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the true botanical position and distribution of certain extra-Tndian species of
Indiggfera, which have recently become of practical importance to Indigo
planters. The Director will take the opportunity of his having been granted
leave to Europe to consult several Europaan herbaria in clearing up doubtful
points. Until that has baen done, definite conclusions cannot be attained. The
true source of ohaulmoogra oil has been now determined by the Director in con-
junction with Dr.-Watt, O.I.E., to be Taraktogenos Kurzi. During the year
supplies of JPaspalum dilatatum, a recently introduced drought-resisting fodder
grass from Australia, were distributed freely all over India. The results of the
investigations into the’causes of sugarcane disease in Bengal, undertaken by
the writer of this report, have been published during the year. The other
economic enquiries which have been. undertaken during the year by the officers
in charge of the Northern India, Bombay, and Madras Surveys, respectively,
are sufficiently referred to in the reports of those officers, and it is unnecessary
to recapitulate them here.

7. Staff.—Major Train, I.M.S., the Director of the Survey, held charge of
the office throughout the official year. Since the close of the official year he
has gone to Europe on six months' leave. Exceedingly short notice was given
to him by telegram of his leave having been granted. He had, however, to
make arrangements for the work of the Survey to be carried on. Accordingly,
in the absence of specific instructions—which at the moment of writing still
remain to be issued—from Government, the writer of this report formally took
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 India and
the Bombay Presidency and, with official effect from the 25th April 1900, in
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 State for India, on the 2nd January 1901. He became an effective officer of
the Botanical Survey of India subordinate to the Director on 17th March 1901.
At that date he was in 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, I.M.S,,
Acting Director, Botanical Survey of India.



LV

Th

Annual Eeport of the Director of the Botanical Department, Northern
India, for the year 1900-1901.

| wes at head-quarters till the 10th of April, on which day | started Fov
Jauns&r to join the camp of the Forest School students nt Konain. | accom-
panied them on the usua hill tour through the forests of Jaimsar and portions
of Tehrt-Garhwa until the 31st of May. | arrived on the 2nd of June a Mus-
soorie, where | remained until the 15th of October, except for a few daya
at Saharanpur between the 10th and 15th. | remained at bead-quarters from
the 15th of October till the 1th of February, on the eveniug of which day |
started for Calcutta, With the kind as-istanee of Dr. Prain | managed to get
some very satisfactory work done at the Herbarium of the H<yd Botanic Q&
during the two weeks | spent there. On my return to Saharanpur | halted for
a fov hours a Allahabad to inspect the Kusni'u Bdgh. On the 18th of MarcU
| left for. Delira to assst a the Final Examinations at the Imperia Forest
School, and remained there until the end ol the mouth.

BOTANICAL TOT:RS.

Northern Oudh and Nepal Terni.—My head plant collector, Xnayat Khan,
was sent &E early in A.pril to collect botanical specimens in the northern dis-
tricts of Oudh and the adjacent portions of the Nepal Xeral, | wish to acknow-
ledge the great assistance he received from the officers in charge of the forests
in the Conda, Babraich and Kheri divisons. Of the many interesting plants
found during this tour is a small tree caled Piptadenia oiidhemis, Brandis For.
Fl. 168, belonging to the natural order Leguminosfe, and allied to Adenanthcra
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 aso 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 Piptudenia contains about fort%/ species, mostly
natives of America, Another interesting plant discovered by him U Cephalan-
thv8 Qccide?itali8, L., a eh rub belonging to the natural order Jubiaceoo. It was
ioi.nd growing in jhils in the Kheri district, and specimensof the same plant
were collected by Inayat Khdu in a similar locality in the Pilibhit district in
1898. Previoudly it was not known to occur westward of Assam. It is dso
recorded from Burma, Centra China and North America where it is known
under the names of " Button bush" or " Globe flower." Two new species of
Brachyslelvia (Nat. Ord, Asdlepiadacess) were aso discovered during this tour,
and specimens of severa interesting orchMs were collected.

Kumaon Tour.—A very successful and extensive tour was undertaken by
my head plant collector, Inayat Khan, through alarge portion of Kumaon during
the rainy season of last year. He started from Sahuranpur on the Isth of July
and returned on the 6th of October. BU instructions were to collect specimens
of every kind of balsam (Itnpatiens), as well as flowering specimens of al the
orchids he could find. As both basamsand orchids are with difficulty deter-
minable if collected and dried in the ordinary way, he WHS ordered to put Into
a preservative solution some flowers of each kind, aso to dry very carefully the
separated portions of the flowers. The balsams were collected specialy at the
request of Sir Joseph Hooker, who is now preparing a revised account of all
the Indian species. The collection from Kumaon, representing 110 gatherings,
were despatched as soon as possible to Sir Joseph Hooker together with the glass
lubes containing flowers in solution, and it was gratlf ing to hear from bim
how completdly sisfied he Ivas with this collection and with the excellent con-
dition of the specimens prepared by my collector. The latter aso was much
pleesed on hearing that Sir Joseph Hooker had proposed to name one of tlie
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many novelties of this collection after him. The collection of orchids was also
a very good one, and containeéd many varieties, such as :—
Bulbophyllum affine, Lindl.
Codogyne ovalis, Lindl,
Cymbidium macrorhizon, Lindl
pendulum, Swartz.
Dendroblum chrysanthum, Wall*
Habenaria arietina, Hkf.
Elisabethso, Outhie (ined.)
n. sp. allied to H. reniformis, Hkf.
Her m|n|mum Duthie, Hkf.
Liparis Duthiei, Hkf.
longipes, Lindl:
Orchls habenarioides, King and Faulting.
Ornithochilus fuscus, Wall.
Saceolubium papillosura, Lindl.

A large number of very interesting plants belonging to other natural orders
were also collected.

Tours undertaken in the neighbourhood of Mussoorie—One of my plant
collectors was employed durijig the rainy season in procuring from Dehra Dun
and the Siwalik range specimens of certain plants required in connection with
my " Flora of the Upper Gangetic Plain." He was also sent, in ‘company
with a trained collector belonging to Mr. Phillip Mackinnon, to Sok Hill in
Tehri-Garhwal, where many rare orchids were found, also a very curious and
rare Orobanchaceous plant, called Boschniackia himalaica, found on the roots
of Rhododendron arboreum. Specimens of another very remarkable leafless
parasite, belonging to the same natural order, were sent to me from Deoban,
beyond Ohakrata, by Mr. B. B. Osmaston. It was originally discovered three
years ago by Mr. Qleadow, Deputy Director of the Forest School, and has
recently been described and published in the Journal of the Asiatic Society of
Bengal, by Dr. Prain and Mr,, Gamble, under the name of Gleadovia ruborum.
It is found abundantly on the roots of Rubus nivens, which forms a large por-
tion of theundergrowth in the forests on the northern slopes of the Deoban
range.

J THE HERBARIUM.

The additions to the Herbarium during the past year include a very fine
collection of American grasses received from the Agrostologist to the Depart-
ment of Agriculture, Washington; an interesting set of Natal plants from.
Mr. J. Medley Wood; a collection of New Zealand mosses from Mr- T. W. ST.
Beckett; a valuable set of Assam ferns from Mr, Gustav. Mann (purchased).
From the Herbarium of the Royal Botanic Garden Calcutta, 331 sheets"
mounted specimens have been received. Mr. J. H. Lace has sent a large col-!
lection of specimens from Féngi; it includes some interesting additions to the
Flora of British India, also a new species of orchids. Mr. CTpendranath Kanji-
14l, whose minual of the forest floraof the School Circle, will soon be published,
has contributed many interesting specimens. Mr. W. Gollan, Superintendent
of the Saharanpur Garden, has presented for the Herbarium a set of named
fungi, collected locally. These specimens are interesting as showing the result
of a process invented by him of drying without pressure in hot air, it has proved
a very successful means of preserving the more deliquescent kinds. | am again
much indebted tg Mr. P. W. Mackinnon for numerous specimens of orchids
and other plantscollected in Dehra Dun and in the neighbourhood of Mussoorie.
Finally, from the collections brought from Oudh and Kuinaon, a large number
of selected specimens have been mounted for the Saharanpur Herbarium.

LOCAL FLORAS AND OTHER PUBLICATIONS.

The progress made towards the completion of the “ Flora of the Upper
Gangetic Plain" has occupied the greater portion of my time. | much regret*
however, that owing to a severe-attack of influenzacaughtin Dehralast March
followed very soon afterwards by acute sciatica, from which I am now suffer-
ing, the work has unfortunately been very much interrupted. A considerable
portion of the work is ready for printing, a*d | shall do my best to have the



whole of the manuscript in thé 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 lithographed,
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.

Jo the Department of Agriculture, Washington, United States, America, a
large collection of Indian grasses. .

To J. Sykes Gamble, Exq., C.I.E., F.R.S, etc., a collection of Indian
grasses.

To C. B. Clarke, Esq., F.R.S, etc., a collection of Indian Cyperacese.

To Sr Joseph Hooker, G.C.SL, E.&.S, etc., setsof Impatiens Spp., from
Kumaon and other parts of the Western Himalaya.

To Sr Dietrich Brandis, K.C.1.E., F.li.S,, etc., pecimen* of Indian trees
and shrubs.

To Lord Arthur Cecil, Presdent of the Horse-breeding Commisson, sets
of mounted specimens of Indfan Fodder grasses, also a copy of " The Fodder
Grasss of Northern India™ (in three parts).

To Mons. H. Buysman, Holland, specimens of economic plants.

To Professor Solms-Launbach, Strassburg, roots of Acorus Calamus and of
Hemerocallis fulva.

To the Superintendent of the Saharanpur Garden, 7 maunds and 25 séers
of fodder grass seed.

Seads of Kumaon plants were sent to the Royal Gardens at Kew, to the
Botanical Gardens at Edinburgh, Dublin, Cambridge, St. Petersburg, Berlin,
Vienna, Florence, Strassburg, Geneva, Zurich, also to Mr. W. Thompson at
Ipswich, and to Mr. T. Ware, Tottenham.

Wood specimens of Piptadenia oudhemis were sent to Mr. Gamblel Sr
Dietrich Brandis, and to the Director of the Forest School at Dehra.

OFFICE ESTABLISHMENT.

The draughtsman, H. Hormusji, Daboo, has, as usual, been doing excellent
work during theyear. | am glad also to be able to report favourably regard-
ing the work done by my Head Clerk, Umrao Singh, and the Assstant Clerk,
_NAffutchinson. - ,

J. F. DUTHIE,
Director™ Botanical Dept., N. India.

MUSSOORTE ;»
The 6th June 1901.
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,_ ' APPENDIX.
Fkamebl Statement of lite Botanical department, Nortiern India, during lie ytar 1900-1901.

KIPBKDITUBI. RECEIPT.
BOTAVIOAt DIPABTMBJTT. Exchange Travelling | Travelling )
Directors | compensa- | Establish-| allowance | allowance | Contin- Total tG?ggg ':Goggg Miscel- Total
salary. tion ment. ofGaietted | of Estab- { gencies! . books. albums. | 1aneous. .
allowance. Officers lishment. )
* «pl «ap| * ap ft a p| ftap| ft ap| ft «*
]
Budget Gnnt for 1900.1901. 12000 0 of 760 0 0] 4070 0 0 1700 0 O 300 O O} 2240 0 021,060 0 O s e - e
Expenditure daring 1900-{12000 0 f 74613 214172 2 7 13% 6 0] 26114 9| 2183 0 3|20,760 4 9 o - " “ti
1901 \ '
Balance . 3210 w ) 313100 98 13 6616 9| 30911 3
Bealized by sale daring 1900- w0 m w 6 00 2 2 .
1901, [ T
* Includes R116 paid for halting allowance to the Draftsman at MasaooTie
«The actaal exf euditare daring the year under thin head, fil.066-2-7.
3. F. DUTHIE,

Director, Botanical Department, Northern India.
MUSSOORIEJ

The Blh June 1901.



Report on the Botanical Survey Operations in the Bombay Presidency for
the year 1900-1901, by G. A. Gammie, F.L.S, Offica in charge of the
Botahical Survey, Bombay Presidency.

| 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 Colleetorates, and also the forests bordering on Goa
territory from Castle Rock to Londa. During the autumn vacation | toured
along the Ghats on the southern and western sides of the Foona District,
re-collecting many of Mr. Woodrow's discoveries to provide material for distri-
bution. | also paid a visit to Nandgaon to inspect theexperimental 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 Podostemon Hookerianus
and other species on behalf of Mr. J. 0. Willis, the Director of the B/Oya
Botanic Gardens, . Peradeniya, Ceylon, who is making a special study of the
order Podostemonacece. 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 weie incorporated in the Herbarium after
identification :—

Plants collected by G. A. Gammie in varlous parts of Kanara,

Belgaum, and Poona Districts . . e 492 sheets.
Plants collected by Mr. Bhide between Poona and Nagotna . 209
Specimens of cereals grown under their vernacular names in

Poona Farm and referred for identification by the Director and

Deputy D|rector of Agriculture . . . . 425

TOTAL . 1L1%9

——

The following sheets of specimens were received from other sources :—
From Royal Botanic Garden, Calcutta

.  W.P. Symonds, Esq., 1.C.S, Poona . . - '. 25 sh?’et S
» Superintendent, Victoria Gardens, Bombay . . . 33 A
» Empress Gardens, Poona . 10 o
» Abdul Kader Esq M|r Munshl to the Commissioner in
Sind ® . - 12
» Miscellaneous sources ¢ . . . . .. . 7 .
! TOTAL 434

To Mr. Symonds, the Director of Agriculture, who is an enthusiastic
botanist, | am indebted for interesting plants collected by him when travelling
and also for samples of plants, said to have been 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 used for their leaves are—

Portulaca suffruticosa, Wight, (vern. Morad)
,  Quadrifida, Linn.'{pern? Chl%
Abutilon indicum, G. Von. {vern. Kac n|a)
Tribulus terrestris. Linn. (vern. Sarata).
Rims mysorens§ Tleyne. {vern. Ambogna)
Launsaa nudicaulis, Less. {vern. Pathari).
Dregea volubilie, Bth. (vern. Phandi).
Rlveahil]pocratenformﬁ Choisy. (vern. Fangi).
Hygrophila Serpyllum, T. An erss{vern Godadi).
Digeraurvenss, Forsk. (vern. Kern jar).
Chenopodium album, Linn. (vern. Chil),
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The only bulbous plant used was :—
Cyperas bulbosus, Vahl. (vern. Theg).

