ravenue, with an endorsement by the latter to the effect that the copy of the
extract relates to the work of the Botanical Survey of India. The copy of the
extract is submitted.

5. Publications—The thirteenth part of the Records of the Botanical
Survey, giving an account of a Botanical Excursion to the South Lushai Hills
by the writer of this report, was sent to press in January of the current year.
Part VIII of the synopsis of the Flora of Western India by Mr. Woodrow, for-
merly in charge of the Botanical Survey of the Bombay Presidency, has been
published. A copy of it accompanies Mr. Gammie's repot. A severe and
prolonged illness has seriously impeded Mr. Duthie's labours on his Flora of the
Upper Gangetic Plain, which otherwise would “have been. well on toward
completion.

6. Economic” and Agricultural Botany.—The Director of the Botanical
Survey has during the year published a paper of great economic importance,
embodying the result of his investigations into the true sources of the various
timbers known as Padoak. Two new timber yielding trees, one from Burma,
the other from Assam, have also been described and published by him during
the year. A good deal of attention continues to be paid by tho Director to
indigenous leguminous crops, the results of which may form a subject for
future publication, but which cannot be detailed here. The Director has given
specia study during the year to the clearing up of the obscurities enveloping
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the true botanical postion and distribution of certain extra-Indian species A
Migofera, which have recently become of practical importance to IndjSJ
planters. The Director will take the opportunity of his having been grants
leave to Europe t> consult several Europaan herbariain clearing up doub
points. Until that has b)en done, defiaite conclusions cannot be attained. I
true source of chaulmoogra oil has been now determined by the Director in con®
junction with Dr. Watt, O.1.B., to be Tmktogenos Kurzi. During the yetf
supplies of Paspahm d|ktaUtm a recently introduced drought-resisting foj»|**
grass from Audtralia, were distributed freely all over India. The results of U]J
invegtigations into the causes of sugarcane disease in Bengal, undertaken b e¥
the writer of this report, have been published during the year. The otn
economic enquiries which have been undertaken during the year by the officg®
in charge of the Northern India, Bombay, and Madras Surveys, respectively*

are fficiently referred to in the reports of those officers, and it is unnecessary
to recapitulate them here <

7. $4-Alajor Train, |.M.S, the Director of the Survey, held charge W
the office throughout the official year. Since the close of the official year ne
has gone to Europe on six months' |eave. Exceedingly short notice was gvVGl
to him by telegram of his leave having been granted. He had, however, .t
make arrangements for the work of the Survey to be carried on.  Accordingfy
in the absence of specific ingtructions—wiliich at the moment of writing stu.
remain to be issued—from Government, the writer of this report formally too?
over charge of the office of Director of Botanical Survey of India, and reported
that fact to Government. The other Surveys have been held charge of by
their proper officers throughout the year in the Survey of Northern |ndia ana
the Bombay Presidency and, with official effect from the 25th April 1900, m
the Madras Survey. Mr. E. J. Butler, M.B., was appointed Cryptogamic
Botanist to the Government of India, by the Right Honourable the Secretary
of Sate for India, on the 2nd January 1901. He became an effective officer ot
the Botanical Survey of India subordinate to the Director on 17th March 1901,

At that date he wasin Ceylon on his way to Calcutta, where, however, he had
not arrived at the close of the year under review.

A.T. GAGE, M.B., Captain, | JfA
Acting Director, Botanical Survey of Indie



Annua Eeport of the Director of the Botanical Department, Northern
- India, for the year 1900-1901.

| was at_head-quarters till the 10th of April, on which day | sarted for
Jaunsfr to join the camp of the Forest School students at Konain. | accom-
panied them on the usual hill tour through the forests of Jaunsar and portions
of Tehri-Garhwal until the 31st of May. | arrived on the 2nd of June at Mus-
soorie, where | remained until the 15th of October, except for a few days spent
at Saharanpur between the 10th and 15th. | remained at head-quarters from
. the 15 th of October till the 4th of February, on the eve rung of which day |
darted for Calcutta, With the kind assistance of Dr. Prain | managed toget
some very satisfactory work done at the Herbarium of the Royal Botanic Garden
during the two weeks | spent there. On my return to Saharanpur | halted for
a few hours at Allahabad to ingpect the Kushru Bagh. On the 18th of March
| left for Dehra to asss* at the Final Examinations at the Imperial Forest
School, and remained there until the end of the month.

BOTANICAL TOURS.

Northern Oudli and Nepal Terai.—My head plant collector, Inayat Khan,
was sent off early in April to collect botanical specimensin the northern dis-
tricts of Oudh and the adjacent portions of the Nepal Teral. | wish to acknow-
ledge the great assistance he received from the officers in charge of the forests
in the Gonda, Bahraich and Kheri divisons. Of the many interesting plants
found during this tour is a small tree called Piptadenia oudhensis, Brandfs For.
Fl. 168, belonging to the natural order Leguminosse, and allied to Adenanthera.
It was originally discovered in 1871 by Mr. Richard Thompson, formerly in the
Forest Department, in the northern portion of the Gonda district. My plant
collector saw it there, and also more abundantly in ravines within the Nepal
frontier, growing near water. He was fortunate in finding the tree in flower
as well asin fruit. The genus Piptadenia contains about forty species, mostly
natives of America. Another interesting plant discovered by him is Cephalan*
thus occidentalism L.g a shrub belonging to the natural order JRubiacee It was
found growing in jhilsin the Kheri district, and specimensof the same plant
were collected by Inayat Khan in a smilar locality in the Pilibhit district in
1898. Previoudly it was not known to occur westward of Assam. It is also
recorded from Burma, Central China and North America where it is known
under the names of " Button bush " or “ Globe flower." Two new species of
JBrachystelma (Nat. Ord. Asclepiadacese) were also discovered during this tour,
and specimens of several interesting orchids were collected.

Kumaon Tour.—A very successful and extensive tour was undertaken by
my head plant collector, Inayat Khdn, through alarge portion of Kumaon during
therainy season of last year. He started from Saharanpur on the 18th of July
and returned on the 6th of October. Hisinstructions wereto collect specimens
of every kind of balsam (Impatiens), as well as flowering specimens of all the
orchids he could find. Asboth balsams and orchids are with difficulty deter-
minable if collected and dried in the ordinary w&y, he was ovdeaed to put into
a preservative solution some flowers of each kind, alsq.to dry very carefully the
separated portions of the flowers. Thebalsams were collected specially at the
request of Sir Joseph Hooker, whois now preparing a revised account of all
‘the Indian species. The collection from Kumaon, representing 110 %atherings,
wer e despatched as soon as possible to Sr Joseph Hooker, together with the glass
tubes containing flowers in solution, and it was gratifying to bear from him
how completely satisfied he was with this collection and with the excellent con-
dition of the specimens prepared by my collector. The latter also was much
pleased on hearing that Sir Joseph Hooker had proposed to name one of the



4

many novelties of this collection after him. The collection of orchids was d
a very good one, and contained many varieties, such as .—

Bulbophyllum affine, Lindl.
Ccelogyne ovalis, Lindl.
Cymbidium macrorhizon, Lindl*

" pendulum, Swartz
Dendrobium chrysanthum, Wall.
Habenaria arietina, Ilkfo,

Elisabeth©, Uuthie {ined.)

N n. sp. allied to H. reoiformis, Hkf*
Herminimum Duthie, Hkf.

Liparis Dutbiei, Ukf\

i3 longipes, Lindl.
Orchis babenarioides, King and Panllhig.
Ornitbochilus fuscus, JFall.

Saccolubmui papillosura, Lindl.

A large numberof very interesting plants belonging to other natural orders
were aso collected. ’ i
Toursundertaken in the neighbourhood of J& ussoorie—One of my PI82
collectors was employed during the rainy season in procuring from Dehra 1’]’]‘1‘
and the Siwalik range specimens of certain plants required In connection with
my " Flora of the Upper Gangetic Plain." lie was aso sent, in company
with a trained collector belonging to Mr. Phillip Mackinnon, to Bok Hill ld
Tehri-Garhwal, where many rare orchids were found, also a very curious S
rare Orobanchaceous plant, called JBoschniackia himalaica, found on the rQo
of Rhododendron arboreum.  Specimens of another very remarkable leanes’
arasite, belonging to the same natural order, were sent to me from Deobane
ond Chakrata, by Mr. B. B. Osmaston. It was originally discovered tnre
years ago by Mr. Gleadow, Deputy Director of the “Forest School, and nat
recently been described and published in the Journal of the Asiatic Society °
Bengal, by Dr. Prain and Mr, Gamble, under the name of Gleadovia ruboru®
It is found abundantly on the roots of Rub us nivens, which forms a large por;
tion of {the undergrowth in the forests on the northern dopes of the Deoba
range.
THE HERBARIUM.

The additions to the Herbarium during the past year include a very ﬁ"‘t‘f_
collection of American grasses received from the Agrostologist to the D F’z’*_1
ment of Agriculture, Washington; an interesting set of Natal P~ " §1 4
Mr. J. Medley Wood; a collection of New Zealand mosses from Mr. T. W. 5.
Beckett; a valuable set of Assam ferns from Mr. Gustav Mann (purchasea;a
From the Herbarium of the Royal Botanic Garden, Calcutta, 331 sheets Q1
mounted specimens have been received. Mr. J. H, Lace has sent a large cql-
lection of specimens from Pangi ;.it includes some interesting additions to, *I'®
Flora of British India; aso a new species of orchids. Mr. Upendranath fanji,-
lal, whose mxnual of the forest flora of the School Circle, will soon be published

has ﬁontributed man interestin%s%ecimens. « Mr. W. Gollan, Superintenden

oF the ggharan ur Garden, nas presentga For .{He ﬁ'er_%a'rium a s o{ engsut
fungi, collected locally. These g)eqmens_ are interesting as showing th N
of a process invented by him of drying without pressure in hot air, it has prov

a very successful means of preserving the more deliquescent kinds. | amag”

much indebted to Mr. P. W. Mackinnon for numerous specimens of orchi,>
and other plants collected in Dehra Dun and in the neighbourhood of Mussoorie*
Finally, from the collections brought from Oudh and Kumaon, a large number
of sdeoted specimens have been mounted for the Saharanpur Herbarium.

LOCAL FLORAS AND OTHER PUBLICATIONS.

The progress made towards the completion of the " Flora of the UpP*
Gangetic Plain® has occupied the greater portionof my time | much regret,
however, that owing to a severe attack of influenza caughtin Dehra last ch
folloved very soon afterwards by acute sciatica, from which | am now  suffer-
ing, the work has untortunate.y been very much interrupted. A considerable
portion of the work I* ready for printing, and | shal do my best‘to bate the



whole of the manuscript in the hands of the Press by the end of December
next. The material in preparation for the illustrated volume on the orchids
of North-West India is being added to as far as time and opportunity admits
of. Forty-eight drawings have been despatched to Calcuttato be I|thogtr)aphed,
and those which remain for the completion of the plates will be submitted
before the end of the calendar year.

DISTRIBUTION.

To the Herbarium, Royal Botanic Garden, Calcutta, a large collection
of mounted specimens of North-West Indian plants. _

To the Department of Agriculture, Washington, United States, America, a
large collection of Indian grnsses. _ _

. To J Sykes Gamble, Esg., C.1.E., F.R.S,, etc., a collection of Indian
grasses. _ .

To C. B. Clarke, Esg., F.R.S,, etc., acollection of Indian Cyperacese.

To Sir h Hooker, G.CS.l., F.U.S, etc., sets of Impatiens Spp., from
Kumaon and other parts of the Western Himalaya. _ _

To Sr Dietrich Brandis, K.C.I.E., F.li.S,, etc., specimens of Indian trees
and shrubs. _ _ _ o

To Lord Arthur Cecil, President of the Horse-breeding Commisson, sets
of mounted specimens of Indian Fodder grasses, dso a copy of " The Fodder
Grasses of Northern India" (in three p*rts). _

To Mons. H. Buysman, Holland, specimens of economic plants.

To Professor Solms-Launbach, Strassburg, roots of Acorus Calamus and of
Hemerocdlis fulva "

To the Superintendent of the Saharanpur Garden, 7 maunds and 25 seers
of fodder grass seed,

Seeds of Kumaon plants were sent to the Royal Gardens a Kew, to the
Botanical Gardens at Edinburgh, Dublin, Cambridge, St. Petersburg”, Berlin,
"Vienna, Florence, Strassburg, Geneva, Zurich, dso to Mr. W. Thompson at
Ipswich, and to Mr. T. Ware, Tottenham. _

~ Wood specimens of JPiptadenia ondhensis were sent to Mr. Gamble, Sir
Dietrich Brandis, and to the Director of the Forest School a Dehra

OFFICE ESTABLISHMENT.

The draughtsman, H. Hormusji, Deboo, has, as usual, been doing excellent
work during the year. | am glad aso to be able to report favourably regard-
||\rllg IElhe vp]/_or done by my Head Clerk, Umrao Singh, and the Assistant Clerk,

. Hutchinson. .

J. F. DUTHIE,
Directory, Botanical Dept.g N. India*

MUSSOORIE ;
The 5th Jtme 1901.



Financial

Statement

of die Botanical

APPENDI X.

Department, Northern India, during the year 1900-1901-

EXPENDITURE.

N KKCEIPT.
BOTANICAL DEPARTMENT. Exchange Travellin Travoailin * b :
Directors corapeiga- Establish- aJIowa—icge aIIowanceg Contin- Total G?dagg Fcc;)(rigg Mdgﬁé Tata*
salary. IIt|on ment. ofo fC%‘-,azetted IofhEstab- gencies. . books. | albums. .
allowance. | icers. ishment. I B
I N
S ap| aop| R op R ap| Rap R ap| R aup
Budget Grant for J 900-1901. {12000 0 of 750 0 0} 4070 0 0 1,700 O Of 300 0 O] 2240 O 0[21,060 0 0 - '
Expenditure during 1900 12000 0 o 74613 2 4172 2 7 138 6 O 26114 9| 2183 O 320760 4 9 - -
--——-'—'____-.—.-—.‘
Balance . 3210 s 31310 Of 38 1 3 5 15 9 309 11 3
Reglized by sale during 1900- e . . 27 26'150 0 42 2
. I
* |ncludes H116 paid for halting- allowance to the Draftsman at Mussoorie.
The actual expenditure during the year under this h-ad, R4,056-2-7.
J. F. DUTHIE, . Ta,
Director, Botanical Department, Northern W*
MUSSOORIE;

The 5th June 1901.



Report on the Botanical Survey Operations in the Bombay Presidency for
the year 1900-1901, by G. A. Gainmie, F.L.S., Officar in charge of the

Botanical Survey, Bombay Presidency.

I held charge of the office of the Botanical Survey, Bombay Presidency,
throughout the year.

1. Tours—During the hot-weather vacation | travelled through parts of
the Dharwar and Kanara Colleotorates, and also the forests bordering on Goa
territory from Castle Rock to Londa. During the autumn vacation 1 toured
along the Ghats on the southern and western sides of the Poona District,
re-collecting many of Mr. Woodrow's discoveries to provide material for distri-
bution. | also paid a visit to Nandgaon to inspect the experimental plan-
tation of Sisal Hemp. Mr. Bhide, the Herbarium Keeper, completed a
tour from Poona to Nagotna. He found many interesting plants, but his
purpose was more especially to collect good material of JPodostemon Hookerianvs
and other species on behalf of Mr. J. 0. Willis, the Director of the Royal
Botanic Gardens, Peradeniya, Ceylon, who is making a special study of the
order JPodostemonaceoe. Mr. Willis, during his visit to the Bombay Presidency,
in search.of these plants, was good enough to give us valuable information and
identifications of the materials in this Herbarium.

During the tours special attention was devoted to obscure plants and
many—specially orchids—were brought back alive to Poona, so that Mr. Bhide
could figure them at leisure as they came into flower.

Drawings of many Bombay orchids were despatched-to the Bombay Natu-
ral History Society for future publication in its Journal.

2. Herbarium.—The following sheets of specimens were collected by
members of the Department and were incorporated in the Herbarium after
identification :—

Plants collected by G. A. Gammie in various parts of Kanara,
Bdgaum, and Poona Didricts . . ., . e 492 sheds
Plants collected by Mr. Bhide between Poona and Nagotna . 20
Speciniens ¢f cereals grown under their vernacular names in
Poona Farm and referred for identification by the Director and

Deputy Director of Agriculture - . . . . 428
TOTAL . 1,129
The following sheets of specimens were received from other sources .—
From Royal Botanic Garden, Calcutta - . . . . 279 sheets.
W. P. Symonds, tisq , I1.C.S, Poona . . . « 93 5
» Superintendent, Victoria Gardens, Bombay . . « 33
2 " Empress Gardens, Poona - - . 10 ,
»» Abdul Kader, Esg., Mir Munshi to the Commissioner in
Sind - - - [ [ - 1) - . 12 »
,» Miscellaneous sources . . . . . . . 7
TOTAL . 434,

To Mr. Symonds, the Director of Agriculture, who is an enthusiastic
botanist, | am indented for interesting plants collected by him when travelling
and also for samples of plants, said to have beei\ utilized by the people when
reduced to straits by famine. | append a list of these plants identified by me
as the information may prove of interest to botanists *—

Plants usedfor their leaves are :—

Portulaca suffrnticosa, Wight, (vern. Morad).

" giuidrinda, Linn. {vern. Chig-hal).
Abutilon indicum, G. Don. (vern. Kachnia).
Tribulus tern gtrin, Linn. (vern. Sarata).

Rims mysoroi 6is, Ileyne. (vern. Ambogna).
LaunsBa'nudicaulis, Less. (vern. Patbari). s
Dregea vohiliili*, Bth. {vern Pbandi).

Rivea hypocrateritormis, Choisy. (vern. Fangi).
Hy”rophilii Serp\llum, T. Aliderss{vem. Godadi).
Di~era arveiifN, Fursk. {vern. Kemjar).

Chenopoilium album, Linn. (vern. Chil).
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The only bulbousplant used was :—
Cyperus bulbosus, Vahl. (vern. Theg).

The plants utilized for their seeds and grains are :—

Indigofera linifolia, Retz. {vern. Pandarphale).
iy glandulosa, Willd. (vern. Defri, Barbada). -
iy cordifoHa, Linn. {vern. Vakal, Godadia).
Ocimum canum, Sims.
Cyauotis axillaris, R. fy S. {vern, Damrs, Narids, Ichaka).
Scirpus marititnus, Linn.  (vern. Dero, Chids).
Panicum'prostratum Lamh. {vern. Pahatu, Bateru).
" colonum, Linn, {vern. Samo).
. flavidum, Retz. (vern. Gaiin).
Setaria verticillata, Beiuv. (vern Kulelu).
iEluropus villosus, Trin. (vern. Del.). .
Eleusine segvptiaca, Besf. {vern. Manacha ; Manachobi; Manchi; Ancbi Manebi).
Dmebra aiabicn, Jacq. {vern. Kharin).
Polytoca barbata, Stapf. (vern. Khad-Khadio).
Apluda varia, Hack. (vern. Bbangaru).
Anthigtiria ciliata, Linn f. (vern. Ratadin).
Iseilema Wigbta, Anderss. (vern. Gadhu),
laxum, H\ck. [vern. Rabu tbolvi).
Ischsemum rugosum, Satisb. (vern. Varcbu).
Andropogon annulatus, Forsk. (vern. Zany[Too).
" contortus, Linn." [vern. Soorwalu),
Cbloris pallida, Hook. f. (warn> Cbakalio).
Aristida (sp. inc) (vern. Tholvi),
Sporobolus diander, Beauv. (vern. Dhul).
Eragrostisinierrupta, Beauv. {vern* Dliadi).
Of all these plants, Panicum colonum {Samo) seemsto have been most esteemed as a
makeshift for better food.

The cereals %rown in the Poona Farm in sample plots under many verna-
cular names had these correlated with their proper botanical designations and,
at Mr. Mollison's request, | dretr up for use, in his forthcoming Text-Book on
Agriculture for Bombay, a botanical classification of all the cereal crops grown
in the Bombay Presidency, with all the vernacular names known to us arranged
according to my identifications.

~ Mr. Abdul Kader, Mir Munshi to the Comixissone”in Sind, sent some
interesting plants, and his specimens were often accompanied by valuable notes
on their economic uses. o

The Superintendents of the Victoria Gardens, Bombay, and Empress
Gardens, Poona, were good enough to send me specimens of plants unknown to
them as they came into flower.

Information regarding doubtful plants was supplied to Dr. T. Cooke, C.1.E.,
who is elaborating a .Flora of Bombay in the Herbarium at Kew, and he, in
return, from time to time generously sends notes which supplement or correct
our knowledge of Bombay plants.

Mr. G. M. Woodrow, my predecessor, still retains an interest in the Survey
work, for which he did so much during his service, and, while drawing up the
final part of the list, he supplied me with correct names for many gatherings of
specimens,

3. Publications—The final number of Mr. Woodrow's Synoptical List of
the Flora of the Bombay Presidency, was published in the Journal of the
Bombay Natural History Society. .

4. Experimental Culture of Ssal Hemp.—The station at Nandgaon was
fully planted up during the early part of the rains and the plants under obser-
vation there now number 3,000. The plants were in a flourishing condition at
the time of my visit, and there is a certainty of the plantation ultimately prov-
ing a success.  Twenty-one thousand young plants and bulbils were distributed
to various appl cants and a large number have been promised for this season to
the Divisional Forest Officer at Nasik. Asthe area a my disposal is so cir-
cumscribed and as Sisal culture has become established In severa parts of
#ndlgg, thjg Departmenc may now restrict itself to the growth of plants solely

or distribution. ‘
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During the year ten plants flowered and produced bulbils which were
gathered and planted. The bulbils were carefully collected from each plant

separately and the results were as follows.—
'] ‘{ -

1,962 ‘1,787 '1512 L7712 l3012

NumberofPIan . \ 1 2’ 31 4
3,320 12912

Number of Bulbils .!2,820 3152 ‘ 3501

TOTAL | 25750

5 Ma Qrm Experiment-No applications for seeds were received
during the year. The crop of grass, as usual, was cut and disposed of to the
Deccan Paper Mills. It was reported on as bemg of good quality. The pro-
prietors of the Deccan Paper Mills are now growing this grass successfully asa
commercial venture, 0, in future, this Department need only preserve a num-
ber of planswfnuen to supply apphcants with seeds and the ground, occu®
pied 50 long by this experiment, can be devoted to the working out of other

problems in Economic Botany.
G.A.GAMMIE.
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THE FLORA OF WESTERN INDIA.
BY G. MARSHALL WOODROW, Professor of Botany, COLLEGE OF SCIENCE, Poona.
PART VIII.
(Continued from page 526 of Vol. Xll.)
CLXIIL—PALMES—(contd.)
33. Borassus.

B. flabdlifer, Linn., F.B.I. —V1-482. Tad. Konkan. Planted.

34. Cocos.
C. nudfera, Linn., F.B.I.—VI-4S2. Narel. Cocoa nut Tree. Konkan. Planted.

CLXIV.—PANDANE"S.

1. Pandanus.

P. fnrcatns, Boxb., F.B.|.—V1-484
P. fascicularis, Lam., F.B.|.—V1-485. Keura. N. Kanara. Planted widdly.

CuYCL ANTH AC £.£

Carludovica. (Tropica America.)
C. pamata, Ruiz, and Pav. Syst. 291. Nick. Die. Gard. 268. Gardens  Nov-Feb.

CLXV.—TYPHACEJE.

1. Typha.
T. eephantina, Boxb., F.B.I.—V1-489. Mota pan-Jcanis. Planted. Bombar.
T. angugtata, Chaub. and Berry., F.B.I.—V1-489. JPan-kanis. \ Poona.  Aug.

CLXVL—ABOIDEJ3.

Cryptocoryne.
C. retrospWis, Kunth., F B.l —V1-493. Tenn River. Dalzell. Nov.
C. piralis, Fisch., F.B.I.—V1-494, " Deccnn.  Nov.
C. c gnata, Schott., F.B.l.—VI-494. Koukan. Mr. Lav:.
C. Roxburghii, Schott., FB 1. VI-494. Poona. Nor.

C. Dalzdlii, Schott., F.B.I.—VI1-495. This remarkable plant isrepresented at Kew by half a sheat of fruitsin
various stages, and § drawing of a leaf, evidently sessile, having measures about 2\ by 1 inch, lanceolate,
with serrulate margin and three nerved. The fruit is ovate, rtbout £ inch by i inch on a solitary ga'k
%e-dSOfindﬂgs in length. The gpecdimen is marked Dalzell, Bombay, and the plant probably giows in the

ariver.

2. Lagenandra.
L, toxicaria, Daz .« F.B.I.—V1-495. Vutsunab. Konkan, Bdgaura. Dalzell. (Coesd, N. Kanara. Talbot.

March.)
3. Pistia+
P. Stratiotes, Linn., F.B.|.—VI-497. Poona, widdly. July-Nor.
) 4. Ariseama.
A. tortuosum, Pchott, F.B.I —V1-502. v ) Panchgani. July.
A. Leschenaultit, BI, F.B.l.—V1-504. ) Wedern Ghats
A. Murrayi, Hook, F.B.I.—VI-508. Shinvaghad. Jul§ .
A. caudatum, Engler., F.B.l.—VI-508. Konkan. ocks.

5. Sauromatum.

S. guttatum, Schott., F.B*".—VI1-508. 2S,urki. Mawal. April.
, 7. Typhonium*
T. bulbiferum, Date., T.B.|—VI-611. ! S. Konkon.  Stocks.
8. Theriphonum. '
T. Dalzdli, Schott., F.B.X.—VI-513. Kalyan. Konkau. Karwar. An,'.
' 9. dmorplaphalius.
A- campanulas, Bl., F.B.I.—VI-513. Suran. cult.



S. sylaticus, Sckott., F.B.l.—V1-518.

A. pdtata, flimmo., F.B.l.—VI-519.

B. vivipara, Schote,, F.B.I.—VI 521.

C. Antiquorum, Schote., F.B.| . —V1-523.

A.indica, Schott., F.B.|.—Vi-426.
A. macron hiza, Schott., F.B.l. —V1-526.
A. portia, N.K.B.

R. pcrtusa, Schott., F.B.I.—VI1-546.

P. scandeng, Linn., F.B.l.—VI-55L

A. Ca»mus Linn., F.B.l. —VI-555. Vehkand.

L. gibba, Linn, F.B.I.—VI1-556. Nil.
L.po*rrhiza, Linn,, F.BI.—V 1-557.

W. arrhiza, Wtmm., F.B.l .— V1-557.

It-

13. Ariopsis. Nare. Sept
16. Remusatia. Laooli. July-Aug.
18. Colocasia- Gardens
19. Aloca&ta. Gardens.
Gardens
Gardens
25. Raphidophora*

Gardens

31. Pothos.
Kadgul, N. Kanara. Nov.

32. Acorus.

Gardens.

CLXVII.—LEMNACEZE.

1. Lemna.
Bjshri, nr. Poona.  Sept.
Poona.  Sept.

2 Wolfha.
Tanks, Konkan. Deccan.

CLX1X.—ATLIsMACHE.

1. Alisma.

Thereis a good specimen of A. renforme, Don., in Dalzdl'a Bombay Herbarium at Kew, without locality.
Its occuirence in Western India as an indigenous plant is questionable.

L. obtusfolium, Mig, F.B.I.—V1-560.

S. sagittifalia, Li**., F.B.l.—VI-561.

W. triandra, Mich., F.B.I.— VI-562.

B. lanceolata, Kunth:, F.B.Il.—V1-562,

A. monogtachyon, Linn., F.B.T.—V1-564.

P. indicua, i?0a?J., F B.I.—V-566.

- perfoliatus, Einw., F B | —V1-566.
Teciispus, Linn., F.B.I.—V1-566
P. pectinatus, Linn., F.B.I.—V1-566.

2. Limmphyton.
NulhooU Ankleshwar. Guz*rat. Feb.
3. Sagittaria.
Malwan. Sept.
4. Wisneria.

Ma wan, Dalzelh Aug.

6. Butgmopsis.
: Godra. Nov.

CLXI1.—NAIADACEJS.

2. Aponogeton.

Godra Samasgi, Dharwar. July-Dec.

3. Potamogeton.

Poona. Deo.
Poona. Dec.

~ Poona.
Poona. Sind. Aug
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4. Ruppia.
K.rogellata, Koch.,F.B.I.—Y-568. pp! Mahim. Deo
e 7 - 5. Zannichdllia.
Z. palugris, Zinn.g F.B.I.—V1-568. Moola River, Poona. March
N. minor, All F. Ted em. 6. taias Poona. March.

CLXXI.—EBIOCAULEJS.

1 Eriocaulon.
The following list is compiled from specimeus at Kew :-

illus-naiadis, Hook.f., F.B.l.—V1-572.
E Galoratum, Daly. 8. - V1-57 Konken. widdy. K kan, Od. Deer
.E. brevlscapum Koern F.B.I.—V1-575. y Y. gh. P Nov-
. Anmode, N. Kanara. Talbot.
E. Wightianum, Mart., 'F.B.I.—VI-576. Konkan. Dalzdl. Cair a  Talbot. Nov.
E. lanceolatuin, ' A/#., F.B.I'.—VI-577. : Sipa Nk 2 0% Nov.
E. Sebdldianum, Sieb. ty Zucc, F.B.I.—VI-577. Pa . e arnar, Talbot, Sept
E stellulatlum foer':nBI B.I. I_56\3/0| -579. Konkan. Stock®:
sexangulare, —V £
E” minutum, Hookef.. F.B.1 —V1-579, Konkan & Wedern Ghals _ Sep™
Konkan, Mr.Lato:
E. Lalzdlii, Koern., 'F.B.| —VI-580. .
Konkan, Stocks. Oct. Dec:
E. lazulifolium, Mart., F.B.I —V/1.585. By .
. Konkan, Stocks
E. trilobum, Ham., F.B.I —VI-583. _ Konkan. ' Storks*
E. xeranthemum, Mart., F B.l.—Y|-584. Karwar, Talbot. Sept.
CLXXII. CTPERACE"I.
1. Kyllingia.
K. trioepe, Rotth.* F.B.l. —V1-587. yiing Poona.  Sept.
K. monocephala, Rottb., F.B.l.—V1-589. -
2 Pycreus.
P latispicatus, C.B.C., F B.I.—V1-590. Alawal. Poona.  Sept-
P. malabarious, C.B.C., Linn. Soc. Jour. XXXIV-12. Khandala. Lanoli. Sept.
P. sanguinolentus, Nees., F.B.|.—VI1-590. Kh»indala.  Sept.
P. nitens, JVees., F.B.1 —VI-691. ’ Kanara. Lanoli. Mawal. Sept.
P. pumilue, Neeﬁt F.B.l.—VI-591. Son. Bombﬁ/. .
P. globosus, Reichb., F.B.I. - VI-591. Poona. Nov. Jan.
P globosus, var. Nllaglrlca, CB.C.
., Sriota
B ystachyna, Beauv., F.B.l.—V1-592. Mawan. Surat. D”-
P. aocha, Nees., F.B.I —VI-593.
P. albunargluatus Nees., F.B.l.— V1-59L Londa. Sept.
3. Juncelluts.
alopecurades, .B.O,, F.B.I.—VI-596. . JalodU. Panch Mahals Deocan.  Sind. Dec.
P C .C, F.B.I.— VI-596. _ ] Surat. POOUM. Oct.
wvigatus, C.B.C, F.B.I.—V1-596. Kath'awad. Sind. ' Bombay. Salt marshes Oct.
4, Qyperus.
C. cephalotns, Vahl.F.B.I.—VI- 597
C. gastaneus, Willl., F.B.I.—V1-589. Bombay. Oct.-Dec.
C. cugpidatus H. and K.g F.B.I.—V1-598. ) Lanoli
C. difformis Linn., F.B.I.—VI-599. * Khandala. ~Chinchwad. Oct.-Jan.
0. haspan, Linn., F.B.[.—V1-600. . RutDagiri. Lanoii. Oct.-Dec.
C. teneriffs, Poiret., F.B.I.—VI1-601. Poona.  Sept.
C. niveus, Bet. F.B.I.—VI-601. Hyderabad. ~Sind. ~Nov.
C. lencocepbalus, Retz., F.B.I. - V1-602. _ Konkan.  Mr. Law.
c arenarius, Retz, F.B.I —V1-602. Karwar. Talbot. Karachi. Ahmedabad. Domus. Nov.
lomeratus, Retz., F.B.I—VI-602. Sibi.  Lace. Ahmedabad. Nov.-Feb.
aogynmzus Boecx., F.B.T.— VI-603. Forebander. Verawal. Nov.-Dec.
c Atklnsonl C.B.C, EBI. - VI-603. Jamadar. Kallanda near Karachi.
C. compresus Linn., FKi—VI-605. ' Poona.  Stocks.  Sept.
C. arigtatus, Rottb., F.B.I.—V1-606. Pouna. t.
C. Iria, Linn.,, F.B.l.- VI-606. Khandala. Dec
C. Irig, Linn., var. panlafnrmls F.B.| —VI-606. Khandala. Sept.
C. natans, VahL, F.B.1.-V1-607. Khandala. Sept.
C. deuBinoi-ies Kunth , F.B.I.—V| 608. - Mawal. Sept.
C. malaceenss Lam., p.B.I —V1-608. Goa. Sind. Kalg)an Dec.
C rocerus, Rotth., F B.I,—VI-610. * \>ce.
ulbosus Vahl., F.B.I.—VI-612. Hyderabad. Sind. Dec.
C tegetiformis, R orb., F.B.I.—VI-612. Knlvan. Sept.
C. corymbosus, Rottb., F.B.I.—VI1-612. KJn\an.  SEPL.
C. tegetum, Roxb., F. B.I.—VI-513. Konkan. Mr. Law. L.moii. Sept.
C rotundus Linn., p B.I.— V1-614. Pcona. Lmoli. Bhnbak. Sind. S'pt.

C. tuberosus, Rottb., r.B.i.—VI-616. Poona. Thana. Sept.
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C. escnlentus, Zinn., r.mi.—V1-616. Po*na.  Jacquewont.

C. exultatus, Betz, F.B |.—VI-617. Knrjat. Lanoli. SA't.
C. digitatus, Roxb., F.B.l.— VI-618. Lanoli. l'oona. Sept.
C. Papyrus, Linn., Sp. Pl. 47. Gard. Chron. 1875. 78. GardensGa dSept.

rdens,

C. alternifohus, Zinn., Mant. 28. Flor de serre. 1861. 233.

5. Mariscus.

M. bulbosus, C.B.C., F.B.|.—V1-619. . - Badami. Dharwar. Oct.
M. paniceua, Vahl., F.B.l.—V1-620. Konkan.  Mr. Law.
M. Sieberianus, Nees.; F.B.I.—V1-622. Western Ghats. Oct.
M. albescens, Gand., F.B.l.—V1-624. Mhad. Konkau. Oct.

6. Courtoisia.
C. cyperoides, flees., F.B.l.—V1-625.

7. Eleocharis.

E. plantaginea, Br., F.B.l.—V1-625. Baroda. Sept.

E. fistnlosa, Zink., F.B.I.—V1-626.

E. spiralis, Br, F.B.I.—V1-627. Goa. Dec. Salsette. Jacquemont.

E. atiopurpurea, Kunth., F.B.l.—V1-627. God bra. Sept

JE capitata, Br; F.B.I.—V1-627. Poona. Sind. Stocks.  Sept.
HjdeiaLad. Sind. Dec.

E. palnetris, Br., F.B.I.—V1-628/.
E. chsetaria, Boem & Seh., F.B.I. -VI1-629. Londa. Dharwar. Dec.

8. Fimbristylis.

F. tetragona, J?r., F.B.l.—V1-631. . Hirdosi. Mawal. Oct.
F. polytriohoides, Vahl., F.B.l.—V1-632. Sion, Bombay. Oct.
F. schcenoides, Vahl. F.B.I.—VI-634.. Konkan. Sept.
F. dichotoma, Vahl., F.B.I.—VI-635. Bodeli. Guzerat. Kbandala. Out.-Apl.
F. diphylla, Vahl., F.B.I.—VI-636. Shelarwadi, Konknn. Aug.
F. sEgivalis, Vahl., F.B.I.—V1-637. Mawal. Mathcran. Sept. Dec.
E. ferruginea, Vahl¢ F.B.l.—VI-638. Poona. Hyderabad, Sind. Khandajs. Sept.-Oct!
IE' spatbacea, Both., I., F.B.I.—V1-640. Karachi. Dect
;e fal e, st e S
= quinquang ) o F.BL g Baroda. Sept!

. miliacese, Vanhl.,V.B.|.—V1-644. Kalyan. Sept
F. complanata, zink., F.B.l.—V1-646. yan. :
f:b\ . var. miciocarpa. Hewra, Poona. Dahell,

» Woodrowi, C.J5. Clark, Ex. Jour. Liun. Soc. XXXIV. 68. Khandala. Malwan. Oct.
E
F- junciformis, Kunth., F.B.I.—V1-647. Karli. Nov.
= digitata, Boech., F.B.I.—VI-648. Poona. Marmagoa. Talhot. Lanoli. Bilckerry, N. Kaoara. Oct.

- monostachya, Ma*sk., F.B.l.—V1-649. Badami. Poona. Jacquemont. July.

9. Bulbostylis.
B. parbata, Dalz, F.B.I.—VI-661. Badami. July.
10. Beirpus.

Bansda. Kalyan. Sind. Oct.-Feb.
Konkan. Sind. Oot.-teb.