The plants utilized for their seeds and grains are :—

Indigofera linifolia, Retz. (vern. Pandarphale).

" glandnlosa, Willd. (vern. Defri, Barbada).

» - cordifdia, Linn. (vern. Vakal, Godadia).
Ocdmum canum, Sims.
CyauotlsaX|IIar|s R. Sf S. (vern. Damra Narids, Ichaka).
Soirpiis maritimus, Linn.  (vern. Dero, Chids).
Panicum proStratum La mi. (vern. Pahatu, Bateru).

" colonum, Linn. (vern. Samo).

flavidum, Retz. (vern. Garin).
Sataria verticillnto, Bezuv. (vern Kulelu).
iEluropus villosus, Trin. (vern. Del.)-
E leu sine segyptiaea, Dest. (vern. Manaclia; Manachobi; Manchi; Anchi Mandlii).
Dinebra arabicn, Jacq. (vern. Kharacf
Polytoca barba([a, Stapf. (vern. Khad-Khadio).
Apluda varia, Had. (vern. Bhangaru).
Anthigtiria ciliata, Linn. f. (vern. Ratadin).
IsellemaWight.fi, Anders*, (vern. Gadhu),
laxuna, H*ck. {vern. Rahn”holvi).
|6chaemum rugosura, Salish. (vern. Varchu).
Andropogon annulatus, Forsk. (vern. Zanjjroo).
contortus, Linn. {vern. Soor”valu).
Chloris pallida, Hook. f. (vtrn* Chakalio).
Arigtida (sp. inc.) (vern. Tholvi).
Sporobolus diander, Beauv. (vern. Dhul).
Eragrostlsmlerrupta, Beauv. (vern* Dhadi).
Of all these plants, Panic urn colonum (Samo) seems to have been most esteemed as a
makeshift for better food.

The cereals grown in the Poona Farm in sample plcfts under many verna-
cular names had these correlated with their proper botanical designations and,
at Mr. Mollison's request, | drew 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 identifi* ations.

Mr. Abdul Eader, Mir Munshi to the Conirr.hsioner in Sind, sent some
interesting plants, and his specimens were often accompanied by valuable notes
on their economic uses. )

The Superintendents of the Victoria Gardens, Bombay, and Empa?ss
Gardens, Poona, were good enough to send me specimens of plants unknown fo
them as they came into flower.

Information regarding doubtful plants was supplied to Dr. T. Cooke, C.I.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 Sisal Kemp.—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 bulbilswere distributed
to various appl'oants and a large number have been promised for this season to
the Divisional Forest Officer at Nasik. Asthe area at my disposal is so cir-
cumscribed and as Sisal culture has become established in several .parts of
India, this Department may now restrict itself to the growth of pIants soIer
for 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
separatedy and the results were as follows.—

Number of Plant « «f 1 2 8'4 5 6 7|8|9 10

Number of Bulbils 2,820 13152 {3,501 |3,320 2912 11,962 | 1,787 |1,512 tl,773 3,012

TOTAl .| 25750

5. Sabai Grass Experiment.—No applications for seeds were received
during theyear. Thecrop of grass, as usual, was cut and disposed of to the
Deccan Paper Mills. It Wasr orted on as being of good quality. The pro-
prietors of the Deccan Paper Mills are now growing this grass successfully as a
commercial venture, o, in future, this Department need only preserve a num-
ber of plants sufficient to supply appllcants with seeds and the ground, occu-
pied so 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 VoU XIL)

CLXIIL—PALME2B—(eontd.)

33. Borassus.
B. flabellifer, Linn., F.B.I.—VI1-482. Tad. Konkan. Planted.

34. Cocoa.
C. nucifera, Linn., F.B.l.—V1-482. Narel. Cocoanut Tree. Konkan. Planted.

CLXIV,-—PANDAKBJS.

1. Pandanus.

P. furcatns, Roxb., F.B.l.—V1-484.
P. faBcicularis* Lam., F.B.I.—V1-485. Keura. N. Kanara. Planted widely.

CUYCLAKTHACB-E.

Carludoviea.  (Tropical America.)
C. palmata, Ruiz, and Pav. Syst. 291.  Nich. Die. Oard. 268. Gardens. Nov-Feb.

CLXV.—TXPHACEJB.

1. Typha
T. eepliantina, Boxh., F.B.I.—V1-439. Mota pan-kanis. Planted. Bombay.
T. anguatata, Chaub. and Berry., F.B.|.—V1-489. Pan-kanis. Poona. Aug.

CLXVL—ABOIDEJE.

Cryptocoryne.
C. retrospiratis, Kunth., F B.I — V1-493. Peon River. Dalzell. NOT.
C. spiralis, Fisch., F.B.l.—V1-494. Beccnn.  Nov.
C. c gnata, Schott., F.B.l.—Vi-494. Koukan. Mr. Law.
C. Boxburghii, Sehott., F.BI. VI1-494. Poona. Nov.

C. Dalzdllii, Sehott., F.B.I.—V1-495. This remarkable plant isrepresented at Kew by half a sheet of fruitsin
various stages, and a drawing of a leaf, evidently sessile, having measures about*2& by 1 inch, lanceolate,
with serrulate margin and three nerved. The fruit is ovate, about £ inch by £ inch on a solitary staik
2-3inchesin length. The specimen is markdd Dalzell, Bombay, and the plant probably gtows in the
bed of ariver.

2. Lagenandra. .
L. toxicaria, Dazl.s F.B.I.—V1-495. Vutsunab. Konkan, Belgaum. Dalzell. (Cocssi, N. Kanara. TalbC<

March.)
8. Pistia.
P. Stratiotes, Linn., F.B.I.—Y1-497. Poona. widely. Jnly-Nov.
4. Ariseama.
A. tortuosum, Sehott., F.B.|.—VI[-502. Panchgani. Jnlr.
A. Leschenanltii, B, F.B.I.—V1-504. Western Ghafs.
A. Murrayi, Hook, F.B.I.—V1-508. Shinvaghad.  Julv-Sepf.
A. caudatom, ISngler.,F.B.l.—VI1-608. Konkan. Stocks.
5.  Sauromatum.
8. guttatam, Sehott., F.B.I.—V1-508. Nurhi. . Mawal. April.
7. Typhonium.
T. bulbiferum, Dah.g F.B.I.—VI-511. S. Konkon. Stocks.
8. Theriphonum.
T. Dalzelli,iScAo«., F.B.l.—VI-513. Kalyan. Konkan. Karwar. All;.
9. Amorphophallus.
A. campanulatus, BL, F.B.I.—VI-513. Suran. Cult,
A. bulbifer, BL, F.B.l.—V1-515. Londa. Inflower April. (In leaf Jtme-Jnlv )

A. commutatus, Engler, F.B.I.—VI-615. Skewla. Sooringudell. Marmagao. (Shewdi, nr. Bom bar. ARIT-

TSuf)
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8. sylaticus, Schott., F.B.I.—VI-518. 10 Synantherias.

Marmagoa. May.
A. pdltata, Nimmo., F.B.I.—V1-519. 13. Ariopsis. Narel. Sept

16. Bemnsatia.

R vivipara, Schott., P.B.l.— VI 521. Laooli. Jnly-Aag.
G. Antiquorum, Schott., F.B.I.—V1-523. " 18. Colocasia Gardens
19. Alooasia.

A.indica, Schott., F.B.l.—VI-426. Gardens.
A. maororrhiza, Schott., F.B.l . —V1-526. Gardens.

A. portia, N.E.B. Gardens.

25. Baphidophora.

R. ptrtnsa, Schott., F.B.I.—V1-546. Gardens.
- 31. Pothos.

P. Bcandena, Z»?m., F.B.| . —V1-65L Kadgul, N. Eanara. Nov.
32. A(.;orns

A. Calamus, Z$»»., F.B.|.-VI-555. Vehkand. ' Gardens.

CLXVIL—LBUNACEJJ.

B 1. Lemna.

L. gibba, Linn, F.U.AY1-666. Nil. Boshri, nr. Poona.  Sept.
L. poljrrhiza, Linn., F.Bl.—V 1-557. Poona. Sept.
8. Wollka.

W. arrhiza, Wimm., F.B.I.—V1-557. Tauke, Konkan. Deccan.
CLX1 X, ~ALIsNic1R,

1. Alisma.

Thereisa good specimen of A. renfbrme, Don., in DalzelPs Bombay Herbarium at Kew, without locality.
I'ts occurrence in Western ludia as an indigenous plant is questionable.

2. Limmphyton.

-L. obtusfolium, Mig., F.B.l.—V1-560. # Nulkoot. Ankleshwar. Guzerat. Feb.
3. Sagittaria.

S. flftgittifolia, Linn., F.B.I.—V1-561. Malwan. Sept.

4. Wisveria.

W.triandra, Mich., F.B.l.—V1-562. Mai wan, Dalzell. Aug.

6. Butomopsis.

B.lanceolata, Kunth., F,B.I.—V 1-662. Godra. Nov.

CLXIL—NAIADAOEJs,
2. Aponogeton.
A. monostachyon, Xtimi., F.B.l.—Y1-564. Godra. Samasgi, Dharwar. Jnly-Dec.

3. Potamogeton*

P. inditns, Boxb., F B.l.—V1-566.
P. perfoliatus, Linn., F.B.l.—V J-666. Eggrqg &98
P. orispus, Linn., F.B.I.—V1-566. Poo

: n c , na.
P. pectinatus, Linn., F.B.|.—V1-566. Poona. Snd. Aug.
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K.rostelata, Koch., F.B.l .—Y1-568. 4. Buppia.

Z. palustris, Linn., F.B.I.—V1-568. 5. Zannichellia.

N. minor, All F» Fed em. 6. Naias.

CLXXI1.—EBIOCAFISJS.
1. Eriocaulon.

The following list is oompiled from specimens at Kew :—=
oapillue-naiadis, Hgok.f., F.B.l.—VI1-572.
.odloratum, Dalz, F.B.I.—V1-574.

. breviscapum, Koern., F.B.l.—V1-575.

. Wightianum, Mart., F.B.I.—VI-576.

. lanceolatam, Mig., F.B.I.—VI-577.

. Siebddianiim, flted. * Zuec, F.B.|.—VI-577.
. stellnlatum, Koern., F.BL.—V1-579.

. sexangulare, Z., F.B.I.—V1-580.

. minutum, Hook.f., F.B.l.—Y-579.

. Lalzellii, Zoern., T.B.1.—V1-580.

. euspidatum, Zta/s., P.B.I.—V1-581.
.kzulifolium,ilfar*., F.B.l.—V1-582.

. trilobum, Ham., F.B.l.—V1-583.

. xeranthemum, Mart, F B.l.—V1-584.

Eonkan.

MM mmmmmmmmmmmth

CLXXII. CreRaacez.

1. Kyllingia.
K.triceps, JBdftft., F.B.I.—V1-587.
K. monocephala, Bottb., P.B.l.—V1-589.

2 Pycreus.

. latispitatus, C.P.C., F B.I.—V1-590.

. malabarieus, C.B.C., Linn. Soc. Jour. XXXIV-12.

. sanguinolentos, i"M.g F.B.I.—VI1-590.

. nitens, flees., r.B.i.—VI-B91.

.pnmilns, Nees,, F.B.I.—V1-591.
globosus, Beiehb., F.B.I. - VI-591.

. globoflus, var. Nilagirica, C.B.C.

. " , driota.

. polystaohyns, Beauv., F.B.l.—V1-592.

. Baocha, Nees,, F.B.I.—V1-593.

. albomarginatus, Nees,, F.B.l.~V1-591.

WUUUUDUUUUUT

%
3. Juncellus.

J. alopecuroidel, C.B.C, F.B.l.—V1-598.
J. pyginans, C.B.C., F.B.l.—V1-596.
J. lavigatus, C.B.C, F.B.L—VI-596.

4. Cyperns.

C. cephalotne, Vahl. P.B.l.—VI- 697.

C. caetanens, Willi., F.B.l.—V1-589.

C. cuspidatas, H. and K. F.B.I.—V1-598.
C. difformis, Linn., F.B.I.—V1-599.

C. haBpan, Linn., F.B.I.—V1-600.

C. teneriffa, Poiret, F.B.I.—V1-601.

C. nirens, Bet.. F.B.I.—VI-601.

C. leucocephalufi, Bete,, F.B.I. - V1-602.
C.arenarius, Bets,, F.B.l.—V1-602.

C. conglomoratns, BeU., F.B.l.—V1-602.
C. paehyrihizns, Boeex., F.B.I.,-VI-B03.
C. Atkinsoni, C.B.C, F.B.I." VI-603.
G. compressor, Linn., F.B.l.—VI-605.
C.arigatur, J?0«6.,-F.B.|.—V1-606.
C.lria, Linn., F.B.I.—V1-606.

C. Iria, Linn., vnr. paniciformis, F.B.I.—V1-606.
G. natans, Vahl.. F.B.I.-VI-607.

C. elensinoiflps, Kunth, F.B.I.—VI 608.
C. malaocensw, Lam., F.B.|.—V1-608.

C. procerus, Bottb., F B.I,—V1-610.
C.bnlbosus, Vahl.,F.B.l.—71-612.

C. teetifonnw, Bxb,, F.B.l.—V1-612.
C. eorymbosuff, Bottb., F.B.l.—71-612.
C.tegetum, Boxb., F.B.l.—VI-513.

C. rotnndus, Linn., v B.l.—VI1-614.

C. tuberosus, Bottb., F.B.| .—VI-616.

Karwar. Talbot.

Jalodh. Panch Mahals, Deoean.  Sind.

Kathiawad.

Mahim. Deo*

Moola River, Poona. March.

Poona. March.

Konkan. Oct. Dec.

Konkan, widely. Kulgi. Sapa. Aug.
Anmode, N. Kanara. Talbot. Nov.
Dalzell. Gairsoppa. Ta/do*. Nov.
Supa, N. Kanara. 1 allot. Nor.
Karwar, Talbot. Sept.

Eonkan. £W/fo.

Eonkan & Western Ghats.  Sept,
Konkan, Mr. Law.

Eonkan, Stocks. Oct. Dec.
Siddapore, Talbot. Nov.

Konkan, Stocks*

Konkan. Storks*

Karwar, 2Wfto*. Sept.

Poona.

Sept.

Mawal. Poona.
Khandala. Lanoali.
Khandala.
Kanara. Lanoli. Mawal.
Sion. Bombay.

Poona. ifov.

Malwan. Surat.

Londa.

Dec.
Oct.
Oct.

Surat. Poon.t.
Sind. Bombay. Salt marshes.

Bombay. *Oct.-Dec.

Lanoli.

Khandala. Chinch wad. Ocfc-Jan.
Butoagiri. Lanoli. Oct.-Dec.
Pooia. Sept.

Hyderabad. Sind. Nov.

Konkan. Mr. Law.

Karachi. Ahmedabad. Domus. Nov.
Sibi. Lace. Ahmeoabad. Nov.“Feb.
Porebander. Verawal. Nov.-Dec.
Jamadar. Eallanda near Karachi.

Poona.  Stocks.  Sept.

Poona. Sept.

Khandala. Dec.

Khandala. Sept.

Khandala. Sept.

. Mawal. Sept.

Goa. Bind. Kalyan, Dec.

Uoa. Dec.

Hyderabad. Sind. Dec.

Kniyan. Sept.

Kalis  Bapt

Konkan. Mr. Law. Lnnofi. Sept!
Poona. Lunoli. Bhubak. 8ind. S'‘pt

Poona. Thana.
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C. esculentus, Linn., F.B.l.—V1-616.

C. exultatuB, Betz, F.B |. —VI-617.

G. digitatus, Roxb., F.B.I.—VL618.

C. Papyrus, Linn., Sp. Fl. 47. Gard. Chron. 1875. 78.

C. dternifaliuB, Linn., Mant. 28. Flor de serre. 1861. 233.

5. Mariseus.
M. bulbosus, C.B.C.,F.B.I.—VI-619.
M. panioeus, Vahl., F.B.l.—V1-620.
M. Sieberianus, Nees., F.B.I.—V1-622.
It. albesceus, Gand., F.B.|.—V1-624.
6. Courtoisia.
C. oyperoides, Sees., F.B.|.—VI-625.
7. Eleocharis.
B. plantaginea, Br., r.B.i.—VI-625.
£.f%tulgga,Link., F.B.I.—VI-626.
E. spiralis, Br., F.B.I.—VI1-627.
E. atropurpures, Kunth., F.B.I.—V1-627.
E. itata, Br., " *e—e" «£,.
E. palndtris, Br., F.B.1.-VI-628Vg.
E. chataria, Boem & Séh., F.B.I .-/1-629.
8. Fimbrittylis.

F. tetragona, Br., F.D.I.—YI-631.

F. polytriohoides, VahL, F.B.l.—Y|-632.
F. schoenoides, Vahl. F.B.I.—VI-634.

' F.dichotoma, Vahl., F.B.I.—VI-635.

F. diphylla, VahL, F.B.I.—V1-636.

F. ©stivalis, Vahl., F.B.l.—Y1-687.
F.ferruginea, Vahl., F.B.l.—V1-638.

F. gpathaoea, Both., I., F.B.|.—Y-640.
F. montioola, Steud., F.B.1.-V-642.

F. quinquangularig, Kunth., F.B.|.—V1-644.
F. miliaeeg), Fa«.,F.B.i.—VI-644.

E\. complanata. Link., F.B.I.—Y-646.

» __var. miorooarpa. )
F.J*oodrowi, C.B. Clark, Ex. Jour. Liun. S0¢. XXXIV. 68.
F.Tunciformis, Kunth., F.B.I.—V1-647.
F. digitata, Boech., F.B.|.—V1-64S.

F. monostachya, Ma*sk., F.B.|.—V1-640.

9. Bulbostylis.
B. barbata, Bah., ».B.L—VI-651.

10. Seirpus.

8. Bupinus, Law, F.B.|.—V1-655.

8. articulatus, Linn., F.B.l.—V1-656.

8. quinqueEarius, Beeck . F.B.I.—VI-657.
6. coryiubouB, Ileyne, F.B.1.—VI-657.
8. mantinnus, Linn., F.B.I.—VI-658.

8. littoralis, Schrad., F.B.I.—V|-659.

8. grossus, Linn., F'.B.I.—VI-659.
8,  var., Kffsoor, CB.C, F.B.I.—VI-660.
8. kyllinpioides, Boech, r.B.i.—VI-662.
8. Miohdianup, Linn., F.B.I.—VI-662.
8. eqcarrouB, Linn,, F.B.I.—V1-663.

11. Eriophorum.
E. comeBum, Wall, F.B-1.—Y 1-664.

12. Fuirena.

F. Wallichiana, Kunth., *.B.l.--V1-665.
F. glomerata, lam., «-*-—~2" A,

F. unenRta, Kunth., »-W --TIsfral.

F, umbdlata, Botth., F.B.| —V1-686.

14. Bhynchospora.
R. Wallichirana, JCunth., '*B.I.-V1.668.
B. Wigbtiana, C.B.C., F.B.I.—VI-669.
B, attrea, Vahl., F.BJ.-V 1-670.
20. Bemirea.

R. méritima, AubL, F.B.I.—VI-677. .

Poona. Marrﬁagoa Talbot

Poona.  Jacqucmont.
Knrjat. Larfuli. Sddt

Lanoli. Foona. 8ept.
Gardens.  Sept.
Gardens.

Badami. Dharwar. Oct.

Konkan. Mr. Law,
Western Ghats. Oct.
Mhad. Konkan. Oct.

Baroda. Sept.

Goa. Dec. Salsette.  Jaeguemont.
- Godhra.  Sept.

Poona. Bind. Stocks. Sept.
Hyderabad. Sind. Dec.

Londa. Dharwar. Deo.

Hirdos. Mawai. Oct.

Sion, Bombay. Oct.

Konkan. Sept.

Bodeli. Guzerat. Ebandala. Oct.-Apl.
Shelarwadi, Konkan. Aug.

Mawai. Matheran. Sept,Dec.

Poona. Hyderabad, Sind. Ehandaia. Sept.-Oct.

Karachi. Dec.
Poona.  Aug.
Baroda. Sept.
Kalyan.
Hewra, Poona. Da hell.
Kbandala. Mawan. Gat.
Karli. Nov.
Bilckerry, N. Kaoara. Oct.
Poona. JacQuemont, July.

Sholarwadi.

Lanali.
adami.

Badami. July.

Bansda. Knlyan. Sind. Oct.-Feb.
Konkan. Sind. Oot.-teb.

Bhubak, Sind. Umrat, Guzerat. Nov.-Deo.

Goa. Sind. Dec.
Bombay. Nov.
Sind. ~ Dalzell.
Kalyan. Sept.

Kachara, Bombay, cult.

Kanara. Young.

Palee. Konkan. Sind. Bhubak. Oct.

Widely. Ocot.-Dec.

Mirgj. Karachi.

Junir. Champaner. Oct.

Poona.

Godhra.  Sawantwadi.
Kanara. Dr. Thomson.
Londa. Alandi.

Sept.
Nov.

Dec.
Nov.

Kalyan. Aug.
Poonn. Khandala. Aug.
Southern Maratha Country.  Young.

Seabhore, Kanara.  Dr. Thomson.
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21. Hypolytrim.

H. Wightianum, Boeck., F.B.I.—V1-678. Bhimlo.

26. Soloria,

S. lithosperma, Stoartz., F.B.I.—V1-685.
S. biflora, Roxb, F.B.I.—Vi-687.

S. tasselata, Witld., F.B.I.—V1-687.

S. Sfcackdana, Boeak., F.B.l.- VI-687. «
S. annularUi, Kunth., F.B.I.—V1-687.

8. hebecarpa, vV« F.B.l. -V1-689.

28. Carets.

C. mercarenss, Steud., F.B.I.—VI-719. M ahableshwar .

C. speciosa, -£«»**., F.B.l.—VI1-729.

Between Poona and Pannaola.

Cadtle Book. Eatgai. N. Kanara. Feb.

Matheran. Deo.
Matheran. Dec.
(Panwel). Jacguemont.
* Talegaon. Bombay. Deo.
Konkan. Mr. Law.

N. Kanara. Talbot.

N. Oanara. Talbot.
N. Kanara. Talbot,

Oct.
Oct'.

Londa. Hulgi.

Hulgi.

CLXXII1. GBAMINBI3.

1. Paspalum.
P. gerobiculatum, Linn., F B..—VIL  Barika. Cult. widdy. Oct.
P. conipactum, itolA., F.B.I.—VI1-12. JSTur*. Kanara. Mahableshwar i_anoliy Sept
P. diatichum, i*V»., F.B.1.—VII-12. Seashore, Bombay. Mai wan. Got.
P. sanguinale, Lamk, F.B.l.—V11-13. Boega. Dinbhi. Sind. Pand. Oct.
P. penoatum, Hook./., F.B.I.—VII-16. K aiaohi. Stocks. Morvi. J. Beck. Oct.
P. ternatuin, Book,/., F.B.I.—VII-17. Belgauin Ritchie
P. longifloruin, Bets., F.B.I.—V11-17. gauin. '
P. BoyUanum, Nees, F.B.I.—V11-18. Snwaani Ghat. Deo.
P. pedicdlare, Trin. ex. Steud., F.B.I.—V11-19. Konkan. Stocks.
2. Eriochloa.
E. polystachya, H. B. $ K., F.B.l.— VI1-20. Mahiu, Bombay. Oct.
3. ltachne.
|. Lisboae, Hook, /., Bombay Grasses, Lisboa, 6. M ahablesh Oot
1. elogans, Date., F.B.I.—V11-23. Lanoli Poona. ~ Sept.
|. audralis, Br., F.B.I.—V11-24. Maﬁableahwér Qct.
|. iniliacea, Both., F.B.l.—VI1-25. Koukan: Oct:
4. Panicum.
P. Isaohne, Roth., F.B.I.—V1I-28. U ~ i « Poonft t.-Jan
P.flavidum,Retz, F.B.I.—V1I-28. Khandala, Morvi. Porbunder. Oct.
P. punotatum, Burm., F.B.I.—VI1-29. Ahmednagar. Poona. Nov.
E' paspalalcT_u?_j, PerFs.,BF.IB.I\./-I\/Ilé-OZQ. Munchar Lake. Sind. Stocks.
. ernggalli, Linn, F.B.1I .- -30. :
P ) var. frumeutaccQin. ' Poona. Bombay. Morvi. Oct.
P. colonum, Linn., F.B.I.—VII-32.  Savri. Sind. Pakor. Londa Morvi. Shikarpur, Oct

P. prostratum, Lamk., F.B.I. -VI1-33. Pooi. Sind. ChimancAara. Poona. Kathiawad, Sept!
P. muticum, Forth, F.B.I.—VI1-35. Water Grass of Mauritius. CnU. Kirkee_ Snrat
E-JaVan!Cnm,LPOIF-,E-BB]' -—\>/I|_|§é5- Phadjifa. Gonalja. & Kbaudesh. Poona Badami. Aug.-Ncv'

. ramgjuni, Linn., F.B.I.—VIi-36. ; ;

P. estigerum, Retz, F.B.1.—V11-37. Poona. ngﬁg't‘ o Dot
P. anritum, Predl., F.B.l.—V11-40. ) ’ ’ ’
P. interruptum, Willd.,, F.B.I. - V11-40. 1 .

P. indicum, Linn., F.B.I.—VIL41, Sind. - Panwel. Vengurla. - Oct.-Feb.
P. myosnroides, Br., F.B.I.—V11-42. "

P. ncdosum, Kuntk., F.B.I —V11-43. Sawantwadi. - Nov.
P. turgidum, Forsk., F.B.l.—V11-44. .

P. miliaceam, Linn., F.B.I.-VI1-45. Vari. Bajkot. Deesa. Nov.
P. miliare, Lamk., F.B.I.—V1-40. Cult.
P. psilopodiuiD, Trin., F.B.I.—V11-46. .

. Kalyan. Pajpl. Sept.
P. trypha’on, SChUlt, F.B.l.—VII-47. Bhatur. Jeur. Sholapur.