Bbubak, Sind. Umiat, Guzerat. Nov.-Dec.
Goa. Sind. Dec.

supimis, Law, F.B.l.—V1-655.
articulatus, Zinn., F.B.I.—V1-656.
quinquefarius, Beeck., F.B.l.—V1-657.
corymbosus, Keyne,, F.B.|.—V1-657.

niaiitimus, Zinn., F.B.I.—V1-658. Miraj. Karachi. Bombay. Nov.
littoralis, Schrad., F.B.l.—VI-659. Bind. " Dalzell.
grosBus, Zinn., F.B.l.—V1-659. Kalyan. Sept.
, var., Kysoor, C.B.C., F.B.I.— VI-660. Kachara, Bombay, cult.  Sept.
Kanara.  Young.

kyllingioideB, Boech, F.B.I.—V 1-662. _
Michelianua, Zinn., F.B.l.—V1-662. ° Palee. Kookan. Sind. Blmbak. Oct.
Widely. Oot.-Dec.

squarroBua, Zinn.; F.B.l.—V1-663.

11. Eriophorum.

E. oomoBum, Wall., F.B.l.—V 1-664. Junir. Champaner. Oct.

12. Fuirena.
E. Wallichiana, Kunth., F.B.l.— VI-665. Poona.  Sept.
*e glomerata. lam., F.B.l.—V1-666. Godhra. Sawantwadi. Nor,
%, uneinata, Kunth., F.B.l.—V1-666. - Kanai-a. Dr. Thomson. Dec.
*. nxnbellata, Bottb., F.B.I.—V1-666. Londa. Aland). Nov.
‘ "
14. Bhynchospora.

R. nlMchiana, Kunth., F.B.I—VI-668. . Kal ran. Aug.
- Wightiaua, C.B.C., F.B.l.—V1-669. Poona. Khandala. ~Aug.
R. suréa vanl.,F.B.1.-V1-670. Southern Maratha Country.  Young.
20. Remirea.

R, maritima, JubL, F.B.I —V1-677. Seashore, Kanara.  Dr. Thomson.
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21. ILypolytrim.
H. Wightianum, Boech., P.B.I.—VI1-678. Bhimlo. Castle Rock. Kafgul. N. Kanara. Feb.
26. Seleria
. Matheran. Deo.
S. lithosperma, Swartz.,, F.B.I.—V1-685.
S. biflora, Roxb , F.B.I —Vi-687. Matheran. Deo.
S. tassdlata, Willd., F.B.I.—V1-687. - Between Poona and Pannaola._(Panwel). Jacquemont.
S. Stacksiana, Boeck., F.B.I .- VI-687. Talegaon. | Bombay. Deo
S. annularis, Kunth., F.B.Il.—V1-687. onkau. r.Law.
S. hebecarpa, Nees., F.B.I. -V1-689. - N. Kanara.  Talbot.
28. Carex.

C. mercarénss, Steud., F.B.l.—VI-719. Mahableshwar. Londa. Hulgi. N. Canara. Talbot. Oct.
C. spediosa, Kunth., F.B.1.—V1-729. Hulgi. N. Kanara. Talbot. Oct.
CLXXIII. GSAMINBIE.

1. Paspalum.
P. sarobiculatum, Linn., F B.I.—VII. Martha. Cult, widely. Oct.
P. compactum, Moth., F.B.I.—V11-12. Kuri. Kanara. Mahableshwar. Lanoli. Sept.
P. dzHticham, Linn., F.B.l.— VII-12. Seashore, Bombay.  JViawan. W-
P. banguinale, Lamk , F.B.I.—V[1-13. Roega. = Dinoki. Sind. Pane. Oot-
P. pennatuin, Hook.f, F.B.I.—VII-16, Karachi. Stacks. Morvi. J. Beck. 0O<gt-
P. ternatuiu, Hook,f., F.B.I .—VH-17. Jjelgaum.  Ritchie.
P. longifloruin, Retz., F.B.l .—VI1-17. :
P. Boyltanuin, Nees, F.B.I.—VII-18. Shwasni Ghat. - Dec
P. pL-dicdlare, Trin. ex. Steud., F.B.I.—V11-19. :
2. Eriochloa.
E. polystachja, H. B. Sf K., F.B.I—V11-20. Mahiin, Bombay.  Oct.
3. lsachne.
|. Lishoae, Hook, f.. Bombay Grasses, Lisboa, 6. L Ma;_hablgshwar. Ooi.
1. elegans, BILIZ | F.B.I.—VI1-23. anoli. poona. - Sept.
|. australis, Br; F.B.l.—VI11-24. Koukan. Oot.
1. miltacea, Both., i*.B.I.—VI1-25. ’ ’
4. Panicum.
RV Poona.  Sept-Jan-
E' ]Ici\(,:ihdnueﬁnggé FI':BEI'I _V\I/: |2§8 Khandala. Morvi. Porbunder. _Oct.
' ’ S EF ) Ahmednagar. Poona. r-_-
P. punctatum, Burm,, F.B.l.—V11-29. ,
P! papaoel Pers, F 1. - V129, o
pP. crusgali, Linn, FB.l1.—V11-30. : Y. : :
P. N var. fruinoutaccuui. ’ : ;
c %6: Sind, Pakor. Londa. Morvi. Shikarpur. Oct.
E' %?grua%mLIE%If.Blg -;‘V_ \1/1”323353"" I. Pool. Sind. Chiwanchara. Foona Kathiawad. Sg*»
P muticuin Forsk. EBI —VI11-35 Water Grass of Mauritius.  Cult. Kirkee. Surat.
P. javanicum, Poir, F.B.I —Vii-35.  Phada Gondlya - Khandesh. Boota Bacamy, Aug Tul,
P. ramoium, Linn., F.B.l.—VU-36.
P. setigerum, Retz., F.B.l.—VI1-37. Poona. Bajkot. Sept.-Dec.
P. auritum, PresL, F.B.I.—V11-40.
P. iuterruptuin, Willd., F.B.I. - V11-40. Sind. Panwel. Vengurla. Oct.-Feb.
P. indicum, Linn., F.B.I.—V11-41.
p. myosuroides, Br., F.B.I.—VII-42. Sawantwadi. Nov.
p. ncdosuin, Kuntfi., F.B.l.—V11-43.
p. turgid um, Forsk., F.B.I.—V11-44. ) Eajkot. Deesa. Nov.
p. miliaceum, Linn., F.B.I.—V11-45. Vari. J Cult
p. miliare, Lamk., F.B.I.—V11-46. Cult.
p. psilopodium, Trin., F.B.|.—V11-46. :
P’ trypheron, Schult., F.B.I.—V1-47. Bhatur. Kalyan. Parel. Sept.
p. maximum, Jacqg., F.B.I.—VI1-49. Guinea Grass. Jeur. Sholapur.  Mulhargad. Poona. Seplt
p. proliferum, Lann., F.B.I.—V11-60. . ull
p. obscurans, Stapf. Tan Sawa.  Bhatur, Jeur. Shola%u;dm?( %ect)
P. subeglume, Trin., F.B.I.— VII-557. . . ami.  Sept.
p. antidotale, Retz., F.B.|.—VH-52. Kathiawad. Sukar. Sind. Londa. Mar.
p. liiontanum, Roxb., FEI. -V11-53.  Tikarbund. Bansda. Dang. Jan.
p. plicatum, Lamk., F.B.l.—V11-55. Cult. Nov.
p. rhachitrichum, Hockst., F.B.l.-JVIL-56. Londa, " on atree” G.A. Gammie. Oct.
p. trigonum, Retz, F.B.|.—V11-56.
p. patens. Linn., F.B.I.—V11-57. Kadgul. N. Kanara. Deo.
6. Thysanoloma*
T.agrostis, Ness., F.B.l .—V11-61. Dang. Bansda. Feb.

C. spinescens, Poair., F.B.I.- V1I-62

7. ChamoBraphis*

Wangni. Koukan. Sept-
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8. Spini/ex.
S.qquarrowus, Linn., P.B.I.—VJI-63. Kumta. Shriwardban. Nov.
9. Axonopus.
A.cimioinas, Beauv., F.B.|.—V11-64. Badami- Dbarwar, Oct.
10. Tricholcena.

T. Teneriffss, Parlat, F.B.I.—VIT-65. Thano Bulo Khan. Sind.  Aus-
T. Wightii, Nees,, F. B.l —V11-65. ) Chota Kagli. Alulhargad. Poona.  Sjpt.
11. Oplismenus.

O. compositus, Beauv.. F.B.1.—V11-66. K ad gal. Matheran. Nov.-Dec.
0. Burmannii, Beauv., F.B.I—V11-68. Panchgani. Pard. Oct.-Sept.

12. Arundimlla. .
A. avenacea, Munro, F.B.I.—VII-R9 Ratnagiri. Cadlle Rock. Odt.
A. tnberculata, Munro., F.B.I.—VI1-69. . Poona.  Oet
AA. setoaa,_(;l’rln_l_, 'F'B'IIZ'B_IVI1§/7?I' = Near Bombay. Ritchie.
.agr es, Trin., F.B1.—VII-71.
A tendla, frees., F.B.|.—VII-71. Lanoli. Mabablesvar. Nov.
A. pyormes, Hook, f., F.B.I.—V11-72. Creg of W. Ghats. Sept.
A.metzu,Hochst.,F.B.I.—VII-72. . o La roli. Oct.
braslienss, Raddi , F B |.—VII-73. Panchgani. Raljjuri. Oct. Near Poona. Jarquemont.
A capillaris, Hook.f, FB.l.—VII-74. Kutir. Piird. Kalanuddee. Oct.
A. fuscata, Nees,, F.B.l.—VI1-7i. .
A. gigantea, Da/z, F B.I.—VII 76, . Cazatie Rock. Konkan. Oct.
A. icata, Dalz, Bombay Flora, 293. Mahableshwar. Nov.
A. Lawii, Hook f., Ceylon Flora.
13. Setaria.
S. italica, Beauv., F.B |.—V11-78. Rala. Cu't. widely.
S glaucasBeauv v F.B.I.—VII-79. Kolara. Kolada. M*haMeshwar. Oct.
S. intermedia, Roem. and Sck., F B.I.AVII-79. Pander. Konkan. Mr. Law. Poona. Belgium. thcch)le
Aug.-Oct
S. verticillata, Beauv., F.B.l.—V11-80. Pandar. Dungunee. Baroda. Morvi. Dec.
14. Pennisetum.
P. typhotdeum, Rich., F.B.I.—VII1-82. Bajri. Cult.
P. alopecuros, Steud , F B.l.—V11-84. Mold. Poona. Belgaum. Sind. Oct.
P. dichatomum, Defile, F B |— VI11-85. Sind. Stocks.
P. orientate, Rich., F B.l.—V11-86 Abu, Sir O. King. July.
P- pediceUatum, Trin., F.B |.— VL .-86. Hajkat. Oct.
P. &do*um, Rich , F.B.I. —VI11-87. Hyderabad. Sind. Doc.
P. cenchroides, Rich., F.B.I.—V11-88. Kajkot. Near Karachi. Dec.
15. Cenchrus.
C. biflonis, Roxb., F.B.I.—V11-89. Karachi. Morvi, J Beck Dec.
18. Oryza.
O.sativa, Linn., F.B.I.—V11-92. Nawar.  Bhat. Cult, widely.
O. coarotata, Roxb., F.B.l . —V11-93.
19. Leersa

-
L. hexandra, Sw., F.B.I.—V11-91, Londa, O. A. Gammie. Oct.

20. Uygrorhiza.
H_ arigtata, Nees, F.B.I.-VI[-95. Devabhata.
22. Trachys.

Chickhle, Guzerat. April.

T mucronata, Pers., F.B.I —V11-96. Badami. Dharwar. Aug.

23 Tragus.
Te racemosus Scop., F.B |.-V11-97. Badanv. Bijapur. Rajkot. Poom Jacquemont. Sind. Stock*. Sept-

24 Latipes. * ’

L. snegalenss, Kunt\, F.B |.—V11-97. 20 miles N. of Karachi. - Aug.
26. Perotis.

P- latifolia, Ait,, F.B.I.—V11-98. Kuras. Badami., Mawan. - Oct.-Aug.
27. Zoysia.

Z-pungens, Willd., F.B.I.—VII 99. | Damaun, Lishoa.
28. Coix.

.liachrjma Jobi, Linn., F.B.I.—V11-100. Ran-jondhala. - Kaseda.  Lanoli.  Odt.
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29. Polytoca.
P. Cookii, Stapf., F.B.I.—V11-101. KurisaU Mahableshwar. Sept.
P. barbata, Stapf., F.B.I.—V11-102. Kant a. Karwe, Poona.  Sept.
29. Zea.
Z.Mays, Linn,, F.B.I.—VII-102. Maka, Maize. Cuilt.
30. Dimeria.
D. ornithopoda, Trin., F.B.l.—V11-104. Khap Kurdi. Khandala. Panchgarﬁ. Oct.
D. Woodrowii, Stapf., F.B.l.—V11104. Ratnairiri. Oct.
D. giacilis, Nees F.B |.—V11-105. Lanoli. -~°
31. Imperata.
I. arundinacea, Cyrill., F.B.l.—V11-106. Louda. Sind. Stocks. Aug.

33. Spodiopogon.
S. albidus, Benth., F.B.l.—VIM03.

Khandala. Salsctte. Oct.

34.  Padllinla.

P. argentea, Trin*F.B.i.~VJI-11J. Lanoli. Ratnagir!. Oct.-Dec.
P. fimbriata, Rack., F B.I.—VJLI-112. ~ Lanoli. Oct.
35. Saccharum*

S. offieinarum, Linn , F.B 1.—V11-118. Us. TJsa G-underi. Cutt.
S. spontanum, Linn., F.B.I.—V11-118 Bagberi. Kamis. Khair. Poona. Karjat. Shikarpur. Nov.
S. arundinaceum, Retz, F.B |.—VIM19. Planted.

S fuscum, Boxb., F.B.I.—V11-120.
36. Erianthus.

E. vavennsg, Beauv., F.B|.—VI1-121. Karachi. Dec*
E.fastigiatus, JSees, F.B.l .—V1I-125. Belgaum. Ritchie.
37. Ischcemum.
|. aristatum, Linn., F.B.l.—V11126. Bherdi. Guz. Salsette. Konkan. Balgaum, Ritchie. Oct.-Dec
I. ragoaum, Salish., F.B.l.—VJI-127. Poona. Oct.
1. molle, Hook. /., F.B.I.—VI11-126. Lanoli. Oct.-Pec.
I. diplopogon, Hook., F.B.l.—129. Bokus nr. Poona. Matberan. Mahableshwar. Oct.-Dec
. angustifolium, Hack., F.B.I.— VI1-129. Sabai. Rajkot. Cult, at Poona. Dec.-Feb.
pilosum, Had., F.B.I.—V1f-130. Koonda. Nuth. Widely in black soil. Oct.-Mar.
semlsa’\lttatum Roxh., F.B |.—V11-139. Yellapore. Parel. Lanoli. Scpt.-Oct.

I

l.

|. conjugatum, Roxb F.B.I.—VI1-131.

I. Lishose, Hook., I., F.B..—VIM 33.

l.

|

l.

|

l. spalhiflorum, Hook, f.,
39. Pogonetherum.

P, saccharoideum, Bamv., F.B.I.—VI1-141.

Bamboo Grass.

Divimana. Konkan. Deo.
N. Kanara. Lishoct.

ciliare, Retz, F B.I.—VI1-133. Tutena. Parel. Karti. N. Kanara.  Mr. Young.0"*
. Birdwoudii. -

lixum, Br., F.B.l.—V11-136 Shed a. Chopda. Paunat. Poona. Sept.

. sulcatum Hack., F.B.I.—V11-137. Gotud. Mr. Young. Oct. 30th, 18"4.

F.B.I.—VI1-138. Baeer. Ber. Palasdari. Khandala. Sept.

Gardens, oult. Mathera" F

P. criuitum, Trin.g F.B.1.—Vil-Ul. Sumpkund ; N. Kanara. July.
40. Apocopis.
L J
A. vaginatus, Hackel in Osterr. Bot. Zeitschr. Vol. 4, page 8. Kalyan, N. Kanara. Talbot.
41. Arthraxon. )
A. lanoeolatus, Hochst., F B.l.—V11-143. Harjala. Govindair. Lanoli. Jamjodhhapur. Morri. Kathiawad.
Oct.
. | mls Hook. F.B.l ]’L46 Vaguarin. Guz.  Matheran. Mahableshwar. Oct.
ris, Beauv, Fh 2 45 Vanguarin* Chamargaon. Guz. Oct.
A mlcrophyllus, Hochst, F.B.l.—V11-147. Parel. Sept.
A. jubatus, Hack., F.B.I.—VI1*157. Koriacha Kila. Ambowni, Western Ghats.  Oct.
42. Thelokogon.
T. elegans, Roth., F.B.|.—V1M48. o Poona. Bombay. Belgaum. Sept.

43. Lokhopogon,

L. tridentatus, Hack., F.B | .—VIM49.

44. Apluda.
A. varia, Hack., F.B.I. -VI1-150. Ghagara.
46. Rottbmllia.
K. cornpreesa, Linn., F.B |.— VI1-153. Baikah.
R. aouminata, Hack , F.B | .—V111-156.
R. divergens, Hark, f., F.B |.—VI1-155. " Mar d.

R. Talboti, Hook. /., F.B | —VIM55.

Poona. Belgaum. Oct.-Pec«

Konkan. Decoan, Guzerat. Oct.-Deo*

Sind. Godra. Shikarpur. Nov-
Marmagoa. Mawan. Oct.
Khandala, Mahableshwar. Sept.
Goa, W. A. Talbot. Oct.
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R. exaltata, Linn. f., P.B.I.—V11-156. Bursali. Poona.  Nov.
R. Clarkei, Hack /F.B 1.—VIM06. Birchy. N. Kanara. W. A. Talbot. Nov.
47. Manisuris.
M. granularis, Linn. /., F.B.l.—VI1-159. Khandata. Poona. Dbarwar. Oct.
48. Ophiurus.
O. corjmbosus, Gaertn., F.B.l.—Vil-160. Hootia. Guzerat. Poona. Jeur. Dec.
50. Elimuru?* -
Royleanua Nee*, F.B.I.—VII-161. Rajkot. Sind.
. hirsutns, Munro, F.B.I.—V11-J62. Sain- Sind.  Slocks.
53. Andropogon-
A. foveoIaIu% Del, F.B.I.—VIM68. Ghandel. ~ Poona. Widely. Oct.
A. pumilus, Boa-h., FB.I.—V11-170. G-ondwal. Baerku Diwas Ghat. Suiat. Dec.
A. compressus, Hook. /., F B.I.—V11-172. Mawal. Poona. Dec.
A. Woodrowii, Hook, f, FB |.—V[1-173. Khorbarsa, Mawal. Dec.
A. pertusus, WUId F B.l.—V11-173. Lanoli. Sept.
A. concanensis, Hook. /., F B 1.—V11-174. Math era n. Oct
A- ensiformis, Hook. f., F.B.l.—VI11-175. Lanoli. S&pt
A. Kuntzeanus, Hackel., F.B.I.—V11-175. var. psendointermediata.  Mawvral. Koukan.
A. intermedius, Br., F.B.I.—VII-175. Poona. Mawal. Dec.
A. montanus, Roxb., F.B.I.—V11-176. Suvasni-Ghat. Dec,
A. odoratus, Dna. Lisboa, F.B | —VII-177. Mawal. Poonar Oct.
A. micranthus, Kunth., F.B 1. — VII-178.
A. assimilis, Steud., F B.I.—V11-179. Suvasni-Ghat. D«c.
A. Hugelii, Hack., F.B |.—V11-180. o Poona. Belgaum. Sept.
A. f|||culm|s Hook. f.. F.B.I —VI1-181. Sirsi. Dhonshi. Poona, Nov.-Dec.
A. halepenss, Brot., FB.l.-VI1-182. Boru. Poona. Konkan. Dang. Dee.
A. Sorghum, Brot., F B I.—\ 11-183. Cult.
A. purpureo-sa“lcuB Hochst FB.l —VI1I-185. Kanara. Young. Poona. Kohiapur. Nov-
A. squarrosus, _Linn. /., F. B |.—VI1-186.” Wala. The Kuskus Boot Grass. Planted widely. Indigenous P Jan.
A. aciculatus, Retz., F.B1.—Vil-188. Kg arwar. Oct.
A. lancearius, Hook./., F.B.I.—V11-190. N Castle Rock. Oct.
A. monticola, Schult., F.B 1—VI1-192. Ajiva. Guz. Poona, Kbandala. Kohlapur Oct.
A. montanus, Hook, f., F.B.I—VII. Dharwar. Talbot.
A. Aucheri, Boiss, FB |.—VI1-195. Noav KarachL  Stocks.
A. oaricosus, Linn., F.B.I.—VI1-196. Eelganm. Mawal. Poona. Dec.
A. aunulatns, Forsk., F B |.—VI1-196. . Poona. Sind.  Stocks. Oct.
A. atmatus. Hook, /., F.B.I.—VI1-197. ) Konkan.  Stocks.
A. contortus, Linn, f, F.B.I.—VI1-199. Kursali. Poona. Guzerat. Nov.
A. Cooke, Stapf., MS3., New speoied. Sukkar. Patbar. Lanoli, Oct. 98
A. tritioeus, Br., F.B.I.—V11-200. Mawal. Poona. Dec.
A. Ritchiei, Hook.f., F.B.I.—VII-SOI. Belgaum. Poona. Mah&bl&hwar Oot.-Dec.
A. polystachyos, Roxb., F.B.I.—V11-202. Khandala. Nov.
A. lwaranousa, Jones, F.B.l.—V11-203. Karachi. Dec,
A. var. Laniger ] Sind. Widely. July-Dec.
A. Sehcenanthus, Linn., F.B |.—VI1-204. Surwai. Poona  Konkan. Sept.-Dec.
A. NarduB, Linn., F.B.I.—V11-205. Probably oceurs within our limits.
54. Anthigtiria.

A imberbis, JRetz, F.B.l.— -211. . .
A,'Q.igtfunnf’FF_BE_*._'_V.\{E'ﬂ%l.l Bhatada-Bati, Peint. Pooua. Konkan. Deecan. Sept.-Jan. Oct.

Pooua.
A. tremila, Ness, F B.I.—VI1-214.
55. Iseilema.
J. Wigbti, Anders, F Bl —V11.218 BelgaLm, PO e et At o

. laxum, Hack F.B.I—VII-218.

58. Fseudanthistiria.

P_bispida, Hook., F.B.I —V11-219. Fokalya. Panohgani, Kaljan. Loaia. Oct.-Nov.

59. Aristada.
A. Ascentionts, Linn., F.B.I —V|1-224, Poona. - Jetalsar. - Kathiawad. - OG-
A. setacea, Retz, F.B.1.—V11-225. Badami. Oct.
A. HyHtrix, L|nn 1.B.1.-VII-225- e K Belgium. Jam. Sind. Oct.
A. funiculata, Trin. and Rupr, FB 1.—VIi-226. Near Karachi. Stocks®
A.bystricula, Edgto., F.B.1.-VI1-227- Dhr*warf Talot. Lanali, Junir. Oct.
A. redaota, Stapf., F.B.I-VII-227. Bulo Khan Sind.  Aug.
A. hirtigluma, Steud., F.B.L—VI1-227.

63. Heleoehloa.

Bhubak. Sind. Deo.
schoenoxdes, Host*, F.B.1.— VI1-235,
P dira Bois, F B —Vli-236, Dwarka. - Deo.

67. Whbodrotoia. - -

) Kotir. Lanoali. t.-Oot
W. diandra, Stapf.. F.B.I.—V11-241. P
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68. Gameti.i.

G. arbornm, Stapfm Creg of Ghats S. ofLanoali. Namlgaon Sept.

G. Btrictn, Brongn.y F.B.I. —VTI-243. Narel to Kurjat roid. Sept.'
G. patens, Stapf. Nandgaon, on trees. Oct.

69. Polypogon.
P. monspoliensis, De$f.; F.B.l.—V11-245.

71. Sporobolus*

S diander, Beauv., F.B.I.—V11-247. Poona. Jarquemont*
S. |nd|cns, Br; F. B.I—VII-347. Kolhapur. Oct
S. minutiflorus, Link., F.B.I.—V1-248. Pare).

S. ioclados, Nees, F.B.|.—V11-249. Sind. Stocks
S. glancifolius, Hochsx F B.I.—VII-250. Porebnnder. Karachi. Nov.
S. sindicus, Stapf., Bull. 20 miles from Karachi. Nov.
S. orientals, Kunth FBI—VII -251. Urn rat. Guz. salt land. Nov.
S. piliferus, Kuntiu, F.B.I.—VI1-251. Belgaum.  Ritchie.

S. arabicus, Boiss,, F.B.I.—VII-252.

b. coromandelianus, Kunth., F B.I —V11-252. Kaiachi.

Sind. Nagpar Dist. Jan.
79. Tristacht/a.

T. barbata, Nees, F.B.l . —V11-272. Sind.  Stocks.
. 82. Avena.

A. sativa, Linn., F.B.I.—VI1-275. Cult. Hydeiabad. Sind.
84. Micruckloa.

M. setacea, Br., F.B|.—V 11-283. Dharwar. Aug.
85. Gracilea*

G. Royleana, Hook.f., F.B.l.—V11-284. Konkan. Smd.
87. Trlpogon,

T. oapillatus, Jaub. and Spach. F.B.T.—V11-285. On trets, Matheran.  Sept.

T. pauperculusSt fc, F.B.I.—V11-285. . On rockd near Karli. Sept-

T. Lisbse, Stapf., F B.l.— VI11-286. Chirana. Mat heran. Got.

T. Jacquemoutll 8tapf.; F.B.l.—VI1-287. Poona. Matheran. Sept.
88. Cyno&on.

C. dactylon, Pers., F.B.I.—VI11-2S8. Heraiti. Durva. Througtout India.
89. Chloris.

C incomplete, Bith., F.B.l.—V11-230. N. Kanarn. Feb.

- tendla, Roxb. F.B.I.—V11-290. Surat. Bijapnr, in sh*de only. Oct.

C' villosa, Pers., FBI —VII-291. Snd 'S oMks*

C- barbata, Su>., F.B.I.—VII-2d2. Gondwalil. Sind. Decoan. Widely. Nov.
90. 'Eleusine.

E. indica, Gaertw*, F.B |.—V11-295. Mahar-nachani. Poona. Jan.

E.fl.igellitoras Nees, F.B.| . —VI11-294 Sind.  Stocks.

E. verticillata, Roxb., F.B.I.—V11-295. . . ,

E. aegyptiaca, Desf., F.B.I.—V1-295. Kutnagiri. Badami. Saharanpoor Dist. Sept.-Nor.
E. aristata, Ehrenb., F.B |.—VII-2"6. Hutna™iii. Ahmedabad.
91. Dinebra.

D. arabica, Jacq.,'T.*.i.—"VI1-297. Poona Morvi. Surat. Aug.

92. Leptochloa.
L. chinenBis, Sees, F.B.I.—V11-299. Dr. Liwboa records that be has seen spemmens fromelﬁxd
and frem Gazerat. There are no specimens from Western India in the Herbarium at Poona or at K
95. Pappaphor-um* !
P. elegans, Nees, F.B.I.—V11-301. Khajuri. Karachi Dist. Aug.

. . 96. Arundo.
A. Donax, Linn. Gardens®

-
97. Phragmitest

P. commnriis, T'in%F.B.|.—V11-303. ;
P. fcarka, Trin., F. B I —VI1-SO4. Garde{?er Sgarter. Variegated form. Gardens.

Dhon, Lisbhon*



E. artWulatus, Beauv., F.B.l.—V11-303.

E. aspera, Neeld F.B.1.—VI11-314,
E. oiliaris, Zink., 2.8 1.—V1I-314.

Eo tene“a’ Ram. & Sc&-. F.B I-—-VII-3[5.

E. interrupts, Beauo., 9.8.1.~-VII-318.

E. amabilis, Wgt. & 4., p5.1~VII-317.
E. interruptsvar. Koenigii, Stapf., F.B L- VI -316.

E. genophylla, Hochst., F.BJ.—V11-3i8.
E. degnntula, Steud., F.B.I .-V 1-398.
E. tiemula, Hochst,F.B.l.-VII-320.
E. mgor, Hogt,, F.B.1.-V11-320.

E. minor, Host., F.B.I.—VI1-321.

E. tenuifolia, Hochst., F.B.l. -VII-322.
E. pilosa, Beauv,F.E.l .-V U-323.

E. cvnosuroides, Beauv., F.B.l . —V11-321.

E. bifaiia, Wgt., F.B.I1.-VI1-325.
H. miaonatum, Stapf., F.B.1.-VI 1-328.

D.fusa, Beauv.,F.B.l.-V11-329.
*

C.lappaces, Desv. F.B. 1 .-V 11-332.

E, villous, Trin., F.B.1.-V11-334

O.Thomeaum, Trin., F.BJ.—V11-366.

T. Spdtum, var. Khapli. Jod. Pumlan.

T, Vulgare, Till, F.B.I.—VI1-367. Ghui.

T. piloaum, Dalz & Gibs,
T. monococenin, Linn.

vulgare, var. Hexagtichon, Lian., F.B.[.—VI1-&71.

" var. digichon
»  var.nuduno, Ua. TJjan.

B.nana, Boxb., F.B.l.-VI1-390.

B. Vulgaris, Schrad., F.B.I.—V11-391.
B. "
B. aruudinacea, Wiltd., F.B.L -V H-395.

0. monogtigraa, Bedd., F.B.I.-V11-402.
0. Stocksii, Munro, F.BJ.-VU-403,

D grictus, AW, F.B.I--V11-401.
. gigauteus, Munro, F.B.I.—VI1-406.

var. draita, Bot. Mag. «079.
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99. Elitrophrus.

Jungli Rala. Kalyan, Lfnda. Godhra. Nov,-Feb.

104. Eragrostis. .
N. Kanara. Lishoa.
. Buroda., Nev.
Woya. Buchraloo. Bind, Savat, Poopa. Nov.
Surat. Bhowdew, near Poona. Nov.
Parel. Dbasigein. Poona. Sept.-Nov.

Bhorfcus Mawal. Dec.
Bhorkus. Mawal. Dec-Apr.
Guzerat, Deesa. Palanpur. Nov.
Sud Poona. Morvi. Nov.-Jan.
Godbra. Panchmahals. Nov.
Belgaum.

Sind. Dharwar. Waghoti, Poona. Sept.-Oct.
Darbha. Eusha. Mandvi. Hyderabad. Sind. Dec.
Bedgaum. Ritchie. Khandala. Aug.

108. Balopyrum.
Porebunder. Sind. Stocks. Nov.

103. Diplachne.

Bice fields, Matunga near Bombay, Nov.

111. Centotheca. .
Kadgal, Kanara Didc. Oct.

113. Muropus. )
Umrat. Guz. Karachi. Nov.-Dec,

127. Oropetium.
Junir. Poona.  July-Sept.

121. Triticum.
Covared grain wheat. Cult, widely.
Cult, widely.
Bakshi. Kala. Eusalu” Eanno. Cult, widely.
Guzerat.

130. Eordeum.
Satu Jau. Cult, widédy,
Jan* Mind, cult.

Naked ¢r loose grained Barley. Guzerat. Sind.

Bambusa

Barih Bamboo. Jap. Bamboo. Gardens
Oodha. Bans. Planted.
Gold and green driped Bamboo. Gardens

Eulluk. Dang. Widdy planted.

138. Oxytenanthera ,
N_Kanara. Sukkar-Pathar. Widely W. Ghats

Chiwari. N. Kanara, TaUot. Panchgani. Planted. Nov.

i38. Dendrocalamus.

Eania Wans, Panchmabals. Planted in Konkan.

OQardfns

146. Ochlandra.
N. Kanara, Talbot.

0. dridula, Munro, F.B.1.-YI11-11». Hooda.
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Copy of Extract from Annual Report by Mr. 0. A. Barber, Government
Botanist; Madras, to the Board of Revenue, Madras.

| have the honour to forward the following annual report of the work
done by the Department. The period included is from April 1st, 1900, to March
31st, 3901. -

2. The following were my movements :—

The first haf of April was spent a Head Office and devoted to routine
clerical work. Severd visits were d>0 paid to the Dodabetta Ciuchoaa plant &
tions.

Immediately after the Easter Holidays, | proceeded to "Wafar (which® |
reached on April 22) to collect over the Vizagapatam forests. Under tlio cir-
cumstances detiiled in my lust report, much as | would have liked it, | "
quite unable to attempt the more enticing higher Agency tracts, but, because
of the condition of my st&f, | had to confine mysdf to the lower, hot hills of
the Golgonda t-iluk.  From the specimens obtafned, however, | do not thiuk
that these parts have been collected over before.

| visited the following places in the Vizagapatara District:—

Pollavaram on the sea-coast (April 27—30) ; Kagupalem, in the drv scrub
forest near the hallway (May 2—10); Karaka, onthe fine sopes of Karakakonda
(May 12—21) ; Krishnadevipeta, just within the Agency tracts (Alay 22—Ju®®
2); Nathavaram (June 2—12).

Krishnapuram again within the Agency (June 10—18).

After this 1 devoted mysdf to the study of date pams and examined them
wherever | coul®s on my return eastwards. They were inspected at Lakshmi-
giarrll near Narasapatnam, Makarapalem and around Anakapalli and Kon-

erla

| reached Ootacamund on July 4. During the next three months, with
one short interval, | remaned at Head-Quar:ers. The monsoon was an ex-
tremely long-contiixued one anJ touring on the West Coast was rot to be
thhought of. The shore visit to Devaa, referred to below, was during continuous
eavy rain.

This period at Head Office was, however, not so productive of good work as
could be wished. My daf was, for the firg six weeks amost continuously
absent owing to fever contracted during the Vizagapatam tour, and the wiiter
was practically absent from his duties during the whole of this period. He
findly left the Office through ill-health, and my new clerk did not join until
the eve of my departure for South Canara.

Under these circumstances, a good dedl of clerical work fell to my lot.

An attempt was, however, made to grapple with the naming of specimens
collected on tour; and the general lines of work were for the first time settled
with my assistant. The more important work of an economic nature during
this period was the examination of specimens of tea seedlings from Devala
which had been attacked by a root ed-worm.

For this purpose dso a short visit was paid to the infected estate (August
30 to September 7). A few orchids were collected which were new to the
collection; the tea estate was inspected and visits were paid en route to the
Nadavattam cinchona plantation and one Nilgiri tea estate.

On October 5, | left Head Office for a tour in the South Canara foredts.
The following placs were visted :(—

Sullia (October 25—November 5).

Sampagi, at the foot of the Meroara Ghat (November 5—16) During my
frtay at Sampngi, | proceeded on November 11 up the Ghat to Mercara
And on November 12, | collected specimens for the first t8 miles down to-
wards the Coorg boundary. A number (over 100) of interesting plants were
found during tins little trip.

Jahlsur (November 16—22).

Beltangadi (November 24.-29),
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| reached Ootacamund on December 8. The remainder of the month was
taken in arranging my collections and working up Office arrears.

During the Christmas Holidays | had the pleasure to entertain Mr. Willis,
the Director of the Ceylon Botanical Department. As his object was the same
as my own, the exploration of the South Indian Flora, | accompanied him on
a short tour to Pykarato to examine the river flora there.

| remained at Head-Quarters from December 9 till January 26.

During this time | was without the help of my assistant Mr. K. Hanu-
mantha Row, who desired to present himsdf for the M. A. examination in
Botany in Madras. At the end of the month, however, instead of returning to
bis duties- he sent in his resignation in an entirely unexpected manner, thus
placing the department in a very awkward position on the eve of my next long

tour.

| prepared in January a long memorandum upon the work cf the Office, a
report on the tea-eel-worm disease at Devala and a shorter one on an infestation
" of white grub which has been known for many years ia the Nilgiris.

| left Ootacamund on January 26 and remained in Madras till February
6, engaged among other things in examining candidates for the post of assis-

tant.
| then proceeded to the Godavari district and spent from February 7 to
28 in the examination of the sugar cane field.

| visited the following places .—
Tapeswaram, Mandapeta, Pasalapndi, Vulapalle, Panwalapaku, Tossipudi,
Komaripalem, Koppavaiam and Biccavol in the Ramachandrapuram taluk :

Mondepulanka, Nagadulanka/Tatipaka, Rozole and Sivacodu in the Narsapur
taluk : -Peddabrahmadeva, Medapadu and JBhimavaram in the Cocanadd, taluk :
aar}dkRagampeta, Vedlamurru-Pulimeru and Gudivada in the Poddapurara
taluk.
On February 28 | proceeded to Calcutta by train and remained there until
March 18. In Calcuttal spent most of my time with the Director of the
Survey at the Roya Botanic Gardens, Sibpur. | also spent several days with
the Reporter on Economic Products and called upon the Entomologist to the
Government of India _
| reached Ootacamund on March 27, and then had the pleasure of receiving
visits from Dr. Stuhlman, the Director of Agriculture in German East Africa,
and Mr. Augustine Henry, the pioneer botanical explorer in Central China.
3. The collections made during the past year were again large. Part of
tb?‘r(;I]I were noticed in my last year's report. The districts may be flivided up
as follow —
a) Evergreen forests—South Canara, ATercara and Wynaad.
6) Mixed forests—Vizagapatam District.
c) Seasde flora—Pollavaram (Vizasrapatam).
d) River flora of Podosteiionacese, Beltangadi, Sullia, Sampagi in
South Canara and Pykara on the Nilgiris.
It is difficult to speak of the character of the collection because they are
far from being thoroughly studied yet.
The West Coast was visited for the first time, and it is quite evident from
the collections made that a series of visits down the entire length of the west-
em Ghats will be of advantage. The portion examined durin? the South

Canara tour was the Mangalore-Mercara road and in this district further
d to the portions north and south of this tract where the

visits should be ?a .
flora evidently differ a good deal. Both the north and south portions & South
Canara near the™ hills seem to be little known, and have certainly not been

visited by botanists frequently, if at a?. _
During the South Canara tour a good dea of attention was devoted to

g

the curious little river group of Podostemonncea3. These plarts, like mosses
and lichens in appearance, are in reality degraded forms of higher plants, the
body of the plant simulating the lowest forms in the vegetable kingdom, but
Brinute flowers, consisting of one stamen and one ovary each indicating their
true taxonornic position. The relationship of the order among the higher
Plants has not been determined, and the collections from South Indian rivers,
°ae of their principal habitats are extremely meagre.
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My attention was specially drawn to the group by Mr. Willis who has just
concluded a tour down the Western Ghats in search of material for a mono-
grzoh which he is preparing. * | found the river at Sullea full of three species,
and again at Boltagadi there was such a mass of interesting specimens that |
devoted mysdlf to the river bed during the whole of my stay there. The result
has exceeded expectations, and a very interesting series of specimens has been
handed over to Mr. Willis for determination. Curious transitional forms were
found which will necessitate an alteration of the classification, and.some of the
gpecies are new to science.

During the Christmas Holidays the short tour to Pykarain Mr. Willis*
company was devoted to the same group. .

The tour in Vizagnpafam was also interesting in its way although the time
of year, May to June, was hardly the most desirable to explore this hot region.
Erom the plants collected it is at once evideut that the parts nearer the hills
had not been previously visited. Some of the species described as extremely
rare in Hooker's Flora and not represented in the later collections of the Madras
and Calcutta Herbaria, was fouud in great abundance.

During the short tour in the Wynaad in September while examining the
tea-eel-worm disease, a few roadside orchids were collected. Several of these
appear to be new to South India and one at least is a new species.

These facts will sufficiently show that there is plenty of work to be done
in various parts of the Peninsula. To leave the more distant places out of the
consideration, the results from the neighbourhood of Devala, not more than 40
miles from Ootacamund, iudidte that this tt"ct is by no means worked out,
and during the year a new species of orchid has been found abundantly in the
neighbourhood of Ootacamund itself. .

4" In my last re(::fort the accumulation of arrears in naming the plants
collected was adverted to. Since that time a change has been made in the
distribution of the Government Botanist's time in the field and at Head Quar-
ters. Instead of four months at Ootaesimund, a stay of six months has been
sanctioned. One tour in each year will presumably be devoted to economic work,
and there will thus be a smaller accumulation of plants to be booked through,
in that fewer plants will be collected during the year. .

It will be evident that during the past year there were unusual diffi-
culties caused by the sickness and absence of the clerk, and more specially by the
unexpected resignation of the assistant. But a serious effort was made in August
and September to put the past collections in order. About 1,200 sheets were
examined™ named and added to the Herbarium. L

It has not, however, been possible to devote more time than this to the
purely systematic work while at Head-Quarters.

In/spite of the Government order sanctioning the longsr stay at Ootaca-
mund, considerably the greater portion of tlie working year was spent in the
field. An attempt will be made in the current year to remedy this state of
affairs, but it will not be easy. So much time is taken in getting to and re-
turning from the centres of collection, especiglII?/ on the West Coast, that th<
two months provided for each tour are hardly sufficient, and is especialy fel*
when, as is frequently the case, matters of routine or questions of economic
interest have also to be attended to.

It thus remains to be determined whether three principal tours will be
possible each year, unless one of these is carried out, in part at least, by an
assistant. At present, however, the assistantsare hardly fit to be entrusted
with such work.

5. The strength of the saff remained the same as last year, but, as aready
explained, the department was frequently short-handed when the Government |,
Botanist was at Head-Quarters.

In February 1J01, Mr. Venkata Krishnama Nayudu, M.A., of the Madras
Un_ivere%ilty, joiiled "as assistant in place of Mr. K, Hanumantha Row, B.A»
resigned. .

The new year will open with twoassistants at Head Office instead of one,
and a considerable increase in the usefulness of the department may be confi-
dently expected. It must be borne, however, in mind that these will have to be
trained and that a couple of years must elapse before they will be of much service
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in the more responsible work of naming plants. After two years of training, the
late assistant was entrusted with certain portions of the work, such as making a
preliminary study of the field collections aud naming the orchids and grasses.
It will require a proportional period of time before the new assistants can be
entrusted with this work, and, for the present, with the necessary training
that they will require, the Government Botanist's hands will be rather fuller
than before.

6. As reported last year, a request was forwarded from the Government
Botanist, that he might be &alowed, like the Government Botanist of the
North-Western Provinces, to pay a visit to Calcutta for consultation with thé
Director of the Survey of India. This was granted by Government and the
vidit took place during March 1901.

One hundred and seventy specimens were taken to be named. These did
not include all the plants about which doubt was felt or for .which loca material
was insufficient to determine, but were those set apart during the earlier tours
alone. Of them, 101 were worked through and the rest brought back to Oota
camund. About four new specimens were noted and the Grewias, so abundant
a feature of our mixed forests, were subjected to a careful analysis.

A great dea of useful information was gathered in conversation with the
Director, whose advice was sought on many inaters which had arisen since the
Government Botanist'had taken over Mr. Lawson's duties.

A careful study of the mode of working and the requiraments of the
Reporter on Economic Products was made, as far as they referred to economic
Botany and every facility was placed in the way of the Government Botanist
to make use of the files and specimens collected in the Calcutta Office and
Museum. In questions of difficulty, it has been arranged that the files on
particular subjects may be sent down to ths Office of the Government Bota-
nist and thus the stores of information accumulated in the Office of the
Reporter on Economic Products will be available for this Presidency, without
the necessity of sending a series of enquiries to be dealt with at a distance and
without full’ knowledge of loca conditions. la return the Government Bota-
nist has agreed to assist in the collection of specimens and photographs of the
~ore important trees which hive their habitat in this Presidency.

Altogether the amount of assistance obtained during the short vist to
Calcutta was so great that an early opportunity will be sought to repeat the
visit and deal with another batch of the doubtful and interesting plants, and aso,
If time permit, to work up any of the pestsamong South Indian plants concern-
ing which there is insufficient information in the Presidency. The cold weather
tour will frequently be in the northern part of the Peninsula, and since the
Government Botanist is then nearer to Calcutta than to Madras, there would
®Ppear to be less difficulty in his making the visit at that time of year.

7. A good dea of attention has been %iven during the past year to
grases. A collection has been forwarded to the United States Government
Agrogtologist ia exchange for those received from him last year. . .

o As the result of correspondence with the Government Botanist of Isew
South Wales, a set of grasses is expected from him and a sanes of exchanges
U be entered into. e

.. The attention of the Government Botanist has been directed to the ques-
tion of grasses and fodder plants in the Madras Presdency, and alist has beon
commenced at the instance of the Forest Department. This work has been
definitely tpostponed for the present by the change of the assistants, since the
gaming of gra;sea wag pirt of Mr. Hanumantha Row's special work. It will,
){\l/ever, be taken up again as soon as the new secxii assistant’is able to devote

msell  §
The/‘ir11§/'itatiori of the Government Botanist to Forest Officers to send up

SEX™ ««*™Vintow.ting foret plants has met with some recognition

g1 .
I§VlﬂfTof grasses were sent by the District Forest Officer of Coimba-

tore 27 the rarnes forwerded to him. vIMERE TR WS
cimllvro parcels were received from the Conservator of Forests Northern
vet b". and one from the District Forest Officer, Vizagapatam: 1hese haw not
Eliatel?n attended to, but'will occupy the second assistant s attention immo*
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8. Various requests for specimens have been received from scientific ™%
iD other parts of the world.

Enquiries have been received by specialists in Germany for Soutb Indian
Myrsnese and Oaricese.

Podostemonacese are being collected for special monographic purposes. &

Requests have been received for South Indian Hepaticse, Ebenacese an
parastic plants. .o 1

The Reporter on Economic Products requires specimens of timbers, *
fpliage and photographs for his museum in Calcutta and various other enquiri.,
have been received. "

It will be obvious that, for the department to be useful in the tru”™ sou*_
of the word, it is advisable to endeavour, as far as possible, to meet with wy
requests, and an attempt will be made to do so. On the other hand, it w!"
equally obvious that no special expeditions can be undertaken excepting 1y
Government work, and the particular specimens referred to can only be co -
lected during the ordinary tours. The Government Botanist i;, however, sw
pracigcally singleshanded, amd work ok this natume will be stow.

*

O.1.C.P,0.-No. 22) R. & A.-26-7-1901.—360.-H. R. Sc B. P.



Report of the Director of the Botanical Survey of
India for the year 1901-02.

1. Survey of Eastern India—The alotments provided for Botanical
Surveys in Béngal, Assam, and Burma have been expended in full. In Benga
attention has been mainly confined during the past year to the Tributary
States of Chutia Nagpur “and to other outlying parts of the province. In
Sikkim trained Lepchas have been emﬁ)oned In._making collections of parti-
cular natural groups of plants that call for specia study. In Assam attention
was principally devoted to an exhaustive collection of the plants constituting
the rabi crops of the province. In Burma the botanical exploration of the
Tenasserim forests was continued.

2. Survey of Northern India—The principal botanical survey work of
the year was in Kashmir where, as in the Eastern Himalaya, attention was
chiefly given to particular families of plants that require special study.

3. Survey of Western India—The chief botanical survey work of the
year was done in the Southern Mahratta country and in the districts of Satara
and Poona.  Special visits were dso paid to various localities in order to obtain
material illustrative of particular species required to assst Dr. T. Cooke in the
preparation of his Flora of the Presidency of Bombay, of which two parts have

S0 Tar appeared. .
4. Survey of Southern India—In connection with this survey specia

attention was devoted to the nature and compostion of the Tinivelly and
Anamalai forests.

5. Publications—The concluding part of the first volume of the Records
of the Botanical Survey (No. 13), which had been sent to press before the
close of the previous year, was issued in July 1901. Two contributions to a
second volume, Part 1, on the Flora of Chutia Nagpur by Surgeon Lieutenant-
Colond J. J. Wood, |.M.S,, retired, and Part 2, on the Plants used during
famines and seasons of scarcity in the Bombay Presidency, by Mr. G. A. Gammie,
were sent to press, but were still unissued at the close of the year. The
Director, while on leave in Europe, prepared in conjunction with Mr. E. G.
Baker, of the British (Natural History) Museum, s)me Noteson Indigofera, in
connection with his enquiry into the cultivated Indigos; this paper was
published in the Journal of Botany. The Flora of the Tipper Gangetic Plain,
on which Mr. J. F. Duthie is engaged, has made considerable progress
during the year.

~ 6. Economic and Agri.cultural_ Botany.—Much attention continued to be
iven to various fibre-yielding species and to the question of the introduction
rom countries other than India of fodder-plants with a reputation for
drought-resistance. Regarding plants of this class often exaggerated and
sometimes erroneous opinions are entertained. The loss of cattle durin
seasons of drought is a calamity of appalling magnitute, the remedy for whic
Is, unfortunately, not to be found in the introduction of exotic salt-bushes and
smilar drought-resisting plants. The numerous attempts that have been
ttiade to naturalise plants of this class in India show that, ih tracts where, in a
season of scarcity, * '© existence of such as fodders wpuld be invaluable, they
Al not survive “under what are to be considered normal meteorological condi-
tions; while in tracts where they do thrive, and their cultivation or natural
Propagation might be pursued or encouraged with advantage, ‘the introduction
of exotic species is aBractlcally uncalled for, since these tracts ar pOSEsS
~aay quite as suit le and valuable native species. The systematic endeavours
® the -past two vears to introduce into India an American fodder-grass,
Phapa o5latalnm; which, on being imported to the Australian colonies,
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gained in these latter a high reputation for its drought-resisting Pr,"Per.{:'fs’
affords an instructive instance of these facts.  Various co-respondents.tqQ Wy,
seeds of this grass have been issued by the Director have kindly complied wj -,
his request to supply him with accounts of their experience. The reportsn,
different provinces ‘are somewhat conflicting. Partly on this 2¢A\P" *P?‘
partly because the period over which the operations have extended (;Ioe?
coincide with the limits of an official year, the précis of these reports *«"

been prepared is given as an appendix to this report. It may, on the WHO “tive
concluded that, as is usual in the case of popular estimates, the super 'dtual
merits attributed to this grass in public journals are not Justrfred by, ac;_g.
facts. The Director's investigations of the natural characteristics ot tne| o
yielding Indigos have not yet been concluded. So far as they have gone £,",(
seem to indicate that the species now chiefly cultivated in Nortnera n( £far
not the plant employed for the purpose in the time of the Emperor: AKI ihé
The change of species no doubt resulted from the empirical discovery taax :ons
plant now grown, which is a Malayan form, is better suited to local Conors ioD
and more valuable as a source of the dye than the North African species WU.ad
it replaced. It appears, however, that in a third species which |s widely sp ad-
in South-Eastern and Eastern Afrlca we have a plant possessrng TMa 7 the
vantages over the kind now cultivated, and it becomes a question, it ina®¢- 19
interest now shown by Indigo- producers in the plant from which tne .aj_et
obtained has not been too late of being aroused, whether a change simu**
that effected a century ago might not again take place

The experimental cultivation of the various Indian Yams (Dioscorea "iﬁm
has been undertaken on behalf of the Reporter on Economic Products con’s
results of the first year's experiment have shown that an*' j°© It
observation is necessary in order to clear up points that are Sttt 4oubT \Z“_,a,t-

is proposed that a joint review of the results be drawn up by the two uey
ments when the enquiry is complete.

The officer in charge of the Botanical Survey of Western India has ma::,,
an exhaustive study of the various plants used in times of famine and SO er]l
in the Bombay Presidency. The officer in charge of the Survey _of @_ V ! ar,
India has continued his careful study of sugar-cultivation m, the.
district. The various other economic enquiries undertaken durlng the yea ed
Northern, Western and Southern India are referred to in'"/°p°Tj% P’ P
by the respective officers in charge, and need not be recaprtulated nere,
three reports being submitted in original. -

7. Cryptogamic Botanist.-This officer arrived at Calcutta on AJﬂ &W
1901, and Sas attached to thejBotanical Survey ~ ~ V A ?lut?ne
officer, Dr. E. J. Butler, did much excellent work and gr _m resse ot
Director by the enthusiasm with which he laboured ,asw Iasby the e::pzs
knowledge and sound judgment he displayed in carrylng out ~ ~ ¢ 10 :
which were all of a useful and practical nature. It haying been found h
desirable that the Cryptogamic Botanist should contrnue to be an offlcer of
Baanicd Suvey, hewes remoed & thedogeof » ~ S A J 2 SE.'I,
report on the work accomplished by him during 1901-02 will therefore
Government through another channel. -~

8. Staff.—The Director was absent for six months from 20th June tQ wg,
December 1901. The officer who officiated was Captain A. T. Gage, i.».7¢
The surveys of Northern, Western and Southern India have been,in charge o=

Messrs. J. F. Duthie, G. A. Gammie, and O. A. Barber, respectively, all oi
whom have done excellent work.

DAVID PRAIN,
‘ Director, Botanical Survey of India-



Annua Report of the Director of the Botanicd Departmsnt, Northern
India, for the year 1901-02-

On the 1st of April, | returned to Salfaranpnr from Dehra, after taking
part in the final examinations at the Imperial Forest School, and on the IOch
of that month | left for Mussoorie, where | remained (except for afew days
i)ent a Simla towards the end of September) until the 12th of November,

. Severe attack of influenza whilst a Dehra, followed by acute sciatica,
unfortunately prevented my accompanying the Forest School students on their
hill tour during the months of April and May, and aso serioudy interfered
with my work a Mussoorie. | left Saharanpur about the middie of January
for Calcutta, where | spent about a fortnight at the Roya Botanic Garden
with Dr. Prain, to whom | am always much indebted for valuable assistance
and kind hospitality. From the 18th of March until the end of tint month |
Wes at Dehra for the examinations at the Imperial Forest School,

Botanical Tours—The only extensive tour undertaken during the year
was in Kashmir, where | sent Indyat Khan, my head plant collector, early in
May. He spent about four months in that country, and the specimens he
brought back were of great value. As the Kashmir flora is very largely
represented in the Saharanpur herbarium, he was instructed to confine his
attention (.:hla‘I%/ to the collection of certain kinds of plants, specimens of which
were required for specia study. These speciad collections include very fine
sets of all the different kinds of Balsams (Impatiens), and one complete set,
together with flowers of each gathering preserved in spirit, has been de-
spatched to Sir Joseph Hooker, who is preparing a monograph of the Indian
species.  He adso made a very gool collection of the Kashmir Irises, prepared
m the same manner, and these have been sent to Mr. J. G. Baker, late Keeper
of the Royal Herbarium and Library at Kew, and an eminent speciaist in
regard to the lridacesB and other allied natural orders. Some interestin
orchids were aso collected, including an undescribed species of Neottia an
another belonging to the genus Orchis; aso JSpipogum aphylluni and Listera
ovata, which latter had not been collected by anyone in India since Dr.
falconer discovered itin Kashmir many years ago. The particular parts of
Kashmir explored by Inayat Khan last year were the Pir Panja range, and
the Liddar, Sind, Dras and Gurais valleys; he dso travelled as far as Astoe
on the Gilgit road, returning by the Kamri route.

. Herbarium—The additions made to the herbarium during the past year
delude the following valuable contributions : —

1. Prom the Herbarium of the Royal Botanical Garden, Calcutta—230

sheets of interesting miscellaneous specimens.

2. Prom Dr. George Watt, Reporter on Economic Products to the
Government of India, 4 kinds of Aconite which were not repre-
sented in the Saharanpur herbarium.

3. Prom Dr. K. G. Leavitt, the Ames Botanical Laboratory, North
Easton, "United States, America—A. collection of rare North
American plants, including many kinds of orchids.

4. Prom Dr. A. Engler, Director of the Berjin Botanigal Garden and
Museum.—Sixty-four kinds of Mosses and HepaticaB.

5. Prom Dr- N. Bryhn—A large collection 0? beautifully prepared
Norwegian Mosses.

Rynomplete sets of the specimens collected in Hazdra during 1899, in
a ‘&m_a)n in 1900, and in Kashmir during the past year have been mounted
~£% incorporated.  Presh material representing the vegetation .of North-
M*t and Central India isbeing constantly added, and the value of the
*parium as a basis for the preparation of loca floras has been increasing

every year
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~ Local Floras—The excellent Handbook onthe Forest Flora of the School
Circle, prepared by Mr. Upendranath Kanjilal, Extra-Assistant Conservator of
Forests, cannot fail to be of very great use, not only to those for whom the
book was specialy prepared, but to all who may wish to learn about the trees
and shrubs of this part of India.

~ Thelate Sir Henry Collett's " Flora of the Simla District " is now heing
printed, and copies of this work ought soon to be in the hands of those who
are anxious to study the botany of a characteristic portion of the Western
Himalaya. This book will satisty a demand far beyond th9 limits of the
particular area dealt with, as so many of the Simla plants are found in othey
parts of the Himalaya. A specia feature of the work is the large number or
admirable illustrations.

* The Flora of the U}])_Eer Qangetic Plain and of the adjacent Siwalik and
Sub-Himalayan tracts.' e area dealt with in this work, on which | have
been engaged for the last three or four years, is much larger than was origin*
aly intended, viz.,, the Upper Oangetic Plain, as defined in the Introductory
Essay of Hooker and Thomson's “Flora Indica" published in 1855. BY;.
extending the area towards the south and west, so as to include the whole or
the watershed supplying tributaries to the Jumna and Ganges as far as the
Sone and Gandak &unctlons on the west; and by moving the boundary on the
north-east up to thR base of the Himalaya proper, so as to include the Siwali*
range of hills and the intervening duns, such as Dehra Dun, a more compact
area and a better defined boundary was possible. As, however, theMlora Q1
a large portion of the country included within the extended boundary is mupH
richer than that of the original area, a very large number of addltlonalegowes
have to be accounted for. Notwithstanding the extra work entailed | am
doing my best to have the book completed by the end of December next.

As to the remaining area alotted to the Botanical Survey Department or
North India, the Saharanpur Herbarium contains ample material for the p**©
paration of at least four more local floras :(—

1. The plains of Punjab and Rajputana.

2. The Central Provinces.

3. The North-West Frontier.

4. The North-West Himalaya from Hazdra and Kashmir to Kuméon.

DISTRIBUTION.

Herbarium specimens—Sets of duplicate specimens were distributed to
the following addresses :—The Director, Botanice Surv%/ of India, Calcutta;
Director, Imperial Forest School, Dehra; the Director, Royal Gardens, KeW*
the Keeper, Ro‘%/al Botanic Garden, Edinburgh; Sir Dietrich Brandis, K.C*"Eo
F.R.S., Kew; J. Sykes Gamble, Esquire, C.I.E., F. R. S, Hants, England;
the Directors of the Royal Botanic Gardens at Berlin, Vienna, Florence
and Strasbui'3; the Director, Imperial Gardens, St. Petersburg ; the Director,
Jardin des Plantes, Paris; M. Casimir DeCandolle, Geneva; the Boisser
Herbarium, Geneva;, MM. Copineau and Mouillefarine, France; Professor
M. Gandoger, France; Dr. W. Lambart, Saxony, Germany; Dr. E. KosengtocK,
Gotha, Germank;l; Sig. G. E. Mattei, Bologna, Italy; M. Usteri, Zurlca’;
Switzerland ; J. e;dl% Wood, Enquire, A.L.S., Durban, Natal; Mr. P- ™
Wilson, Philadelphia Commercial Museum, U.S.A.; P. W. Mackinnon, Esqui'®>
Mussoorie; Dr. R. G. Learitt, N. Easton, Mass, United states, America
orchids); Professor R. Schlechter, Berlin (orchids and Asclepiadaceee);

r. Fritz Krauzlin, Berlin (orchids); Professor H. Marshalf Ward, Cambridge
Indian species of Bromus); the Reporter on Economic Products to the
overnment of India (two kinds of Andropogon yielding Rusa or Nimar oil?
together with samples of the ail) ; Dr. Alwah, Eaton, Seabrook, United States,
America (species of Eqwsetuma; Dr. N. Bryhn, Honesfoss, Norway (Ia collecg
tion of Indian mosses); H. M. Lenox-Conyngham, Esquire, A.V.D., Allahab.
(a collection of Indian Fodder grasses); Dr. Hemchandra Sen, Campbell
Medica School, Calcutta (specimeus of Indian medicinal plants).
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In addition to the above, collections of Iris bulbs were despatched to Sir

Michad Foster, K.C.B., F.R.S., Cambridge; seeds of Himalayan plants to
ire, Cheshire, England; and seeds of Apocynum venetum,

A. K. Bullely, Esqu _ E
a valuable fibre plant, were sent to the Superintendent, Residency Garden,

Quetta.
Office Establishment—The draughtsman, H. Hormusgi, has completed

several excellent drawings of new and Interesting plants, including nine kinds
of orchids for the book now in preparation on the Orchids of North-West
and Central India- His timeisnow fully occupied in colouring sets of the

lithographed plates for that work.
My Head Clerk, Umrdo Singh, and the Assistant Clerk, N. Hutchinson,

have worked satisfactorily during the past year.
J. R DUTHIE,

Director* Botanical Department”
Northern India.

MUSSOORIB ;
The 27th June 1902.



APPENDIX.

Financial Statement of the Botanical Department, Northern India, during the year 1901-02.

EXPENDITUBB. BBCBIPTB.
BOTANICII DBPABTJIBHT. Exchange 1 Travelling | Travelling ) .
Director's | compengs | Establish-| alowances | alowances| Contin- Tota, | FE0 Fodder Miscel-
ary. tion ment, of Gazetted | of Estab- { gencies. : books. | abums g
alowance. Officers lishment. )
|
s ap] £ap.f * ap, * ap|{ *ap.| Rap.| £ onp
Budget Grant for 1901-02 .{12000 0 0] 750 0 0] 4070 0 0 1,700 O 0] 300 0 O| 2210 0 (21,0600 0 O w ad -
] ’ |
Expenditure during 1901-02 {12000 0 G 749 1 5420410 4 8%2 8 0] 290 S 6| 223111020468 4 J . -
e —
Balance . 014 7 ‘ 70780 9106 850 591119
Rel%ltié(.adbytajedaring 1901- - M - ‘ i - w e 486 "
* Includes R154-09 paid for halting alowances to the Draftsman and Assistant Clerk for haltings at Mussoorie.
The actual expenditure during the year under this head, fU,060-9-7.
J. F. DUTHIE,

MUSSOORIE ;
The H7th June 1902.

——"

Tobél

Director, Botanical Department, Northern Indss.



Report on the Botanical Survey Operations in the Bombay Presidency for
theyear 1901-02, by G. A. Gammie, F. L. S, Officer in charge of the

Botanica Survey, Bombay Presidency.

| held charge of the office of the Botanical Survey, Bombay Presidency,
throughout the year, Owing to the loss of my records in the ‘disastrous fire
which utterly destroyed the Herbarium on the 1st May 1902, | am unable to
furnish complete details of some important investigations conducted durin
the year under report. Thanks to the generous offes of assistance tender
by many botanists, the labour of re-forming a Herbarium will be appreciably

lightenéd.

1. Tours—During the hot weather vacation | botanized closely over a part
of the Poona Ghats on specia researches and aso undertook a journey through
a portion of the Southern Maharatta country lying between Londa and Gokak.
During the autumn vacation | went over the eastern and northern parts of the
Poona district, engaged on special researches, and finaly | visited the adjoin-
ing parts of Satara. | also paid a visit to Nandgaon t0 inspect the experi-
mental plantation of Sisal Hemp.

Mr. Bhide, the Herbarium Keeper, made a tour in Kanara from Haveri to
Devimona Ghat and to Castle Rock, and aso visited the forestsin the vicinity
of the Kanheri Oaves in Thana in search of plants required by Di\ Cooke to
assist him in clearing up doubtful points for his Flora of Bombay. In ad-
dition |_devoted much time to the supervision of plant-breeding experiments

on the Poona Farm.

2. Herbarium—Many sheets of specimens were incorporated, but these,
of course, shared in the general destruction. The Superintendents of Viotoria
Gardens, Bombay and Empress Gardens, Poona, supplied many interesting

lants for identification. Mr. V. B» Damb, a pissed student of the college,
ION in the Forest service, was good enough to send specimens of noteworthy
plants.

3. Publications—In compliance with the instructions conveyed in the
Resolution on my last rgport, | put myself in communication with the
Collectors of the districts afected by the recent famine and, in response, |
Recaved a great, number of plants said to have been used as food during that
time, These were identified after much labour, as many arrived in a condition
unfavourable for botanical examination.  The vernacular names under which
they were sent were carefully noted. Being plants used as food | thought
that the names given would probably be correct. Our knowledge of the
vernacular names of the smaller plants, especialy those of Gujerat, is still
very incomplete. A full list of these plants was supplied to the® Director,
~and Records and Agriculture, for incorporation in the next edition of the
Statistical Atlas, and a detailed account with notes was despatched as a contri-
bution to the Records of the Botanical Survey of India. This will probably
4 published at an early date. Dr. T. Cooke (under the auspices of the Secre-
W of State for India) has published the second part of his Flora of Bombay,
"ringing his account down to the Leguminosce.
, 4. Cathaeclulis Forsk—JXeeE of Arabia My predecessor. Mr. Woodrow,
<‘aw the attention of the Director of Agriculture tothe fact that,a plant of
tfc* species grows in the College of Science Garflen. It ha atfained a good
height and its appearance is that of an overgrown tea plant- Within reach f
“*jgation it would thrive admirably in Poona and its history marks it as a
Plant worthy of a place in every large garden. .
TV 5. Ssal Hemp.—A. large number of young plants were *upplied to the
Avisional Forest Officer, Nasik, and smaller numbers were, despatched to the
Avenue Department, Government of Madras, and to various applicants for
experimental purposes. .

By the courtesy of the Director, Land Records and Agriculture, | was
allowed to put out 4,000 plants on a piece of grassland m the old Botanic
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Garden a Ganesh Khind. These plants established themselves quickly and
appear very vigorous and healthy. The plants at the e>;Beriment_ plot at
Nandgaon are d=0 thriving. As gsd cultureis now an established industry,
these two plots will suffice for experimental purposes. Another large consign-
ment has been promised to the Divisona Forest Officer, Nasik. The plant
could also be utilized as a profitable hedge in most locadlities in the Descan.
During the year eleven plants flowered and produced bulbils, but as their pro-
duction has still not ceased, the number cannot be given till next year.

6. Sabai Grass—No application for seed was received during the year.
The Mangﬂing Agents of the Reay er Mills comﬁlaln of the number of hard
flower stalks which have to be sorted out beforethe material is fit for paper-
making. | observed on their land that clumpsin the shade did not develop
flower stalks so numeroudy and therefore recommended that Shevri (Sesbar
nia segyptiaca, Pers.) should be grown throughout the plots. Thisis one of
the quickest growing shrubsin the Deccan. It has a beneficid effect on the
soil and is aso a good fodder. An experiment was tried to test the suitability
or otherwise of the climate for Esparto (Stipa tenacissima). The grains
germinated well and the plants made fair growth during the cool season, but
during the hot weather, they languished and merely lingered. Asthey did
not atogether die they may yet become acclimatised, but the outlook is not
promising.

7. Economic Work.—The examination of the famine plants has already
been aluded to. An exhaustive study was made of the wheats grown on the
Poona Farm, and the results of the investigation were forwarded to the In-
spector General of Agriculture. A commencement was also made in the sdec*
tion and hybridisation of severa forms, and some men were trained to perform
the |atter operation. It will, of course, entail patient work for several years to
produce tangible results. Several varieties liable to be dfected® with rust were
crosed with kha\oll or spelt (which is absolutely rust-proof) to discover whether
the progeny would inherit the rust-proof habit. A gentleman in the United
Spates, who has paid much attention to the breeding of cereals, gave me the
interesting information that the khapli of Western Indiais identical with the
emmer of Siberia, which he was utilizing to produce rust resisting crosses.

The Triticum pilosum of Dazell and Gibson is the Bakshi, which yields
the finest hard white Bombay wheats. It is not, however, cultivated in the
Concan but in the Deccan. | have to thank Mr. B. K. Bhide for his assduous
work in the Herbarium and field. Mr. Madane, the Head Plant Collector
(who has since died, to my great regret), worked well, asdid aso Mr. L. D-
Gharade, the Second Plant Callector.

GEORGE A. GAMMIE,

In charge of the Botanical Survey of

Bombay Presidency.
POONA,;

The 14th July 1902.
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Annua Report of the Government Botanist, Madras.

| have the honour to forward the following annual report on the work

done by moyé department. The period included is from 1st April 1901 to 31st

March™19
2. The following were my movements during the year:—
The month of A.pril was spent at Head Office A careful study of the
plague of cockchafers was made at Ootacamuad and a long report prepared

on the G6davari sugar-canes.

On 8th May | left Head Office on a three months tour in Tinnevelly.
Collections of grasses were made at different parts of the district and specia
attention throughout the tour was devoted to forest trees in the mixed and
evergreen forests. A short visit was paid to the sub-apine region around
Kalivayalpil and alara?e number of interesting plants were obtained in an
ascent of Agastiar Malai (6,000 feet).

| reached Ootacamund after a short visit to Madras and remained there
from 1st August to 2nd October. As some of the specimens were found
to be mouldy, the whole collection was thoroughly overhauled. A certain
amount of herbarium work was done during the monsoon, special attentions
being devoted to the forest trees.

At the request of the Forest Department, the next tour, 2nd October
to 17th November, was spent in the Anamalai forests. Here the evergreen
forests were again carefully collected over. The weather was exceptionally
bad, and most of the trees had neither flowers nor fruits upon them. A trip
to the Grass Hills (7,000—8,000 feet) produced some interesting mountain

plants.
From 17th November to 23rd January | remained at Head Office A

preliminary study was made of the Anamalai forest trees and a good deal
of attention was devoted to experiments with white grubs and to preparations
for the G6davari sugar-cane station.

The remainder of the year was spent in the Godavari district. A consi-
derable time was devoted to the sugar-cane station, but the canals were toured
over and a specia study was made of the date paims of the neighbourhood.

3. It will be seen that there were two main collecting tours, both pri-
marily in thg evergreen forests, although other tracts were also traversed.

The high forest was studied at Kannikatti in the Tinnevelly Hills and

ftt Paralai in the Anamalais.
Deciduous or mixed forest at Mundanthorai, Kannikatti, Courtallam and

below Poonachi.
The sub-alpine flora was collected at Poonachi (5,000 feet), Kalivayal a|o

il
4,000 feet), Agastiar Malai (6,000 feet), and the Grass Hills above Paralai
7,000-8,000 feet).

Considerable attention was paid throughout the year to grasses, and
gpecia collections were made at Palamcottah, Ambasamudram, Mundanthorai,
Courtallam, Aulankolam, Pollachi, Poonachi, Ootacamund, Dwarapudi and
«Aandapeta, in order to determine their relative distribution.

It is too early to speak of the value of the collections made. Several
Undoubtedly new species have been found, and many valuable additions
have been made to our collections of forest trees and grasses.

4. Progress in the herbarium has been considerably greater during the
year. The work was hampered by a somewhat* serious accident which kept
the plant collector in hospital for some months, but 4he addition of a second
assistant to the daff has made itself very distinctly felt. A larger number
Jf plants was collected than in any previous year. This will be seen from
the accompanying figures of plants collected during the last three years.

From January 1899 to March 1900 (tours in Madras, Tinnevelly, South

Arcot and Ganjam) collection Nos. 1—1,500.
From 1st April' 1900 to 31st March 1901 (tours in Vizagapatam and

South Canara) collection Nos. 1,501—2,700. -
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Prom 1st April 1901 to 31st March 1902 (tours in Tinnevclly and the
Anamalais) collection Nos. 2,701—4,300.

Over 4,000 sheets of specimens have been poisoned and mounted. The
heavy arrears in the herbarium are being taken in hand and the constant
attention of one assistant is devoted to the collections.

5. Severd additions have been made to the herbarium from outside
sources. A fine set of Assam ferns has been obtained by purchase ; a set gt
grasses has been received from the Director of the Botanic Department,
Sydney, New South Wales ; and a certain number of ebonies and grewjas
from Ceylon. Sets of specimens were sent to the United States of America
Agrostologist and the Botanic Departments in New South Wales, Ceylgn*
and Calcutta. A few specimens were sent to the Madras Museum for tn®

Index collection and a number of spirit and dried plants obtained for Dv.
Bourne for class work in the Presidency College.

6. A good deal more work of an economic character has been done during

the year than in any previous one. Nevertheless, many matters have had to be
left untouched and scant attention has been given to others.

The subject which has received most attention has been sugar-cane cultiva-
tion. A parcel of canes from TJdamalpet was found to be infested with ™%* b
borer, Chilo simplex. Traces of fungi were aso found, but only in the hyphai
condition, and therefore not determinable, The moth-borer, which causes the
appearance known as " dead-heart " in the young canes, is known wherever the
sugar-cane is grown. It usually is mogt abundant when the plants have had
unseasonable weather in the early stages of growth. A short correspondence
was carried on concerning the recent introduction into Viziana“ram of a number
of kinds of Mauritius canes. Speoia attention was again devoted to the canes
in the Gédavari district. A long report was prepared at the begining of the
year on the introduction of Hospet canes, and the months of January to March
were devoted to the founding of an experimental sugar-cane station at Samalkot.

7. During the long halts at Samalkot acareful study was made of the mode
of tapping and general life of the date pams of the district. It was noted that
the mode of cutting the trees for toddy was very different from that practised
in Vizagapatam, aso that tbe number of deaths from overtapping was very

much larger. It was not difficult aso to find the palm weevil, Rhynchophorus
ferrugineus, in the trees.

As it was not found possible to arrive at certain conclusions from casual
visits to a number of different plantations, a definite area was submitted to an
exhaustive analyss. Half a mile of date trees were counted and all the dead
ones carefully examined. Two facts wereat once evident.  Firstly, all the trees
had died shortly after tapping, for they always showed the slanting cut at tbe
top, and secondly, the great majority of them had no trace of borer or other
such injury, so that the conclusion was forced upon one that the chief caue of

deith was overtapping. A report on the subject was forwarded to the Board
of Revenue.

-8 The " white grub " of the Nilgiris received a good deal of attention
during the year. Theseg, it will be remembered, were held to be responsible for
the fallure of sowings of Seoni wheat which it was sought to introduce, and the
Government Botanist was directed to make a study of them.

The " white grub " is the larval form of the cockchafer beetle. Asit was
discovered that the chief flights of the latter occurred during tbe April-May
rains, collections were made with a view to identifying the species which were
causing the damage. Specimens sent to Cambridge for determination proved

themto be new or rare species, and a series of experiments weia instituted in
order to learn something of their life-history.