"P. maximum, Jacg., F.B.I.—V1I-4?. Guinea Grass. ® Mulhargad. Poona. Sept.
P. proliferum, Lann., F.B.l.—V11-60. Cult,
P. obscurans, Stapf. Tan Sawa. Bhatur. :

P. subeglume, 2V5?7* oF.B.i.—VII-557. Jeur. Sho'a%“ardaDrfi" Deo.

P. antidotale, Retz., F.B.I.—VI1-52. Kathiawad. Sukar. Sind. Lot Sept.

P. iuontanuin, Roxb., F.B.I. » V11-53. Tokarbund. athiawad. ar. Snd. Londa. Mar.

P. plicatum, Lamk., F.B.I.—V1-55. Bansda. Dang. Jan.

P. rhachitriohum, Ho7hst. F.B.I.—V11-56. Cult.  Nov.

P. trigonum, Retz, F.B.I.—VI1-56. Londa, " on atree" G.A. Gammie. Oot.

P. patens. Linn., V.B.I.— VII-57. Kadgul. N.Kanara Deo
6. Tfysanolana.

T.agrostis, Nees,, F.B.I.—V11-61. Dang. Bansda Feb
7. Chamoeraphis.

G. Bpinescens, Poir ., F.B.1 .-V 11-62. Wangni. Koukan, Sept
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8. Spintfex.
S. sguarrosuB, Linn., F.B..—VII-63« Eumta. Shriwardhan. Nov.

9. Axonopus.
A.cimicinus, Beauv., F.B.I.—V11-64. Badami. Dharwar. Oct.

10. Tricholcena.

T. Teneriffsg, Parlat,.-P.B.l.—V11-65. Thano Bub Kh:in. Sind. An?.
T. Wightii, Nees,, F,B.I.—V11-65. Chota Kagli. Mulhargad. Poona. Sapt
11. Opltimenu*.

O.composite, Beauv.. F.BJ.—V11-66. Kadgal. MatWan. Nov.-Dec.
0. Bnrmannii, Beauv., F.B.I—V11-68. Panchgani. Parel. Oot.-Scpt.
12. Arundintlla.

A. avenacea, Munro, F.B.l.—V11-69. Ratnagiri. Cadle Rock. Oct.
A. tnberoulata, Munro., F.B.I.—V11-69. Poona. Oct.
A. egtoag, Trin., F.B.I.—V11-70. Near Bombay. Ritchie.

A. agrosoideB, Trin., F.B.I.—VI1I-71.
A.tenélla, flees., F.B.I.—VLI -71. Lanoli. Mahablesvar. Nov.
A. pygmen, Hook.f., F.B.I.—VI1-72. Crest of W- Ghats. Sept.
A. metzii, Hochsty F.BJ.—VI1-72. . Lar.oli. Oct.
A. bradliends, Raddi, F.B.I.—V11-73. Panchgani. Radjouri. Oct. Near Poona. Jacquemont.
A. capillariB, Rook.f, F.B.I.—VII-74. Kotir. Parel. Kalanuddee. Oct.
A. fusoata, flees., F.B.I.—VI11-74. .
A. gigantea, Date, F B.I.—VII 76. Castle Rook. Konkan. Oct.
A. spicata, Bah., Bombay Flora, 293. Mahableshwar. Nov.
A. Lawii, Mook.f., Ceylon Flora.
13. Setaria.
8. italica, Beauv,. F.B |,—V11-78. Rala. CuH. widely.
8. glauoa, Beauv., F.B.I.—V11-79. Kolara. Kolada. MabsMeshwar. Oct.
8. intermedia, Roem. and Sch., F B.I.—VI11-79. Pander. Konkan. Mr. Law. Poona. Belgaum. Ritchie.
Aug.-Oct.
8. verticillata, Beauv., F.B.|.—V11-80. Pandar. Dungunee. Baroda Morvi.g Dec,
U. Pennketutn.
P. typhoideum, Rich., F.B.I.—VI1-82. Bajri. Cult.
P. alopeouros, Steud, F B.l.—V11-84. Mold. Poona. Belgaum. Sind. Oct.
P. dichotomum, JDelile, F B.l.—V11-85. g Sind. Stocks
P. orientale, Rich., F B.I.—V11-86 Abu. Sir G Zind July.
P. pedicdlatum, Trin., F.B |.—VIi-86. ! 'K 'kc')t Got'
P. eetosum, Rich, F.B.I.—V1I-87. Hyderabad. Sind. Dec.
P. cenohroides, Rich., F.B.I.—VI11-88. Kajkot. Near Karachi. Dec.
15. Cenchrus.
C. biflornB, RoxK F.B.I.—V11-89. . Karachi. Morvi, J Beck Dec.
18. Oryza.
0. sativa, Linn., F.B.I.—VI1-92. Nawar. Bhat. Colt, widely.
O. coarotato, Roxb., F.B.I.—VI1-93.
19. Leersia.
|. hexandra, Sw., F.B.l.—V11-94. Londa, 0. A. Gammie. Oct.

20. Eygrorhiza.

H. arietata, Nees, F.B.l.-VI1-95. Devabhata. Chickhle, Guzerat. April.
22. Trachys.

T. mucroha;a, Pers., F.B.I.—V11-96. Badami. Dharwar. Aug.
23. Tragus.

T. racanoBUB, Scop., F.B |.—V11-97. Badanv. Bijapor. Rajkot. Poona Jacquemont. Sind. Stocks. Sept.

24 Latipes.
L. senegalensis, Eunth.o, F.B |.—V11-97. 20 miles N. of Karachi. Aug.
' 26. Perotis.
P. latifolia, Ait; F.B.I.—VI1-98. Kuras. Badami. Majwan. Oct.-Aug.
27. Zoysia.
Z.pungent, WUId., F.B.I.—VI1I 99. Damaun, Lisboa.
28. Coix.

C. Lachryma Jobi, Linn., F.B.I.—V11-100. Rany'ondhala. Kaseda. Lanoli. Oct.



. P. Cookii, Stapf.. F.B.I.—VIMO1.
P. barbata, Stapf., F.B.l.—V11-102.

Z.Mays, Linn.,,F.B.I.—V11-102.

D. nmithopoda, Trin., P.BJ.—VI1I1-10A.
D. Woodrowii, Stapf., F.B.l.—VIL 104.
D. gracilis, Nees, F.B1.—VIMO05.

|. amndinaoea, Cyrill., F.B.I.—VI1-106.
S. albidus, Benth., F.B.l.—V11-103.

P.argentea, Trin., P.B.I.—V1I-111.
P.fimbriata, Hack.,pB.I.—VI1-112.

S. offioinarum, Linn, P.B.I.—V11-]18.
8. spontanum, Linn., P.B.l.— VI1-118.
S. arundinaceum, Betz, P.B.l.—VIL119.
S. fuBcum, Boxb., F.B.I.—Vil-120.

E. ravenn®©, Beauu., F.B.| —VIM21.
E. fastigiatus, Nees, F.B.l.—V 1M 25.

|. aristatnm, Linn., P.B.l .—VI11126.
. rugoeum, Salish., F.B.I.—VJI-127.
. molle, Hook, f, F.B.I.—V11-126.

. diplopogon, Hook., P.B.I.—129.

. pilosum, Hact., F.B.I.—V11-130.

. conjugatnm, Boxb., F.B.l.—VIM31.
. Lisbon*, Hook., I.,P.B.I.—VIM 33.

. oiliare, Betz,, P.B.I.—V11-133.

. Bir4woodii.

. lixum, Br., F.B.I.—VIF136

. Bulcatmn, Hack., F.B.I.—VI11-137.

—_———— e ——— =

P. gaceharoidenni, Baouv-, P.B.1.—V11-141.

P. crinitum, Trin., P.B.l.—V11-141.

A. vaginatus, Hackel in Osterr. Bot. Zeitschr.

. anguetifolium, Hack., F.B.I.-V11-129.

. semisagittatum, Boxb., F.B | .—VIM 39.

. Bpathiflorum, Hook.f., F.B.I.—V11-138.
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29/ Polytoca.
Kurisal. . Mahableshwar.  Sept.
Kanta. Rarwel. Poona.  Sept.

29. Zea.

Maka, Maize. Cult.

0. Dimeria.
Khap Kurdi. Khandala. Panobgani. Od«
i RatnaMiri. Oct.
Lanoli. Deo.

31. Imperata.
Louda. Sind. Stocks. Aug.

33. Spodiopogon.
Khandala. Salsette. Oct.

34. Follinia.
Lanadli. Ratnagiri. Oct.-Deo.
Lanali. Oct.

35. Saccharum.
Us. JJsa Gunderi. Cult.

Bagberi. Zamis. Khair. Poona. Karjat. Shikarpur. Nov.
Planted.

8§6. Erianthus.
Karachi. Deo.
Belgaum.  Bitchie.

37. Ischamtm.
Bherdi. Ouz. Salsette. Konkan. Belgaum, Ritchie. Oct.-Dec.
Poona. Oct.
Lanali. Oct.-Dec.

Boknsnr. Poona. Matberan. Mahableshwar. Oct.iDec.

Sabai. fiajkot. Cnlt. at Poona. Dec.-Feb.
Koonda. Nuth. Widely in black soil. Oct.-Mar.
Yellapore. Parel. Lanoli. Sept.-Oct.

Divimana. Konkan. Deo.

N. Kanara. Lisboa.

Putena. Pare. Karti. N. Kanara. Mr. Young.Oott
Sheda. Chopda. Paunat. Poona. Sept.
Gotud. Mr. Young. Oct. 30th, 18-4.

Baeer. Ber. Palasdari. Khandala. Sept.

80, Pogonetherum.

Bamboo Grass. Gardens, cult. Matheran P

Sumpkund; N. Kanara. July.
40. Apocoyis.
Vol. 4, page 8. Kalyan, N. Kanara. Talboh

41. Arthraxon.

. lanceolatus, Hochst., P.B.I.—V11-143. Harjala. Qovindair. Lanoli. Jamjodhhapur. Morri. Katbiawad.

A

A. inormis, Hook, f., P.B.l.—V11-145.
A. cilwris, Beouv., F.B.I.—V11-145.
A
A

. microphyllus, Hochst., F.B.| .—VIM47.

. jubatus, Hack., F.B.I.—VII-157.

T. elegan«, Both., P.B.l.—V11-148.
£. tridentatas, Each., F.B.1.-VIM49.

A. varia, Hack., F.B.I.-VI11-150.

co fpresa, Linn,, FB 1.-VIT-153.
aouminata, Hack., FB 1.-VI11-156.
diven?ens, Hark. /, F.B.l.—\ 11-155.
Tulboti, Hook. /., P.B.l.—VIM55.

Yy DOX

Oota

Vaguarin.  Guz. Matheran. Mahableshwar. Oot.
Vanguarin. Chamargaon. Ouz. Oct.
Parel. Sept.

Koiiacba Kila. Ambowni, Western Ghats. Oct.

42. Thelokogon.
Poona. Bombay. Belgaum. Sept.

43. Lokhopogon.

Poona. Belgaum. Oct.-Dec.

44. Apluda.
Ghagara. Eonkan. Deooan, Guzerat. Oct.-Deo.
46. Bottbeellia. i
Baikah. Sind. Godm. Sbikarpur. Nov.
Marmitgoa. Malwan. Oot.
Marti. Khandala, Mahableshwar. Sept.

Goa, W. A. Talbvt. Oct.



R. galtata, Linn, f., F.B.I.—VII-156.
B. Clarkei, Each, F.B.l.—V11-156.

M. grauularis, Zia». /., F.B.l.—V11-159.
0. corymbosus, Qaertn., F.B.I.—V11-160.

E. Royleanns, Nees, F.B.I.—VI1-151.
E. hirsutus, Munro, F.B.I. —V11-J62.

. foveolatus, 2>CJ,F.B.l.—VIM68.
pumiluB, #(«&.,r B.l.=VI1-170.
oompressus Hbo*./., FB.I.-VIM72.
Woodrowii, Hook. /-, F.B.I.—V11-173.
pertuflus WUId., FB.l.—VIM 73.
concanenss, Hook. /., F.B1.—VI11-174.
ensiformis, Hook. f., F.B.l.—V11-175.
Kuntzeanus, Hacked F.B.l.—V11-175.
intermedium Br. F.B.I.—VIM75.
montanus, jRoe?6, F.B.l.—VI11-176.
©doratuB, Dna. Lisboa , F.B.I.—VI1-177.
mioranthus, Kunth.,v.B i.—VI11-178.
aBsimilis, Steud., F B.I.—V11-179.
Hugelii, 5acAr.¢ F.BI.—V11-180.
filicalmia, JETao"./.,F.B.I.—711-181.
halepenss, Brot., F.B.l.-VI1-182.
Sorghum, Brot., F.B | —V11-183.

aciculatos, Betz, F.B.l.-VIM 88.
lanoearius, Hook./., F.B.l.-V11-190.
montioola, *cA” ., F.B.I.—VI11-192.
niootanuB, Hook. /., F.B.I —VI1.
Auoheri, Boiss, F B|.—VI11-196.
oaricoBUS Linn., F.B.I.—VI1-196.
annulatus,-ftwvfc.. FBI.—V11-196.
armatuB, Hook. /., F.B.I.—V11-197-
contortuB, Xwm. /, F.B.I.—V11-199.
Cookei, Stapf., MSSa New species.
tritioeuB, Br.g F.B.I.-V11-200.
Bitchiei, Hook./., F.B.I.—VI11-201.
polystachyos, Boxb.. F.B.l.—V11-202.
Iwaranousa, Jones, F.B.l.—V11-203.
" var. Laniger.
Schamanthus, |Ann.g, F.B |.—V11-204
Nardus, Linn.>F.B.l . —V11-205.