~Asis wdl known, the study of the life-history of cockchafers is oneof great
difficulty and takes years to accomplish. Pits were dug at various periods to
find out the condition of the pests and the different species were sown in order
to find out which grubs belonged to the different beetles. These observations
are not yet completed. A number of facts have, however, been brought to light
which indicate the way in which the pest can be combated.
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of **? £ diseaie in the We¥naad pepper plantations received a certain amount
e e gjon, Al e a caretul oy amination of the specimens received it was
jQ THEe wiaw Study atadistaacewas odesg  Savergl pests were found, and ifc
J\s.aLways matter of difficulty to determine which of these has attacked. plants
eaﬂ;]elned From some other cause and which has made an onsl aught on originally
~Gilthy Blants. ‘
wip 10 In conclusion of this review of the economic work during the year, |
! mention some of the many other subjects of minor importance which have

engaged our attention. _ _ _ _
The following were dealt with :—Rust in wheat from the Palnis; minute

insects (Aptera) among Cinchona seedlings, determined to be harmless because
of the character of thelr mouthparts ; smutted So;Phum, remedies suggested and
a scheme of experiments with recent methods draivn up for the Saidapet farm;
turnip fleas (Bagrada piota) in the Ootacamund gardens; plant bugs (Nezara
viridula var.) in the gardens and notably in the Cinchona plantations; differ-
ence in colour of coffee beans; a destructive outbreak of green scale (Aspidiotus
Camelliag) in the Kanan Devan Tea plantations; acoffee-root funguSin Coorg;
a disease of the prickly-pear, unfortunately received in bad condition; Striga
euphrasioides, etc, as pests in badly cultivated lands; sandbinding plants as
protection on the East Coast; salt bushes as fodder plants ; the requirements of
the Durian tree as regards climate and elevation; fibre machines suitable for

“Aloe fibre"; and questions on Hydnocarpus, mosquitoes, Balsamodendron
Berryi aSahedge plant, VariOU.9 Bpeoios of CIHHIIY n« @ »0TAT» Torlirorm or <« witrl

indigo " for green dressing, and many other referencas ot minor importance.
11. A number of photographs have been taken of subjects of economic in-
terest and a set of negatives has been sent to Dr. "Watt for copying.
A considerable number of forest trees and shrubs have been named for forest

officers.
A labelled collection of barks of A.namala trees was made. These are to

be handed over to the Conservator of Forests, Southern Circle, for his Museum
at Coimbatore.

As aready stated a large collection of grasses has been made during the
year. A set of 46 species was obtained in the neighbourhood of Ootacamund for
the Sup‘oly and Transport Officer, Southern Circle, Wellington, and a preli-
minary list of South Indian grasses was prepared at the request of the Forest
Department.

Considerable additions have been made to the collection of pests and diseases
during the year, but efforts in this direction have been discouraged because
the g&ff is fully occupied with other matters.

A commencement has been made towards the formation of a herbarium of
plants grown as crops. This will forman i éndportant part of our future work.
Such plants as sugar-cane cannot be preserved in this way, but a series of pho-
tographs to scale and analytical drawings have been made. For this kind of
~ork,' however, an artist will be needed and descriptions of varieties will be in-
complete without a simple chemical analysis.
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Appendix to Botanical Survey of India Report for 1901-1902-

PASPALTIM DILA/TATTIM Poir.

Early in 1900 several enquiries regarding this grass were addressed to the Supe™*
tendenfc, Royal Botanic Garden, Calcutta, who at once took steps to obtain a supply of saeds
adeguate to the sudden demand. This demand was the direct outcome of certain newspap ?
natices in which the grass was highly spoken of as a fodder and greatly praised for its drougn®-
resisting qualities.

The grass itself is not unlike and is nearly allied to a well-known Indian species, Paspal’\
terobiculatum—Hindi hodo ; best known, perhaps, in connection with the poisonous properties 1%
develops at certain seasons and under certain conditions. So far as is known, P. dilatatyM,
which is a native of both North and South America, is free from thisreproach. In America,
the grass, which extends into extra-tropical latitudes, has always been held in high repute tor,
the excdlent quality of its fodder and because it keeps gi-eea during the hottest months of
summer.

It was, with many other fodder grasses, introduced to Audralia by the late Baron, v°"
Mueller and in the Australian colonies has found much favour owing to its hardy qualjties,
from the rapidity of its growth when heavy rains follow drought, and especially because or .,us
great drought-resistance. The notices in Indian Journals were merely echoes of its Audtralian
reputation.

In reply to requisitions addressed to them, the Governm ent Botanists at Brisbane and
Sydney were able to send small quantities of seed; other Au stralian officers were unableat the
time to assist. As the quantity received was wholly inadequate for his purposes, the SupeiQ"
tendent asked the help of the Agr ostologist to the United States Department of Agriculture,
who kindly arranged with a well- known firm of ssed merchants (Wood & Sons, Richmond,
Va) for a subgtantial supply. The quantity asked for was 100 Ibs. but, even from America,
only 28 Ibs. could be got.

Shortly thereafter the Government of India, in the Department of Revenue and Agr|-
culture, also took the matt er up and, learning that their wishes had adready been aiiticipatedi
have taken a warm interest in this efort to introduce the grass on an adeguate e|nto
India. The seed received was, in consequence of this interest, issued not only to those parties
who had applied to the Royal Botanic GKirden for assistance, but to others who had applied to
the Government of India direct or through the Reporter on Economic Products. For this
reason, and in consequen ce of the interest felt by Government in the subject, a precis of the
report ‘which parties receiving supplies of the seed were requested to send, i3 appended to the
Report on the Botanical Survey for the year. The experiment, it may be remarked, is not yet
concluded, nor have all the parties to whom seed was originally sent yet submitted reports.
Moreover, the Government Botanist, Mebourne, who in 1900 was unable to help, has this
year (1902) sent a large consignment of seed; this seed, with a condderable quantity
harvesed at Calcutta in 1901, and again in 19 )2, hasalso been fredly distributed, and at least
a year must elapse before the results of these fresh sowings can be stated. A sufficient number
of reports has, nevertheless, been received to warrant the formation of at least a prdiminary
estimate of the grass as regards its suitability for India and Indian conditions.

EASTERN INDIA.—Central Bengal.—At Calcutta the seed was sown in the open in February
1901; only a small percenta%e of the seed genninitel. A second trial was therefore made in
March 1901; the seed w: en sown in pans in nurseries. The percentage wed carefully
estimated ; of 18,950 seeds planted, only 105 germinated, or just over one-half per cent. These
plants were put out in June 1901 when the rains had set in, by which tfme the plants of the
February sowing were in flower. The plants of the February sowing formed sparse tussocks ;
the trangplanted plants of the March sowing, having been placed close together, formed a dense
Eatch In other respects the plants of the two sowings did not differ, all being equally

ealthy and robust and all yielding ultimately a copious crop of seed. The plot in which t>0
first sowing was made and the pans usad in the second sowing were watered daily and shaded
till the seed germinated. After this no attention was given to or required by the plants; th«
subsequent appearance of many sgf-sown seedlings makes it dear that the grass is quite at
home under the conditions that prevail in Lower Bengal. These conditions, however, are
euoh that the experiment at Calcutta throws no light on the main question the swtabmty of
c_)thercvg?e of this plant for poor or parched soils. As afodder the grass as grown at Calcutta
is excellent.

Chutia Nagpur.— Seed sent through the Director, Land Records and Agriculture, to
Palamow, in Chufda Nagpur and sown in August failed to germinate at all. of the Game
consignment, sent through the Reporter on Economic Products, to Manbhum, where the
conditions are not unlike those at Palamow, did not germinate wel in proportion to the bulk
sown, but the plants that did come up flowered and seeded.  The grass did not grow luxu-
rlantly‘ indeed, s8i£-sown plants of the native Eleusine agyptiaca, which germinated along
with raspalum ‘drfatatum, grew s0 much more vigoroudy that they had to be weeded out, d<e
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the Paspalum could not have survived. After the rains ceased some of the plants dried up
and the rest were ouly kept alive by watering The Revd. Mr. Campbell, a particularly careful
observer, who reports this experiment, concludes that ' it does not appear that Pagpalum
dilatatum is suited for the dry climate of Choia Nagpur/

Burma.—The only report received relates to experimental sowings at Meiktila in May, ia
June and again in July 1901. Not a single seed ger minated.

NORTHERN INDIA.— United Provinces—At Cawnpore seed recedved by the Director of
Land Records and Agriculture from the Agricultural and Horticultural Society of India, and
sown in July 1900 did not germinate at all. Seed from the same source s-wn in December
1900 was equally unsuccessful. Seed received from the Royal Botanic Garden, sowii in
February, equally failed. The Director obtained some seed direct from the firm of
I*. Henderson &T Co., New York, which was sown in two instalments. Of the firg
sowing, in September 190J, no seed germinated ; from the second sowing, made in November,
a few small plants were aobtained, which were till alive in February 1902. About 12 per cent,
of this seed germinated—7 per cent, well; 5 per cent, feebly. The experiments " did not give
any good results.” .

Central Provinces—Seed received by the Commissioner of Settlements and Agriculture
from the Royal Botanic Garden was sown experimentally in the Sironcha Tahsil, both in the
Government Garden and in low land along the river bank, but not a single seed germinated.
Seed, however, that had been received from the Wollongbar Experimental Farm in  November
1"00 was sown at the Nagpur Experimental Farm and in the Fuel and Fodder Reserves at

*Nagpur which are situated on a low range of barren hills. The seed sown at the farm, gave a
good yield of fodder grass. That sown in the reserves germinated well, but it dried up at
the same time as other local grasses. The qualitK of the Paspalum was superior to that _of
the native grasses. It appeared that Paspahtm throve better on black soil than on stony hilly
land; and the experiment seemed to indicate that P. dilatatum does not resist drought but
is likely to thrive on the banks of rivers and streams where there is moisture throughout the
year {vide Report, Nagpur Experimental Farm, 1900-1901, paragraph 20).

Rajputana*—'Seed sent through the Reporter on Economic Products to Jaipur Raj did not
germinate at all, though other plants and seeds got on wel at the commencement of the rains
which, though the monsoon ultimately failed, were at first normal. ]

Punjab.—A quantity of sped was sent to the Diractor of Farms, Punjab Command. This
was sxljwn at Jullunder, Ferozepur, Multan and Dera Ismail Khan. It failed to germinate in
any place.

Seed sent to the Superintendent of the Hissar Cattle Farm sowirin March 1901 did not
germinate at all. Part of the same seed was sown in the garden attached to the office of the
Director, Land Records and Agriculture, Punjab, in the same month inland twice ploughed and
carefully watered before sowing. At first it was feared it would not germinate as the seed
jay dormant for over a fortnight, but it ultimately came up after receiving four waterings at
intervals of eight days. , N7l \

The land on which the seed was sown was of the poor quality known as Kalrati (clayey)
eoil impregnated with saliue matter. Four plots were set apart for the Paspalum, two ot
them being manured and two of them not. On one of the manmed plots the gra”. grew
abundantly, attaining a height of four feet and spreading well. On the other plat winch was
very saline it did not germinate at all. One of the unmanured plots which was lift.e affected
by salts gave as good results as the corresponding manured plot; on the olher which was very
saline the grass did not grow at all. The roots in both the manured and the unmanured plots
m which the grasa throve, went 10 inches into the soil and took firm hold of the ground.
The grass gave an excellent fodder. These Lahore experiments " seem to show that the grass
will not thrive at all on salty soils, but with care in watering it thrives wel in clay soils, it
not very decidedly impregnated with salts.” .

w  The Officiating Reporter on Economic Products early in 1901 visited the Government
Farms at Allahabad and Cawnpoie and the experimentalgarden attachedlto the office rf the
Diretar, Land Reords and Agriculture Panjab, a each o ~iA"/AChieATt
growing. At Allahabad the*grass had been sown right and \et of a drain which bripgs.it
abundant water and a considerable amount of mannrial matter. Where the overflon 01 .the
<W reaches it the Paspalum is very dense and grows to the excluson of*every thing else’
;vhere the water-supply does not reach it the growth is miserable and appaiently very
Oow. T

At the Government Farm, Nawafaganj, near Cawnpore® the Paspalnm had heen planted
ou a plot where it obtains irrigation. The plants were small and *WATMETMEr" TME
the ground for a long time. Both at Cawnpore and at Alfahabad.it was observed..that"“W :he
«* grass was exposed to the sun the shoots of small plants tended very much to lie aio g
ground so as to the give breadth without depth. ) It f a
A At Lahore the grass was grown under irrigation and P * A\ " den Iots o‘}rme ;’
<W and deep bed, but the tussocks did not touch -?.””% *NBINjCS? b S ’P"'““;
suggesting that the most remunerative ﬁlace for growing the ¥ « A * ™'{A t° o l: g"
fixture with other fodder plants to fill the waste corners between the Paspalum “issocks.

Mr. Burkill condudes his interesing note by expressing the opinion®J JjJ"J
gragg Will not become established unless it can obtain a large water-supply, and he doubts veiy
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much " if it will be found to maintain itself in the drier parts of India, when established,
unless irrigated/'

WESTERN INDIA.—Seed sent to the Director, Land Records and Agriculture, Bombay,
was sown at Deesa, both on manured and on unraanured ground, but failed to germinatein both
cases. The ground was not watered but good rain fell on it a few days after the seed was
sown. On the Poona Farm a few seeds germinated, but the plants have not flourished.

SOUTHERN INDIA.—Coorg.—Seed sent through the Reporter on Economic Products to
Mr. P. G. Tipping, Sidapur, was tiied on a piece of land from which Lantana had been cleared,
but none came up. In marked contrast to this was the experience with part of the same
consignment of seed sent direct to Mr. G. L. Newbery, Pollibeta, South Coorg, who planted
some seed in virgin soil and somein very barren and dry soil, similar to that of the Mysore p'@f2#
Both lots came on very well indeed and throve equally. Some seed was also scattered broadcast
in thejungles; that grew well also. The seed was put out in September 1901, the altitude
of the place of experiment being 3,022 feet, the average rainfall 53 inches. No water was
applied to encourage growth when the hot weather set in, nor did the grass seem to require
much water. In North Coorg at a greater elevation and with an average rainfall of 120 inches
it was said not to be a success, but in Mysore, 20-30 inches rainfall, it did well. Mr Newbery
states that cattle are very fond of the grass and that it seems much hardier than Guinea grass,
and is inclined togive a more luxuriant crop duringthe dry season.

The manager of the Saidapet Farm sowed Paspalum seeds received in June 1900 in a
small bed ; transplanting halt' to another plot after two months, the remainder after about
ayear. Ttie grassdid wel uuder irrigation. Tue grass at Saidipet did not appear to
possess any advantage over Guinea grass.

The Conservator of Forests, Northern Circle, Madras, furnishes an interesting resumé ot
the results obtained by the District Forest Officers of Bellary aud G*njam. En Bellary the
seed failed to germinate.  In Ganjam seed sown at Chatrapur, in a bed of sandy loam, m
July, failed to germinate. Seed sown in pots, however, germinated exceedingly well and ou
the pots becoming crowded with the grass, the plants were put out. The contents of one p°®
transplanted into a patch of ordinary indigenous grasses all died; this was supposed to be
owing to their not having been watered. Another lot of plants, putout iu two beds in tbe
nursery at Chatrapur, and all the plants left in pots throve well. The plants in the beds and
pots were watered daily. At Agustinogam, where the rest of the sued sent to Ganjam ~2%*
sown, the results were as follows :—Seed sown in a bed in the nursery in good soil germinated
well. The plants were afterwards transplanted to other beds and produced seeds which when
sown also germinated well, and all the plants so obtained have since thriven perfectly. Some
seed was sown in a patch under Casuarina trees 10 years old, the soil being pure sand with a
covering of dead Casuarina twigs. The ground was slightly hoed without removing the dead
leaves. The seed germinated well; subsequently the plants were transferred to the nursery
beds. Finally, two small patches of pure sea shore sand wereenclosed in a fencing of Casuarina
branches six feet high so as to protect the plots from the sun. In these plots the seed was
sown broadcast and no other soil was added. The seed germinated well, but the plants, with
the exception of a few sickly specimens, seemed to die off though they were watered daily.
After a considerable interval a certain number of the sickly surviving plants became healthy
and quite green so that itis hoped that if, by watering, they survive tbe hot weather, they may
afterwards survive without watering. The plants form scattered tufts.

The Honorary Secretary, Madras Agri.-Horticultural Society hasvery obligingly furnished
a report, embodying the experience of several parties to whom the Society forwarded seeds.
At Old College Park thegrass was by uo means a success. The seeds did not germinate
for two months and then did so only sparingly. At Oo'acamund the grass proved deci-
dedly valuable at 5,600 feet elevation. The seed was rather difficult to germinate and the same
correspondent found some seed, independently obtained by him, a failure. At Virrudupa™®
the seed did not germinate ar all. At Adyar the seeds came up but did not mature. Gro™n
in a flower-pot the success was rather greater, but the plant was not a good drought resisting
fodder. At Sivaganga the points noticed were (1) that the send is loig in germinating, {%)
that the growth is stunted and poor unless the plant receives as much water as most other
fodder grasses require, and (3) that grown along side of Pennuetum cencliroides and under
similar conditions, Paspalum is much inferior both in facility and in luxuriance of growth.
On the Kainia Betta estate, South Coorg, the esed we<? put down in the dry weather and made
very sow progress although watered aiid looked after. In the wet reason a number of plants
were put out as Guinea grassis an” did well. But it sfemed doubtful if it had any advantage
over Guinea grass or indeed if it wereas good. The only point in its favour would be that
it should grow during the Joug dry weather, which Guinea grass will'not. But there was
rain in Decembtr last in South Coorg, so that it is premature to say what its drought resisting

powers may be. At Bangalore half the seed was planted in the open on carefully prepared
afl

i i ™ * " J
(5| ot g Rienee o this e AN Mo of the othé™ Hall ™ of “the seed, sowt in
Srew wTv**T T+ 884 ebily Watered and shaded, geminated hut tbe malting p1*"™s
Here thep =7n "y®  tangf  dilringtberainsToa b of gromd raised in ridtfes
attention J/Y??? -«b*eq«mtqr did fairly wdl, bat it appeared certain that without
e thiat" AP, Bis N T T,/ 1€ jed! U Sthavepsmid . Trie comniwssion fdonebdatatBEng bos

.. ; A Shrvgrelsilg by, ortl OTM gk o]+ "1
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with the well-known Cynodon dactylon, the Rariali of South India, or Dub of North India,
which as a fodder-plant in India cannot be equalled and which, if! only given a fair chance
and not rooted out of the ground, as the custom in India is, during the dry weather, is
capable of propagating itself by its widely spreading roots.

At the Agri.-Horticultufal Society's Gardens in Madras some of the seed was sown
in beds and very carefully attended to, but barely 1 percent, of the seed germinated. At the same
time seed was sown in flat pans. This germinated well and the plants were treated as
ordinary annual seedlings, being first pricked off into pans, three weeks later transferred
to 3 inch pots, finally put out into prepared beds and carefully watered. Under this
treatment the grass did very well and the plants formed large tufts which were in September
1901 divided up and partly transplanted, the surplus being distributed. Plants left uu-
watered were of hard and stunted growth. The plants at Madrasflowered in November
1901 and seeded freely, but this seed failed to germinate.

In the Annual Report on Government Gardens and Parksin Mysore for 1900-1901,
page 10, Mr. J. Cameron refersfully to thisgrass. Seeds were received from the Madras
Agri.-Horticultural Society, from Trivandrum, from the Government Botanist, Melbourne;
some seed was also purchased from the firm of Somner & Co., Melbourne. (The Madras seed
came from Calcutta and was of American origin, so that the Mysore experiments were conducted
with both American and Australian seed.) Cultivation in the Lil Bagh and the Palace
Gardens was encouraging, and seel was gathered from the first crop. With manure and
irrigation a single crop of green grass, averagiug 12-15 tons per acre, could easily be raised.
Such a crop takes 2J to 3 months to grow. Grown in therainy season without manure or
irrigation, at least half the aboveout-turn might be expected. The result of leaving the
grass to its own resources during the dry season had yet to be recorded when the report
was written. But with regard to the question of its value Mr. Cameron quotes the
guarded statement of Dr. Luehmann, the Government Botanist at Melbourne, made when
presenting a quantity of seed;—" It is no doubt a very useful grass, but whether it will
come up to the extravagaut expectations entartlined about it may well be doubted.”

Thi3 resum/ of results so far obtained shows very clearly that there is a great initial
difficulty in getting the seed to germinate. This difficulty has been experienced both with
seed of American and of Australian origin, and that it has been due to no special defect in
the quality of seed imported by the Superintendent of the Royal Botanic Garden is evident
from the experience of the Director of Lind Records and Agriculture, United Provinces, and
of the Superintendent of Government Gardens, Mysore, who obtainel also independent
supplies of seed from America and Anstralii respectively. It is still more evident from
the fact that whan treated with special care, as at Calcutta, at Lahore, at Madras, and at
Bangalore it was got to germinate. Tiie seed evidently takes a considerable time to germi-
nate, and is thus, except under special conditions, apt to be a complete failure. This dis-
couiaging result must not, however, be assumed, by chose who have failed, to indicate that
the seed supplied them was bad; nor must it be assumed, by those who have succeeded in
raising plants, toindicate any want of care or undue i.-apatience on the part of those whose
results have been negative. The latter may, however, in the light of the experience here
recorded, be encouraged to try again. The results obtained by Mr. Newbery in South Coorg,
which arein striking contrast to those of all the others who have been good enough to
supply information, really only prove what has beeu said ; by some happy accident the
conditions under whr3h the seed supplied to him was sown were those- that suited the grass,
so that he obtained, without trouble, the results that at Calcutta, Madras, Lahore, and
Bangalor e have only been realised by giving special care and attention to the seed.

As regards its drought-resisting qualities everything so far goes to show that they
are, under Indian conditions, of the slightest, and that the outcome of our efforts has merely
been the introduction to India of a new fodder of excellent quality which will thrive well in
ragions where, and in seasons when, fo Ider is plentiful in any case. But we have not in
Paspum dilalabum obtained that ideal plant, whose attributes, if considered soberly, are
practically a contradiction in terms;] a fodder that will grow in times of famine and in

seasons of scarcity.
D. PRAIN.

G.I.C.P.0—No. 535 R. & A—1-8-19C2.—360.-C. W.






Report of the Director of the Botanical Survey of
India for the year 1902-03.

1. Survey of Eastern India—The allotments provided for Botanical Sur-
veys in .Bengd, Assam, and Burma have been expended infull. In Bengal the
Director, through the courtesy and with the assistance of the Conservator of
Forests, Bengal, was enabled to make a persona tour inthe Sundribuns, a
forest tract of much interest and value, during the latter part of July and the
early part of August 1902, with the result that it was possible to prepare for
the .Records of the Botanical Survey an account of the vegetation of the region
that, it ishoped, may prove of useto the various officers of Government in charge
of it. In Sikkim, collections were made by the Curator, Lloyd Botanic
Garden, Darjeeling, and by trained Lepcha collectors. In Chota Nagpur, the
Commissioner of the division most kindly supervised the work of a native collec-
tor in the Tributary States, with the result that very considerable additions
were made to out acquaintance with the vegetation of the region.

In Assam, the services of a native collector were utilized for part of the
season in the Assam valley, while during November and December 1902 it was
possible, through the kind co-operation of the Superintendent, Lushai Hills, to
depute the Assistant Curator of the Royal Botanic Garden to make a botanical
collection in the North Lushai  Hills, a region regarding which hitherto little
was known botanically. In Burma, the Curator of the Calcutta Herbarium was
deputed to make a systematic study of the vegetation of Minbu, a district
typical of the desert zone in Burma, our knowledge of which has hitherto been
very inadequate. During this visit the Curator received much assistance from
the local officers at Minbu, and particularly from the Superintendent of Land
Kecords there. The services of native collectors were utilized prior to this
deputation and as ancillary to this investigation in the districts of Miubu and
Myanaung. The resuits both of the Lusha and Minbu deputations promise to
be of great interest.

2. Survey of Northern, India— During the early portion of the year the
services of native collectors were utilized in providing material for the com-
pletion of Mr. Duthie's Flora of the Upper Gangetic Plain.

3. Survey of Western India—The chief botanical survey work of the year
was done on the Western Ghats by the officer in charge of the survey and his
Herbarium Assistant; native collectors were aso sent to various localities in
order to obtain material illustrative of particular species dealt with in the Flora
of the Presidency of Bombay.

4 Survey of Southern Inlia.—The main botanical survey work of the year

was done in the Godaveri gorges.

5. Publications—The two parts of Records of the Botanical Survey of
India, volume I, which were in the press at the close of the preceding year,
were issued on 15th August 1902. The first, entitled Plants of Chutia Nagpur,
by Lieutenant-Colonel J. J. Wood, I.M.S., provides a useful hand-list of the
gpecies hitherto reputed for that |mportant province; the second entitled A
note on plants used for food during famines and seasons of scamty in the
Bombay Presidency, by Mr. G. A. Gammie, E.L.S., givesaconvenient, resume of
aJ the information available on this subject A third part, a Systematic enumer-
ation Of the species of Calamus and Dcemonorops by Signor O. Beccan, is a
most valuable guide to the various species of rattans and canes ; tin* was jssued
on September 27th, 1902. Two other parts were completed and sent to press
during the vear, but had not been issued at itsclose.  The Director aso prepared
durfng the'year an account of Qdt, or Arab Tea, and Various other papers.
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The Flora of the Bombay Presidency, by Dr. T. Cooke, continuesto make steady.
progress, part |11, completing volume | having been published. The Flora ojr
the Upper Gangetic Plain has also made substantial progress, volume |
having been completed before the close of the year though its issue had not
then taken place.

6. Economic and Agricultural Botany.—The continued attention of the
Director has been given to economic and agricultural questions. Theinvestiga
tion of the Indian yams has made steady progress, and now approaches comple-
tion. It hasinvolved the necessity of asking for assistance and material from
Ceylon, Malaya, and China in order to render the results of the enquiry
accurate and, as far as possible, complete ; the Director of the Survey and the
Reporter on Economic Products, in whose hands thisinvestigation conjointly ist
are much indebted for great and readily granted assistance to the Directors of
the Botanical Gardens at Buitenzorg, Peradeniya and Hong-Kong. There
appears to be no little confusion in the fibre trade regarding the sources of the
fibres vaguely classed as Indian Hemp : the questions that have arisen can only
be settled by the cultivation and identification of the plants yielding the
various fibres as dassfied by dealers. Thisis accordingly being systematically
done. A collection of specimens of plants from Africa yielding Jndigo a°
being submitted for report. The examination of these will be taken in hand by
the Director on their arrival. In connection with this subject, the Directar
visited Behar in August 1902, and the Curator of the Herbarium was deputed,
in September and October 1902, to investigate along with the Biologist to the
Bihar Planter's Association the sources and nature of the Indigo seed supply
in Upper India. i\ umerous minor economic questions have been dealt witxi
during the year. The economic enquiries undertaken in Western and Southern
India are fully dealt with by the respective officers in charge, whose reports are
submitted in original.

7. Saff—The Director was in charge of his post throughout the year.
The Director of the Botanical Department, Northern India, Mr. J. F. Duthie,
retired from the service of Government on 31st December 1902, and the post
held by him was abolished with effect from that date. The Herbarium of the
Department has been placed, pro tempore, under a care-taker over whose wark
the Superintendent, Government Gardens, Saharanpur, exercises a generdl
supervision. The surveys of Western Indiaand of Southern India have been
in charge of Messrs. G. A. Gammie and C. A. Barber, respectively, both ot

whom have done excellent work.
DAVID PRAIN,

Director, Botanical Survey of India*



Report on the Botanicd Survey Operations in the Bombay Presdency for
the year 1902-03, by 6. A. Ganmie, F.L.S., Officer in charge of the

Botanicd Survey, Bombay Presdency.

| held charge of the office of the Botanical Survey, Bombay Presidency,
throughout the year.

1. Tours—During the hot weather vacation Mr. Bhide and | travelled
over parts of Belgaum, Sawantvadi and Ratnagiri. In the cold weather
vacation Mr. Bhide botanized from Poona to Poorandhar; to Jeur in the
Sholapur District; and also from Watliar to Mahableshwar and Perfcabgarh
during which journey he found a fine new species which Dr. Cooke has descri
‘as Kalanchoe Bhidoi. At the same time | retraversed parts of the Poona Ghats,
Bhor State, Kolaba, and Thana Districts. Besides these Jlourneys some minor
ones for definite objects were undertaken by the plant collectors aone. | paid
several visits to the Ssad plantation at Nandgaon and devoted much time to
botanical investigations on the Poona and Manjri farms.

2. Herbarium—As | mentioned in the last report, the Herbarium with
its contents, was completely destroyed by fire on the 1st May 1902. Since then
the building and fittings have been reconstructed, and it will be seen from the
detailed list of specimens incorporated that no ﬁams have been spared in the
attemFt to restore the Herbarium to its former high standard. | have to thank
the following gentlemen for the assistance they have afforded me.  Dr. T. Cooke,
who presented the specimens forming his own Herbarium up to the end of
Liguminosse. He has generously promised to present the remainder of his
Herbarium as his work on the Flora of Bombay progress. His collection is
invaluable because it is named in accordance with his book.

N .

Mr. G. M. Ryan, Deputy Conservator of Forests, Central Thana, has sent*
and still continues to send, valuable sets of plants from his district. The accom-
panying notes are of great value, and we purpose issuing a record of the whole
when completed. The Superintendent, Victoria Gardens, Bombay, has kindly
sent a large set of specimens which replace many that were lost.

Mr. "Woodrow sent a set of the rarer grasses and sedges which is of the
utmost value to the Herbarium. Lieutenant-Colonel Jencken, RA.M.C., was
good enough to give us asmall set of Nilgiri specimens, and Mr. V. R. Damle
sent interesting plants from Kolaba.

The following is the year's record of specimens incorporated in the

Herbarium:—

Sosdmens colleted by Mr. G. A. Gamnmie . . . 5,806 sheets.
” " . » R K.Bhde . . . 1568 5
” 7 ” ” L' D' Ga.&b . . . 2'630 a
” preted , , V. R Damle . . . 47
,, ., . DrT.Coke . ¢+ o . 2891
N Herbarium, Botanic Garden, Cdcutta . ' 110
»  pressted by Mr. G. M. Ryan . . , 553
” ” ” ” G M Cl:d'ON . - v 157 a

» Lieutenant-Colonel Jencken - . 2
» Superintendent, Victoria Garden/Bombay 398 .,

TOTAL . 14182

— —

o

3. Publications—A note on the Plants used during famine and times of
scarcity was published as a contribution to the Records of the Botanical Survey
°l India. *A botanical account of the Indian wheats grown at the Poona and
Manjri farms was despatched to the Inspector General of Agriculture in India,
and a similar account of the cottons is almost ready. '

4. Owing to the loss of my records | was unable to complete the reference
to Catha edulis, but, by the kindness of the Director of Land Records and
Agriculture, 1 am now able to do so from fresh copies of the correspondence on
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the subject. As so little is known of the plant in India, to obtain fuller informa-
tion, I drew out the following lig, of questions which were answered by the
courtesy of the Political Resident, Aden:—

1. Where isit grown and how ?

It is grown on the mountains of Yemen. It is brought to Aden fram
the Turkish district Makatra, situate to the north and west of the
Subaihai country under British protection.

2. What are its requirements as regards climate and soil ?

Where coffee grows the plant will thrive. Some years ago good coffee
berries from Y emen were sent from Aden to the Victoria Gardens,
Bombay, where the plants are thriving well and some coffee is
collected from them.

3. If itis a cultivated plant, where did it originate ?
It is not known where the plant originated.

4. |sthe plant subjected to any particular cultural treatment ?

It is planted from cuttings, and after it takes root it is transplanted
once or twice and then finally planted in thedplaces required. A*
is said that it grows like the Indian tamarind tree. As often as
the leaves sprout the plant is trimmed. The tender twigs witn
leaves are cut as the plant grows.

5. How often are the leaves collected in a year, and are old or young leaves
made use of ?

The tender twigs with leaves are cut as often as required and the
rest allowed to grow to atree. Only young leaves are made use
of.

6. What is the process of manufacture ?

There is no process of manufacture. The fresh leaves are chewed and
are said to producS great hilarity of spirit.

7. How is it prepared or packed for export ?

Small bundles are made consisting of about 30 or 40 twigs, which

are wrapped up in twigs and leaves of the kat tree or other
plants.

8. Whence is it shipped or transported ?
It is imported from places near Aden and sold here.
It is also exported to ports on the Arabian and African coasts

9. How isit used for drinking ?
It is not used for drinking since the use of coffee has become general.

~An excellent account of kat, which is often quoted, is published in the
historical account of Aden, by Captain E. M. Hunter. On sending samples® of
kat to Mr. D Hooper, the Curator of the Economic and Art Section, Indian
Museum, Calcutta, that gentleman generously furnished me with the followin
ﬁar_ticu_lars —" Albert Beither finds that the previously described alkaloi
atine is associated with a new caoutchouc substance Cyo Hqi7 O, which softens
at 50°C, and melts at 120°C. Traces of a volatile oil lighter than water, which
darkens on keeping, ultimately depositing crystals and hasa powerful odour,
were adso obtained. The alkaloid is present in only averK small quantity-
The leaves from Aden yielding only 0*076 per cent., while those from Harrar
yielded only half as much. It is purified with difficulty and gives precipitates
with the usual alkaloidal reagents, but only when present in fairly strong
solution. (Arch, de Pharm 239, Eeb. 8, 1901.)"

5. Ssal Hemp.—The 11 ﬂl ants, which flowered the previous year, produced
nearly 20,000 bulbils, of which over 12,000 were despatched to the Divisional
Eorest Officer, Nasik, and the remainder were distributed to various applicants
for experimental purposes. Durln%_the year under report, 16 plants flowered
and they have producad 38,800 bulbils. - " -
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The plants put out in the Botanic Garden, Ganeshkhind, made fair progress,

and those at the experimental plot at Nandgaon are aso in a thriving condition.

6. Sabai grass—.No apglication for seed was received during the year.

The Managing Agents of the Reay Paper Mills have decided to grow the plants

without irrigation, so that now the plant only yields one crop per annum. On

:art;;gated land the difficulty regarding the flower-stalks appearsto be insurmount-
e.

The plants of Esparto (Stipa tenacissma) remained small and never
recovered from the effects of the hot weather. The plant is thus manifestly
unsuitable for cultivation at Poona.

7. Economic work—The examination of the wheat and cotton varieties
was continued. During the tpres_ent year | hope to come to some definite
conclusion regarding the classification of the Jbwars and some minor crops.
Two interesting discoveries among the latter were a peculiar form of Mdug
(Phaseolus Mungo Linn.} from Guzeratand a luxuriant form of Panicum ramo-
sum ljinn., which is cultivated as a cereal in one taluka of Ahmednagar.

| have to thank Mr. R. K. Bhide for his cheerful assistance in the Her-
barium and field. Mr. L. D. Garade, who succeeded the late Mr. Madane as
Head Plant Collector, took entire charge of the preparation of the very large
number of specimens and by the exercise of unremitting industry, he avoided
any accumulation of arrears. Mr. L. Khomne has taken up the duties of
Second Plant Collector which he has performed to my entire satisfaction.

GEORGE A. GAMMIE,

In charge of the Botanical Stwvey of the Bombay
Presidency.

POONA;
The 2nd July 1903.



Annual Eeport of the Government Botanist, Madras.

| have the honour to forward the following report of the work of my office
during the year 1902-03.

2. Owing to the transfer of my head-quarters to Madras the ordinary
course of touring was considerably interfered with. The following were the
chief places visited:—

Ootacamund.—This was my head-office until 1st July and some two
months were spent there in arranging the collections for the transfer.

Madras—After 1st July my office was located in the Board's buildings at
Chepauk. 1?or reasons given below, only two months of the remaining Toi™
were spent in Madras, the rest being devoted to travelling.

Samalkot.—Nine visits were made during the year to the experimental
sugar station. The longest of these was for the month of M arch during which
the crop was reaped.

~ Coorg.—The first haf of June was spent, chiefly at Praserpet, in the
investigation of the sandawood disease known as " spike."

Kistna District. —A general agricultural tour was made through the dry
taluks of this district, from the end of September to the beginning of November-

" Godavari gorges—A plant-collecting tour was made up the river during
the latter part of November and the first haf of December.

South Wynaad.—A fortnight in January was devoted to atour through
the planting districts of the Wynaad, most of the time being spent in the
investigation of the pepper disease.

3. Animportant change was made during the year in the work of the
Government Botanist. By G. O., No. 292, B/evenue, dated 25tli March 1&02,
he was transferred to the Agricultural Department and his work became mainly
economic. As a consequence of this, his office was moved from Ootacamund to
Madras. The collections were safely transmitted at the end of June. The
rooms in the Board's offices are ill-suited for microscopic and general laboratory
work, and, pending the erection of suitable quarters, the Government Botanist
found it advisable to spend a considerable part of the year on tour.

4. The only tour devoted definitely to the botanical survey was the short
one in the Godavari gorges. The dry flora along the banks of the river were
carefully collected, and a number of species were also obtained on a five days
trip among the evergreen forests of the Eastern Ghats near Bison Hill.

_ Besdes this main tour, smaller collections were made in the Kistna District,
in Coorﬁ, around Coonoor and Ootacamund, at Gudalur, in the Wynaad and
down the Tambracherry ghat. No great effort was, however, made to increase

the collections, since the preparing work was completely disorganised by the
removal of the herbarium,

5. A commencement was made towards collecting a fungus flora of the
Presidency, the Oryptogamic Botanist to _the Government of India havin
expressed a desire for Madras specimens.  Thirty-two collections were made an
forwarded to Dehra Dun duririg the year.

6. Among the numerous specimens received for identification, five parcels
of grasses were sent in bj different Forest officers.  The work of naming these
is proceeding, but little progress has been made in this direction because of
other work. = About 130 sheets of grasses have been named during the year and
500 more await attention.

A collection of 102 sheets of plants was received from Calcutta, but, owing
to press of work, none have been sent in return. About 250 sheets have,

however, been ﬂrepared for this purpose and will be forwarded as soon as they
can be dedlt with.

7. On the initiative of the Officiating Reporter on Economic Products to
the Government of India, considerable attention has been paid to the different
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varieties of sorghum grown in the Presidency. Altogether 94 sets of sorghum
heads have passed through the office for transmission to Calcutta, duplicates
being retained in all cases for future reference.
8. The Superintendent of the Royal Botanical Gardens in Calcutta and the
Reporter on Economic Products having decided to work up the varieties of
ams, wild and cultivated, throughout India, the somewhat delicate task of
orwarding living specimens of the tubers for growth in the Calcutta gardens
devolved onthis office.  Fifty baskets of these have been despatched-during the
year. The importance of having such sendings passed through a Central office
may be gathered from the fact that many have had to be rejected because
of small size, d en route, or because they were not yams at all but tuberous

plants of other orders.

9. An attempt has been made to collect information regarding the wild
_indigos of the Madras Presidency. It is supposed that among these there is one
at least of great economic value, and the search has bean commenced for it.
A number of plants have already been received in this office, but, since their
state of preservation on arrival has been aimost uniformly bad, little progress
has been made in the enquiry. Such indigos as the Government Botanist®was
able to collect on tour have been carefully examined and sent for checking to
the Superintendent of the Royal Gardens in Calcutta, and severa interestin
gpecies have been found among them. The cultivated forms so far collect
have been uniformly referred to Indigofera sumatrana, and not to Indigo/era
tinctoria as had been supposed.

10. The sandawood plantations of Mysore and Coorg have recently
developed a new and alarming disease called " spike." In this theé plant dowly
or rapidly alters the character of its foliage, the leaves becoming smaller and less
numerous as the disease advances. Ultimately the affected plant dies out al-
together. Large areas where the sandawood was formerly abundant are now
completely devoid of these trees, the disease having made a clean sweep of them.
The sandawood of commerce is entirely collected from dead trees.  "While there-
fore the visible supply is not likely to decrease during the next few years and
Blight indeed be greatly increased with little difficulty, there is some prospect
of this profitable source of revenue being lost to the State. Considering the
importance of the product, the Government Botanist was lent to the Govern-
ment of Indiato examine the Blants in situ. No trace of any parasite was
found in the tissues, but a number of interesting facts were brought to light in
the investigation, the report on which was reproduced in the Indian Forester.

11. A fortarlgght was devoted to an examination of the pepper plantations of
the South Wynaad. After some years of phenomenal success, many of the vines
are seen to be dying out. A number of diseases were met with, but there was
no one which was universally found. The plants were extremely liable to can-
kerous growths, and in some cases severe attacks of eelworms on the roots were
*net with.  In certain vines a hypbal infestation was found throughout the
vesds in the fibrovascular bundles, but the presence of this fungus did. not
appear to have any relation to the relative " sickness" of the vines. A preli-
minary report was issued and the investigation postponed until the Government
Botaﬂlst should have the opportunity of examining the plants during the dry
weather.

12. The cockchafers of the Nilgiris continued to receive attention, athough
the completion of the work was interfered with by the removal of the Govern-
ment Botanist's office to Madras. > :

13. By far the most important economic work of ttye year was that in con-
nection with the Samalkot experimental sugar station. The complete manage-
*nent of this passed into the Government Botanist's hands on 28th April, and
throughout the year its affairs have occupied much of his time.

In spite of the hurried manner in which the land was_acquired, and the
lateness of the time of planting, the year's work may be consdered "generally as
successful. A change was unfortunately necessary in the Agricultural Inspector
in. charge," and the land ﬁroved in most cases to be in very poor physical condi-
tion, but the orowth of the canes was, on the whole, satisfactory. Some of the

fourteen varieties showed remarkable growth, and the results obtained from the
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! methods " plots were interesting. The manurial plots were, on the other hand*
of little value, in that the physical condition of the soil was quite unfit for this
line of work. A second large piece has been taken up, a number of varieties
have been added to the station, the manurial experiments have been smplified,
while the different methods of growing the cane have received far greater atten-
tion. At the dose of the officid year thewhole station was planted up, and over
100 experiments were being carried out in sixty separate plots. The work of
reaping the crop and plantlgég the station up was very heavy, and the bulk of
the office seff were employed during the month of March” in the neoe%lr?;
counting and weighing operations. The varieties grown were analysed throug
the kindness of Messrs. Parry & Co. at the Deccan Factory. As was perhaps
to be expected at first, the local varieties proved to be superior to those intro-
duced from Bombay and elsewhere. The unoccupied land was laid out in paddy
of which several varieties weretried. At the instance of the Deputy Director of
Agriculture the short " two-months " ﬁaddy of the Tanjore District was success-
fully introduced and the seed sold to the ryots.

14. A short visit'was naifl *+n fVio cnrpQwonn smsk2e—i~i _-_-J-- -J- TT «f«-

nagram. Here a number of Mauritius Canes have been grown for several years
in comparative isolation. These were inspected, and the planting for the cur-
rent year was superintended by the Agricultural Inspector stationed at Samal-
kot. By the kindness of the authorities nine of the varieties were planted at
Samalkot and subjected to a preliminary anaysis, forming a valuable addition
to our set of varieties there. It is proposed to pay occasiond visits during the
year to this interesting little garden.

~15. Animportant innovation in the usual touring arrangements was made,
in that a tract of country wis selected for detailed agricultural examination.
The Government Botanist toured for about six weeks through the upland taluks
of the Kistna District, studied the crops and modes of cultivation and collected
examples of the various pests.

The chief crop* thus submitted to detailed study were indigo, chillies,
cotton, cholam, maize, tobacco, dry paddy, sazza, korra, whitevariga, the various
grams and other crops were aso noted where met with. It is proposed to devote
one tour each year to the study of the crops of a district in this manner.

Among the many fungus and insect pests collected during this tour, perhaps
the most interesting was a CoUetotrichum so closely alied to the existing species
attacking the sugarcane that it was not possible to distinguish the two under
the microscope. It was abundant on dying cholam leaves and appeared to be
saprophytic. It is probably widely distributed, and, if so, attempts to stamp out
the sugarcane disease must take the proximity of cholam into account. The
matter has been referred to the Oryptogamic Botanist to the Government of
India. Most of the remaining pests have been merely " recorded " in the office
collections until such time as may alow of their being worked out in detail.

16. During the year under review the following additions were made to the
office gaff. An entomologica assistant, an artist, an additional plant-collector
and an extra peon. These officers, who joined at the commencement of March,
were employed during that month at the Samalkot sugar station, the artist
making_ careful paintings of all the varieties of sugarcane grown.

17. No useful purpose would be served by giving ‘references to the many
minor matters which have engaged the Government Botanist's attention during
the year. Suffice it to say that the number of subjects brought before him was
far in excess of what could be properly dedt with, and the wideness of the field
of study has never been luore keenly felt than during the period under review.



Appendix to Botanica Survey of Indié Eeport for 1902-03.

PASPALUM DILATATUM, Fair.

A number of reports on the cultivation of this grass having been courteously forwarded
by various correspondents during the year 1902-03, a resume of the further experience thus
recorded is given in continuation of the appendix to the Annual Report of the Botanical Survev

for 1901-02.
The seed supplied for these experiments, it should be premised, was obtained from

Australia in two consignments, one packed in a bag, the other in a zinc-lined case.
Punjab*—Seed sown on the military grass farms at Umballa and Mian Mir failed to

germinate at either place.

Burma.—Seed of both kinds sow:i
Deputy Commissioner made several attempts to raise them.
even germinate.

United Provinces—Both kinds of seeds were tiied both in therains and in the cold season*
but failed to give anything like satisfactory germination. Some seed received from America*
after several trials and with great care and attention, germinated on one plot at Cawnpur. By
frequent waterings it was kept in existence for two years, but never produced any fodder
worth considering. The Deputy Director of Land Records who bupplies the information o-ives
it as his opinion, without hesitation, that as a fodder for the United Provinces Pasfalum

dilatatum is worthless.

Bombay.—The Inspector General of Supply and Transport, Bombay Command, reports
rigarding the experimental cultivation of Paspalum in the Mhow and Deesa Commands.

The seed sown both at Deesa and at Ahmadabad failed to germinate. Ten pounds of seed
imported from Australia by the General Officer commanding tha Mhow Disirict gave very
good results. At Mhow this seed germinated thoroughly when watered by hand labour.
Though the seed was sown late in the season owing to the late monsoon the crop was fit for
cutting by the middle of September, but was left in order to obtain seed for further propagation.
The crop was covered with old chopped broKen hay to protect it from the scorching heat of the
sun and by this means was ktpt green without any watering. This, the General Officer Com-
manding the Mhow District adds, " undoubtedly provesthat it is one of the most drought-resist-
ing gras-es." The Supply and Transport Officer, Nasirabad, reports that seed sown iu manured
and iirigated ground germinated well, but soed sown in unirrigated and unmanured land did
.hot germinate at all. Growth was fair but irregular, a good deal of the grass dying off and
leaving the field patchy. The grass was cut and issued green during September, an average
period of 80 days; under better conditions it would have been ready for cutting some days earlier.

The officer of the battery to whijh it wa3 issued thought well of it as a fodder. The yield

was equal to 5,8b2 Ibs. green grass, or 3,000 Ibs. hay per acre, tha usual rate of hay for
Nasirabad being 1,000 Ibs. per acre. This officer further repoits the experience of others in
In 1901 some seed received by the Cantonment Magistrate was

Nasirabad with Paspalum.
sown (a) in his own garden, (b) by the Mission, and (c) in the Commissariat garden. The sow-

ings [b) and (c) were failures, the seed not germinating. The sowing by the Cantonment
M agistrate himself was a success, three crops having been cut from the grassduring the rains and
cold weather. The roots were subsequently given by the Cantonment Magistrate to the Suppl.
and Transport Officer who planted them on poor soil, lightly manured but liberally wateivdy
'Ihe giass grew vigorously and was cut in the beginning of October to save the seed which was
ready for collection though the grass itself was still green. The interest of this experiment
lay in its showing that the grass of the second year was of more vigorous growth, and
much richer in colonr, than the grassraisel from ne* seed. Whether this was due to accli-
matisation or to the soil (kunkur) being more suitable was not clear. The outturn in this
experiment was equal to 7,616 Ibs. of green grass per acre.

Another officer at Nasirabad imported fresh seed and put it down in his compound; the
land was softened by ploughing but was not manured. Though watered, very little of tha
seed germinated and the plants withered very soon. > !

On the Milita?y Dairy Farm the seed completely failed to germinate.

The conclusion come to by the Supply and Transport Officet, Nasirabad, on these experi-
ments deserves to be given in full. Y From these trials," he says, “it appears that theseed
when freshly imported will not always germinate if either too wet or too dry, and that there is
alarge pertentage of failure'in what does germinate; that acclimatised roots can be trans-
Planted and do°well, none failing if sufficiently watered; also, that the crop is better m
Quality and heavier in the second year/' ’

Andaman.—A. report has been forwarded by the Superintendent of Port Blair embodying
the opinion of the Executive Commissariat Officer there, who repots that, although the seed
®owy in 1901 had terminated, the result was disappointing, the grass only caching a height of

at Mandalay were equally a failure although the
Seed sown in the open did not
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12 to 18 inches, and being of poor quality. Cattle fed with it did not appear to eat it with
the same relish as they did guinea grass. The seed sown in 1902 is reported as having failed
to germinate at all.

Madras—The Conservator of Forests, Northern Circle, has forwarded a note on the
experiments made with the seed of 1902. In Ganjam the seed was sown under various condi-
tions but except some 20 seedlings in a flower-pot none germinated. In Godavari the seed was
sown in four beds, soil amilar in all, but two in shade, two in theopen. After 3 days consecutive
rain the seed was sown; that in the beds in shade germinated, that in the beds in the open did
not germinate at all. The growth was good, the maximum height being 3 feet; flowering
took place in September and seed was collected during October and November. In Kistha
there seemed to be no difference between the seed that had comein a bag and that received m
a zinc-lined case, both kinds germinating equally well. Most of the seed was sown in July in
raised beds of sandy soil which had been manured. Germination commenced in 5 days and
continued for a month, a large percentage germinating. Some seed sown in unprepared bed3
of sand germinated poorly, some of the seeds germinating as late asin December 1902. The
grass in the better soil flowered towards the end of August ; the growth was luxuriant and.
yield of seed fair. In the beds of nearly pure sand the growth was poor and flowering meagre-
All the beds were steadily watered. Half of the prepared beds were in the open, h»If under
shade; the germination in the shaded half was rather more plentiful, the maximum height was
30inches. In the unprepared beds the growth was insignificant, the plants spreading along'
the ground. Some seed was sown on ordinary soil in Khanakhallu resrve on 28th August
le>02. On 22nd November about 16 plantsonly were found growing spread along the ground,
BO that the germination here had been poor. In Bellary the betjs for sowing were made under
shade, the soil well worked but not manured. Of the four beds, two wereinsidethe nursery, here
the seed received in a zinc-lined case was sown; two were outside the nursery and in these the
other seed was sown. The seed germinated in all, but the seed received in the zinc-lined case
did so more vigorously and profusdy. The plants of both kinds subsequently grew well. I"
Anantapur both kinds of seed were sown broadcast in the District Forest Officer's Bungalow
Compound. Both kinds germinated equally well, about 30 per cent, in each case. Seed sown ij*
two beds in inferior * oil and in a more expowd position almost failed to germinate at al>
though the few plants that did appear have done well. In the Uppanpalli reserve two beds
were sown broadcast in the open, and here again about 30 per cent, of each kind of gped
germinated, the plants subsequently growing vigorously. No appreciable difference has been
observed between the plantsraised from the two sets of seeds except those from the seed
received in a bag appeared to be greener than the others. In forwarding these reports the
Conservator of Forests, Northern Circle, remarks: " | understood that the great feature about
this grass was that it could withstand drought and do without watering, but this does not
appear to bethe case at all, and in fact the whole experiment seems to be a very doubtful
success,"

Bengal,—The Commissoner of Chota Nagpur reports that some of the seed sent to him
was sown in a box, therest in two bedsin the open, one bed in shade the other not in shade.
The seedsin the open germinated very poorly, in the box very fairly. The seedlingsin the
box were transplanted, some to a bed under shade, therest to a bed in the open. Up to the
end of December the four beds were regularly watered, otherwise the plants would not have
lived. After the beginning of January the plants were not watered but at the beginning of
May 1903, they were still healthy enough except in one of the plots in the open where very
few remained alive. The Commissoner, who took great pains over the experiment, concludes
his report as follows: " Personally | think that the trouble and the wateiing needed to keep the
plants alive during the past year, make the grass quite unsuitable for this Division." In
the Royal Botanic Garden at Shibpur, where the conditions are those typical of the Lower
Gangetic Plain, no attention was bestowed on the grass as regards its cultivation, because none
was necessary. It yielded a very large supply of excellent fodder, which was used to feed the
garden cattle who ate it readily, and it afforded an abundant supply of seed. Many stray
tussocks are now appearing spontaneoudy at consderable distances from the plots in which it
was originally sown. The quantity of green fodder yielded was much greater than it was
daring 1901-02, and the growth of the plants during the past year has been more vigorous
The speciesis in fact satisfactorily established. But while this Is the case it will be seen from
this year's reports on the subject that the conclusion hazarded last year has been amply con-
firmed. The attempt to introduce Paspalwm dilatatum has provided India with a new fodder
grass of good quality, tjiough not superior to many of the fodders already in use, but it has not

supplied the country with a fodder that will thrive in seasons of scarcity and drought. It will
not, | believe, be necessary to report further on this particular species.

D. PRAIN.

G.1.0. P.0—No. ™4 R. & A.-29-7-1903.-360.—J.N. S..



BEPCRT OF THE DI RECTOR OF THE BOTANI CAL SURVEY OF INDIA
FCR THE YEAR 1903- 04.

1. Survey of Eastern India—-The allotments provided for Botanical Sur-
veysin Bengal, Assam and Burma, wereexpended in full. On the North-Eastern
frontier the Superintendent was enabled to undertake, a visit to Independent
Sikkim and Tibet, in order to organise Botanical Survey operations in the latter
country in connection with a frontier mission. The results of this visit which
was paid by the invitation of the Political Officer in charge of the mission and
with the sanction of Government have been most satisfactory. The Curator of
the Calcutta Herbarium was deputed to Assam to make a systematic survey
of the district of Cachar with the-object of linking up the results of investi-
gations recently made in the Lushai country with results previously obtained
during the exploration of the hill tracts of Assam by various explorers. This
deputation gave very satisfactory results but more exploration work remains
to be done both in Cachar and in the Lushai country before it is possible to
give a connected account of the botanical features of the region lying between
the Barak and the Irrawady valleys. In Burma use was made of the agency
of native collectors, while in Tenasserim the co-operation of the Forest Depart-
ment has led to the communication of a number of valuable specimens,

2. Survey of Western India—In the course of the year the officer in
charge of this survey botanized, during his hot weather vacation from duties at

*the College of Science, along the Poona Ghéts, over part of the Thana District,
around the Kanher i caves and on the hills near Matheran. His cold weather
vacation was utilised in investigating the Katraj Gh&t and in exploring parts of
the Guzerat and Khandesh Districts.

3. Survey of Southern India—The principal systematic survey work of
the year was done in the Anamalai forests by the Government Botanist and an
Assistant. Similar work was also undertaken in the coffee zone, of the Mysore
forests. Collectionswere also made during the course of agricultural and
economic toursin Malabar, on the Mysore Ghfts and in the Coimbatore
district, ]

4 Publications—The chief publications issued during the year have been

a monograph of the species of Dalbergia of South-Eastern Asia, an account of

the Flora of the Sundribuns, and various minor notes and papers by the

Director of the Survey; a census oT the Indian Polygonums by the Curator of

the Calcutta Herbarium, published in the Rec3rds of the Survey; part | of the
first volume of a Flora of the Upper Gangetics Plain by %he officer lately in
charge of the Botanical Sur”y ot Northern India was issued; a botanical
account of the Indian Cottons was prepared, for issue by the Agricultural
Department, by the officer in charge of the Botanical Survey of Western India,
and part | of the second' volume of the Flora of the Bombay F;residency by an
officer formerly in charge of this survey was completed. The officer in charge
of the Botanical Sur/ey of Southern India has published a memorandum on
the pressing, preservation and despatch of specimens;,a note on the experi-
mental sugarcane cultivation at Samalkata; an account of the diseases of
Andropogon Sorghum in the Madras Presidency; two reportson the Wynaad

, Pepper plantations. . )
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'6. Economic and Agricultural Botany.—The continued attention of the
various officers of -the survey has been given to economic and agricultural
guestions. During the year the Director made several tours of inspection on
behalf of the Agricultural Department in connection with enquiries into the
cultivation of Cotton, of Indian Hemp, of Agave and of Jute in Northern
India; the officer in charge of the Botanical Survey of Western India visted
the Sisal plantations at Nandgaon and devoted much time to botanical investi-
gation at the Poona and Manjri farms; the officer in charge of the Botanical
Survey of Southern India devoted much time and attention to the management
and study of experiments on the Samalkota Sugarcane farm; to the study of
the pepper crop in the Wynaad and in Malabar, and to an investigation of the
crops of the Coimbatore district.

The Director examined and reported on a large series of specimens of
plants frdfift Africa yielding Indigo, sent for investigation through the Secre-
tary of State for India by the Colonial Office. The enquiry into the sources of
Indian Hemp fibre made steady progress. Seeds received from parties inter-
ested in tUe trade in this article from places so remote as Coconada, Central
India, the United Provinces and Lower Bengal, were cultivated experimentally
with the result that the fibre was shown in each case to be the product of the
same plant, Crotalariajuncea. Grown as the plants were side by side, under
the same conditions as to cultivation and with identical treatment as regards
the extraction of their fibre the difference in value in their products practically
disappeared. Thefibresfrom the plants that yielded the seeds vary in value
in the trade, according to locality of origin, from £9 to £18 per ton. Yet as
grown in Calcutta, the greatest variation experienced was of only £2 per ton
®nd it was reported from London that all the fibres submitted for valuation'
could have been sold under the same mark. The experiments are to bereported
on a more comprehensive scale so as to put the results on a wider and firmer
basis. The interest taken by the public in other plants yielding useful fibres
has continued to be great and in connection with this it has been found neces-
sary to institute a sustained enquiry, with the co-operation of officers in charge
of public gardens throughout India and with the aid of other Government
officials and private planters, into the identity and distribution of the various
Agaves and Fwcroeas that are naturalised in different parts of India. Among
those who have chiefly aided the Director in this enquiry may be specially
mentioned the Superintendent of the Botanic Garden, Saharanpur, and J. B.
Drummond, Esg., I.C.S., who has given close attention for sometime to this
extremely intricate and very important problem. It istoo soon yet to say how
many different Agaves have really become naturalised in India; to State
precisely the areas to jvhich such jis limited; or to enumerate the characters
by which they may most certainly be distinguished. The differences in their
value as fibre-producing species are, however™ in some cases marked and
sufficient information hds been obtained to show that considerable caution
must be exercised by those desirous of laying down extensive plantations of
local Agaves. A note on the subject is under prepar\tion, which is intended
to serve a dquble purpose; to make conveniently available all the information
that it has so far been possible to obtain and to direct the attention of those
interested in this subject to the pointsthat are still in debate, in the hope of
-thereby inducing those in a postion to do so, to help the officers of the survey
in rendering the investigation accurate and complete. The enquiry into the
characters and distribution of the various Indian Yanjp on which the Director
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of the Survey and the Reporter on Economic Proiucts have been for some
seasons steadily engaged is making satisfactory progress.  Tlte enquiry, as has
already been explained, isone of pecufiar difficulty and has involved the ex-
perimental cu|t|vat|on of much material from all parts of the Empireand from
adjacent countries " The cultivation of living plants from tubers, bulbs, cut-
tings .and seeds; for the parpose of identifying the sources of economic articles
on behalf of the Reporter on Economic Products, has gone on as usual; the
number planted or sown during the year exceeding 6,000, The economic
and agricultural enquiries undertaken in Western and Southern India during
the year are fully dealt with by the respective office" in charge, whose reparts
are submitted in original,

6. Skf.—ThQ Director of the Botanical Survey wasin charge of his pos
throughout the year.  The work of the Botanical Survey of Northern India
has heen in abeyance throughout the year. The survey work of Wesern India
was in charge of Mr. 0. A, Qammie till 19th March 1901 -on which date that
officer, whose work has been of the usual high quality, availed himaf of six
months leave to Eogland, his duties being entrusted to Mr. R. K. Bhide by
whom the repart of the Western India branch of the survey is submitted, The
work of the Botanical Survey of Southern India has been throughout the year
In the charge of Mr. C. A* Barber and has been performed with great card and
abilty.

DAVID PRAIN,
Director, Botanical Sumy ofhdk
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REPORT ON THE BOTANICAL SURVEY OPERATIONS IN THE BOMBAY PRESIDENCY FOR THE TEAR
1903-04 BY E. K, BHIDE,J OFFICER IN CHARGE OF THE BOTANICAL SURVEY OF BOMBAT
PRESIDENCY.

Professor G. A. Gammie, F.L.S., Officer in charge of the BotaiUcal Survey of Bombay
Presidency, having gone home to England on leave of six months, at the close o the year
under report, | was given charge of his office on the 19th March 1904.

1. 2Wr*.—During the hot weather ¢vacation Mr. Gammie botanised along the Poona
Ghfts and part of the Thana District around the Kanheri caves, and the hills near Matheran:
He also paid a visit to the Sisal Plantation at Nandgason and devoted much time to botanical
investigation at the Poona and Maujri farms. | botanised near the Kanheri caves again and
Mr. L. D. Garade, the Plant Collector, re-traversed the Poona Ghats later in the rains. |
the cold weather vacation Mr. G-ammie botanised Katraj Ghat and travelled over parts of , the
Guzerat and Khandesh Districts. The Plaat Collectors also made s>me interesting collections
in the Thana District. Owing to ill-health | could not go out on any long journey during
the year.

2. The Herbarium.—The Botanical Survey Dspartment of this Presidency is greatly
indebted to» the following gentlemen for the valuable specimens they have presented to tnhe
herbarium :— .

Dr. T. Cooke, who presented the specimens forming his own herbarium up to theend

of Rubiacese. He has also promised the remainder of his herbarium as his work_on
the Flora of Bombay progresses. As mentioned in the last report, his collection
isinvaluable as it is nasaed in accordance with his book.

. G. M. Ryan, Deputy Conservator of forests, Central Thana, who continues to send
valuable specimens from his district accompanied by notes which are of equally

great value.
Mr. Woodrow, who still takes an interest in the herbarium and has presented some very
valuable specimens of mosses collected in Great Britain. ho

The Superintendent of Victoria Qardens, Bombay, and Empress Gardens, Poona, ¥
send miscellaneous specimens of garden plants from time to time.
The following is the record of specimens incorporated in the Herbarium :—

T K]

Specimens collected by Mr. G. A. Gammie * . * . - 173
[1] ”» ” R. K. Fh|de * - - - . . 97
, L. D. Garade . . . . . - . 1519‘
” presented bir Dr. T. Cooke . - . . - . . 1’460
" " Mr. G. M. Ryan . . . . . . . 307
, G.M. Woodrow = . . . . . 8
N N Superintendent, Victoria Gardens, Bombay - . . 10
» " ” Empress Poona . . . g5y

” " N Royal Botanic Garden, Calcutta . .
Total . 6,791
—————

The following is the number of specimens distributed :—

Spedmens sent to the Principal, Fergusson College, Poona - . . . 478
" " B Veeinay , Bombay . . . . 48

Total . 546
3. Publications—A botanical account of the Indian cottons was despatched &> the
Inspector General of Agriculture in India, by Mr. Gammie. Volume |, Part HI ©
Dr. Cooke's Flora of the Presidency of Bombay wa” published. %
4, Sisal Hemp.—Eight plants flowered during the year and they have produced 16,3 v
bulbils.
The following bulbils were despatched to the Sub- Divisional Officer, Ekruk Tark,

Sholapur, and the Forest Officer, Kolhapur:— . .
Bulbils despatched t o the Sub-Divisonal Officer, Sholapur e 5,000
" " . Foreg Office, Kolbapur . . . . . .1.000
—
Total bulbils . 6,000

The plants put out i'a the GaneshLhind Botanical Garden as well as those at the experimental

plot at Nandgaon are making fair progress. - -
5. Sabai Grass—No application for seeds was received during the year. The Managin
Agents of the Reay Paper Mills, Mundwa, Poona, are now growing this grass successfully *
commercial venture and this Department has now plaDts emly sufficient ttosspmbyy app g
with eeeds. | have to thank Mr. L. D. Garade, Plant Collector, who knows many &°™*?
plants by their vernacular names and who is thus very useful at times in identifying SP“‘
mens. He bad entire charge of the preparation of specimens in addition to his duties a"
the whole he has done hie work satisfactorily. Mr. L. R. Khomne, the second Plant Colleg}®™
has been doing his work fairly well, and with some experience ¢he will also proveto w
good Plant Collector. .

R. K. BHIDE,
' Acting Professor of Botany an d JgriculM™>
College of Science, Poona,
sdency

oLLEOB OP  SCONCE, Poo*.: ' 5 (xmk wxkex SamMg x Bomhey A
The 4th July 1904.
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ANNUAL REPORT OF THE GOVERNMENT BOTANIST, MADRAS.

| have the honour to present the following report of work done in my office during the
year 1903-04. :

2. There has been a very great increase in the number of subjects dealt with, especially
in connection with Ecgnomic Botany, and it hasteen found impossible to refer to all indivi-
dually in the space assrgned for this report. The working room at our disposal has remained
unchanged. This has proved so inadequate that active collecting has been largely in abeyance,
and the time of the staff has been devoted to the attempt to keep the existing collections in
a proper coudition. In spite of all our efforts, a number of specimens have been destroyed by
dust and damp, by rats and insects. The actual investigating work has been conducted under
the greatest disadvantages as regards light and space, aad many matters which would other-
wise have occupied our attention have been perforce left over until a more suitable accom-
modation is provided.

3. The Government Botanist spent 230 days on tour and 156 at head office The
Anamalais, the Wynaad, Malabar, the Mysore Ghats, the Mysore sandalwood tract,
Dharwar, the Bombay Agricultural farms, Coimbatore, BelJary and various parts of the
G6davari district have been visited for longer or shorter periods, and the Assistants have n>w
commenced to take their part in this important work. They have been 6ent to Ootacamund,
Bellary, the Grodavari district, North Arcot, South Arcot, Er:de and Chingleput on
independent missions.

4, Collections have been made of forest trees, grasses, pepper*, indigds, and the most
various economic plants, while a very large number of seeds have been sent to the Reporter on
Economic Products to the Government of India. Collections of special groups have been sent
to authorities at home for naming, an active correspondence has been kept up with those
interested in agriculture in the Presidency and numerous reports have been prepared for the

Director of Agriculture.
5. The following are among the more important pieces of work undertaken during the

year :—
In connection with the systematic part of the survey, the Anamalai forests were visited
by the Government Botanist and an Assistant from April 7th to May 25th. This was at the
instigation of the Forest Department, who wished to know what the botanical names were of
their forest trees. Three hundred and eighty numbers were collected consisting of 1HO
different plants. Of the 100 trees, 70 have been named and 30 are not at present determined.
The 80 ferns and shrubs have mostly been named. A valuable collection of the peppers of
these and other forests has been made, including dried and spirit specimens. A list of the
trees with their vernacular names (about 200 of which have been collected from the Kaders)
has been sent to the Conservator of Forests in the Southern Circle and a small named collec-
tion of 45 trees has been placed in the Coimbatore Museum as a nucleus of a forest herbarium.

This was the main systematic work of the year, but smaller collections were made at
such places as the Government Botanist visited. )

6. An Assistant was also sent to make a study of the trees of the coffee zone of the
Mysore forests. His first tour, which was more or less preparatory, was in December. M ost
of the trees were found to be without flowers or fruits, but a set of about 200 were got
together, of which 109 have now been named. This tour, which was made with the idea of
ultimately helping the planters in their study of suitable shade trees and the causes of stump-
rot in coffee, was undertaken with the assistance of Mr. Graham Anderson, C.lI.E,, to whom
we are indebted for many facts concerning the vernacular names and uses of the different.
irlees collected. The work is still being carried on as opportunity permits with the help ot

A de on,

* 7CoMlections have been rengived & usial from DEinst Aoresitlicers.two lots. of
grasses (37 species) from North Salem, one lot of grasses (34 species, of which 19 are untor-
tunately indeterm jnable) from Nell ore, and one small lot of 18 species.f com Cuddapa! .
While welcoming these collaetions, we are considerably behindhand m naming them+ well
> those sent in previous years. Four collections have been named **™S e "oA
of those referred to have been completed. Our present staff is unable to cope with much

abic woy -, ) . Lvnus 8neci-
Mdmdividual plants have been recdved for naming A set of E““.!P "f pe

meng has betn collected at our request by the Curator of tHaot nond grardens and
forwardel to the Government Botanist at Svdney, as * 'sTnonographin/® &- P 1

ot * 9 e

. 8 S €0l Eﬁﬁ&f 7@5#@@?&% has been sent t Q NA ,
and %elﬁas veryl% ljly nam %E S oy J; t“otjaOgJ & ~madea pedia
government Botanigt's drawings, has also been. sent to D r r r a i ennumber

«udy of the group and there .eem to benew ~ A ~ ~ ~ ~ f ~ ufor

ng else that this work of systematio

T OVMOM PICHBOUL LU SPSER WG UL vOos g . th}:'n an thi
w mote ol t being meglected altogether.

Wwords of appreciation as they will sho \
botany, although taking u subordiuate place at present, 18 10
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"The collection isin splendid order, well collected, well mounted, and well arranged.. K
is by far thefinest collection of Indian balsams that | have seen and will afford me great help
in many ways." Our small collection, finally, of Pandanaceos has been sent to Professor
U. Martelli, in Italy, who is monographing the genus.

It may be explained that this sendlng of sheets from our collection to various oorr&spondents
isnot at dJ an unusual thing. Also, tiafc before doing so the collections are worked out to the
best of our abil ity in the office. By this method we obtain a nhumber of valuable and authori-
tative earnings which from our position we are quite unable to givé, and, furthermore, the
collections are greatly enriched by the annotations of monographers who are for the time bemg
the greatest authorities on their respective orders.

10. The herbarium work has been conducted under the disadvantages alr eady alluded to.
About 2,000 sheets have been mounted for the systematic survey, 700 of which were from the
Gddavari gorges and about 1,200 from the Anamalais. A large number (604 sheets) of plants
have been prepared for transmission to Calcutta, but the congested state of our office has
prevented them from being forwarded. In exchange, a considerable number of sheets (289;
have been received from Dr. Prain for incorporation in our herbarium.

11. The collection ot fungi, commenced last year at the instigation of Dr. Butler, hasbeen
discontinued for lack of space. AH our sorghum smuts have, however, been sent to him f°'
naming. Added to them was a large collection of grasses with smuts on them. These have a
certain economic importance in that they affect the feeding value of pastures considerably.

Among the most interesting fungi sent to Dr. Butler was the red spot disease found so
abundantly on sorghum leaves. This appeared at first sight to be identical with the red smut
of sugarcane, Colletotrichum falcatum. But Dr. Butler has determined it to be the closely allied
Colletobrhcham, lineola. Variousfungus diseases of sugarcane, prickly-pear, sorghum, etc, were
also forwarded while many fungus diseases of sorghum, tenai, cumbu, paddy and other crops
were collected. A certain amount of this work was collated in the bulletin on the diseases ot
sorghum in the Madras Presidency. A considerable amount of tone was spent over thefungus
diseases of the pepper plantations and a report was written on the subject. Casuarina trees*
dying in numbers on the east coast, werealso examined, but, after long search in the specimens
forwarded, no fungus hyphse wereobserved which appeared likely to cause the diseased condi~
tion of the trees. In the short tour to Yelwal with Dr. Butler some attention was paid to t lie
spike disease in sandal which has much the character of a fungoid attack. Generally speaking*
however, this part of our work, the study of cryptogamic botany, has been neglected. There
is no one at present in the office who can be entrusted with the difficult microscopic examination
needed, and thetime of the Government Botanist has been taken up with other matters. 1

12. The study of fungi is closely connected with that of insect pests. The entomologles*
work of the year has been of a desultory and more or less preparatory character. Owing® \°
pressure in the office, the Sub-Assistant appointed for this work has been frequently employed in
other ways. The previous collections have been gone over and got into good order. By the
advice of Mr. Lefroy and in the absence of proper reference collections we hava contented our-
selves largely with determining the families of the insects collected. This method has been a
useful education for the Sub-Assistant and has undoubtedly strengthened our hands in enabling
us to deal more rapidly with such entomological work as is placed before us.

A couple of brightly coloured moths, which are accustomed to attack the sunn hemp flelds
in the Godavari district disastrously, were worked out and, on reference to the Indian Museum*
were named Deiopia pule hell a and Argina cribraria. Some attention was devoted to the
Aleurodes common in the diseased cane fields, but it was thought that this pest was secondary
in its nature and only appeared on weakly plants. It hasbeen used as an outward sign of the
presence of red smut in the cane stem. The study of the Nilgiri white grub was continued,
but comparatively tew additions were made to our knowledge of this serious pest. The work on
this subject will, it is hoped, be shortly presented for publication in the form of a bulletin. A
ready method has been discovered of freeing individual gardens from these depredations.
Many references of a minor character have been received and dealt with, but as a rule the
details forwarded have been too meagre and the specimensimmature. Itisfelt that the
present arrangement of having one sub-assistant is hardly sufficient for dealing with this
difficult subject. A certain amount of work on insect pests was included in the bulletin
published on the diseases of sorghum in the Madras Presidency, but the Government Botanist
has not been able to devote such attention to the subject as it merits*

13. The subject in Economic Botany which has engaged the attention of the office most
has been the management and study of the experiments on the Samalkota Sugarcane farm-
Ten visits were paid t6 the farm by *ihe Government Botanist during the year. The longest ot
these was for twelve days in June after the opening of the canals, but, during the months ot
February and March, the attention of the office asa whole was almost entirely devoted to
sugar cane matters, including the reaping of the crop and the planting for the new season. -"
number of canes were distributed to theryots for experimental cultivation. A careful study,
with the co-operation of tbe Chemist of the Deccan Factory, wasAmade as to the possible im-
provement of the local jaggery. The Samalkota canal was surveyed with the idea oi finding a
suitable place fo» a combined sugarcane and paddy station, but the result was not satisfactory-
A number of canes were brought down to Madras and exhibited at the annual show of tng
Agr| Horticultural Society. A visit was paid to the Vizianagrain plantations of five years
acclimatised Mauritius oan"s, and a considerable number of plants were added to the Samalkota
collection through the kindness of the Collector. In return for this onerous treatment a

[
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scheme was prepared for the future sugarcane experiments at Vizianagram and the crop wae
taken off and the jaggery prepared by the Agricultural Inspector attached to the Samalkota
farm. A number of canes were received from the Inspector-General of Agriculture, represent-
ing the two best Bengal varieties, and local kinds were collected from South Arcot, Madras
and North Arcot for detailed study at the farm. T/ie collection of different varieties of cane
under observation at Sarnalkota now numbers about thirty. A series of reports on the results
obtained has been submitted to the Board so that further details are unnecessary here.

In connection with this subject it may be stated that the sugarcane cultivation was
carefully studied in the Coimbatore district (where a serious attack of a sereh-like disease
was noted), in North and South Arcot.