D S PP P Tt

. imberbis, Betz, F.B.I.—VI1I-211.
. oiliata, Linn., F.B.I.—V11-213.

> >

A. tremila, Met, F B.l.—VI1-214.

I, Wightii, Anders,, F B.I.—V11-218
1. laxum, Hack., F.B.I.—V11-218.

68.

P. bispida, Hook., F.B.I.—V11-219.
A.AscentioniB,Xi»n.,F.B.i.-VI1.224.
A, satacon,

A. Hywiziz

Afosloe e

A b tang, 7.5 —ViLE47,
A, hirtiglame, Siewd., 7.5.1.—~VI1I-827.

H. «dK>enoid«, JTorf, J.B.l.-VH-235.
H. dura, Bout., r.B.i.—VI1-236.

W. diandm, Statf, P.B.1.-VII 24L

purpureo-sricuB, Hochst., F B.l.—V11-185.
squarrosus, Linn. /., F.B 1.—VI11-186. Wala. The Kuskus Boot Grass. Planted Widel)_/. IndigenousP Jan.

Bhatada-Bati, Peint.
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Bursali. Poona. Nov.
Birchy. N. Kanara. W. A. Talbot. Nor.
47. ManUuris.
Khandala. Pooaa. Dharwar. Oct.
48. Ophiurus.
Hootia. Gazerat. Poona. Jeur. Dec.
50. Eli>nuruu
Rajkot. Sind..
Sain. Bind. Siock*.
53. Andropogon.
Ghandel. Poona. Widely. Oct.
Qondwal. Baerki. Diwas Ghat. Surat. Dec
Mawal. Poona. Deo.
Ehorbarsa, Mawal. Deo.
Lanoli. Sept.
Matheran. Oct.
Lanoli. Sept.
var. psendointermediata. Mawal. Kookan. Oct.
Poona. Mawal. Dec.
Suvasni-Ghat. Dec.
Mawal. Poona. Oct.
Snvasni-Ghat. Do.
Poona. Belgaum. Sept.
Sirsi. Dhonshi. Poona, Noy.-Dec. ~
Boru. Poona. Eonkan. Dang. Dec.
- Cult,
N. Kanara, Young. Poona. Kohiapur. Nov.

Karwar. T)ct.

Cagtle Rock. Oct.
Ebandala. Eohlapur. Oct.
Dharwar. Talbot.

* N«ar Karachi. Stocks.
Eelgaum. Mawal. l'oona. Dec

Ajiva. Gus. Poona.

Poona. tiind. Stocks. Oct.
Konkan. Stocks.

Kursali. Poona. Guzerat. Nov.
Sukkar. Pathar. Lanoli, Oct. 98.
Mawal. Poona. Dec

Belganm. Poona. M .thableshwar. Oct.-Deo.
Khandala. Nov.

Karachi. Dec.

Sind. Widely. July-Dec.
Poona Konkan. Sept.-Deo.
Probably occurs within our limits.

Surwai.

54, Anthistiria.

Pooaa. Eonkan. Deccan. Sept.-Jan. Oct.

Poona.

55. Iseilema.

Belganm, Poona. Morvi. Eathiawad. Nov.
Poona. Belgaum. Nov.-Dec.

Pseudanthistiria.

Pokalya. Panohgani,EéIyan. Lonla. Oct.-Nov.

- 59. Aristada.

Poona. Jetalsar. Eathiawad Oot.-May.

Dharwar Tel~s
Bulo Khan Sind. Aug.
63. Heleoekloa.
Bhubak. Sind. Dec.
Dwarka. Deo.
67. Woodrowia.

MMr. Landli. Sept-Oct.
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68. Garnotia,.
G. arboram, Stapf% Crest of Ghats S. of Lanoli. Nandgaon. Sept.
G. driotn, Brongn., F.B.l.—V11-243. Nard to Eurjat roid. Sept.
G. patens, Stapf. Nandgaon, on trees. Oct.
69. Polypogon.

P. monspdlienss Desfi, F.B.I .-V 11-245.

71. Sporobolus.

8. diander, Beauv., F.B.l.—V11-247. Poona. Jacquemont.
S.indieus, £r.,-r.B.I.—V11-247. Kolhapur. Oct.
S. minutiflorus, Link., F.B.I.—VI1-248. Parel. Oct.
8.ioclados, Nees, F.B.l.—V11-249. Sind. Stocks.
8. glanoifalins, Bochst., F.B.I.—V11-250. Porebander. Karachi. Nov.
8. aindious, Stapf., Kew Ball. 20 miles from Karachi. Nov.
8. orientalis, Kunth., F.B.I.—V11-251. Umrat. Guz. salt land. Nov.
H. piliferus, Kunth., F.B.l.—VI11-251. Belganm.  Bitchie.
8. arabicus, M f,, F.B.I.—VII-252. Eaiachi.
S. coromanddianus, Kunth., FB.I.—V11-252. Sind. Nagpnr Dist. Jan.
79. Tristaahya.
T. barbata, Nees, F.B.I . —V11-272. Sind.  Stocks.
82. Avena.
A. sativa, Linn, F.B.I1.-V11-275. Cnlt. Hyderabad. Sind.

84. Micrvchloa.

M. sstaoea, Br., F.B.|.—V11-283. Dharwar. Aug.
85. Gracilea.

G. Rojleana, Hook./., F.B.I.—V11-284. Konkan. Sind.
87. Tripogon.

T. oapillatus, Jaub. and Spach. F.B.T.—TUI-285. On trees, Matheran.  Sept.

T. pauperoulas, Stapf., F.B.I.—V11-285. Ou rook« near Karli. Sept.

T. Lisbffl, Stapf., F.B.I.—V11-286. Chirana. Matheran. Oct.

T.Jaoquemoultii, 8tapf.. F.B.I.—V11-287. Poona. Matherau. Sept
88. Cynodon.

G. daotylon, Per*., F.B.1.—VI1-288. Eeraili. Durva. Throughout India.

89. Chloris.

C. inoompleta, Both,, F.B.I.—V11-290. 'N. Kanara. FEab.

C. t_enella, Roxb.; F.B.I.—VI1-290. Surat Bij.apur in shade-ouly. Oct

C.villosa, Pers,, F.B.l.—V11-291. ) ’ Sind .S' k.

C barbata, Sto., F.B.l.—V11-2J2. Gondwail. Sud D W?dely EICOVS
90. Eleusine.

£. iodioa, Gaertw., V.B.X.—VI11-293, _ ;

E. flagellifera, Nees, F.B.I —\/11-294. Mahar-nachani. - Poena. _Jan-

£. verticillata, Boxb., F.B.I__V11-295. ’

E. segyptiaoa, Desf., F.B.l.—V11-295. ‘e : ; B

E. aristata, Enhrenb., F.B.I.—V11-296. Kutnagiri.  Badami. Saharaé‘ffﬁ;gitr)i'g aept o
91. Dinebra.

D.arabica, Jacg., F.B.l.—V11-297. Poona. Morvi. Surat. Aug.
92. Leptochloa.

L- chineneis, liees, F.tft.—VI11-299. Dr. LUboa resords that he has seen specimens from Pr«|

and fr'm Guzerat. There are no specimens from Western India in the Herbarium atPoonaor at Kew.

95. Pappaphorum.

P. elegans, Nees, F.B.I.—V11-301. Khajuri. Karachi Dist. Aug.
96. Arundo.

A. Donax, Linn. Gardens.
97. Phragmites.

P. communls, T»in F.B.I.—V1J-30J. Gardener'sgarter. Variegated form. Gardens.

P. Karka, Trin., F.B |.-V11-304. Dhon.  Lisboa.
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99.  Elitrophorus.

E. artiQulatos, Beauv., F.B.I.—VI11-303. Jungli Bala. Kalyan, Lenda.  Godlira.  Nov.-Feb.
104.  Eragrostis,
E.aspen, Nees, F.B.|.—V11-314. N. Kanara. Lishoa.
E. ciliaris, Link., F.B i.—VI1-314. Baroda. Nov.
E. tenella,Boer*, to Sch., F.B.I.—VII-315. Woya. Buchraloo. Sind. Sarat. Foona. Nov.
E. interrupta, Beauv., F.B.X.—VII-316. Surat. Bfaowdeo, near Poona. Nov.
E. amabilis. Wgt. & Am., F.B.I.—V1|-317. Parel. Basisein. Poona. Sept.-Nov.
E. interrupts, var. Koenigii, Stapf., F.BI.- VI1-316.
B. stenopbylla, Hochst., F.B.I.—V11-318. Bborkng. Mawal. Dec.
E. elegantnla, Steud., F.B.l.—V11-398. BhorkoB. Mawrtl. Deo.-Apr.
E. tremula, Ebchsh, F.B.I.—VI11-320. Gazerat. Deesa. Falanpur. Nov.
E. major, Host, P.B.l.—V11-320. Sind Poona. Morvi. Nov.-Jan.
E. minor, Host, F.B.l.—V11-821. Godbra. Panohmahuls. Nov.
E. tenuifolia, Rochet., F.B.l.-V11-322. Belgaum.
E. pilosa, Beauv , F.B.I.—V11-323. Sind. Dharwar. Wagboti, Poona. Sept.-Oct.
E. ovnosuroideB, Beauv., F.B.l.—V11-321. Darbha. Kusha. Mandvi. Hyde-abad. Sind. Deo.
E. bifaria, Wgt., F.B.I.—V11-325. Belganm. Bitohie. Khandala. Aug.
106. Ralopyrum.
H. micronatum, Stapf., r.B.i.—V11-328. Porebnnder. Sind. Stocks. Nov.
103. Diplachne. '
D. fusoa, Beauv., F.B.l.—V11-329. Bice fields, Matunga near Bombay, Nov.
111. Centotheca.
C. lappaces, Besv. F.B.l.—VI11-3 32. Kadgal, Eanara Dist. Oct.
113. JEluropuB*
JE. villoeuB, Trin., F.BJ.-V11-334 Umrat. Gaz. Karachi. Nov.-Dec.
127. Oropetium. i
O.Tbomeaum, Trin® F.B.l.—V11-366. Junir. Poona. Jnly-Sipt.
121. Triticum.
T. Speltam, var. Khapli. Jod. Pumban. Covered grain wteat. Cnlt. widely.
T. Vulsare, YilU F.B.1.-V11-367. Qhui. ) ] Cult, widely.
T. pilogum, Dalz & Gibs. Bakshi. Kola. Kusali, Kanno. Colt, widely.
T. monococcam, Linn. Guzerat.
130. Hordeum.
H. vnlgare, var. Hexagtichon, Linn., F.B..—V11-.H71. ' Satu Jau. Cnlt. widely.
H. B var. distiohon Jau. 8ind, cult.
H. . var. nudum, Ua. TJjan. Naked or loose grained Barley. Guzerat. Sind.
Bambusa
B.nana. Boxb..F.B.I.—V11-390. Barik. Bamboo* Jap. Bamboo. Gardens.
B. VulgariB, Schrad., F.B.l.—V11-391. Oodha. Bans. Planted.
R B var. straita, Bot. Mag. «079. Gold and green striped Bamboo. Gardens.
B. arundinacea, Wiltd.,, F.B.l.-V11-395. Kulluk. Dang. Widely planted.
. 138. Offtenanthera
O. monogtigma, Bedd., F.B.I.—V11-402. N. Kanara. 8ukkar-Pathar. Widely W. Ghats.
O. Stock*ii, Munro, F.B.1.-V11-403, Chiwari. N. Kanara, Talbot. Paucbgani. Planted. Nov.
138. Dendrocalamvs.
D. atrictns, Sees., F.B.I1.-V11-401. Kania Wans. Panchmabals. Planted in Konkan.
Gardens.

D. gigauteus, Munro, F.B.l.—V11-406.
146. Ochlandra.

a dridula, Munro, F.B.1.-V111-41». Eooda. N. Kanara, Talbot.
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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, 1901. .

2. The following were my movements :—

The firg half of April was spent at Head Office and devoted to routine
clerical work. Several visits were also paid to the Dodabetta Cinchona planta-
tions.

Immediately after the Easter Holidays, | procesded to Waltair (which |
reached on April 22) to collect over the Vlza%apatam forests. Under the cir-
cumstances detailed in my last report, m as | would have liked it, | was
quite unable to attempt the more enticing higher Agency tracts, but, because
of the condition of my gaff, | had to confine myself to the lower, hot hills of
the Golgonda taluk. Prom the specimens obtained, however, | do not think
that these parts have been collected over before.

| visited the following places in the Vizagapatam District:—

. Pollavaram on the sea-coast (April 27—30) ; Bagupalem, in the drv scrub
forest near the Kailway (May 2—10); Karaka, on the fine dopes of Karakakonda
(If ay 12—21); Krlshnadevlpota, just within the Agency tracts (May 22—June «
2); Nathavaram (June 2—12).

Krishnapuram again within the Agency (June 10—18).

After this 1 devoted mysdf to the study of date palms and examined them
wherever 1 couW, on my return eastwards. They were inspected at Lakshrni-
gglr(arrll near Narasapatnam Makarapalem and around Anakapalli and Kon-

erla

| reached Ooctacamund on July 4. During the next three months, with
one short interval, | remaned at Head-Quarters. The monsoon was an ex-
tremely Iong-contlnued one and touring on the West Coas was i.ot to be
thought of. The short visit to Devala, referred to below, was during continuous
heavy rain.

This period at Head Office was, however, not so productive of good work as
could be wished. My daff was, for the first six weeks, almost continuously
absent owing to fever contracted during the Vlza%apatam tour, and the writer

as practically absent from his duties during the whole of this period. He
finally 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, aO?ood deal 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 assgant. The more important work of an economic nature during
this period was the examination of specimens of tea seedlings from Dovala
which had been attacked by a root ed-worm.