14}. At the instance of the South Wynaad Planters' Association, the subject of pepper
diseases was taken up with some amount of care. Since the diseases appeared to be chiefly of
fungoid nature, it was not possible to do much, but a couple of reports were written and
printed by the association. South India being the original home of the pepper of commerce,
and the classification of these puzzling plants being, according to Sir Joseph Hooker, in a
state of almost hopeless confusion, the wild peppers were investigated and a good collection
was made for future study, A visit was paid to the pepper gardens in Malabar (May 26th—
June 11th). These were found also to be suffering- from a number of diseases chiefly of
fungoid and nematode origin. On the whole it was consdered that the pepper plantations of
the Presidency were not in a healthy condition and well merited experimental cultivation. A
visit was paid to the Cadamaney pepper plantations on the Mysore Ghats, but although the
mode of growing the plants was in many respe3ts diametrically opposed to that in Tellicherry
and the Wynaad, thedisease appeared to be as prevalent and evasiveasever. The plantations
at Cadamaney are very largely natural, that is to say self-sown in the jungle. The constant
presence of a definite fuugus on the dying branches led to a series of inoculation experiments
being commenced. But the results thus far seem to indicate that this fungus (a Nectria ?) is
saprophytic and not the cause of the disease. The disease at Cadamaney was stated by the
Kew authorities to be caused by a root fungus called Ro&ellinia necatrlx Prill. 8 Del., but
a careful search on the spot failed to reveal its presence. A projected vfsit to the Bombay
lihats was frustrated by the lack of iuformation placed at our disposal. From all accounts
the pepper there seemsto bein a more flourishing condition than elsewhere in India, and for
this reason the plantations would be worth a visit later on.

15. The maiu agricultural tour set apart for the economic survey of the Presidency was in
the Coimbatore district (July 9th—August IIth). The line chosen was Coimbatore, Udu-
malpet, Madaturkolam and Dharapuram. The crops ‘inspected were oholam, cotton, tenai,
ragi, cumbu, betel, pepper, cummin, coriander, fenugreek, sugarcane, gingally, varagu, brin-
jals and several minor ones. Careful notes were taken on these crops and their pests, together
with the water supply and mode of irrigation and the character ol the soil aud climate.
Large collections were added to the economic herbarium and many specimens were placed in
spirit for futureinvestigation. The bazar at Udumalpet was visited aud numerous samples of
different agricultural produce were taken.

16. During the month of September advantage was taken of a tour in South India by the
Cryptogamic Botanist and Entomologist to the Government of India to discuss matters
connected with future joint work. The first place visited was the Samalkota farm where the
various experiments were explained and specimens of pests were collected. The Madras office
was then carjfuily gone over and a number of specimens in our colleations were noted and
some of them named for us. The Entomologist kindly drafted a set of instructions for the
guidance of the Entomological Sub-Assistant. Tae Mysore State was then visited. The
planters took advantage of our presence to hold a general meeting at Saklaspur. The Cada-
maney pepper plantations were then visited by me and | again joined Drs. Butler and
ljehmann at Yelwal for theinvestigation of the spike disease in sandalwood. The study of
this disease having been placed definitely in the hands of Dr. Butler by the Government of
India, | assumed a merely helpful attitude. Incidentalljp( learnt daring this visit that the
same disease-had appeared within a few miles of the sandal-bearing tract of Kollegal in the
Madras Presidency. This | at once reported to the Board and subsequently learnt from the
District forest Officer of North Coimbatore that spike had made its appearance in Kollegal at
some distance from the Mysore boundary. | have placed the authorities in communication
“ith Dr. Butler, who is conducting the investigation.

The futileattempt to reach the pdbper plantations of the Bombay Ghéts belongs to the
same touc and has already been referred to. | turned my attention to the crops in Dharwar
*Qd made collections and notes. The betel gardens of th» little native state of Savanur were
carefully Qoneover wjtcd £ Butler and a number of pestsin this usually healthy crop were
aoted and collected”. ) _.

. 17. In the earlier half of November | accompanied the Deputy Director on a tour of
'9gpection through the Bombay ,farms. This was at the instance of the Inspector-General of
Agriculture, who hid a9semble>" agricultural officials from various parts of India. As already
"Ported in detail, we visited Poona, Bombay, Surat, Ahmedabad, Chharodi, Nadiad, noted
e experiments of Professor Gammie in cotton crossiug, and observed the sugancane, ground-
?'t, tobacco and sorghums plots. Some observations made during this tour were incorporated
M 3 recent report t<Tthe Board, .

. 18. The Bellary farm was visited twica during the year in cg@mpany with the Deputy
Diregior of Agriculture, in connection with a scheme | bid drawn Up for cotton crossing in
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the Madras Presidency. TthJlants were examined and numbered, herbarium specimens were
collected, and the lint collected was sorted. A more detailed scheme for crossing was prepared
for the plants growing at the Saidapet farm, but the weather proved most inauspicious and
the floods of December nearly washed the whole place away. Separate reports have been
prepared on these places, in connection with the improvement of Indian cottons.

19. These were the main agricultural tours conducted by the Government Botanist during
the year. An Assistant was deputed to Octacamund to study the swarming of the cockebafersin
April and May, and again in September to examine the results of sowing some of the chief farnfifl
in boxes with grass on them. He was however new to the work and little success attended his
efforts. Reference has been made to the tour in the Mysore coffee zone by another Assistant to
collect the sholatrees. An Assstant was deputed to Bellary to collect heads of the different
kinds of cholam growing at the Experimental Farm. An Assistant wasdeputed to South Arcot
and atthe same time another to North Arcob to study the sugarcane growth in these two
digtricts, and by this means our knowledge has been largely increased in both these directions.
An Assistant was sent with good results among the Godavari ryots to .familiarise them with
the methods of cultivation adopted in the Samalkot farm and to show them the kinds of cane
we weredistributing. Another Assstant was deputed to collect seed of Bourbon naturalised
cotton in the Erode taluk for the Inspector-General of Agriculture. The Agricultural 1™
spector in charge of the Samalkot farm made several tours in the Godavari district and visited
the Vizianagram plantation to make preparations for milling their canes for them there
Besides these tours among the Assistants, one accompanied me on the Anamalai tour, ancther
went with meto Tellicherry, and a third accompanied me throughout the Coimbatore Economic
tour.

Thisis the firs year in which systematic touring has been done by Assistants, and the
results have been eminently satisfactory in a general increase of their usefulness.

20. About 1,000 shests of economic plants have been added to the herbarium. These are
made up as follows.—257 sheets of cholarns, 93 of cumbu, tenai, etc., 66 sheets of sorghum
diseases, 299 sheets Of cottons and over 200 of various others. Besides these a large number
have been added to the spirit collections all of which are in a fit state to be examined under
the microscope when a suitable opportunity occurs.

21. A numbe of seeds of different kinds of crops have passed through the office, during
the year under review, to the Reporter on Economic Products to the Government of India.
This work, which has largely occupied the clerical section, included 136 lots of paddy, 51 of
cholam, 15 of chillies, 11 of ragi, 17 of cumbu and tenai, and others in smaller quantity, such
asgingelly, cow-gram and varagu. A sample ot each has been retained in the office, the
economic collections being thereby considerably strengthened.

22. Twenty-three parcds of indigos were recaved from different parts of the Presidency.
As recently reported, these include 17 kinds of wild and cultivated forms, and although there-
fore connected with the systematic survey, several species of high economic value have bemn
recorded. Thus the wished-for Indigofera longeracemos has been rediscovered in Travancore
— a plant which has the reputation, rightly or wrongly, of being the most valuable indigo-
producing plant in the world, and now cultivated in Madagascar and Zanzibar. Indigofera
lumatratia appears to be the main cultivated form in the Madras Presidency, but /. tinctori&9
/. Anil and 1. articulata have been met with wild in different parts, and it seems not improb-
ablethat they may be escaped from former cultivation. We have in this study been much
indebted to Major Prain, without whose help the work could not have been done.

23. Theartist has worked steadily throughout theyear and has added a fine series of
drawings and paintings to the herbarium. He was deputed for one month to study the
methods of the artist working under Mr. Cameron at Bangalore, and his work has prdfited
much thereby. We are indebted to Mr. Cameron for his kind personal superintendence i&
this matter. The artist's work consists of 38 paintings, chiefly of flowers and varities of
sugarcane, and 53 folio pa*es of drraings, the latter being reproductions of sketches on tour
by the Government Botanist, and cMfly consisting of analyses of various forest trees.

24. The following publications have been issued during the year :(—

. (1? A Memorandum on the Pressing, Preservation and Despatch of specimens-to the
dffice of the Government Botanist.

(2) A Note on the Experimental Sugarcane Cultivation at Samalkota. This was issued
as Bulletin No. 48 of Val. Il of the Madras Department of Agriculture.

(3) The diseases of Andropogon Sorghum in the Madras Presidency, Bulletin No. 49, in
the same series. °

(4) Two reports on the Wynaad Pepper plantations have been printed and circulated by
the South Wynaad Planters Association.
. 5) Notes on Floras have been prepared for various publications .—The Madras Presdency*
the South Arcot District, the Godavari District. >\
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A list ofpapers published during the year 1903-1904, in or regarding India, hearing on the
work of the Botanical Survey Department.

BARBER, C, A.—Note on the experimental Surgar-Cane station at Samalkot, Godavari Dis-

trict ; Madras Agric. Bull. vol. Il., No. 48.
BARBER, C. A.—Diseases of Andropogon Sorghum in the Madras Presidency; Madras Agric.
Bull. vol. 11., TSo. 49.

BARTON, E. S—(Mrs. Antony Gepp) List of Marine Algae collected at the Maldive and
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vol. XXXV., p. 475.
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Soc. vol. XXXV., p. 275.
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gyrans; Jour. Linn. Soc. vol. XXXVI., p. 405.

BOTJRDILLON, J. F.—Holigarna nigra, a new species; Ind. Forester vol. XXX., p. 95.

BRANDIS, SIR D.—A note on Gelsemium elegans, Pharmaceutical Journal vol.
p. 868.

BRANDIS, SIR D.—The Bamboo Fungus of Burma; Pharmaceutical Journal vol.
p. 868.

COOKE, T.—Eleiotis trifoliolata; Hooker's Icones Plantarum vol. XXVIII.,

COOKB, T.—Flora of the Bombay Presidency, vol. I1., part I.

FINET ET GAQNEPAIN.—Contribution a la flore de [|'Asie orientate; Bull. Soc. Bot. fie
Francevol. L., p. 547 : vol. LI., p. 56; p. ISO

FISHER, W. R.—Sweet Chestnuts in India; Ind. Forester vol. XXI1X., p. 190.

Linn,

TIXX.,

TIXX.,

t. 2753.

GAGE, A. T.—A census of the Indian Polygonums; Records Bot. Surv. India*vo\. IT.,
p.371.
GAMBLE, J. S.~(See KING, Sir G.)
GAGNEPAIN— (See FINET).
Bomb.

GAMMIE, G. A.—The trees and shrubs of the Lonavla and Karla groves; Jour.
Nat. Hist. Soc. vol. XV., p 279.

GLEADOW, F.—Jatropha Curcas; Jour. Bom N at. Hist. Soc. vol. XV., p. 365.

HEMSLEY, W. B.—Bulbophyllum, auric omum; Bot. Mag. vol. LX., t. 7938.

HOOKER, Sir J. D.—"Iris Collettii, Impatiens faicifer, Agapetes Moorei, Sanromatum
brevipes;, Bot. Mag. vol. LIX., t. 7889, t. 7923, t. 7923, vol. LX
t. 7940.

HOPE, C. W.—The Ferns of North-Western India, Part IIL—The General List; Jour.
Bom. Nat. Hist. Soc. vol. XV., p. 78; p. 415.

KING, Sir G. AND GAMBLE, J. S—Materials for a Flora of the Malayan Peninsula, No. 14,
Jour. As. Soc. Beng. vol. L XXIL, part 2, p. 111.

ﬁJRTIKAR Lieut.-Col. K. R.—The Roisonous plants of Bombay, Part XX.; Jour. Bom.
Nat. Hist. Soc. vol. XV., p. 56 (with Plate).

D—Some additional Scrophularinea; Jour. As. Soc. Beng. vol. LXXIlh, part 2,

Prane 011, .
Pray’ D.—The Species of Dalbergia of S. E. Asia; Ann. Roy. BoL Gard., Calcutta, vol. X.»
an part 2.
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p.363.)

O.1.C. P. O.-No. 983 D. B. S, | A-2-8:1904=~50.-B. N. D,






Report of the Director of the Botanical Survey of India for the year
1904-1905.

1. Survey Of Eastern India—It was not found possble to depute a
botanist to do any botanica surve\éowor_k in the prc()?er sense in the area under
the Superintendent of the Roya .botanic Garden, Calcutta. Native collectors
—who however are not in the remotest sense botanists—were sent to Sylhet, to
Tenassrim and—by the kindness of Mr. Merk, Chief Commissonér of the
Andamans—to the Nicobar Islands. Lepcha collectors were dso employed in
the Chumbi valley, working under the supervison of Mr. G. L. Searight, the
officer then in_charge of the Xoed Surv?/ there, Native collectors were aso
made use of in Chota Nagpur through the kindness of the Reverend Father
Cardon, S.J. The officars of the Tenasserim Forest Circle adso contributed a
good few. interesting plants. Although the efforts of the native collectors
resulted in a goodly accumulation of specimens, a true picture of the character
and aspect of the vegetation of any district collected over can be formed only
by a qudified botanist surveying’it at first haad and unhurriedly. So far as
the survey has to depend on collectors quite ignorant of botany O far isit an
unsatisfactory make-shift.

2. Survey of Western India—During the hot weather vacation
Mr. Bhide, the officer then in charge of Mr. Gammi€'s duties, made a botanical
excursion from Kolhapur to Ratnagiri viad Amba Ghat, returning by the
Phonda Ghat. In the cold weather Mr. Gammie botanised over parts of
Guzerat and the Ebandesh district.

3. Survey of Southern India—The Government Botanig—for reasons
fully set forth in his report as Government Botanis—could give but little
attention to systematic survey work during the year. He, however, made col-
lections at various places wherever he was on tour in connection with his
economic duties. A sub-assistant dso collected in the Travancore backwaters
and aong the chief sandal-bearing tracts of Mysore.

4. Survey Of Northern India*—The Economic Botanist to the Govern-
ment of the United Provinces is shewn in the dasgfied list of officars of the
Botanical Survey, He states that he is unable to furnish a report.

5. Publications—During the year there were issued the following

numbers of the Records of the Botanical Survey :—
Volume I1l. No. 1__The Vegetation of the district of Minbu in

Upper Burma by A. T. Gage.
Volume lll. No. 2—The Vegetation of the districts of Bughli-Eowrah

and the 24-Pergunnahsby D. Train.
Volume IV. No. |.—An Epitome of the British Indian Species of
I mpatiensy Part J, by Sir J. JD. Booker.
Various other papers have been published during the year, which have got
little or nothing to do with the Botanical Survey of India asa Department.
They are mentioned in the appendix to this report.
6. Economic Botany.—The Officiating Director attended the Conference
of the Board of Agriculture held at Pusa in January 1905. )
~ The enquiry—referred to in last year's report—into the _identjty and
distribution of the various Agavesand Furcroeas, was finished duripg. the
year, and the results have been embodied in a Bulletin of the Bepgal Agri-
cultural Department still fri the press. Samples of the fibre obtaned from
Plants of Crotalariajuncea in cultivation during the year were sent_to England
*<* valuation. On the whole these samples were bad as compared with those
<f the previous year, bat it was clearly enough brought out; that there IS not
*ay real difference in the plants raised from ssed recaved from widdy
separated parts of India The samples sent to England from the Botanic
Gwde, compared well enough with trade samples from ~"P°~ > @f
and dsewhere which reacted the London market about the same time in
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November but compared badly with the Bengal or Belgatchia brand of Sunn-
hemp which reached London about February. This may have been due to the
fact that the sowing of the seeds for experiment in the Calcutta Garden
apparently took placeat an unsuitable time, and the fibre consequently was
harvested under unfavourable conditions. In Northern and Central Bengal*
Chota Nagpur and in the United Provinces, Sunn-hemp is sown in May or June
and harvested in August or September, the product reaching the London market
in November. In the moister digtricts, especially in Eastern Bengal, Sunn-henjp
IS sown after the Jute harvest in September and October and harvested in
December and January so that the Bengal brand of Sunn-hemp may reach the
London market in February. The experimental cultivation isto be repeated,
sowing this time in accordance with the Eastern Bengal practice.

The Director in conjunction with the Inspector General of Agriculture and
the Reporter on Economic Products to the Government of India, investigated the
alleged deterioration of Jute, and a report thereon was submitted to Government,
A great number of various kinds of cotton received from the Inspector” General
of Agriculture have been cultivated durin? the year for botanical identification,
The cultivation of plants and the identification of plants and specimens oi
economic importance on behalf of the Reporter on Economic Products has
gone on as usual.

The Economic and Agricultural problems dealt with by the Economic
Botanist to the Bombay Government and by the Government Botanist, Madras
are referred to in their respective reports subjoined. This economic * and
Agricultural work which takes up mogt of the time of those officers, is initiate(é
and entirely controlled by their respective Governments 0 that it does no
come directly under the cognizance of the head of the Botanical Survey.

1. StafL-Lieutenant-Colonel Prain, I.M.S, wasin charge of his pog as
Director of the Survey until he went on furlough on 1st November 1904, A *°*
the remainder of the financial year Captain A. T. Gage, |.M.S,, officiated-
Mr. G. A. Gammie was on |eave from 19%th March 1904 to 19th September
1904, during which period Mr. R. C. K. Bhide, officiated. Mr. 0. A, Barhgr
had charge of hispost during the year. Mr. H. M. Leake is shown in wf
classfied list of officers of the Botanical Survey as appointed to the Department
in November 1904.

A.T. GAGE,

Acting Director, Botanical Survey of Jndéo:



Report on the Botanical Survey Operations in the Bombay Presidency
for the year 1904-1905 by G. A. Gammie Economic Botanist, in

charge of the Botanical Survey of the Bombay Presidency.

| was absent on leave from the 1st April to the 19th September, and
again on deputation to the conference at the Agricultural Research Institute,
Pusa, from January 3rd to January 11th, 1905. Duringthese periodsMr. R. K.
Bhide, the keeper of the Herbarium, held charge of the office

1. TOURS.—Duringthe hot weather vacation Mr. Bhide, accompanied by
Mr. Shevade, Assistant Biological Botanist at the Pusa Research Institute,
completed a botanical excursion from Kolhapur to Ratnagiri vid Amba Ghat,
returning vid the Phonda Ghat. During the cold weather vacation | botanized
over parts of Guzerat and the Khandesh District. In addition | devoted much
time to the conduct of botanical resarches in the Government Farms at
Kirkee, Manjri and Surat. The work effected at the Ganesh Khind Botanical
Gardens forms the subject of a separate report submitted through the Director
of Land Records and Agriculture. Thetwo plant collectors paid several visitsto
Lonawla, Khandala, Mather an and other placesin search of particular plants.

2. THE HERBARIUM .—T he following gentlemen have made most valuable
contributions daring the year. Dr. T. Oooke, who presented a further instal-
ment of his Herbarium up to the end of Boraginaceae. His collection is
invaluable as it is named in accordance with his book.

The Superintendent, Royal Botanic Gardens, Calcutta, who presented a
valuable series of specimens.

Mr. G. M" Ryan completed his collection of Thana plantsand these now
remain for us to conjointly work up for publication.

Mr. A. 0. Hartless presented a large set of Eastern Himalayan plants.

The Superintendents of the Victoria Gardens, Bombay, and Empress
Gardens, Poona, sent specimens of many rare plants primarily for purposes of
identification. :

The following is the record of specimens incorporated into the Herbarium
during the year .—

Cadllected by Mr. Gammie . L .. . 954 sheets.
» n Bhlde . - . . . . 1,459 ”»
Shevade . . . . . . 6%,
" . (larade . . . . . . 1243,
Presented by Dr. T. Cooke . . . . . . 1,066
, Mr. Hartless . . . . . . 1007
Ryan . - . - . . 760 o
”» » Moallison . . . . . . 142
o Superintendent, Royal Botanic Gardens, Calcutta 8;% 9

99 Empress Gardens, Poona - . ”
Victoria Gardens, Bombay ; 30 »

Total . 8287 n

——

The following isthe number of specimens distributed :—
To Ganesh Khind Botanical Gardens . . « '« 109 shedts.

3. PuBLIiCATioys.-Part 1 of Volume Il of Dr., T. Oooke> Itaa-rf the
Bombay Presidency was published. | supplied a revised 23" a\aegnt o
the Indian cottons with coloured illustrations drawn by Mr, Bhide, to _tbe
Inspector General of Agriculture in India whois" " " PA AN S J A
Preliminary classifications on the wheats, juars, rices, etc., of Bombay haye.now
teen drawn eut ane | Repe te publish them after another season s experience

4. SISAL HEMP.-NO healthy plants flbfhered ditiey e YRR+ 1ig»
aready in cultivation at the Ganesh Khind Botanical Ga'dens aw. mating
good progress.  Those at Nandgaon increase in size very dowly and it win De

some year s before they attain ther full size.
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5. SABAI GRASS—This experiment is now being conducted at the Ganesh
Khind Botanical Gardens. It has been proved that this grass can be suc-
cessfully grown in the Deccan as a commercial .venture so that it is not neces-
sary to continue the report oh this subject.

6. ESTABLISHMENT.—I have to thank Mr. E. K. Bhide for his efficient
control of survey operations during my absence and also for his assistance,in
thework throughout the year. Mr. Shevade, B.Sc, also asssted as a part ot nis
training for the post of Assistant Biological Botanist at Pusa. Messs. Garaae
and Khomna, the two plant collectors, have done good work.

G. A. GAMMIE,
Economic Botanist and Officer in charge

Botanical Survey of Bombay-
COLLEGE OF SCIENCE,
POOHA;
The 22nd June 1905.

«1.C.V.0—No. 1021 D, B. S. 1.—26-7-1905 ,-~52.—B. N. D,
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ANNUAL REPORT OF THE GOVERNMENT BOTANIST, MADRAS.

| have the honour to present the following report of work done in my office during the

year 1904-1905.
2. Owing to various causes this work suffered considerable derangement—

(1) The office was transferred during the ?ear to the Drill Hall of the Madras Volun-
teer Guards, The collections were rearranged and spread out, the new premises were furnished,
a laboratory was constructed and the library brought into order.

(21 There wasagreat extension inthework of the Samalkota sugarcane farm. Land was
acauired for a permanent farm and building operations commenced. Two new farms were
oSned-oneat Palur in South Arcot for the study of ground-nut, sugarcane and indigo, and
one at Taliparamba in Malabar for the study of pepper. .

(S) The ordinary work of the office was further disturbed by the deputation of the
Goverhment Botanist to the Pusa Conferenceand tbe ensuing heavy work m connection with the
development of the Agricultural Department in Madras.

b addition was made to the Staff inthe shape of fiddmen.  This experiment

future prospects.  Only two of the three posts have been filled. oh  otod
; H : year. e tours proje
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Collections of minor importance were made at various places wheiever the Government
Botanist was on tour,

G. The herbarium received a considerable amount of attention. The whole of the cases
were rearranged and the sheets examined and cleaned upon transference to more commodious
quarters, andtheregular monthly inspection was rig-idly adhered to. About 2,000 sheets were
mounted, this number being made up of 1,000 from the Godavari gorges, 700 from the
Wynaad and 300 from the Kistna uplands. Three hundred sheets were mounted for the
Calcutta herbarium end abont the same number was despatched. In exchange for these, 29J-
sheets were received from Calcutta.

Only 500 sheets were written on and incorporated in the finished collections, and thisfact is
worthy of attention. Thereisa very large collection of mounted specimens in the herbarium
not yet written upon. Many of these are already worked out, but there has not been timefor the
Sub-Assistant or the Government Botanist to put the finishing touch and add them to the col-
lection. During the year 2,U00 sheets have been mounted and only 500 have written upon,
the mass of sheets undealt with having thus been increased by 1,500, and thisin a year when
active collection was in abeyance. The Botanical survey of the Presidency takes up a very
small portion of thetimeof the staff at present. But, considering the value of the collection ana
the advisability of keeping pace with Bengal, Bombay and the United Provinces in all of whicn
floras have now been prepared, it should be placed upon a more satisfactory basis.

7. During the intervals of economic work, the Government Botanist devoted some of, his
time to a biological study of the parasitic phanerogams of the Presidency. These have consider_i-;
able economic importance. Thevarious species of Loranthus severely injure many of the fore*
trees and acareful study of their mode of life has been instituted. Considerable collections have
been made of all stages of their development from the seed to the mature plant. Observatiops
are much needed by Forest officers as to the special birds which distribute the seeds of ™'
different varieties.

A close study has been undertaken of tl'e sandal haustoria. Itisfelt that abiological study
of this curious parasitic tree is needed in order to prepare the way for successful plantation™
Some of the results of thisinvestigation have been published in a couple of papersinthe ' Indian
Forester ".

8. Although no great strides have been made in the collection of economic plants dur‘i,ng
the year (for the reasons stated in paragraph 2), the tendency towards the development of w,
branch of herbarium work at the expense of the systematic survey has been very marked. *-%
study of plant diseases generally has received a check because of the absence of competen
assistants and the necessity of employing the whole staff on general agricultural ™2 1%
Practically the whole strength of the office has been thrown into the foundation of the tnr
farms mentioned below.

9. The work of the sugarcanefarm at Samalhota has been carried on with energy. Q*AE
attention has been paid tothe collection and study of the different varieties of canes, 30 or *®
which have now been got together. Large numbers of the Red Mauritius canes were distribute
to the ryots at the commencement of the year and the plots on which these were planted 2%~
inspected twice during their growth by the Agricultural Inspector. The success of thisvane f&
as compared with the local kinds was so marked that the demands for seed were in far excess °
the capacity of thefarm.  The experiments with methods of planting, the application of dnTof,
kinds of niawares, ine formation of a weed compost, the raising of seedling canes and ti’
collection of sports have been continued.

Under instructions from the Director of Agriculture, a block of 36 acres has been selectef
for the formation of a permanent sugarcane farm, the land during the past«? y*ars having £eg"
rented each season, a jaggery shed and store-house has be’n erected and “plans ha<* ~&€
prepared for the laying out of the farm, the erection of quarters for the Inspector in cherg®
ana an inspection bungalow for European officers.

The farm has received many visitors including the Director of Agriculture, the neP“:‘r
Director of Agriculture, the Collector of the district, Dr. Lehmatin, the Hon'ble Mr. Y"’ta'
the Raja of Yenkatagiri, three Zamindars of Peddapur, the Manager of Pithapuram Esta’
the Cocanada Chamber of Commerce, the District Association and“hundreds of ryots, mﬂﬂz
of whom have travelled great distances. Selected cultivators deputed by various | a Pk
have been received upon th/sfarm and instructed in the methods of cauV ~cultivation adopt?
During the year «* set of Barbados seedlings have been successfully introduced and are hef |
grown under observation at Saidapet farm and the Agri-Horticultural Society's garde
in Madras. -

10. Consequent upon the study of the conditions of the pepper plantations commenced J%t
year, it was”dedded by Government that a special farm should be devoted to the su"bé
Atter_a considerable amount of touring, it was considered advisable that ,this farm shouia.
placed m Malabar, the home of the pepper plant, and not in the' Wynaad, although aeiu &
sidiaiy farm might be formed there later. A site has been -accordingly °'°° Jh
Taliparambam the Chirakkal taluk. Although most of the preliminary work has bee™
accomplished, the land ,had not been acquired at the close of the official year. e
. d4. ‘Lhe 1mportance of the groundenut in 8o : rious 4/
in this staple in the Poona farm lgd toa careful stulégrho? l"b‘ig: gi:the'i‘)liig;r:;fso\i:r? made by t'h:
Government Botanist and several by his assistants in the South Arcot district snd, Hoellys
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site for the farm was sdlected near Palur in the Cudddore taluk. Arrangements were made
by the inclusion of 5 acres of wet land for the formation of a sugarcane nursery in the south
of the Pres denca/_, and a truck-load of the best Samalkota varieties were sent down and planted.

igo varieties had been collected in the Government Botanist's office, as detailed

A number of in
elsawhere in this report, and these have been planted as a rotation crop on the dry land not
required for ground-nut. The land for this farm has been rented for two years. It has been

enclosed and planted up and an dffice and cattle-shed have been erected.
12. The following subjects of economic interest have received specid attention durino:

theyear .(—

~ Grasses—Seven hundred and eighty-flve sheets were mounted during the year, com-
prising collections from Tinnevelly, the Nilgiris, Madras and the Wynaad. Seventy-one of
these sheets refer to diseases. A set of grass-smuts, sent for determination in November 1903,
were worked out by Dr. Butler, and, out of the fifteen kinds sent, six were found to be new

gpecies, while three have not been finally named.

13. Lemon-grass—Two lots of |emon-grass have been received for the herbarium, one from
Mr. Jowitt of Ceylon, who is speualéy studying the group, and one from Mr. Barton WI’I%I;I'[
of the Nilgiris. “ These have been determined asregards the gpecies, but the naming of the
varieties has not been possible in the absence of authentic herbarium specimens.

A wardian case of Cochin lemon-grass was carefully packed and forwarded to Kew for (he
Imperial Commissioner of Agriculture In the West Indies. The result was a failure, the plants
being dead on th"ir arrival in EngUnd. A third lot has been obtained from Cochiu for
another attempt. Seed will also be collected for trans mission.

14. Agaves—Atthe instance of the Superintendent of the Calcutta Botanicd Gardens,
and of Mr. J._ R. Drummond, 1.C.S., a thorough survey has been made of the agaves of the
Presidency. These plants, athough widely scattered, are not natives of India, having been
introduced at various periods. One hundred and nine lots were received and forwarded to
Calcutta.  The sending of such large specimens involved a considerable amount of labour and
the collection of their vernacuLir names and uses entailed an active correspondence throughout
the year. The results, however, have judtified the trouble, for it has been found that the
names locally applied are pretty generally incorrect. The economic importance of this cannot
be over-estimated. Various attempts have been made in South India to start fibre plantations,
and, for this, the true determination of the speciesis of prime importance. For instance, the
plant usualy caled Agave americana provesto be Agave vera-cruz and the fibre value of these
plants is probably very different. A bulletin on the subject is about to be published by the
Calcutta authorities and full details will be found in it regarding the Madras varieties.

15. Sorg/ittms (cholnmonna),—Seventy-one numbers of sorghums were forwarded to the
Reporter on Economic Products in continuation of last year's collections. Specimens of all
these have been retained in the locd dffice herbarium, A study was made of the Irungu
cholums in the Koilpatti farm and these were divided into fifteen varieties which, it was re-
commended, should be kept apart. An attempt was made to classfy al the sorghums thus
far collected and an assistant went over all the sheets with the Deputy Director of Agriculture.
The collection of sorghums in the dfficeis now large and fairly representative. It includes
680 sheetsof sorghum heads and 70 sheets of diseased specimens, filling six large herbarium

cases.
16. Yams, etc.—The surve% of the wild yams of the Presidency has been continued and
51 sets of leaves and tubers have been forwarded to the Eeporter on Economic Pioducts tor
Besdes these, various packages of paddy, kudiraivali

further growth and determination.
{ Panicwmfrumentaceum, Roxb), varagu, cumbu, tenai, pepper chillies and so forth were a*o

forwarded for experimental growth at Sibpur, duplicates being retained in the office collection.

17. Indigo —Indigo seed has been collected from various sources for growth on the Palur
fam_ An assistant was sent to Travancoie to obtain seed of Indigo/era longeracemosa. He
succeeded in finding a number of plants, the seed of which was sdlected and has been planted
at Palur, Saidapet, Pusa, Calcutta and Java. Seed of In dig of era ami, discovered only.in the
SatvamanfflanT taluk of the Coimbatore district, has adso been shown, but hidigojera
artitulata:* found in the Panad taluk of the Kistna district, was not obtainable because of the
falure of the north-east monsoon. Delhi indigo* xm obtaned trom Colond ,Pram.
Indigo/era arruia was received from Mr. Coventry at Pusa whde the Oocanada lanjore
and Nandyal varieties have been obtained from various parts'and have been planted in the
series.

18. Cotton —The investigation of cotton problems has been relegated to the dffice of the
Deputy Director of JUicilture. A certain amount of attention was, however, devoted to the
sabject.  iT?e cotiectionoi the tree cottons ir.mMM”rtsofe Presdency was grown, on
the Saidantt K for the Inspector General of Agriculture, and habmum—Bpedmm*Log“sigsfe’g

4 - T, ' - . 3 1 American coflons
were collected d the year. Similarly, eighteen varieties of , con
Suitable ;:r eul tl}g::.lt.li%n on 'l}ight soil with i;-n'uahon, were obtained from the KOlIPﬂtrt; fajr::n
and grown at Saidapet. Herbarinm specimens have peen taken of these. A oc:llple of plo :
ot gk atn, the Ferrpotsof Rermol o, e Srlows Bt s o £ o
sidapet under the | t “Botanist’s directions. ree » E e
grow#r)]i:] were tried |ﬁ?ﬁcer§§8ﬁ1, Tanjore and Coimbatore Jails, an attemp! be“‘g.:h’:‘."“l"3 ttg
determine the nature of the plants grown from bazaar seed in each case mg
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unfavourable nature of the weather, all of these plots which were inspected several times
during the year, have failed.

19. Castor.—At the ingance of the Ceylon Agricultural Department, a small
oollection of the different varieties of casor was made and the following were transmitted :—
Pedda and Chitta amudam from Bezwada, Periya and Chitta amanakku from Coimbatore,
paytra amudam from tJuntur, Tota amudam from Hindupur and Shenhottai, from Erode
The reaults of sowing these different varieties in the Ceylon agricultural farm will be followed
with interest and should be of use to Madras.

20. A great amount of miscdlaneous work has been accomplished by the office during
the year and the correspondence has been large. Attention has already been drawn to the
absence of the killed assistantsin the investigation of plant diseases. Condderable numbers of
specimens have, however, been obtained during theyear and havereceived as careful attentioa
as was possible under the circumstances. No large additions have been made to the collection
of Madras plant-pests. The Cryptogamic Botanist to the Government of ludia, besdes
naming our grass-smuts, has forwarded a useful herbarium set of sugarcane diseases in North
India and has helped us in various other ways. Both he and the Inspector General of
Agriculture have visted Madras during the year to the great bendfit of the Department.
Upon removal of the office to more commodious quarters, thecollection of photographic negatives
has been got into order and now numbers between 300 and 400. Work in this direction
has, however, been hampeed by an injucr)%/ in the Government Botanist's fingers and the
absence of any oneelse in the office capable of doing the work. A photographic subordinate
isbadly needed. The dffice has sustained a severeloss in the death of the artist Govindarajulu
who showed great talent and whose place it will be difficult to fill.

C. A. BARBER,
Government Botanist, Madras*
MADBAS ;
The 12th June 1905.

G.1.C.P.O-N* 1021 D. B. 8.1~86.M 905.-62.-B. \. D.



APPENDIX TO BOTANICAL SURVEY OP INDIA REPORT FOR 1904-1905.

'A list of papers published during 1904-1905 hearing on the Botany of India.

BOURDILLON, T, F.
BoURDILLON, T. F.
BOURDILLON, T. F.
BOURDILLON, T. F.

" BRANDIS, SIR D.
BURKILL, I. H.
DRUMMOND, J. B.
FINET ET GAGNEPAIN
FISCHER, C. E. C.
GAGE, A. T.

GAGNEPAIN, F.

GAMBLE, J. S.
HIMSLEY,
HEMSLEY,
HEMSLEY,
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HEMSLEY,
HOLE, R.
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HOOKER, SIR J. D.

HOOKER, SIR J. D.

KING* SR G., AND GAMBLE,

+, 8,
MAIHALUXMIVALA, C. D.

MARTELLI, U.
NECHITCH, A.
PaAis, D.
Pra1,, D.
Pramy, D,

Pramy, p,
Prawy, D,

Pn.tm, J)

Eugenia Raina-Varma, a new species. |ndian Forester, xxx,
No. 4, p. 147.

Eugenia occidentals, a new spedies. Indian Forester, xxx,
No. 5, p. 195.

Dialium travancoricum, a new species. |ndian’ Forester, xxx,
No. 6, p. 243.

On two species of blackwood found in Southern India. |ndian
Forester, xxxi, No. 3, p. 124.

Lindera aromatica. Hook |cones Plant, viii, t. 2784.
See Prain.

On a new Scirpus from Baluchisan and certain of its alies?.-
Journ. As. Soc. Bengal, Ixxiii, pt. ii, 1904, pp. 137—148.

Contributions a la Flore de FAsie orientale.  Bull. Soc. Bot. de
France, li, p. 388, 461.

Notes on the Flora of Northern Ganjam. Journ. Bombay Nat_
Hist. Soc, xv, No. 4. p. 537. ¥

The vegetation of the district of Minbu in Upper Burma
Records Bot. Survey India, iii, No. 1.

Zingiberacees et Marantacees Nouvelles. Bull. Soc. Bot. de
France, li, No. 4, p. 164.

See King.

Loropetalum chinense.  Bot. Mag., 3rd Series, Ix, t. 7979.

Rosa gigantea. Bot. Mag., 3rd Series, Ix, t. 7972.

Dendrobium Williamsoni. Bot. Mag., 3rd Series, Ix, t. 7947.

Vanda pumila. Bot. Mag., 3rd Series, Ix, t. 7968.

Tupigtra Clarke. Bot. Mag., 3rd Series, Ix, t. 7957.

A contribution to the Forest Flora of the Jubbulpore Division,
C. P. Ind. Forest, xxx, pt. 11, p. 499, pt. 12, p. 566.

An Epitome of the species of Impatiens of British India, Part I.
Records Bot. Survey India, iv, No. ].

On the species of Impatiens in the Wailiehian Herbarium of the
Linnean Society. Journ. Linn. Soc, xxxvii, No. 257, p. 22.

Materials for a Flora of the Malayan Peninsula, No. 15. Journ.
Asiat. Soc Bengal, Ixxiii, Part |1, No. 3, p. 47.

Notes on some of the plants introduced into the Victoria
Gardens, Bombay, during the pag eight years. Journ.
Bombay Nat. Hist. Soc; xv, No. 4, p. 674. )

Pandani Asiatici nuovi. Bull. Soc Bot. Hal., 1904, No. 6, p.
298.

Sur les ferments de deux levains de I'Inde, le Mucor Prainii €t le
Demotidium Chodati. Bull. Soc Bot. de France, v., p. 106.

The vegetation of the districts of Hughli-Howrah and the
24-Pergunnahs. Records, Bot. Survey of India, iii, No. 2.

- An undescribed Indian Musa.  Journ. Asiatic Soc Bengal,

Ixxiii, Part I, No. 1, p. 2> (Noviciae Indicse X X1).
An undescribed Araliaceous Genus from Upper Burma.  Journ.
AsiaL Soc. Bengal, Ixxiii, Part 21, No. 1, p. 23, with plate.

(Novicise Indicse XX11).

lour orchids new to the Indian Flora. Journ. Astat. Soc

*  Bengal, Ixxiii, Part Il, No.5, p. 189. (Novicise Indie®
XXI11).

Some new Indian Plants. Journ. AsiaL Soc Bengal, Ixxiii,
Part 11, No. 5, p. 192, with 2 -plates. (Novici© Indie®

XXIV).

~ On the Morphology, Teratology and Diclinism of the Flowers of

Cannabis. Sci. Mem. officers of the Med. and Sanit. Depts.
of the Government of India. New Series, No. 12.
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« Notes on the Roxburghiacese, with a description of a new speci@

of Stemona. Journ. Asiat. Soc. Bengal, Ixxiii, Part II>
No. 2, p. 39. .

»+ The Asdiatic species of Ormosia. Journ. Asiat. Soc. Bengal
Ixxiii, Part 11, No. 2, p. 45.

On Dioscorea birmanica—a new species from Burma—and two
alied species. elo«/» ~'0$. &% Bengal. Ixxiii, Part «,
1904, pp. 183—187. .

* Dendrobium regium* Botanical Magazine, 4th Series, h
t. 8003.

» Spathoglottis Hardingiana. Bot. Mag. 3rd Series. 1*>
t. 7964.

. The Wild Plantain (Musa superba, Roxb.) Journ. Bombay Nat.
Bis. Soc. xv, No. 4, pp. 586—593, with plate.

* Water-yielding plants found in the Thana forests. Journ.
Bombay Nat. Bist. Soc. xvi, No. 1, p. 65.

« Contribution a I'etude dea Apocynees indo-chinoises. Trav.
Labor. Mat. Med. Paris, 1904. Tom. 2, Part. 4.

¢ On the fruit of Mdocanna bambusoides. Trans. Linn* Soc.

2nd Series, vi, Part 9.
. Arundinaria Falconeri. Bot. Mag. 3rd Series, Ix, t. 7947.
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Report of the Director of the Botanical Survey of India for the
. year 1905-06.

1. Eastern India—la Benga one collector was sent to Orissa and
another to Pusa, the latter to collect the interesting plants of the still wild
parts of the estate. Collections of living plants continued to be made in
Chota Nagpur by men working under the supervision of the Rev. Father
Cardon, SJ. In the Darjeeling district collections were made by the Acting
Director to supplement the herbaria in the Lloyd Botanic Garden, Darjeeling,
and at the Government Cinchona Plantation. The Curator of the Lloyd
Botanic Garden collected on the high levels of Sikkim both plants and seeds.
In the Chumbi valley one of the garden colléctors accompanied Mr. J. C.
White, C.I.E., on atour, and did some collecting along the route. In Assam
the Botanical Survey was fortunate in having collections made on its behdf
by Mr. A. Meebold, a German Botanist, during a journey across the Naga
Hills to Manipur and thence to Silchar.

In Burma the Survey was unfortunate in its own collector. He was sent
to the district of Pakdkku to cDllect material to serve as a northward conti-
nuation of the survey of Minbu district made in 1903. However, the inhabi-
tants of Pakdkku appear to have considered the harmless enough operations of
the plant collector as of a nefarious character connected in some mysterious
way with afancied poisoning of wells. The result was that collecting in
Pak6kku came.to an abrupt concluson and the collector had to be recalled.
Prom Pegu Mr. J. H. Lace, Conservator of Forests, contributed interesting
and as usual excellently prepared collections. From Tenasserim very interest-,
ing and important collections continued to be contributed by the Forest
Department. A thorough botanical survey of the district by atrained botanist,
for severa years in successon, would be likely to yield very interesting results,
but at present there is unfortunately no officer available.

2. Western India—Mr. G. A. Gammie collected in Bassein, Ahmedabad,
Kaira, Surat, Khandesh, Ahmednagar, Poona, Belgaum and Dharwar. His
report is appended. In addition to those officid collections, Mr. G. M. Ryan,
of the Forest Department, has completed his collection of plants of the Thana
district. The same officer has aso collected largely in the Poona district
during the year. _

3. Southern India—The time of the Government Botanist, Madras, is
so largely taken up with agricultural and general economic work, that only
very limited attention can be given to systematic survey work. What has
been done during the year In the latter direction is detailed in paragraph 4
of Mr. Barber's Report as Government Botanist, a copy of which is appended.
Mr. C. E. C. Fischer, Deputy Conservator of Forests, Coimbatore, although he
has no officid connection with the .botanical Survey, has done excellent work
i? his leisure, time and the Calcutta Herbarium is indebted to him for a rich
and excellently prepared collection of Coimbatore plants.

4. Northern India—Officidly nothing whatever has been done. Mr.
Meebold, however, the same gentleman who collected in Assam, made at
extensive tour in the N.-W. Himalaya, chiefly in Kashmir. He was dlowed
U facilities for working in the Calcutta Herbarium, to which he has kindly
Presented a duplicate set of his collections.,, The bulk of them are being
forked up at Bredau, and already several novel tieshave been discovered.

.. 6. Publications.—During the year there wasissbed No, 2 of Volume IV of
the Records of the Botanica Survey of India, forming Part Il of An Epitome
gthe British Indian species of Impatiens by Sr J. D. Hooker, G.C.Sl.
F*rt 1l of Volume Il of Dr. Cooke's Flora of the Presidency of Bombay
Ringing the work up to the natural order Verbenacese has appeared during -
JJeyear. Amongst,other publications not immediately connected with the
sBotanicd Survey asa Department, the more important are '.—The Aconiteh of
**<tto with 21 plates, a monograph by Dr. 0. Stapf, principal Assistant m the
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Botangeé:ﬁgm’c florr%;ng Part || of Volume X of the Annals of the Rayal
systematio Botany - Sir @< 212 @ very valuable contribution to the study "of
vi‘"j»v"jﬂ-.a_iiavgnlil-yﬁf-lf il/\'Q 9Q an ane chré'J(%grr]réblgg Materials for a Flora
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the year is appended to this report.

6. Economi : :
of the Wors ot thecB%é.i\. 1— NB8tunrfeo(n ic problems forms no parfc
of the ﬁ@-Se o . Anfgoen:; e SmUL\ge—éngglsg;%:i‘;t has n_(%yerthelesEs taken _upénc%st
nstete-SevL",? ?2n°"P7- "' opacities as Economic Bota
fn thei nd..SrSZ?rgL::;I gQyernments. Their economic work is fully detailed
gge{rhag %OISnLI.?/\I P onomic %}Qg’hoﬁ‘e% Irt comes unger the contsodération
in a®2¢f S'| -L—‘SO}y H»Paityrand in %fs as "tjpe Acting Director
s : .\ 8ABH A T™ | ; !
EcononSc P L.S.2. AP -AC° Y I of Agriculture and the Reporter on
asNtheTrowTno® f Gagd. Tt Government reports on such  subjects
lathvrisl tS.£ LOf 1 Pia MANATatne jnvedtigation of the causes of

-T railwa i i
creosote, and the manufacture of wood pulp for,;)a;}:?:;;s]’ti;;? production ©
7. Staff.—Lieu;c ant-Colone Prain, 1.M.8., was on furlough throughout

o, Jear, daring the whole of which Captain A. T. Gage, I.M.S., officiated,
T otlicers of {1\ survey held charge of their respective poststhroughout

the year!
A. T. GAGE, Oaptai*, I.M.S,,
Acting Director, Botanical Survey of India.



Eeport on the Botanical Survey Operations in the Bombay Presidency for
the year 1905-06 by 6. A. Gammie, Economic Botanist, in charget of

the Botanical Survey of the Bombay Presidency.

| held charge of the Botanical Survey operations throughout the year. -

1. TOURS.—Asthegreater part of my time was devoted to investigations
in Economic Botany and to the organization and supervision of the Ganesh-
khind Botantcal Gardens, and the Botanical Garden and Experimental Farm
at Bassein, the following districts only were visited and survey operations
conducted in them in conjunction with other duties;—Bassein and the
surrounding country, Ahmedabad, Kaira, Surat, Khandesh, Ahmednagar,
Poona, Belgaum and Dharwar. An exhaustive enquiry was made into the
distribution of the various forms of wheat and rice throughout the Presidency,
and the results will be summarized as soon as possible in separate reports.

Special researches were carried out on behalf of Sr George Watt on an
edible species of Cyperus and several species of the same genus, which vyield
perfumes; for Dr. T. Cooke, information and specimens were obtained of some
doubtful plants. Many references were dealt with regarding the identification
of plants and in many cases also their economic uses.

2.HERBARIUM .—Thefollowing sheetswereadded duringtheyear: —

Foedmens collected departmental- . 2480 shedts.
» presmted by Dr. T. Cooke C.I. E . . . 2412,
Cdcutta Herbarium . « . 5

” ”

Total . 4947

The specimens presented by Dr. T. e Coofce are particularly valuable as they
form part of the material on which heis elaborating a Flora of the Bombay
Presidency. Mr. G. M. Eyan has completed his collection of Thana plantsand
we are conjointly drawing up a paper on the Flora of the district. Since his
transfer to the Poona district he has collected many specimens during his tours
and these will also be used ultimately in the preparation of another paper.

3. PUBLICATIONS.—Another number of the Flora of the Bombay
Presidency has been issued by Dr. Cooke bringing the account down to
Verbenacese. | published three parts of an account of the orchids of the
Bombay Presidency in the Journal of the Bombay Natural History. A
revision of my paper on the Indian' cottons was published by the Inspector
General of Agriculture and dset of coloured plates and photographs were
submitted for a new edition. Various botanical notes were also supplied to the
Journal of the Agri-Horticultural Society of Western India.

4. ECONOMIC WORK.—As this was conducted mainly in the Ganeshkhind
Botanical Gardens and on the Experimental Farms, details will be furnished in
Day report as Economic Botanist.

5. SISAL.—Six plantsflowered duringthe year and produced 9,545 bulbils.

Nearly 20,000 bulbils were distributed for experlmental purposes to many
applicants. « *
6.ESTABLISHMENT.—Mr.R.K.Bide, senlor Assistant Economchotanlst

was in charge of the Office and Herbarium of the Survey during theyear ™ » He
worked with his usual industry and intelligence and his skill as an artist is of
the greatest value to me. Mr. Gharade and Mr. Khomne, tiie plant collectors,
worked well during the year. o » GAMMIE,
, Economic Botanist and Officer in charge,
Botanical Survey of Bombay.

COLLEGE OF SCIENCE,
POONA;
The 22nd June 1906.

G.I.C. P. O.-No0.4D. B. S 1.-30-7-1906.-50. - W. 8. D'R.






Extract, paragraph 4, from the Report of the Government Botani'st, Madras for the year
1905-06.

4 The work in Systematic Botany has been of a varied character. The
whole collection has been kept thoroughli/) cleaned during the year. The sheets
"not yet added to the herbarium " have been completely rearranged for ready
reference. This necessary work was somewhat laborious as the number has
now reached over 10,000 sheets. A very large number of sheets have been
mounted during the year. Of these the chief collection was that of peppers
with 679 sheets while the balsams numbered 115. Of other plants 3,825 sheets
were mounted, bringing up the total to 4,619.

The balsam* (Impatient) received some attention and further collections
were forwarded to Sr Joseph Hooker for determination. The results were
unexpectedly interesting in that some ten new species were discovered to occur
in South India. ;

The sandal (Santalum album) flora collected in the typical Mysore zone
was worked out by the assistant.

A very large number of peppers (Piper nig rum) was collected and worked
out by the Government Botanist, chiefly from the Nilgiris, the Tambracherry
ghaut and the Wynaad, the Falnais and the Anamalais. Valuable drawings
of the more important species were added to the collection.

The flora of the Taliparamba farm received marked attention, the trees
and shrubs growing on the farm being collected and named.

A collection of the different species of barberry (Berbert)) was made for
Mr. Drummond, 1.C.S., chigfly from the Nilgiris, and a set of the seeds of
sundew (Drosera) was obtained for an American correspondent.

The whole collection of Gentians (Gentianaceoe) was forwarded to the
Eeporter on Economic Products for naming. Part of the collection of ebanies
(Diospyros) sent to Calcutta for the same purpose was returned. The Lemon
grasses (Andropogon Schcenanthus and A. Nardus) were also forwarded to
Calcutta and afterwards to Kew for similar treatment.

A special expedition was undertaken to the Travancore hills for the
collection of germination stages of Ochlandra travancorica. This was done at
the instigation of Sr Joseph Hooker, and the results were the formation of a
very fine collection in spirit of all stages, which was forwarded to Dr. Stapf at
Kew.

A special Study was made of the Madras root-parasites and their hosts, the
latter being named by the assstant. A very large collection of the root
connections (haustoria) was made in spirit for future work. This was chiefly
of Santalum, Osyris, Thesium* Olax, Cangjera and Ximenia. A first paper on
the sandal haustoria was sent to the editor of the Pusa Memoirs in September.

Numerous minor lots of plants were named for correspondents, largely
Forest officers, during the year. Among these was a set of plants forwarded
by the Collector of Malabar from the Lacoadives.

Two hundred sheets of plants were forwarded to the Director of the
Botanical Survey for incorporation into the local floras of the Calcutta
Herbarium, and forty Calcutta sheets were received in exchange from him.

G.1.C.P.0O.-No.iD.B. S 1.-8...M906.-50.-J. A.






APPENDIX TO BOTANICAL SURVEY OF INDIA REPORT FOR 1905-U6.

A list of Pap‘érs bearing on the Botany of India published during 1905-06.
. The Haugoria of Sandal roots. Indian Forester, XXXI

BARBER, C. A,
No. 4, p. 189, with 5 plates. *
BIRBAL, BABU . TheRipening of Cones of Pinus longifolia. The formation of
Pseudo-cones or Galls. Indian Forester, XXXI, No. 8§
p. 425.
BLATTER, E. . The Mangrove of the Bombay Presdency, and its Biology.
Journ. Bombay Nat. Rist. Soc. XVI, No. 4, p. 644, wit A 2
BLATTER, E. « ThepldPestinate organs’ of Trapa bispinosa, Roxb. Journ.
Bombay Nat. Hist. Soc. XTII, No. Ip. 84, with a plate.
BUTLER, E. J, . Some Indian Forest Fungi. Indian Forester, XXXI, Nos. 10,
COOKE, T. 11,12, pp. 548, 661, 670.
Dvrazz, J. F. . The Flora of.the Presdgncy of Bompay, val. I, Pa.\'rt I_I. _
. A new species of Diospyros. Diospyros Kanjilali, Indian
FINET ET GAGNEPAIN s Forester, XXXI, No. 6, p. 307, with plate.
* Especes nouvelles de TAse Orientale. Bull. Soc. Bot. de
FINETET GAGNBPAIN France, Lt1l,”No. 2, p. 125.
 Contributions al'etude de la flore de 1'Ase Orientale. Bull.
GAGE, A. T. Soc. Bot. de France, Memoire 4,1905.
» Eugenia pragermissa, a hitherto undescribed species from
Assam and Burma. Indian Forester, I, No. 1,
GAGE, A, T. p. 6, with plate.
. * Hedyotis dsaparensis, a hitherto undescribed Indian species.
GAGNBPAIN, F. . Jdurn? Asiat. Soc. Bengal, |, No. 9, 1905.

Zingiber aeees nouvdles de I'herbier du Museum. Ball. Soc. Bot.
GAMMIE, G. A. . de France, LIII, No. 2, p. 132.
The Orchids of theBombay Presidency, Part 11. Journ. Bombay
Nat. Hist. Soc. XVI, No. 4, p. 562, with plate.
. An Epitome of the species of Impatiens of British India, Part |1.
KINGJ, SSIR G., & GAMBLE, Becords Bot. Qurvey, India, IV, No. 2.
T Materials for a Flora of the Malayan Peninsula, Nos. 16, 17, 18.
’ Journ. Asiat. Soc. Bengal, |, Extra Number, 1905.

HOOKER, SIR J. D.

LEAL F. The Origin of Anonas. Anona squamosa L., Anona reticulata.
MAYES, W . L. Journ. Bombay Nat. Hist. Soc. XVII, No. 1, p. 195.

L Note on the occurrence of a parasitic fungus on Pinus excelsa.
CSTENPELD, C. H. . Indian Forester, XXXI, No. 7, p. 369.

PIERRE. L A List of plants collected in the Raheng District, Upper Sam*
o Bull. I'Herb. Boissier, 2nd Ser., 1905, No. 8, p. 729.
PRAIN, D, . Plantes nouvelles del'Asietropicale. Bull. Soc. Bot. de France,

LII,No. 7, p. 490.
PRATN, D. . The species of Meconopsis. The Gard. Chronicle, XXXVIL
PELIH, D. No. 964, p. 369.
. The Genus Ceratostigma. Journ. of Botany, XLIV, No. 517, p. 4.
Rao, M. RAMA . Mansonie®, a new Tribe of the Natural Order Sterculiaee».
Journ. Linn. Society, XXXVII, No. 259, p. 250, with plate.
SCHLECHTER, R. * Chickrassia tabularis.

Indian Forester, XXXII, No. 2, p. 55.

. Neue Orchidaceen de Florades Monsun-Gebietes. Bull. |'Herb.,
Boissier, 2nd Ser., 1906, No. 4, p. 295.

. Die Gattuing Berberis (Euberberis). Bull. VBerb. Boisder,

SCHNEIDER, C. K.

SPIRE, DR.
2nd Ser., 1905.
STEBBIKG, E. P* . Contribution a l'etude de la fldelnd&aﬁdmg@%
de France, LI1, No.7,#. 551. ™. ’ ’
S . On the Cecidomyid [Cecidomyia (?) sp.] forming
Tary, O, Pseudo-conesion Pinus longtfoha. Indian For
. No. 8 p. 42!*,
TALBOT, W. A. The Aconites of India. Annals Uoyal B«t. ,Garden, Calc@g,
' vol. X, part I, with 24 plate*. !
. The Digtribution of the Forest Flora of . f e Bombay PW e
Wi, P, N. and Sind. Indian Foreder, XXXIl, Nos. 1, 4, d, pp. a,
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. LiBte des Plantes connuesdu Siame. Bull. I'Herb. Boiuier, 2nd

Ser., 1902, pp. 428, 949.
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Report of the Director of the Botanical Survey of India for the
year 1906-07.

1. Eastern India.—BENGAL.—In the Sunderbuns collections were made
of species of Sonneratiag Carapa, Kandelia, Ceriops, Bruguiera, Eeretiera, etc.,
which are specialy interesting on account of their morphological modifications
characteristic of such an estuarial flora. In Ohota Nagpur, plants of various
monocotyledonous genera were collected by men working under the supervision
of the Reverend Father Cardon, SJ. Inthe Darjeeling district and in Sikkim,
collections both of plants and seeds were made as usual. Another collector
made a specia collection of water lilies in the Midnapore district.

EASTERN BENGAL AND ASSAM.—An Indian collector was sent to the
district of Mymensingh, where he spent some time, making as representative a
collection as time would allow of the flora of that district.

BURMA.—BYy the kindness of Mr. I. H. Burkill, M. A., F.L.S., Reporter on
Economic Products to the Government of India, a collector of the
Botanical Survey was attached to him during: his tour in the district of Arracan.
The vegetation of this district is very imperfectly known, so that interesting
results are anticipated from the collection, when once opportunity of workin
it up occurs. Asusua the officers of the Tenasserim Forest Circle contribut
interesting and excellent specimens from Lower Burma. A fair collection of
ar.(flrlldaceous and other monocotyledonous plants was obtained from the Shan

ills.

2. Western India. —Pressure of other duties prevented the officer in
charge of the Botanical Survey of Western India from makin? any tour solely
in the interests of the Botanical Survey, athough in his capacity as Economic
Botanist to the Government of Bombay, he toured in the Karnatak and
Gujarat. Mr. Gammie's Report is appended in extenso.

3. Southern India.—The officid work in connection with systematic
Botany is detailed in the Report of the Government Botanist, Madras, para-
graph 5, a copy of which is appended. Mr. C. E. C. .Fischer of the Forest
Department continued his investigations of the Flora of Coimbatore and contri-
buted largely to the Calcutta Herbarium.

+ North-West India.—There being no officid arrangements for conduct-
ing systematic investigations in Northern India, what work has been done has
been performed by individuals unconnected with the Botanica Survey. A
considerable amount of collecting work has been done in Baluchistan, chiefly
for economic reasons and the collections themselves have been worked up in the
Calcutta Herbarium by Mr. I. H. Burkill. A collection of plants from Koweit,
collected by Captain Knox, the Political Assent there and forwarded by
Mr. J. G. Lorimer, 1.0.S., C.1.E., have been worked out as far as possible. An
excellent collection of plants from the N.-W. Frontier district of Bannu was
presented by Mr. James Marten of the Forest Survey Department, while the
Survey isindebted to Mr. A. R. Tucker of the Revenue and Agricultural
Department for a fine collection of North-West Himalayan plants.
.Publications.—Of the Records of the Botanical Survey there was issued
No. 3 of Vol. IV forming the concluding part of Sir Joseph Booker's Epitome
of the British Indian Species of Impatiens. Another number embodying
descriptions of new species of Sapindacece by Professor Radlkofer of Munich
was in the Press at the end of thfc year. Dr. Cooke's Flora of the Presidency
of Bombay has advanced a farther stage, Part 111 of Vol. Il b&ns published
during the year, bringing the work down to the end of EuphorhiacecB. Since last
report, Part Il of Vol. IX of the Annals of the Royal Botanic Garden, Calcutta,
being , Monograph of the Orchidsof the North-West Himalaya by
Mr. J. p.Duthie’B A, FL.S., formerly Director of the Botanical Department
Of Northern India and now at Kew, has appeared. This volume comprises des-
criptions of all the orchids of the North-West Himalava, with keysto facilitate
'he identification and 58 plates of those species which are not or only
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unsatisfactorily figured elsewhere.  Two other volumes of the Annals g
the Press and nearing completion. An important work on Indian Ff®®,%Y o*
late Sr Dietrich Brandis, K.C.1.E., appeared just ashort timebefore the TM*TL"B;,‘,
itsillustrious author. The other publications which appeared during mey
are given in the list appended tothis report.

General.—In October and November 1906 the Director visited tﬁd
Botanical Institutions and Gardens of Southern India, and in FebruaryL on
March 1907 made a similar tour through Upper India. A special "P°J!;_iis
the present state of the Botanical Survey Department, and Proposajs “'E;m

reorganisation on a proper footing have been recently submitted to «o
ment.

Staff.—Captain A. T. Gage, |.M.S,, officiated as Director until _30th, J,vg?
1906, and on the retirement of Lieutenant-Colonel D. Prain, |.M.B., *&>»
C.l.E., was confirmed in the pogt from 30th July 1906.

A. T. GAGE,
Director, Botanical Survey(!/ Indic.



Report on the Botanical Survey operations in the Bombay Presidency
for the year 1906-1937 by G. A. Gammie, Economic Botanist, in
charge of the Botanical Survey of the Bombay Presidency.

The Economic Botanist toured in the Karnatak and Gujrat but, owing to
pressure of other duties, no tour could be undertaken solely in the interests of
the Botanical Survey. Arrangements are bi'ing made during the succeeding
year for the establishment of continuous research work by himsdf and his
assstants.

1. THE HERBARIUM .—Numer ous specimenswere added to the Herbarium
during theyear. The chief contributors were Dr. Cooke, who presented *1012
sheets from his own Herbarium. Mr. Ryan presented collections made by
him during his tours in the forest areas of the Poona District. The remainder
was collected by the Economic Botanist and his assstants. 274 sheets were
presented to the Bombay Natural History Society.

2. PUBLICATIONS.—Dr. Cooke, C.I.E., haspublished another number of
his Flora of Bombay, bringing the account down to the end of JSuphorbiacece.
The Economic Botanist supplied an account of the vegetation of Bombay
Island for inclusion in the forthcoming Gazetteer ; a further instalment of his
noteson the Orchids of the Bombay Presdency to the Bombay Natural
History Society; a revised account of Indian Cottons and a note on American
Tree Cottons to the Inspector General of Agriculturein India. A botanical
account of the fied, garden, and Orchard crops of the Presdency has been
drawn up and will be submitted for publication at an earjy date.

The collection of specimens of the indigenous fodder grasses has
now been completed. The Economic Botanist has been generousy assisted
in thiswork by a great number of district officers. The working up of this
material is now taken in hand and theresults will beready for publication
during the ensuing year.

3. SISAL.—Seven plants flowered during the year and produced 14,780
bulbils. These have been reserved for distribution to applicants.

4. STAFF.—Mr. R. K, Bhide, Assistant Economic Botanist, has been in
executive charge of the Herbarium during theyear. He has worked steadily
and well and has made fair progress in figuring dissections of the indigenous
grases. Messrs. Earade and Khomne, the Plant Collectors, have also per-

formed their duties to my satisfaction.
G. A. GAMMIE,

Economic Botanist, in charge Botanical Survey,
Bombay Presidency.
GANESHKHIND BOTANICAL GARDENS,
KIRKEE ;
The4th July 1907.






Extract, paragraph 5, from the Report of the Government Botanit, Madras, for the year
’ 190607,

5, WOEK OF THE SISTEMATIC ASSISTANT.-The Systematic Asagtant
attended al%0 to the duties of the Economic Assistant and to the general manage:
ment of the office during Mr. Barber's tour, Owing to iliness, he could not spend
more than 27 days on tour. He identified grasses sent by several officers, and
2,000 plants of Mr. Earber's collection including all the host plants of Olax
mndens, a root parasite of the prickly-pear, etc. In October, he explored the
MIamalaisto find new kinds of haustoria, collected at Digunametta many root
connections  of Ikenk emmet, discovered @ new root parasite m,
Opilk anwikcea of the order of Olacinese and made alo a general botanioal
collection. The tour on the Nallamalais lasted ahout three weeks. The naming
of the barks collected on the Anamalais and of the grasses collected in South
Canara was finished. He contributed notes on sundry botanical subjects to the
Reporter on Economic Products, the Director of Agriculture, eic., and also
asssted Professor Fyson of the Presdency College.  While hewas preparing
for & tour in the Travancore forests he was attacked with malarious fever.
The Director of the Botanical Survey of India ingpected the Botanical
collections in the office on the 12th October 1906. .






APPENDIX TO BOTANICAL SURVEY OF INDIA, REPORT FOR 1906-07.

list of Papers bearing on the Botany of India mostly published during 1906-07.

* On the development of the spores of Helminthostaohys zeylanica
Ann. of Bot, xx, 1906, pp. 177—186, with 2 plates.
BERGTHEIL, C., & DAY, On the cause of «' Hardness" in the seeds of Indigofera arrecta
D. L. Ann. of Bot., 1907, pp. 67—60.

BLATTER, E. . Flowering season and climate. Journ. Bomb, Nat. Hist. Soc.
xvii, 334, 697, with 5 plates. ’

e Additamenta nova ad cognitionem generis Symplocos.
Herb. Bois.,, vi, 1906, pp. 747—750.

e Indian trees. An account* of trees, shrubs, woody climbers,
Bamboos and Palms indigenous or commonly cultivated in
the British Indian Empire. London, 1906, p. xxxiv, 767,
with many figures.

. Remarks on the structure of bamboo leaves. Trans. Linn.
vii 1907, pp. 69—92, with 4 plates.

A
BEER, R.

BRAND, A. Bui 1

BRANDIS, SIR D,

BRANDIS, SIR D. Soc,

BRANDIS, SIR D. . Mastixia euonymoides, Prain. Ind. For. xxxiii, 1907, p, 57,
with 1 plate. .

BRANDIS, SIR D. . Phcebe Hainesiana, Brandis, n. sp. Hook. lIc. Plant, ix. 4th
Sers pt. 1, 1906.

. The spruce of Sikkim and the Chumbi Valley. Ind. For. xxxiv

BRANDIS, SIR D.
1906, pp. 579—58L.

BURKILL, I. H. Alpine notes from Sikkim. Kew Bulletin, 1907, pp. 92—94, with
1 plate.

BURKILL, 1. H. . Goa Beans in India. Agri. Ledgers, No. 4, 1906, pp 51—64.

BURKILL, I. H. « The pollination of Thunbergia grandiflora Hoxb. in Calcutta;
and the pollination of Corchorus in Bengal and Assam ;
and also the mechanism of six flowers of the North-West
Himalaya. Journ. Asat. Soc. Bengal, ii, pp. 511—525
1906.

CANDOLLE, C. DE ¢ Méliacese novaD vel iterum lecta3 et Rutaceae novae. Bull. Serb.
Bois., vi, No. 12, pp. 981—986, 1906.

CARANO, E. Ricerche sulla morfologia delle Pandanacee. Am',. di Bot., vt
pp. 1—46, 1906, with 5 plates.

CLARKE, C. B. . Reductions of th,e Wallichian herbarium. | Bignoniacese;

. Pedalineae. Kew Bulletin, 1907, pp. 16—18.

Il Gesneracese. Kew bulletin, 1907, pp. 16—18 and 94—97.

COOKE, T. . The Flora of the Presidency of Bombay, Vol. ii, Part iii,
Verbenacea to Euphorbiaceee.

DEMILLY, I. . Lesplantesdu genre Laportea Gaudich., leurs caracteres, leur
action urticante dangereuse. Bull. Se. Pharmacol; xiii,

p. 144, 1906.
. A short account of the seeds and oil of Cochlospermum Gossy-

pium. Agri. Ledger, 1&06,pp. 65—68.
. Die primitivste Form von Lygodium. Hedwigia, xliv, 1905,

DEY, SUREfDRANATH

DIELS, L.

pp. 133-136.
Drgrs, L. . Droserace®.  Das Pflanzenreich, |V. No. 112, 1906.
DOPJ p. . Physiologie des mouvements des etamines de Mahonia nepalensis

DC. Bull. Soc..- Bot. Frauce, 1905, p. 136.
. The Transition from stem to root in some- palm seedlings.

DRABBLE, E.
New Phytologist, v, 1906, pp. 56—66, wM 7 figs.

DRUMMOND, J. R. . Chlamydites: A new genus of Composite.  Kew Bulletin, 1907,
. 90—92. - .

DRU'{,’;"ND» J.R. & hotesp?)n Agave and Furcrsea in India. Bengal Agnc. Bulletin.

D ALN, D. No.  8,1906.
UTie, J. F, . The Orchids of the North-Western Himalaya, Ann. - Boy. Bot
Gard.,, Calcutta, ix, Part Il, pp.%-%h and 81—211, with

FINn ) 58 plates.

ET GAGNEPAIN. Especesnouvellesde |I'Asie Oriental* Bull. Soc. Bot. Prance,

re liii, pp. 573-576,1906, with fig.
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GAGB, A. T. e Bulbophjllum Burkilli, a hitherto undescribed species from
Burma. Journ. Atiat. Soc. Bengal, ii, p. 343, 1906. wd

GAGE, A. T. . The varieties of Bombax insigne Wall, in Burma. Ind.
For. xxxiii, No. 3, 1907.

GAGE, A T. . Wormia Mansoni: a hitherto undescribed species from Burma.
Journ. Asiat. Soc. Bengal, ii, 1906, p. 73. s

GAGE, A. T. . Sketch of the Herbaceous Vegetation of Burma. In Sir George
Scott's " Burma/' 1906. .

GAGNBPAIN, F. . Zingibéracées nouvelles de I'herbier du Museum. Bull. Soc

Bot. France, 1906, Uii, pp. 351—356.

leltn

GAMBLE, J. S. . Gutta peTcha trees of the Malay Peninsula. Kew Bullcts®,

GAMMIE. G. A 1907, No. 4,pp. 109-121. _ Bom
. The orchids of the Bombay Presidency. Part iii, Jonrn.

GATIN C. L Nat. Hist. Soc. xvii, 31, with plate.
T . Nouvelle contribution a Tetude chimique de la germlnatr0n at
Boraswus flabdliformis, L. Bev. Gen. Bot.,, xvm, 4lo,

GOENOT, J. F. pp. 481—483

. ContribL_ltions a l'etude anatomique des Pittosporaceae. These,
GUERIN, P. Paris, 1906. , -’

. Cellules a mucilage des Dipterocaipees. Bull. Soc. Bot. France,
HAINES, H. H. Uii, pp. 443_—451 1906. L _
. * On two new species of Populus from Darjeding. Journ. Linn.
HEMSLEY, W. B. Soe.; xxxvii, No. 262, pp. 407—409, 1906, with text figs.

. Nepenthes Macfailanii, HemsL, Hook. Ic. Plant, ix, 4th Ser.,
HILL, A. W. pt. 1., 1906.

. A revison of the geophilous species of Peperomia, with some
additional notes on their morphology and seedling structure-

HOOKER, SIR J. D. Ann. of Bot., 1906, xxi, pp. 139—161, with 1 plate.
, Triomma malaccenss, Hook. /., Hook. Ic. Plant, ix, 4th Ser**
HOOKER, SIR J. D.
pt. 1, 1906.
HUTCHINSON, J. . Epitome of the British In@an Species of Impatiens. Part |11-
JAENSCH, ©. Rec Bot. Sur. Ind,, iv, No._ 3., 1906.
. Gentiana ornata. Bot. Mag. Hi, No. 30, 1907. )
K ANNGIESER, F. . Beitrag zur Embryologie von Ardisia crispa, A. DC.  Dissert
Bredau, p. 35, 1905.
KIN DEEM ANN, V. . Blattziechnungen be Oxalis acetosdla.  Gartenfiora, 1906>
p. 441.

KRITCPP, E. DB . Zur Anatomie und Biologie des Samens von Hydrocharis Morsus

rause L. Lotos, Prag. Bd., xxvi, No, 4, 19069 pp. 105—109.

MAHEN. 3 . Qudques recherches-aur la compostion del'eau et sur lesdiastase*
o du fruit de Cocos nucifera.  Bull. LepU Agri. 1%
MTITH, FR. Neerland. 1906, No. 4, pp. 1—8. sabve

. Sur les organes secreteurs des Me*nispermacees.  Bull. SowtBerf
France, 1906, pp. 651—663.

POND, B. H.* « Untersuchungen iiber die Fruchte des Hanfes.  (Cannabis A4#s-
' L.) Jahrbuch der Vereinig. Vertreter angewand. B
REED, H. S. & Berlin, 1906, pp. 76—122, with 1 plate.
SMOOT, 1. . The Incapacity of the Date endosperm for self-digestion.
SCHOUTE, J. C. of Bot., pp. 62—78, 1906. “ -
« "> The mechanism of seed- -dispersal in Polygonum virginianum.
A Bull. TorreyBot* Club, xxxiii, pp. 377-386, 1906.
SOAVE, M. » Ueber die Verastelung bei monokotylen Baumen. |. Die Veghd®,
. ¢ Iung vogi%r}dfggss Aﬂn.27dfu Jard. Bot. de Buitenzorgy
wit i
SPLENDORE, = A. IIferro r?gla Trapa natans. Ann. %\ce A'jri. Torino.,
pp 409—415.
SPRENGEK, C. . Sinoss descrittiva ed iconographica dei semi del genere Nicotian*-

Portici, 1906, p. 163, with 60 plates.

. Die Crinum Asiens. Osterreich. Garten-Zeit. Wien, 19®%
Heft 10, pp. 361—366. P

. The Oil Grasses of India and Ceyion. Kew Bulletin, 1906$
pp. 297—363, with plate. ’

. On the double Nature of the Cycadean Integument. Ann-
BoU> XII, pp. 661—566, 1905.

STAPP, O.

STOPES, M. C.
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SVBDELIUS, N.

TODD, F. H.

TREUB, M.

VIQUJER, R.
WALTER, H.
WEHNERT, A.
WILLIAMS, F. N.
wiLLls, J. C.

YAPP, R. H.

. Pterocarpus dalbergioides.
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. Reports on the Marine Algae of Ceylon, No. |. Ecological and
Systematic Studies of the Ceylon species ofCaulerpa. Ceylon
Marine Biological Reports, il, No. 4, 1906, pp. 81—144,

with 61 figs, in text.