For thls Burpose also a short visit was paid to the infected estate (August
80 to Sep A few orchids were collected which were new to the
coIIectlon theltea %tate was inspected and visits were paid en ro.ute to the
Nadavattam cinchona plantation and one Nilgiri tea estate.

On October 5,1 left Head Office for a tour in the Sauth Ganara forests.
The foIIowmg plac&c were visted . —

Sullia (October 25—November 5).

Sampagi, at the foot of the Mercara Ghat (November 5—16.) During my
say at Sampngi, | proceeded on November 11 up the Ghat to Mercara
And on November 12, | collected specimens for the first 18 miles doin to-
wards the Coorg boundnry. A number (over 100) of interesting plauts were
found during this little trip.

Jahlsur (November 16—22).

Beltangadi (November 21—29).
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I reached Octacamund 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 theriver florathere.

| 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 himself for the M. A. examination in
Botany in Madras. At the end of the month, however, instead of returning to
his 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 in 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, Pasalapudi, Vulapallc, Panwalapaku, Tossipudi,
Komaripalem, Koppavaram and Biccavol in the Ramachandrapuram taluk :
Mondepulanka, Nagadulanka, Tatipaka, Rozole and Sivaoodu in the Narsapur
taluk : Feddabrahmadeva, Medapadu and Bhimavaram in the Co Canada taluk :
and Ragampeta, Vedlamurru-Pulimeru and Gudivada in the Poddapuram
taluk.

On February 28 | proceeded to Calcutta by train and remained there until
March 18. In Calcutta | spent most of my time with the Director of the
Survey at the Royal Botanic Gardens, Sib pur. | also spent several days with
the Reporter on Economic Productsand called upon the Entomologist to the
Government of India.

| reached Ootacamund on March 27, and then had the pleasureof 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
them were noticed in my last year's report. The districts may be divided up
as follow :—

() Evergreen forests—South Canara, Mercara and Wynaad.

(6) Mixed forests—Vizagapatam District.

(c) Sea-side flora—Pollavaram (Vizasrapatam).

(d) River flora of Podostenonaceaa, Boltangadi, 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-
ern Ghats will be of advantage. The portion examined during the South
Canara tour was the Mangalore-Mercara road and in this district further
visits should be paid to the portions north and south of this tract where tba
flora evidently differ a good deal. Both the north and south portions of South
Canara near the hills seem to be little known, and have certainly not been
visited by botanists frequent ly, if at aU.

During the South Canara tour a good deal of attention was devoted to
the curious little river group of PodostemonacesB. These plants, like mosses
and lichens iu appearance, are in reality degraded forms of higher plants, the
body of the plant simulating the lowest forms in the vegetable kingdom, but
minute flowers, consisting of one stamen and one ovary each indicating their
true taxonoinic position. The relationship of the order among the higher
plants has not been determined, and the eollections from South Indian rivers,
one of their principal habitats, are extremely meagre.
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My attention was specially drawn to the group by Mr. Willis who hasjust
concluded a tour down the Western Ghats in search of material for a mono-
grﬁoh which he is preparing. | found the river at Sullea full of three species,
and again at Boltagadi there was such a massof 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 trangtional forms were
found which will necessitate an alteration of the classfication, and some of the
Species are new to science.

During the Chrigmas Holidays the short tour to Fykarain Mr. Willis
company was devoted to the same group.

The tour in Vizagapatam was also interesting in its way although the time
of year, May to June, was hardly the most desrable to explore this hot region.
From the plants collected it is at once evident that the parts nearer the hills
had not been previoudy 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 found in great abundance.

During the short tour in the Wynaad in September while examining the
tea-ed-worm disease, a few roadsde 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 thereis plenty of work to be done
in various parts of the Peninsula. To leave the more distant placesout of the
consderation, the results from the neighbourhood of Devala, not more than 40
miles from Ootacamund, indicate that this tract is by no means worked out,
and during the year a new species of orchid has been found abundantly in the
neighbourhood of Octacamund itsdlf.

4. In my last report the accumulation of arrears in naming the plants
collected was adverted to. Since that time a change has been made in the
digribution of the Government Botanist's time in the* fidd and at Head- Quar-
ters. Ingead of four months at Ootacamund, 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 theclerk, and more specially by the
unexpected resignation of the assstant. But a seriouseffort 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.

It has not, however, been possble to devote more time than thisto the
purely systematic work while at Head-Quarters. ‘

In spite of the Government order sanctioning tbe longer stay at Ootaca-
mund, consderably the greater portion of the working year was spent in the
fidd. 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, especiall%/ on the West Coag, that th«
two months provided for each tour are hardly sufficient, and is especially felt
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. Aj present, however, the assstantsare hardly fit to be entrusted
with such work.

5. The drength of the gaff remained the same as last year, but, as already
explained, the department was frequently short-handed when the Government
Botanigt was at Head-Quarters.

In February |biOl, Mr. Venkata Krishnama Nayudu, MJL, of the Madras
Univerdity, joined as assstant in place of Mr. K. Hanumantha Row, B.A.g
resigned.

The new year will open with two assstants at Head Office instead of one,
and a congderable increase in the usefulness of the department may be confi-
dently expected. It must be borne, however, in mind that these will haveto be
trained and that a couple of years must elapse beforethey will be of much service
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in themore respongble work of naming plants. After two years of training, the
late assstant wasentrusted with certain portions of the work, such as making a
preliminary study of the fied collections and 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. Asreported last year, a request was forwarded from the Government
Botanist, that he might be allowed, like the Government Botanist of the
North-Western Provinces, to pay a visit to Calcutta for consultation with the
Director of the Survey of India. This was granted by Government and the

.visit 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 local 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 deal of useful information was gathered in conversation with the
Director, whose advice was sought on many matters which had arisen since the
Government Botanist had taken over Mr. Lawson's duties.

A careful study of the mode of working and the requirements of the
Reporter on Economic Products was made, asfar 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 the 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 local conditions. In return the Government Bota-
nist has agresd to assist in the collection of specimens and photographs of the
more important trees which hive ther habitat in this Presdency.

Altogether the amount of assstance obtained during the short vist to
Calcutta was so0 great that an early opportunity will be sought to repeat the
visit and deal with another batch of the doubtful and interesting plants, and also,
if time permit, to work up any of the pests among 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
appear to be less difficulty in his making the visit at that time of year.

7. A good deal of attention has been given during the past year to
grases. A collection has been forwarded to the United States Government
Agrogtologist in exchange for those received from him lagt year.

As the reault of correspondence with the Government Botanist of New
South Wales, a set of grasses is expected from him and a series of exchanges
will be entered into.

The attention of the Government Botanist has been directed to the qbuesr
tion of grassesand fodder plantsin the Madras Presdency, and a list has boon
commenced at the instance of the Eorest Department. Thiswork has been
definitely#oostponed for the present b%/ the change of the assstants, since the
naming of grasses was p\rt of Mr. ifanumantha Bow's special work. It will,
Eow%/]g be token up again as soon as the new second assstant is able to devote

imsdf to it. .
The invitation of the Government Botanist to Forest Officers to send up

special collections of interesting forest plants has met with some recognition
during the year.

Three sets of grasses were sent by the Didrict Forest Officer of Coimba-
tore and the names forwarded to him.

Two parces were received from the Conservator of Forests, Northern
Circle, and one from the Digrict Forest Officer, Vizagapatam. These have not
yet been attended to, but will occupy the second assistant's attention imme-

diately. .
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8 Various requestsfor specimens have been received from scientific men
in other partsof the world.

Enquiries have been received by specialists in Germany for South Indian
MyrdnesB and GaricesB.

Fodostemonacese are being collected for special monographic purposes.

Begquests have been recaved for South Indian Hepaticsa, Ebenacese and
paradtic plants.

The Reporter on Economic Products requires specimens of timbers, of
foliage and photographs for hismuseum in Calcutta and various other enquiries
have been received.

It will be obvious that, for the department to be useful in the true sonse
of the word, it is advisable to endeavour, as far as possible, to meet with these
requests, and an attempt will be made to do so. On the other hand, it will be
equally obvious that no special expeditions can be undertaken excepting for
Government work, and the particular specimens referred to can only be col-
lected during the ordinary tours. The Government Botanist i*, however, stlll
practlcally smglehanded and work of thls nature WI|| be slow

9
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Report of the Director of the Botanical Survey of
India for the year 1901-02.

1. Survey of Eastern, India—The allotments provided for Botanical
Surveys in Bengal, Assam, and Burma have been expended in full. In Bengal
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 employed in making collections of parti-
cular natural groups of plants that call for special 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 wasin 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 Foona. Special visits were also paid to various localities in order to obtain
material illustrative of particular species required to assist Dr. T. Cookein the
preparation of his Mora of the Presidency of Bombay\ of which two parts have
so far appeared.

4 Survey cf Southern India—In connection with this survey special
attention was devoted to the nature and composition of the Tinivelly and
Anamalai forests,

5. Publications—The concluding part of the first volume of the Eecords
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-
Calond 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. Gammig,
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; t'iis _paper was
published in the Journal of Botany. The Flora of the Upper Oangetic Plain,
on which Mr. J. J? Duthie is engaged, haa made considerable progress
during tne year. .

6. Economic and Agricultural Botany.—Much attention continued to be
given to various fibre-yielding species and to the question of the introduction
from 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 during
seasons of drought is a calamity of appalling magnitute, the remedy -for which
is, unfortunately, not to be found in the introduction of exotic salt-bushes and
similar drought-resisting plants. The numerous attempts that have been
made to naturalise plants of this classin India show that, in tracts where, in a
season of scarcity, the existence of such as fodders would be invaluable, they
will not survive under what are to be consdered normal meteorological condi-
tions; whilein tracts where they do thrive, and ther cultivation or natural
propagation might be pursued or encouraged with advantage, the introduction
of exotic species is practically uncalled for, since these tracts already possess
many quite as suitable and valuable native species. The systematic endeavours
of the past two years to introduce into India an American fodder-grass,
Paspalum dilatatum, which, on being imported to the Australian colonies,



gained in these latter a high reputation for its drolght-resisting properties,
affords an instructive instance of these facts. Various correspondents to whom
seeds of this grass have been issued by the Director have kindly complied with
his request to supply him with accounts of their experience. The reportsfrom
different provinces are somewhat conflicting. Partly on this account, and
partly because the period over which the operations have extended does not
coincidewith the limits of an official year, the precis of these reports which has
been prepared is given as an appendix to thisreport. It may, on the whole, be
concluded that, asis usual in the case of popular estimates, the superlative
merits attributed to this grass in public journals are not justified by actual
facts. The Director's investigations of the natural characteristics of the dye-
yielding Indigos have not yet been concluded. So far as they have gone they
seem to indicate that the species now chiefly cultivated in Northern Indiais
not the plant employed for the purpose in the timeof the Emperor Akbar.
The change of species no doubt resulted from the empirical discovery that the
plant now grown, which isa Malayan form, is better suited to local conditions
and more valuable as a source of the dye than the North African species which
it replaced. It appears, however, that in a third species which is widely spread
in South-Eastern and Eagtern Africa we have a plant possessng many ad-
vantages over the kind now cultivated, and it becomes a question, If indeed the
interest now shown by Indigo-producers in the plant from which the dye is
obtained has not been too late of being aroused, whether a change smilar to
that effected a century ago might not again take place.

The experimental cultivation of the various Indian Tarns {Dioscorea p.)
has been undertaken on behalf of the Reporter on Economic Products. The
results of the first year's experiment have shown that another season's
observation is necessary in order to clear UP points that are still doubtful. It
is proposed that a joint reviev of the results be drawn up by the two depart-
ments when the enquiry is complete.

* The officer in charge of the Botanical Surrey of Western India has made
an exhaustive study of the variousoﬁlants used in times of famine and scarcity
in the Bombay Presidency. The officer in charge of the Survey of Southern
India has continued his careful study of sugar-cultivation in the Godavari
district. The various other economic enquiries undertaken during the year in
Northern, Western and Southern India are referred to in the reports prepared
by the respective officers in charge, and need not be recapitulated here, the
three reports being submitted in original.

7. Gryptogamio Botanist.—This officer arrived at Calcutta on April 5th
1901, and was attached to JheJBotanical Survey throughout theyear. The new
officer, Dr. E. J. Butler, did much excellent work and greatly impressed the
Director by the enthusasm with which- he laboured as well as by the expert
knowledge and sound judgment he displayed in carrying out his investigations,
which were all of auseful and practical nature. It having been found un-
desrable that the Oryptogamic Botanist should continue to be an officer of the
Botanical Survey, hewas removed at the close of the financial year. A detailed
report on the work accomplished by him during 1901-02 will therefore reach
Government through another channel.

8. Staff.—The Director was absent for six months from 20th June to 19th
December 1901. The officer who officated was Captain A. T. Gage, |.M.S.
The surveys of Northern, Western and Southern India have been in charge of
Messs J. F. Duthie, G. A. Gammie, and 0. A. Barber, respectively, all of
whom have dorie excellent work.

DAVID PRAIN,
Director, Botanical Survey of India.



Annual Report of the Director of the Botanical Deparfcnnnt, Northern
India, for the year 1901-02-

On the 1st of April. | returned to Sab d ran pur from Dehra, after taking
part in the final examinations at the Imperial Forest School, and on the 10th
of that month | left for Mussoorie, where | remained (except for a few days
spent at Simla towards the end of September) until the 12th of November,
A. severe attack of influenza whilst at Dehra, followed by acute sciatica,
unfortunately prevented my accompanying the Eorest School students on their
hill tour during the months of April and May, and also seriously interfered
with my work at Mussoorie. | left Sahdranpur about the middle of January
for Calcutta, where | spent about a fortnight at the Royal 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 thit month |
was at Dehra for the examinations at the Imperial Eorest School.

Botanical Tours—The only extensive tour undertaken during the year
was in Kashmir, where | sent In&yat Khdn, 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 chiefly to the collection of certain kinds of plants, specimens of which
were required for special study. These special 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 also made a very gooi collection of the Kashmir Irises, prepared
in 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 specialist in
regard to the Iridacese and other allied natural orders. Some interesting
orchids were also collected, including an undescribed species of Neottia and
another belonging to the genus Orchis; also Epipo'jum ‘aphyllwn and Lister*
ovata, which latter had not been collected by anyone in India sinc3 Dr.
Ealconer discovered it in Kashmir many years ago. The particular parts of
Kashmir explored by Indyat Khan last year were the Pir Fanjal range, and
the Liddar, Sind, Dras and Gurais valleys; he also 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
include the following valuable contributions :—

_1. From the Herbarium of the Royal B >tanioal Garden, Calcutta—230
sheets of interesting miscellaneous specimens.

2. From Dr. George Watt, Reporter on Economic Products to the
Government of India, 4 kinds of Aconite which were not repre-
sented in the Sahdranpur herbarium.

3. Prom Dr. R. G. Leavitt, the Ames Botanical Laboratory, North
Easton, United States, America—A. collection of rare North
American plants, including many kinds of orchids.

4. From Dr. A. Engler, Director of the Berlin Botanical Garden and
Museum.—Siity-four kinds of Mosses and Hepaticse.

5. From Dr. N. Bryhn.—A large collection of beautifully prepared
Norwegian M osses.

Complete sets of the specimens collected in Hazdra during 1899, in
Kumdon in 1900, and in Kashmir during the past year have been mounted
and incorporated. Fresh material representing the vegetation of North-
West and Central India isbeing constantly added, and the value of the
herbarium as a bass for the preparation of local 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 specially prepared, but to all who may wish to learn about the trees
and shrubs of this part of India.

The late Sir Henry Collett's " Flora of the Simla District " is now being
printed, and copies of this work ought soon to bein the hands of those who
are anxious to study the botany of a characteristic portion of the Western
Himalaya. This hook will satisfy a demand far beyond the limits of the
particular area dealt with, aa so many of the Simla plants are found in other
parts of the Himalaya. A special feature.of the work i3 the large number of
admirable illustrations.

* The Flora of the Upper Gangetic Plain and of the adjacent Siwdlik and
Sub-Himalayan tracts' The area dealt with in this work, on which | have
been engaged fof the last three or four years, is much larger than was origin-
ally intended, viz, the Upper Gangetic 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 of
the watershed supplying tributaries to the Jumna and Ganges as far as the
Sone and Gandak junctions on the west; and by moving the boundary on the
north-east up to t\& base of the Himalaya proper, so as to include the Sw&lik
range of hills and the intervening duns, such as Dehra Dun, a more compact
area and a better defined boundary was possible. As, however, the flora of
a large portion of the country included within the extended boundary is much
richer than that of the original area, a very larga number of additional species
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 allotted to the Botanical Survey Department of
North India, the Sah&ranpur Herbarium contains ample material for the pre-
paration of at least four more local floras :(—

e 1. The plains of Punjab and Rdjputana.
2. The Central Provinces.
3. The North-West Frontier.
4. The North-West Himalaya from Hazéra and Kashmir to Kumaéon.

DISTRIBUTION.

Herbarium specimens—Sets of duplicate specimens were distributed to
the following addresses :—The Director, Botanical Survey of India, Calcutta;
Director, Imperial Forest School, Dehra; the Director, Eoyal Gardens, Kew;
the Keeper, LI pval Botanic Garden, Edinburgh; Sir Dietrich Brandis, K.C.I.E.,
F.R.S., Kew; J. Sykes Gamble, Jisquire, C.I-R, F. R. 8., Hants, England ;
the Directors of the Royal Botanic Gardens at Berlin, Vienna, Florence
and Strasburg; the Director, Imperial Gardens, St. Petersburg ; the Director,
Jardin des Plantes, Paris; M. Casimir DeCandolle, Geneva; the Boissier
Herbarium, Geneva; MM. Copineau and Mouillefarine, France; Professor
M. Gandoger, France; Dr.W. Lambart, Saxony, Germany; Dr. E. Rosenstock,
Gotha, Germany; Sig. G. E. Mattei, Bologna, Italy; M. Usteri, Zurich,
Switzerland 5 J- Medley Wood, Esquire, A.L.S., Durban, Natal; Mr. P. W.
Wilson, Philadelphia Commercial Museum, U.S.A.; P. W, Mackinnon, Esquire,
Mussoorie; Dr. R. G. Leavitt, N. Easton, Mass., United fctates, America
(orchids); "Professor R. Sohlechter, Berlin (orchids and Asclepiadacese);
Dr. Fritz Krauzlin, Berlin (orchids); Professor H. Marshall Ward, Cambridge
(Indian species of Bromus); the Reporter on Economic Products to the
Government of India (two kinds of Andropogon yielding Rusa or Nimar oil,
together with samples of the oil); Dr. Alwah, Eaton, Seabrook, United States,
America (species of Equisetum); Dr. N. Bryhn, J.Lonefoss Norway (a collec-
tion of Indian mosses;; U. M. Lenox-Conyngham, Esquire, A.V.D., Allahabad
(a collection of Indian Fodder grasses); Dr. Hemchandra Sen, Campbell
Medical School, Calcutta (specimens of Indian mediciual plauts).
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~ In addition to the above,. collections of Irisbulbs were despatcbed to Sir
Michel Foster, K.C.B., E.R.S,, Cambridge; seeds of Himalayan plantsto
A. K. Bullefy, Esquire, Cheshire, England; and seeds of ABocynum venetum,
%v%th#able ibre plant, were sent to the Superintendent, Residency Garden,
uetta. _

Office Establishment.—The draughtsman, H. Hormugi, 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, TJmrdo Singh, and the Assstant Clerk, N. Hutchinson,
have worked satisfactorily during the past year.

J. P. DUTHIE,

Director, Botanical Department,
Northern India.

MUSSOORIB ;
Tie 27th June 1909.



APPENDIX.
Financial Statement of tie Botanical Department, Northern India, during tkt year 1901-02.

EXFEVDITUBV. BBQIUTB.
BOTAVIOAL DmUXFITT. Exchange Travelling | Travelling .
Director's| Establish-; allowances| allowancesj Contin- Total Fg?gg Fgggg Miscel- Total
salary. ment. ofGaietted | of Edab- | gencieS . books | albums | 'aneous. .
. allowance. Officers lishment.
* apl *ap| * a_p!ll.p. *ap| K ap|] * « P|
Budget Grant for 1901-02 .112000 0 of 760 0 0| 4070 0 0 1,700 O O 800 0 0} 2240 0 021,060 0 O .y wt aa .
|
Expenditure during 1901-02112000 0 f 749 1 5]+4.20410 4 992 8 O 200 5 0| 2,23111 020488 4 3 a i -
Balance . oo on 7 ™ | 7078 0 910 6/ 8 6 0] 69111 4 w -
Realized bj sale during 1901 -t m - " Mi e 34 86 - 3488
1902. |
* Includes B184-0-9 paid for halting allowances to the Draftsman and Assistant Clerk for ballings at Museoorie.
Theaototl expenditure during the rear under this head, 84,060-9.7.
3. F. DUTHIE,
Director, Botanical Department, Northern India.
MUSSOORIE;

The 37th June 1902.



Report on the Botanical Survey Operations in the Bombay Presidency for
theyear 1901-02, by G. A. Gammie, F. L. Sy Officer in charge of the
Botanical Survey, Bombay Presidency.

| held charge of the office of the Botanical Survey, Bombay Presdency,
throughout theyear. Owing to the loss of my records in the disastrous fire
which utterly destroyed the Herbarium on the 1st May 1902,1 am unable to
furnish complete details of some important investigations conducted durin
the year under report. Thanks to the generous offe's of assstance tender
Ibyrq?an%/dbotanlsts the labour of reforming a Herbarium will be appreciably.
ightened.

1. Towrs.-— During the hot weather vacation | botanized closely over a part
of the Foona Ghats on special researches and also 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 finally | visited the adjoin-
ing parts of Satara. | also paid a visit to Nandgaon to 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 also visited the forestsin the vicinity
of the Kanheri Oavesin Thana in search of plantsrequired by Dr. Gooke to
assist him in clearing up doubtful points for his Flora of Bombay. In ad-
dition | devoted much time to the supervison of plant-breeding experiments
on the Poona Farm.

2. Herbarium.—Many sheets of specimens were incorporated, but these,
of course, shared in the general degtruction. The Superintendents of Victoria
Gardens, Bombay and Empress Gardens, Foona, supplied many interesting
plants for identification. Mr. V. R. Damb, a passed student of the college,
nlow 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 report, | put mysef in communication with the
Collectors of the districts atfected by the recent famine and, in response, |
received a great number Q;dplants 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, especially those of Gujerat, is still
very incomplete. A full list of these plants was supplied to the Director,
Land Records and Agriculture, for incorporationin the next edition of the
Statigtical Atlas, and a detailed account with notes was despatched asa contri-
bution to the Records of the Botanical Survey of India. This will probably
be published at an early date. Dr.T. Gooke%nder the auspices of the Secre-
tary of State for India) has published the second part of his Flora of Bombay,
bringing his account down to the Leguminosce.

4. Catha ednlis Forsk,—kdt of Arabia. My predecessor, Mr. Woodrow,
drew the attention of the Director of Agriculture tothe fact that a plant of
this species growsin the College of Science Garden. It has attained a good
height and its appearance is that of an overgrown tea plant. Within reach of
irrigation it would thrive admirably in Foona and its history marks it as a
plant worthy of a place in every large garden.

5. Sisal Hemp.—A large number of young plants were supplied to the
Divisonal Forest Officer, Nask, and smaller numbers were despatched to the
Revenue Department, Government of Madras, and to various applicants for
experimental purposes. i

By the courtesy of the Director, Land Records and Agriculture, 1 was
allowed to put out 4,000 plants on a piece of grassland in the old Botanic
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Garden at Ganesh Khind. These plants established themselves quickly and
appear very vigorous and healthy. The plants at the experiment plot at
NandgSon are also thriving. As sisal cultureis now an established industry,
these two plots will suffice for experimental purposes. Another large consign-
ment has been promised to the Divisional Forest Officer, Nasik. The plant
could also be utilized as a profitable hedge in most localitiesin the Demean.
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 Managing Agents of the Reay Paper Mills complain 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 numerously and therefore fecommended that Shewri (Sesba-
nia scgyptiaca, Pers.) should be grown throughout the plots. Thisis one of
the quickest growing shrubsin the Deocan. It hasa beneficial effect on the
soil and is also 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 altogether die they may yet become acclimatised, but the outlook is not
promising.

7. Economic Work.—The examination of the famine plants has already
been alluded to. An exhaustive study was made of the wheats grown on the
Poona Farm, and the results of the investigation were forwarded tothe In-
gpector General of Agriculture. A commencement was also made in the selec-
tion and hybridisation of several forms, and some men were trained to perform
the latter operation. It will, of course, entail patient work for several yearsto
produce tangible results. Several varieties liable to be affected with rust were
crossed with khapli or spelt (which is absolutely rust-proof) to discover whether
the progeny would inherit the rust-proof habit. A gentleman in the United
Srates, who has paid much attention to the breeding of cereals, gave me the
interesting information that the khapli of Western India is identical with the
emmer of Siberia, which he was utilizing to produce rust resisting crosses.

The Triticwn pilosum of Dalzell and Gibson is the Bakshi, which vyields
the finest hard white Bombay wheats. It is not, however, cultivated in the
Concan but in the Deccan. | have to thank Mr. R. E. Bhide for his assiduous
work in the Herbarium and field. Mr. Madane, the Head Plant Collector
(who has since died, to my great regret), worked well, asdid alsoMr. L. D.
Gharade, the Second Plant Collector.

GEORGE A. GAMMIE,

In charge of the Botanical Survey df
Bombay Presidency.
POONA;

The Uth July 1902.
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Annual Report of the Government Botanist, Madras.

| have the honour to forward the folio’ mass annual report on the work
done by my department. The period included is from 1st April 1901 to 31t
March 1902.

2. The following were my movements during the year:—

The month of April was spent at Head Office A careful study of the
plague of cockchafers was made at Ootacamund and a long report prepared
on the G6ddvari 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 special
attention throughout the tour was devoted to forest trees in the mixed and
evergreen forests. A short visit was paid to the sub-alpine 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 therequest of the Forest Department, the next tour, 2nd October
to 17th November, was spent in the Ana malai forests. Here the evergreen
forests were again carefully collected over. The weather was exceptionally
bad, and mogt of the trees had neither flowers nor fruits upon them. A trip
t(? 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 G6dEvari district. A cong-
derable time was devoted to the sugar-cane station, but the canals were toured
over and a special study was made of the date palms of the neighbourhood.

3. It will be seen that there were two main collecting tours, both pri-
marily in the evergreen forests, although other tracts were also traver sed.

The high forest was studied at Kannikatti in the Tinnevelly Hills and
at Faralai 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), Kalivayalpil
(4,000 feet), Agastiar Malai (6,000 feet), and the Grass Hills above Paralai
(7,000—8,000 feet).