. Uber die Achnlichkeit zwischen da Marinen Vegetation

Westindiens und des indischen und stillen Ozeans. Botaniska

Notiser, 1906, pp. 49—57.
Ind. For. xxxii, No. 12, pp. 581—

587,1906.
1/ Apogamie de FElatostemma acuminatum Brongn. Ann.
du Jard. Bot. de Buitenzorg, v, 2 Ser., pp., 141—152,

1905.
. JRecherches anatomiques sur la classfication des Araliacees.  Ann

Sc. Nat. Bot. iv, 1906, pp. 1—208.
. Die Diagramme der Phytolaccaceen. Engler's Bot. Jahrl.,
Xxxvii. 1906, 4th Heft. Beibb. 85, pp. 1—57.
. Anatomisch—systematische Untersuchung der  Blatter  der
Gattung *« Symplocos."  Diss. Munchen, 1906, p. 57.
. On the genus Clarkdla (Ruhiacese). Journ. of Bot., xliv,
pp. 377-379, 1906.
. The Progress of Botanical and Agricultural Science in Ceylon.
Science Progress, i, pp. 308—324, 1906. -
. Fruit-dispersal in Adenostemma viscosum. Ann. of Bot.. Xxx
1906\ pp. 311—316, with plate.

G.1.aP.0"No.2D.B.S.1.-8-8-1907.-51-B, H. D






Report of the Director of the Botanical Survey of India for the
year 1907-08.

. 1 Eastern India—BENGAL.—Collections were made from several locali-
ties, chiefly of seeds required for various parts of India and for abroad. A
beg| nning was made of a photographic survey of the chief types of vegetation
in the province.

The usual collections of both plants and seeds were made in the Darjeeling
District and in Sikkim and these were distributed chiefly to European and
American Botanic Gardens and Herbaria. Captain F. H. Stewart, |.M.S,,
made a large collection of Tibetan plants in the neighbourhood of Gyantse and
these—over 1,000 in number—he generously presented to the Calcutta Her-
barium and they are now under examination. Mr. I* H. Burkill contributed
plants collected on the Singlela ridge.

EASTERN BENGAL AND ASSAM —Herr A. Meebold visited various districts
on behalf of the Survey and obtained valuable collections from this area
Native collectors forwarded specimens chiefly Or chide <B from Manipur and
neighbourhood.

BURMA .—Herr Meebold collected in various localities from Eangoon to
Mandalay and his specimens are now being worked up and incorporated in the
Herbarium. Mr. I. H. Burkill contributed to the Herbarium from his collec-
tion of Arracan specimens. Interesting specimens continue to be received
from Forest Officers, and further collections of Orchidea were obtained from
the Shan Hills.

2. Western India.—The report of the Government Botanist is appended.

3. Southern India*—Extracts from the report of the Government
Botanist, Madras, are appended. Mr. 0. E. C. Fischer of the Forest Depart-
ment forwarded to the Calcutta Heibarium collections made in North Coim-
batore and North Malabar. Mr. I. H. Burkill sent a collection of Deccan
grasses.

North-West India.—From this area the Survey is indebted to the follow-
ing for valuable contributions :—

Sir H. A. Deane, K.C.S.1., Obief Commissioner of the Nortb-West Frontier
Province, forwarded severa collections from Peshawar and Afghanistan;
Mr. I. EL Burkill, a series of Baluchistan plants, collected by the Gazetteer
gaff under tlie direction of Mr. R.Jfeighes Buller, 1.C.S., and a collection
from Simla; Colond J. M. CarpendS|'e, plants from Kashmir; Mr. James
Maiten of the Forest Survey Department, plants from Bannu; Mr. T. F. Main
from Umballa; Mr. A. B. Tucker of the Department of Revenue and Agricul-
ture, a further collection of North-West Himalayan plants.

Of the more important foreign contributions bearing on Indian Botany
may be mentioned collections from Turkestan, the Philippines, Siam, and the

Andamans.
Publications.—Of the Records of the Botanical Survey there were

published No, 3 of Vol. IlIl (Professor L. Kadlkofer's Sapindacea nova
indiccB et malaica, and of No. 4 of Vol. |1l (Professor O. deCandoll€e's Revision

of the Indo-Malayan species of Cedrela). No. 5 of VoL |11, an index complet-
ing the volume, is now in the Press and should shortly appear.

Another part of Dr. Cooke's Flora of the Presidency of Bombay has been
issued bringing the work down to the beginning of Aracea.

The twd volumes of the Annals of the Royal potanic Garden, Calcuttn-
Vvol. VI, part 2, Messrs. West's Fresh Water AlgeB from Burma, and Vol- X1,

part |1, Professor  B.ccari's Monograph of the species of ~~ ’\f’\’\
year as still in the Press, have not yet been issued but“should both appear

within six months. 'Parts 19 and 20 of Sir George'King”® ~ o
Materials for a F}ora of the Malayan Penhinsula were issued and bring the

Work to the end of Plantaginea.
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The other publications on Indian Botany published during the year are

given in the list appended to this report.

Staff-Captain A. T. Gage, |.M.S, Director of the Botanical. Suryey %|
India, held charge until 14th March 1908. Hethen went on privilege €8V ¢
and Mr. W. "W. Smith, Curator of the Herbarium, officiated until tne enu

the financial year .
W. W. SI\/IITH

Officiating Director, Botanical Survey ofl ndM>



Report on the Botanical Survey operationsin the Bombay Presidency
for the year 1907-1908 by Mr. G. A. Gammie, Economic Botanis,
in charge of the Botanical Survey of the Bombay Presidency

. TOUKS.—Mr.H. M. Chibber, Assistant Professor of Botany, toured through
Kathiawar, Panch Mahals, Ahmedabad, Khandesh, Satara, and Belgaum
digricts. Mesys. E. K. Bhide, G. B. Patwardhan, and fl. P. Paranjape,

Assistants to the Economic Botanist, toured through Belgaum, Eatnagiri, Thana,
Nasik, Ahmednagar and Poona Districts, theﬂ'unior daff, Mess's L. D. Garade,
L. E. Khomne, S. R. Jogadeo and R. G. Jawlekar accompanying them.

HERBARIUM.—The following is the number of specimens collected and

incorporated into the Herbarium :—
Specimen*,
Collected by—

Mr. G. A Gammie . : : : : . 968
Mr.H.M.Chibber . .. .. 1488

Messrs. Bhide, Patwardhin, and Paranjape ... . 2,858
Presented by Dr. T. Cook. 906

TOTAL 6164

Thefollowing is the number of specimens distributed:—
Shests.

104
506
[

Pp—

TOTAL . 417-

Presented totheBombay Natural History Society
Presented to the Fergqusson College, Poona
Presented to the Yokohama Specie Bank, Limited

PUBLICATION.—Dr. T. Cooke, C.I.B., has published another number of his
Flora of Bombay bringing the account down to the end of Typhacea.

A further note on tie Orchids of the Bombay Presidency was supplied to
the Bombay Natural History Society. A note on theintroduction of American

Cottonsin the Bombay Presidency was supplied to the Inspector-General of
Agrioulture in India and a note on the Setarias was also supplied to the same

officer. A note on the Flora of Thanais almost ready for publication. The
specimens of the indigenous fodder grasses kindly supplied by the several
District Officersof the Presdency have nearly all been identified together
with the millets under cultivation and descriptions accompanied by drawings

of them will shortly be published.
STAFF.—Mr. Bhide, Assistant Economic Botanist, hasheen in charge of

the Herbarium throughout the year. Mr. Paranjape hasalso asssted him in
clearing up arrears. G. A. GAMMIE,
Economic Botanist, Bombay, Poona.






Extracts from the Annual Report of the Government Botanist, Madras, 1907-1908.

" UMr. (now Dr.) C. A. Barber continued to beon leavein England and
the Director of Agriculture was in charge of the office for one month in the
beginning of the year. On the 1¢ May M. R. Ey. Bao Bahadur C. K. Subba
Row Avargal took charge as Acting Government Botanist and continued in
this capacity for the rest of theyear. In hisuntimely death, which hasjust
been reported, the department has sustained an irreparable loss. His know-
ledge of the agriculture of the Presidency was unequalled, and he had the gift
of acquiring the confidence of the agricultural classes in a unique degree."

" Thefloraand fauna of the Kolair lake were sudied, and even though

the monsoon there was a failure " Alliyalu " (Nymphcea Lotus) largely used
asa food by some classes was found to grow extensively, and the best economic

use of its seeds noted and a short report written on it."
" During the year two papers of Dr. Barber (on leave) on sudies in

root parastism—(I) Haustorium of Santalum album,, part 11, and (2)
Haustorium of Olax scandens—wwe published in the Botanical series of the
Agricultural memoirs."

! WOEK IN SYSTEMATIC BOTANY.—The Systematic Assistant was on leave
on medical certificate during the first nine weeks of the year owing to a
severe attack of the Nallamalais fever, and on joining duty he attended to the
thorough cleaning of the Herbarium collections and office in general and to
the preparation of a full list of the hogt plants of different root paragtes for

forwardai to Dr. Barber in England.”

" Seeds of the following root parastes were sent to Dr. Barber in England
for experimental sowing and special  study:—Santalum album from Mysore,
Olax scandensfrom Palur, limenia and Opilia obtained from the Nalla-
malais forests and lastly Qamjera Mheedii collected by the Assistant in the
Madura and Tinnevelly lower hills."

" About the end of the official year the Madura and Tinnevelly lower
hills were visited for re-examining the root system of Camjera Bheedii and
collecting itsfruits. In thistour Olax Wightiana was also found to be a
root parasite.

The Assistant wa9 on tour for 119 days, of which 104 days were spent in
the study and collection of grassesin the Circars and 15 days in Tinnevelly
and Madura hillsregarding Qangera.

No gspecial systematic survey was made owing to the absence of Dr.

Barber in England,"
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Alist of papers on the Botany of India published during 19074)8.

ANONYMOUS
ASCBERSON

P. GRAEBNER
BARBER, C A

BARBER, C A

BARBER, C. A.
BEDDOME, R. H.
BtATTER, E.
BLATTER, E.
BLATTER, E.
BLA;TTER, E.

BONATI, G.

BONATI, G.

BURKILL, L H.

BURKILL, I. H.

BTTRKILL,I.H.,AND
FINLOW, R. S

BURKILL, I. H.
BCRKILL, 1. H.
BURKILL, I. H.

BUTLER, E. J.

BUTLER, E. J., AND
LEVROY, H* M.

BUTLER, E. J.

CAMERON, J.
CANDOLLB, €. DE
CLARKE, C. B.

COOK, T.

p. vND

. Patchouli. (Kew Bull, 1908, p. 78.)
Potamogetonacea. (Das Pflanzenreich.
plates, 1907.)

. Paragitictressin Southern India. {Proc. Cambridge Philos. 8oc*;
Xxiv, 3, pp. 246—256, with plates*)

. Studies in root paradgtiam. The Haugorium of 8 ant alum album,
part 2, the gructure of the mature Haustorium and the
inter-relations between host and paraste  (Memo. Dept
Agri. India, i, 1, 2, pp. 1—58, with plates.)

. The Haugtorium of Olax Scandens. (Memo. Dept. Agri. India,
1,No. 4.)

. Noteson Tndian Ferns. (Journ. Bom* Nat* Eist. Soc, xviii, 2,
pp. 338—342,1908)

, Contributionsto the Flora of North Coimbatore. (Jour%. Bom-
Nat. Hist. 8oc, xviii, 2, pp. 390—429,1907, with map.)

» Acta et agenda by the Bombay Botanists. (Journ. Bom. Nat.
Hist. Soc.y xvii, 3, pp. 562—577,1907.)

. CasdarenigeTa, Wall.  {Journ. Bom. Nat. Sis* 8oc, sovii, 4. pp.

1036—1037, with plates, 1907.)

. Flowering season and climate. Part 11, 1907. (Journ. Bom.
Nat. His. Soc, xvii, 3, pp. 697—708, with plates.)

. Les Pedieulaires de Chine de M. Wilson dans Vherbier du
Musaum deParis. (Bull, Soc. Bot. France T. Uv, pp. 183—
188,1907.).

. Sur quelques especes nouvelles du genre Pedicularis.  (Bull. Soc.
Bot. Irance T. Uv, pp. 371—377, June 1907.)

« A note on Swertia tcngluensis, and on a new variety of Swertia
purpurascens.  (Journ. and Proc. Asiat. Soc: Bengal, Uk L

p. 33,1907.)

. On Gentiana,coronata, Royle.

Bengal, in, 3, p* 149, with plates®

On three varieties of Cor chorus capsularis, Linn., which are
eaten. (Journ. and Proc. Asiat. Soc;, Bengal, iiigl0, 1907,
p. 633)

* Noteon the Pollination of flowers in India. Note No. 4»on
Cotton in Behar. (Journ. Asiat. Soc, Bengal, i, 7 July
1907.)

* Anguillicarpus— a new genus o! the Crucifer©. (Journ. and
Proc. Asiat. Soc, Bengal, N. 8., Hi, 8, pp. 6569—561, with

plates, 1907)

. A variety of Ducrosa anethifolia, Boiss, from Bauchistan.
(Journ. and Proc. Asiat. Soc, Bengal, N.8., Hi, 8, pp. 563—
564, 1907, with plates.)

. Keport on Coconut palm Disease in Travancore. (Bull. Research
Ingtitute, Pusa, No. 9,1908.)

Report on trials of the South African Locust Fungus in India.

(Bull. Agri. Research Inst., Pusa, 1907, 5, pp. 1—5.)

\Some diseases of cereds caused by ScUrospora graminicola
Schroet.  (Memoirs of tltej)ept. Agri.*in India, Vol.11,

No. 1, March 1907, pp. 19 with plates.)
, List of Botanical drawingsin water colour inthe collection of

the State Botanical Gardens, Lai Bagh. '(Bangalore, 1907,

pp. 56.) .
, A revision of the Indo-Malayan species of Cedrela  (Rec Bot.

Sarv. Ind., Hi, pt. 4, 1908.)
..Reductions of the Wallichian Herbarium, iii,
Bull 1907,7, pp. 261-281.)
.The Floraof the Bombay Presidency,
to Aracese, pp. 625—816.

Xzxi, p. 184, with

(Journ. and Proc. Asiat. Soc,

q/pere‘oea>. (Kew

ii/pt. iv. Euphorbiacea

Pl



COTTON, A. D. . New or little known marine algse from the East. (Kew Bull. 7,
1907, pp. 260—264, with plates)

DRUMMOND, J. R. . Literature of Furcraea with Synopsis of the known species. (St
Louis Rep. Bot. Gard., 1907, with plates?)

FLLTS, E. V. . Cephalostachyum pergracile in flower. (Indian Forester, xxxiii,
7, pp. 323—324, 1W?7.)

ENBRS, D. T. . The evergreen forests of the Maunjarabad Forest Range, Mysore

State. (Indian forester, xxxiii, 7, pp. 324—328, 1V07.)

FINLOW, R. S, AND A Method for producing immediate germination of " Hard coated

BEBGTHEIL, C. J. seeds." (Journ. and Froc Asiat. Soc, Bengal, Hi, 10th Beer.
FISCHER, C. E. C 1907, p. 625)
e ", Host plants of Loranthacese. (Indian Forester, xxxiii, 8, pp»
FISCHEB, C. E. C. . 353-355,1907) . . . .
Summary of genera and species described in the Flora of British
India. (Indian forester, xxxiii, 8, pp. 355—362, 1907.)
ASCHEB, C E C " A remarkable tree. (Journ. Bom. JSat. His. Soc, xvii, 4, pp*
FLETCHER, T. . 1027, 19_07') *
Note on a toxic substance excreted by the roots of plants. (Memo.
FHITSCH, F. E. ) Uept. Agri. India, 11, No. 3.)

A general consideration cf the Subserial and Fresh-water Al*al
Flora of Ceylon. A contribution to the study of Tropical
Algae and Algae of the inland Fresh-waters. (Proc. Boy.
Soc, London, B. Vol. Ixxix,pp.l97—254, with plates and
GAGE, A. T. . map.)

A case of lateral Floral Prolification of the inflorescence of the
Pine-apple (Ananas eativus Schult. f.) (Jouru. Asiat. Soc,
Bengal, Vol. Hi, 9, Nov. 1907, p. 593.J

Quelques Burmannia asiatiques nouveaux de PHerbier du
Museum.  (Bull. Soc Bot. France liv, pp. 459—465, Juin

GAGNEPAIN, F. f

GAMBLE, J. S. . 1907))

Guttapercha trees of the Malay Peninsula. (Kew Bull. 1907, pp.
GAMMIE, G. A. . 109—121)

The Indian Cottons. (Memo. Dept. Agri. India Bot. set. ii, 2
GAMMIE, G. A. . 23, pp 14, col. pi.)

The orchids of the Bombay Presidency. (Journ. Bomb. Nat. His*
Soc, xviii, 1, Novr. 1907, pp. 88—91, with plates, and also
part iv, Journ. Bom. Nat. His. Soc, xvii, 4, pp. 940—942,

i with plate, 1907.)

Go\']us' A. ET WALLABT, Grains et huile de Chaulmoogra. (Bull. 8c. Pharm. t. xiv, p. 203,
: 1907.)

GRAY, O. B. « The India Tulss Plant (Ocymum sanctum). (Pharm. Journ.

Ixxix, 1947, pp. 506—507, 1907.)

HEINIG, R. L. * Flora of Chittagong.

HIMSLEY, W. B. Saxifraga Brunoniana. (Curtis Bot. Mag. 1908, 4, ser. 4, Nr. 40.)
WATSON, W.

HILL, M. . "Note on the introduction and acclimatization of the Mahogany

(Swietenia, Mahogani) in India. (Indian Forester, xxxiii, 7,
pp.308—312,  1907.)

HOLTEBMANN, K. . Der Einfluss des Klimas auf den Bau de Pflanzengewebe.
Anatomisch-physiologische Unt*rsn< hungen in den Tropen.
(Leipzig, W. Engelmann. 244, p. 6, Pegetationshilder und
16 lithograpkische Tafeln Mk. 12, 1907.)

HOOPEB, D. . Helianthus annuus. The sunflower. (Agri. Ledger 1907, h
HOOPER, D ' pp.  1-11)
T . Tamarindus indica. The uses and composition of Tamarind seeds.

HOOPER, D. {Jori. Ledger 1907, 2, pp. 13—16.)

< The fats of Garcinia species. (Journ. and Proc. Asiat. Soco
HOOPER, D. Bengal Hi, 5, pp. 257—259.) ‘

. The seeds and il of the Mexican Poppy, Argemone mexicana.
HOOPER, D. (Agri. Ledger, 1907, No. 5, pp. 35—39.)

. The oil of Lawsonia alba. [Journ. and Proc Asiat. Soc, Bengal,
HOOPER, D. 111, 1908, p. 35.)

. The fats of India Nutmegs. (The Agri. Ledger No. 3 of 1907,
HOOPER, D. p. 17

. Amphicome Emodi. (Pharmaceutical Journal, Vol. 79, p. 506.)
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. Note on Apluda varia, Hack. (Ann. Roy. Bot Gard, Per;*

JOWITT, J. F.
de?iiya, iv, 2, pp. 85-88, 1907.)

KARSTEN, G. . Das indische Phytoplankton. (Wiss. Ergehn. d. dentscli. Tie/see
Exp. a. d. Dampfer Faldivia 1898-1899, Hrsg. v. C. chum-
Bd. ii Tl. 2, L/rg. 3, pp. 223—345, 20 Taf, 5bb. Jena, G.
Fischer, 1907.)

KING, SIB, GEORGE, AND  \jaterials for a Flora of the Malayan Peninsula, Nos. 19 and 20.

* GAMBLE, J. S (Journ. and Proc. Asiat. Soc, Bengal, Ixxiv, pt. 2. pp. 555—
728,1908.)

KIRTIKAR, K. R. + A note on an edible Fungus from Lahore.  (Journ. Bomb. Nat.

His. Soc. xvii, 4, pp. 1030—1081, 1907.)
KORCZYNKT,  A., AND Studies on the colouring matters of Datisa cannabina roots.
MARCHBEWSKI, L. (Bull. Acad. Soc. Cracowie, II, 1907, p. 124)

LEAKE, H. M. * Studies in the Experimental Breedindr of the Indian Cottons—an
introductory note.  (Jour?i. and Proc. Asiat. Soc, Bengal, iv,

1, Jany. 1908, p. 13)

LUSHINGTON, A. W. “ Note on some sucker-produced forests of the Krishna District

Madras. (India?i Forester, xxxiii, 10, pp. 445—451, 1907.)

MANN,  H. H. AND  Cephaleurosvirescens Kunze, thered rust of tea. (Memo. Dept.
HIJTCHINSON, C. M. Agri. India, Bot. Series, 1, 6, p. 35, with plates, 1907.)
MASSEE, G. . Fungi Exotici. vi. (Kew Bull. 1907, ffio. 4, pp. 121—124.)

PERKINS, J. . Styracacese. (Das Pflanzenreich, herausg. von A. Engler Heft

30, (iv, 241) Verlag von Wilh. Engelmann, Leipzg.
Preis ML 5, 60,1907.)

PETCH. T. . Revisions of Ceylon fungi. (Ann. Roy Bot. Gard. Peradeniya,
PETCH. T iv., 2, pp. XI—68,1907.)
r « A stem disease of tea (Massaria theicola Petch). (Circulars and
Agri. Journ. Roy. Gard. Ceylon, Vol. iv, 4, July 1907,
pp. 21—30.)

PFITZER, E.UBD KRANZLIN, Orchidaceffi-Monandrse-Ccelogyninge. ~ (Das Pflanzenreich.  Heft

PR“iElN 5 32, p. 169, with plates, 1907.)
o « Diospyros Kaki, Linn. f. and Meconopsis (Eumeconopsis) bella,
(Curtiss Bot. Magazine 4th set, Hi, 28, April

Prain.
. 10(37.)
PRAIN, D. . . .
» Codonopsis convolvulacea V(Bot. Magazine iv, 38, February

1908.) '

BADLKOFER, L. . Sapindacese novae indicse e¢ malaicse ex herbario calcuttensi.
(Rec. Bot. Surv. Ind. iiiy pt. 3, 1907.)

RAM, D. . Notes on the flowering, seeding, and cutting of Strobilanthes in

Jaunsar Division in 1906. (Indian Forester xxxiii, 10,

pp.  451—452,1907.)
SCHTJLZ, O. E. . Erythroxylacese. (Das Pflanzenreich, heransg. V. A. Engler, iv,

134, Leipzg, Engelmann. Preis Mk. 8, 80, 1907.)
SYDOW, H. ET P. ET E. J. Fungi India? ori-ntalis. Pars ii. (Annalis. Mycologici v, 1907,
BUTLER. pp. 485—515, with plates)
* Note on Terminalia Chebula and its fruit the Myrabolam of

commer ce. (Indian Forester, xxxiii, pp. 362—360, 1J07.)

WATT, SIR G. . Handbook of Commercial Products of India.

WILLIS, J. C. « The geographical distribution of the DilleniacesB, as illustrating

the treatment of this subject on ~theory- of-mutation.

. (Ann. Roy. Bot. Gard. Peradeniya iv, 2,pp. 69—77, 1M7.)

YATES, R. ABBEY Account of an enquiry ™th regard to the Candle-nut tree
(Aleurites moalluccana) in India.  (Agri. Ledger, No. 4,

1907, p. 25)

TURNER, T. E. C.

CALCUTTA: PSINTED BY SUPDT. GOVT. PRINTING, INDIA, 8 HASTINGS STREET







Renort of the Diregtor of the Botanical Survey of India for the
oA year 1908-09.

i Pastern India.-BENGAL.—As there no longer exists any pressing

i|tv-far- exp|oring the plains of Bengal for theflora of which a handbook
necessty for y"J"g,q, ] " piants» ,attention has been concentrated on
exists In Colone f', j1g ™" fhe Province more especially of the Sikkim
the vegetatlog,of 8&'s . ", Ma>theourator of the Calcutta Herharium,
VI—\|/|ma|aya, ;{Ee*ct'fs’ todevotespecial attention to the Himalayan flora, has
collebeFrgal FLe™ter SIOWET S, ard s NomD} e 1EI0Bafes
been " SMtVileri nteadnent of the Oiaogona Plantation and by
i1 A2 S S M2 G E Saw BS FOB, the Goenmet
Qu'molog.ist. ‘GA Assm.—In As<am collections were made in the
vil, BriffE o s &8thatdLiot b¥1Mr. W. G. Craib, M A, Offidiating Gurator
Al nprbSrn tosupplement the collections made by the writer In the
v tuw 3t South Caohar didtrict several years ago. " Mr. A. Meshdd, a
plaius of the boutn_V» y hagalread beenmuch indebted also collected

S M N n' N eJean d9de of Assa. mogly in the

Stale of Manipur. vegiing wark was elicked RSy to bringigg
* AAA AN A@fth@tpr@mn@blﬂo ten the
'?Br&lt&pasm contributed a small but interesting genéral lcolledtion.

2 Western India.-The I'resdoncy of Bombay has now been added
2. Western *«f«@* tne Provinces for which local floras have been
IP .~ /M f hSart’ <* l:'If)r_ ?[ Cookes "+Flora J the Presdency of Bombay "
f'lt;pp*d?rDeccmberi908. The Economic Botanis to the Govern-
-8 -f5fTombav has furnished an account of what systematic work has been
1;6 Bhi-Sr Cartment during the year from which it appears that different
°°®yY -.S S 5red through the district of Poona, Thana, Belgaum,
membes of * ™ "J iected a number of interesting specimens. The
ware
dency
ey — e tinues

have been made Dy VArious gEnuIonet = 268 L < e Be

i i g he Orchids of the Bombay “Presidency,
what I8 practlcally » monograph of the BIEN sxcelleut service to the science

- .
4. R, |3 5 TRe ofiad workfone o0 R S Hr Y8 %3
not bulk largely in the present reg ied the }&cting Government Botanist to the

. mpanl
dAatf;n(JIa“lI:i';ngi]:l;'g iaer ;I;?lea:c?ewpcoﬂectiom. About 2,500 sheets were added

i ich w i ition during the year.

am whieh was kept in good condition 8

toth? HerimMeebold in addition to his Assam material presented to the
GachI;lItl; He:rbarium a set of his cvllections whioh be had gathered while tour-

. . : Rev. Father Blatter, 8.J., has
ing-in Soufhern Indis, mostly in Mysore. Euo lfenimula by working up and

N3SAM SSi A - 1Y 2T Eamtee daid b, M, C. E. C.

s N artment.
Jischer of the Forest Dep Conservator of Fores's, Travancore, has made

Mr T, F. Bourdillon, F.L.S.,' servator of i wcore, bas made
y i t contribution in’his ¢ Forest lrees o
23::31:%32?&%&?:2Lﬁpgégtnusef al handbook to the Forest A. »« that State.

4. North N
behalf of th

Mr. §. F. D |ndia toacfyanced a~-further, desriptions rt speaes up to
of Northern
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the natural order Scrophulanheas being now in the Pres9. The Flora of the
Punjab and North-West Frontier Provincesis still in the hands of Mr. J. R.
Drummond, LOS., (retired), but | am unaware of what progress has been made
with it.  Meanwhile in default of a regular flora the descriptive key to the
Flora of the Punjab, North-West Frontier Province and Kashmir by Lieut-
Colonel C. J. Bamber, I. M.S, in course of publication should prove most useful.
Mr. I. H. Burkill, M.A., F.L'S, in his working List of the Flowering Plants of
Baluchistan has brought together in compact form the scattered results of
previous collections as well as mucli new information regarding the Floraof
that region gathered by the gaff employed on the Gazetteers of Baluchistan.

5. Publications.—Volume |11 of the Records of tI>e Botanical Survey was
brought to a conclusion during the year by theissue of title page and index.
8ince last report publication of the two long delayed volumes of the Annals of
the Royal Botanic Garden has been accomplished. The first which forms the
second land concluding part of Volume VI isan account of a collection made by
Mr. 1. H. Burkill, of Fresh Water AlgS3 from Burma and iswritten by W. West,
F.L.S, and Professor G. 8. West, M.A., F.L.S. The authors mention or describe
276 species of which 35 are new to science, while two new genera are de-
sribed.  Seven beautifully executed plates accompany the paper to which is
appended a very full bibliograpy. The other. Volume No. XI of the Annals
is a sumptuous monograph of the Asiatic climbing palms of the genus Calamus
by Sgnor 0. Beccari, the digtinguished Italian Botanist and traveller.
There are over 500 pages of descriptive matter comprising in addition to a
learned introductory essay on the morphology and digtribution of the genus
detailed descriptions of over 200 species of which over 20 are new. The mono-
graph isillustrated with 230 magnificient double plates and asa whole consti-
tutes one of the finest contributions to botanical soience that have ever
appeared in this or in any other country. The " Materials for a Flora of the
Malayan Peninsula" initiated by the late Sr George King, K.C.I.B., formerly
Director of the Botanical Survey of India, are being continued by Mr. J. Sykes
Gamble, C.I.E, F.R.S., formerly of the Imperial Forest Department, and duriug
the year part 21 comprising descriptions of the natural order Gesneracece and
Verbenacea was published.

A list of publications on the Botany of India that have appeared during
the year is appended to this Report.

6. Staff—Captain A. T. Gage, 1.M.S., was absent on combined |eave from
the begisning of the financial year until 14th December 1908 during which
period Mr. W. W. Smith, M.A,, Curator of the Herbarium, Royal Botanic
Garden, Calcutta, officiated.

A. T. GAGE, Captain, I.M.S,
Director of the Botanical Survey of India.



A list of papers on the Botany of India published during 1908-09.

. BAMBER, C. J. . . . Plants of the Punjab. {Journ. Bom. Nat. His. Soc, xviii,
4, 835—861, 1908 and xix, i, 59—=8i>, 1909.)

BAKBER, C. A. 9 . . Studies in root-parasitism,., The haustorium of Oangera
Rheedii. {Mem. Dept. Jgri. Ind. Bot. Ser. i, 5, 37,
with plates, 1908.)

BECKER, W. . . . EiD Beitrage zur Veilchenflora Asiens {Beih. Bot. Ghl. xx,
Abt. 2, 125—127, 1906.)
BERNARD, CH. . . . Sur une anomalie des fruits de Cafica Papaya. Ann. du
. Jard. Bot. de Buitenzotg. Ser. 2, i, 56—68, with
plates, 1908.) :
BLATTER, E. - . . . Fern6 of the Bombay Presidency. {Journ. Bom. Nat. His.

Soc. xviii, 3, 599—612, 1908.)

. The Flora of the Bombay Presidency. (Statistico-Biologioal

BLATTER, E. . . .
Notes.) {Journ. Bom. Nat. Ms* Soc. xviii, 3, 562—571,
1908.)

BLATTER, E. » . . On the Flora of Cutch. {Journ. Bom. Nat. His. Soc. xviii,
4, pp. 756—777, 1908, and xix, \, 157—176, 1909.)

BONATI, G. . . . Scrofularinees nouvelles de rincto-Chine.  {Bull. Soc. Bot.
trance, Iv, 509 et 537, 1908.)

BOSE, J. C. . « - . Comparative Electro-Physiology. {London, 1907.)

BOUHDILLON, T. F. . . The Forest Trees of Travancore. {Travancore Govl. Press,
1908.)

BURKILL, I. H., * & FINLOW, The races of Jute. {Agric. Ledger 1907-08, 6, 41—137.)

R.S.

BURKILL, I. H. . . . A working list of the Flowering Plants of Baluchistan.
{Calcutta, 1909.)

COMPTON, R. H. . . The Morphology and Anatomy of Utricularia brachiata
Oliver. {New Phytologist, viii, 43 117—130.)

COOKE, T. & STAFF, O. . . Andropogon {Did ant Hum ?) serrafalcoides Cooke staff.
{Kew. Bulk 10, 1908, 450.)

COOKE, T. . - . . Flora of the Bombay Presidency, ii, pt. 5 with Index,
Jraceae to Gramineae

*

COSTERUS J. C. . . . Pistillody of the stamens in Nicotiana. {Bee. Trav. Bot.
Neerland, iv, 221, with plate)

DANGUT, P. . . . Note sur une collection botanique rapportée du Pamir par
le commandant de Lacoste. {Journ. Bot. xxi, 3, 49—
53, 1908.)

DIXON, H. N. . . Mosses from the Western Ghats. {Journ. of Bot. xlvii,
b57, May 1909, 157—164.)

DODE, L. A. . . . . Revue des epfeces du continent asiatique de la section
Tetraditim et de la section nouvelle Evodioceras du
genre Evodia. {Bull. Soc. Bot. France. 1908, Iv, 9,
701—707, 1909.)

DOP, P. . » . + Contribution & Te&lude, des Malpighiacees d'Indo-Chine.
{Bull. Soc. Bot. France, lv, 427—*30, 1908.)

FINET ET GAGNEFAIN . . Additionsa la flore del'Asie Orientale. {BuV Soc. Bot.
France, liv, 82-90, with plates, 1908.)

6A9NSFAIN, F, . ' . Bizacees et Pittosporaeees asiatiques. {Bull. Soc. Bot.

France, Iv, 544, 1908.)
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 Contribution & la oonnaissance des Xanthophjllum.  (Journ .
de Bot. xxi, 10, 241—253, 1908.)

. Eseai de classification des Scolopia et Flacourtia asiatiques.
(Journ. de Bot. xxi, 7, 164—173, 1908.)

. TNouveautés asiatiqaes de Therbier du Muséum. (I. Hydro-
charitacees, IT. Menispermacees, |1l. Lardizabalees.)
Bull. Soc. Bot. France. 1908, Iv., 34-41, et. 43-48.)

. Un arbre oleifere d'Indo-Chine. L'huile de Chaulmoogra et le
faux )Chaulmoogra, {Journ. de Bot. xxi.,6, 137-144,
2908.

* Materials for a Flora of the Malayan Peninsula pt. 21,
Verbenacese. 1908.

. Acer Osmastoni Gamble. (Kew Bull. 10, 1908, 446.)

. Boschia Mansoni Gamble. (Kew Bull. 10, 1908, 445.)

. Cynometra Bourdilloni Gamble. (Kew Bull. 10, 1908,
446.)

Wiightia SiJckimmensis Gamble.  (Kew Bull. 10, 1908,
447.)

. Indigenous trees and shrubs under observation. (Report of
Exp. Work, Ganeshkhind Bot. Stat. 4—15, 1908.)

» The Orchids of the Bombay Presidency, pts. VI—V 111 (Journ.
Bom. #at. Mst. Soc. xviii.,, 3., 586—590, 1908, 4
833- 834, 1908; xix, /., 1909, 139—141)

. Vorarbeiten zu einer Monographie der Gattung* Brideh'a
(Engler's Bot. Jalirb. xli., Behl. 95 1—42, 1908
with plates)

. E nations hypophylles du Colocasia esculent a Schott. (Bull. Soc.
Bot. France. lv. 26—32, with plates, 1908.)

. Lycopodium sikkimense Hert. (Bot. Jahrbuch Band xliii.,
23 Feb. 1909, 42.)

» Lalang grass (Tmperata arundinacca CyriU.) (Kew Bull. 1909,
2, 55—59))

. On some species of Impatiens.  (Hooker's Icones Plantarum

ix., 3, 2851—2875, 1908.)

. On some species of Impatiens from IndoChina and the
e Malayan Peninsula. (Kew Bull. L, 1909.)

. Notes on the Indian 6pecies of Sambucus. (Kew Bull. 4,
1909, 191—193)

. Further studies on Aginetia indica. (Bull. Coll. Agric.
Tokyo viii., 7, 59—78, with plates, 1908.)

. Sabiacee" asiatiques nouvelles del'herbier du Museum.  (Bull.
Soc. Bot. France. 1907, liv., 671—678.)

. Ueber Reizleitungsgeschwindigkeit und Latenzzeit bel
Mimosapudica.  (Wiesner-Festsch. Wein, 1908, 396,
with plates.)

. Some notes on palms.  (Indian Foiester, xxxv. March 1909,
' 148—153)

. List of Feres found at and around Mussoorie 1908. (Journ.
B*m. Nat. Bis. Soc. xix., /., 1909, 179—183.)
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PRAIN, D. . -
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S PRAGUE, T. A.

STAFF, O. . .
STAFF, O. . .

STAFF, O.

WILLIAMS, F. N.

WITT, D. O.

WRIGHT, C. H.
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. On the digtribution of the species of Conifersin China and
on the occurrence of the same species in neighbouring
countries.  (Journ. Linn. Soc. London, xxxviii.,

198—205, 1908.)

. Die hautriezende Wirkung der Primula moll is Hook, und
Pr. Arendsii Pax. (Ber. deutsch Bot. Ges. xxvia.
468-475, 1908.)

. Revue critique des Primulacess adiatiques. {Bull. Acad
Intern. Qeogr. Bot. xvii., Nos. 225—226, 334—338,
1908.)

. A new gpecies of Butea, with noteson the genust® (Kew
Bull. 1908, 9, 381—387.)

. Dioscorearum novarum descriptiones qu&dam. (Journ* and

l. H.
Proc* Asiat. Soc. Bengal, iv, 9, 447—A457, Septr.
1908.)

. . Beitrage zur Anatomie und Systematik der Artocarpeen
und Conocephaleen inbesondere der Gattung Ficus.

(Diss. Milnchen 1906, 129.)

. . The prickly-fruited species of Euonymus (Kew Bull. I
9—36, 1908.)

. Arthraxon Meeboldii Stapf.(foe Bull. 10, 1908, 449.)
. Mussanda Treulleri Stapf. (Kew Bull. 10, 1908, 449.)

. Pyrus Pashia var. Kumaoni Stapf. (Curt. Bot. Mag. 53,
May 1909.)

. * The Caryophyllace» of Tibet. (Journ* Linn. Soe. xxxviii,
268, feb. 1909, &95—407.)

. Forest Flora of the Berar Circle. (Central Provinces Secre-
tariat Press, 1909.)

. Alpinia brae teat a Roxb. (Curt. Bot. Mag. 50, Feb. 1909.)
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