Condderable attention was paid throughout the year to grasses, and
gpecial collections were made at Palamcottah, Amb& sainudram, Mundanthorai,
Courtallam, Aulankolam, Pollachi, Poonachi, Ootacarnund, Dwarapudi and
Mandapeta, in order to determine their reative distribution.

It istoo early to speak if 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 consderably greater during the
year. Thework was hampered by a somewhat serious accideut which kept
the plant collector in hospital for some months, but the addition of a second
assgant to the qaff has made itsdf very digtinctly felt. A larger number
of 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 (toura in Madras Tinnevelly, South
Arcot and Qanjam) 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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From 1t April 1901 to 31st March 1902 (tours in Tinnevelly and the
Anamalais) collection Nos. 2,701—4,300.

Over 4,000 sheets of specimenshave heen poisoned and mounted. The
heavy arrears in the herbarium are being taken in hand and the constant
attention” one assistant is devoted to the collections.

6. Severd additions” have been made to the herbarium from outsde
sources. A fineset of Assam ferns has been obtained by purchase ; aset of
rasses has been receved from the Director of the Botanic Department,
dney, New South Wales ; and a certain number of ebonies and grewias
from lon. Sets of goecimens were sent to the United States of America
Agrostologist and the Botanic Departments in New South Wales, Oeylon,
and Calcutta. A few specimens were sent to the Madras Museum for the
Index collection and a number of spirit and dried plants obtained for Dr.
Bourne for class work in the Presidency College.

e. A good dedl 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 Udamalpet was found to be infested with moth-
borer, Ohilo smplex. Traces of fangi were aso found, but only in the hyphal
condition, and therefore not determinate, 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 most abundant when the plants have had
unseasonable wegther in the early stages of growth. A short correspondence
wed carried on concerning the recent introduction into Vizianagram of a number
of kinds of Mauritius canes. Specia attention was again devoted to the canes
in the GbdEvari 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 generd life of the date palms of the district. It was noted that
the mode of cutting the trees for toddy was very different from that practised
in Vizagapatam, dso that the number of deaths from overtappihg was very
much larger. It was not difficult aso to find the palm weevil, 1Jhynchophorus
ferrugineus, in the trees.

As it was not found possible to arrive a certain conclusons from casual
vidits to a number of different plantations, a definite area was submitted to an
exhaustive andlyses. Half a mile of date trees were counted and all the dead
ones carefully examined. Two facts were at once evident.  Firstly, all the trees
had died shortly after tapping, for they dways showed the danting cut at the
top, and secondly, the great magjority of them had no trace of borer or other
such injury, so that the concluson was forced upon one that the chief cause of

death 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. Thesg, it will be remembered, were held to be responsible for
the fallure of sowings of Seont wheat which it was sought to introduce, and the
Government Hotanist 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 the April-May
rains, collections were made with a view to identifying the species which were
causing the d&mag®. Specimens sent to Cambridge for determination proved
them to be new or rare species, and a. series of experiments were instituted in
order to learn -something of their lite-history.

Asiswel known, the study of the life-history of cockchafers is one of 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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9. A disease in the Wynaad pepper plantations received a certain amount
of attention. After a careful examination of the specimens received it was
decided that study at a distance was useless.  Several pests were found, and it
is always a matter of difficulty to determine which of these has attacked plants
weakened from some other cause and which hasmadean ondaught on originally
healthy plants.

~10. In conclusion of this review of the economic work during the year, |
will mention some of the many other subjects of minor importance which have
engaged our attention.

~ The following were dealt with :—Bust in wheat from the Palnis, minute
insects (Aptera) among Cinchona seedlings, determined to be harmless because
of the character of their mouthparts ; smutted Sorghum, remedies spdggested and
a scheme of experiments with recent methods dra*n 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
Caméliae) in the Kanan Devan Tea plantations; a coffee-root fung_u_sm Ooorg;
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 bashes as fodder plants ; the requirements of
the Durian tree as regards climate and elevation; fibre machines suitable for
" Aloe fibre" ; and questions on Hydnooarpus, mosquitogs, Balsamodendron
Berryi as a hedge plant, various species of Cassa as" senna/” Tephrosaor " wild
indigo" for green dressing, and many other references of 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.

o A congderable number of forest trees and shrubs have been named for forest
icers

A labelled collection of barks of Anamalai trees was made. These are to
begand%d over to the Conservator of Forests, Southern Circle, for his Museum
at Coimbatore.

As already stated a large collection of grasses has been made during the
year. A st of 46 gpecies wasobtained in the neighbourhood of Ootacamund for
the Supply and Transport Officer, Southern Circle, Wellington, and a préi-
minary list of South I'ndian grasses was prepared at the request of the Forest
Department.

Congderable additions have been made to the collection of pests and diseases
during the year, but efforts in this -direction have been discouraged because
the gaff is fully occupied with other matters.

A commencement has been made towards the formation of a herbarium of
plants grown as crops. This will form an important part of our future work.
Such plants as sugar-cane cannot be preserved in this Wa?/’ but a series of pho-
tographs to scale and analytical drawings have been made. For this kind of
work, however, an artist will be needed and descriptions of varieties will be in-
complete without a smple chemical analyss.
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Appendix to Botanical Survey of India Report for 1901-1902-

PASPALTIM DILATATTIM Poir,

Early in 1900 several enquiries regarding this grass were addressed to the Superin-
tendent, Royal Botanic Garden, Calcutta, who at once took steps to obtain a supply of seeds
adequate to the sudden demand. This demand was the direct outcome of certain newspspar
notices in which the grass was highly spoken of as a fodder and greatly praised for its drought-
resisting qualities.

The grassitsdlf isnot unlike and is nearly allied to a well-known Indian species, P asp alum
scroMculatum—Hindi Icodo; best known, perhaps, in connection with the poisonous properties it
develops at certain seasons and under certain conditions. So far as is known, P. dilatatum,
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 for
the excdlent quality of itsfodder and because it keeps green during the hottest months of
summer.

It was, with many other fodder grasses, introduced to Australia by the late Baron von
Mueller and in the Augralian colonies has found much favour owing to its hardy qualities,
from the rapidity of its growth when heavy rains follow drought, and especially because of its
great drought-resisance. The notices in Indi an Journals were merely echoes of its Australian
reputation.

In reply to requidtions addressed to them, the Grovenm ent Botanists at Brishane and
Sydney were able to send small quantities of seed; other Au stralian officars were unable at the
time to assst. Asthe quantity received was wholly inadequate for his purposes, the Superin-
tendent asked the help of the Agr ostologist to the United States Department of Agriculture,
who kindly arranged with a well- known firm of seed 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 Agri-
culture, also took the matt er up and, learning that their wishes had already been anticipated,
have taken a warm interest in this effort to introduce the grass on an adequate scale into
India. The seed received was, in consequence of thisinterest, issued not only to those parties
who had applied to the Royal Botanic Garden for assstance, but to others who had applied to
the Government of Indiadirect or through the Reporter on Economic Products. For this
reason, and in consequen ce of theinterest felt by Government in the subject, a precis of the
report which parties receiving supplies of the seed were requested to send, is 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, Medbourne, who in 1900 was unable to help, has this
year (1902) sent a large consgnment of seed; this seed, with a condderable quantity
harvesed at Calcutta in 1901, and again in 19;J£, hasalso been fredly digtributed, and at least
a year musgt dapse before the results of these fresh sowing* can be stated. A sufficient number
of reports has, nevertheless, been recaived to warrant the formation of at least a preiminary
estimate of the grass as regards its suitability for India and ludian conditions.

EASTERN INDIA.—Central Bengal.—At Calcutta the seed was sown in the open in February
1901; only a small percentaga of the seed gennimtel. A seoond trial was therefore made in
March 1901; the ssed was then sown in pans in nurseries. The percentage wa9 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 time the plants of the
February sawing were in flower. The plants of the February sowing formed gparse tussocks;
the transplanted plants of the March sowing, having been placed close together, formed a dense
patch. In other respects the plants of the two sowings did not differ, all being equally
healthy and robust and all yielding ultimately a copious crop of seed. The plot in which the
firs sowing was made and the pans used in the second sowing were watered daily and shaded
till the seed germinated. After this no attention was given to or reguired by the plants; the
subsequent appearance of many sdf-sown seedlings makes it dear that the grass is quite at
home under the conditions that prevail in Lower Bengal. These conditions, however, are
such that the experiment at Calcuttathrows no light on the main question, the suitability or
otherwise of this plant for poor or parched soils. As a fodder the grass as grown at Calcutta
is excellent.

Clintia Naypur.Seei sent through the Director, Land Records and Agriculture, to
Palamow, in Chutia Nagpur and sown in August failed to germinate at all. Seed of the same
consignment, sent through the Reporter on Economic Products, to Manbhmn, where the
conditions are uot unlike those at Palamow, did not germinate wdl in proportion to the bulk
sown, but the plants that did come up flowered and seeded. The grass did not grow luxu-
riantly; indeed, sdf-sown plants of the native Elemine agyptiaca, which germinated along
with Faspalum dilatation, grew so much more vigoroudy that they had to be weeded out, dse
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the Paspalum could nat; have survived. After therains ceased some of the plants dried up
and the rest were only kept alive by watering The Revd. Mr. Campbell, a particularly careful
observer, who reports this experiment, concludes that ' it does not appear that Paspalum
dilatatum is suited for the dry climate of Chota Nagpur.'

Burma.—Theonly report received relatesto experimental sowings at Meiktila in May, in
June and again in July 1001. Not a single seed germinated.

NORTHERN INDIA.— United Provinces—At Cawnpore seed received by the Direstor 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, sown in
February, equally failed. The Director obtained some seed direct from the firm of
P. Hendeson & Co., New York, which was sown in two instalments. Of the firg
sowing, in September 1901, no seed germinated ; from the second sowing, made in November,
a few small plants were obtained, which were still 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—SeeA receved 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
1900 was sown at the Nagpur Experimental Farm and in the Fuel and Fodder Reserves at
Nagpur which are Stuated on a low range of barren hills. The seed sown at the farm gave a

yield of fodder grass. That sown in the reserves germinated well, but it dried up at
the same time as other local grasses. The quality of the Paspalum was superior to that of
the native grasses. It appeared that Paspalum 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 *O0).

JRajputana.~* Sea& sent through the Reporter on Economic Productsto Jaipur Raj did not
germinate at all, though other plants and seeds got on well at the commencement of the rains
which, though the monsoon ultimately failed, were at first normal.

Punjab.—A quantity of s»ed was sent to the Director of Farms, Punjab Command. This
was SI|JWI’1 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 sown in March 1901 did not
germinate at all. Part of the same Bed was sown in the garden attached to the dffice of the
Director, Land Records and Agriculture, Punjab, in the samemonth in land twice ploughed aud
carefully watered before sowing. At first it was feared it would not germinate as the seed
lay dormant for over a fortnight, but it ultimately came up after recelving four waterings at
intervals of eight days.

The land on which the seed was sown was of the poor quality known as Kalrati (clayey)
soil impregnated with saline matter. Four plots were set apart for the Paspalum, two of
them being manured and two of them not. On one of the manured plotsthe grasf grew
abundantly, attaining a height of four feet and spreading well. On the other plot which was
very saline it did not germinate at all. One of the unmanured plots which was little affected
by salts gave as good reaults as the corresponding manured plot; on the other which was very
saline the grass did not grow at all. The roots in both the manured and the unmanured plots
in which the grass throve, went 10 inches into the soil and took firm hold of the ground.
The grass gave an excd lent 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 well iu clay soils, if
not very decidedly impregnated with salts™

The Officiating Reporter on Economic Products early in 1901 visted the Government
Farms at Allahabad and Cawnpoie and the experimental garden attached to the dffice of the
Director, Land Records and Agriculture, Panjab, at each of which he saw Paspalum dilatatum
growing. At Allahabad the grass had been sown right and left of a drain which brings it
abundant water and a condderable amount of manurial matter. Where the overflow of the
drain reaches it the Paspalum is very dense and grows to the exclusion of every thing else;
where the water-supply does not reach it the growth is miserable and apparently very
dow.

At the Government Farm, Nawabganj, near Cawnpore, the Paspalum had been planted
on a plot where it obtainsirrigation. The plants were small and appeared unlikely to cover
the ground for along time. Both at Cawnpore and at Allahabad it was observed that where
the grass was exposed to the sun the shoots of small plants tended very much to lie along the
ground so as to the give breadth without depth.

At Lahore the grass was grown under irrigation and partially under shade. It foomed a
deuse and deep bed, but the tussocks did not touch sothat there was some loss of space;
suggesting that the most remunerative place for growing the Paspalum might be in a grass
mixture with other fodder plants to fill the waste corners between the Paspalum tussocks.

Mr. Burkill concdudes his interesting ynote by expressing the opinion that in India the
grass will not become established unless it can obtain a large water-supply, and he doubts very
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much " if it will be found to maintain itself in the drier parts of India, when established,
unlessirrigated.”

WESTERN INDIA.—Seed sent to the Director, Land Records and Agriculture, Bombay,
was sown at Deesa, both on manured and on unmanured 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, Sdapur, was tried 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. Q. L. Newbery, Pollibeta, South Coorg, who planted
some seed in virgin soil and somein very barren and dry soil, smilar to that of the Mysore plains.
Both lots came on very wel indeed and throve equally. Some seed wasalso scattered broadcast
in thejangles; 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 agreater elevation and with an average rainfall of 120 inches
it was said not to be a success, but iu 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 to give a more luxuriant crop during the dry season.

The manager of the Saidapet Farm sowed Paspalum seeds received in June 1900 in a
small "be ; transplanting half to another plot after two mouths, the remainder after about
ayear. Tnegrassdid wel under irrigation. The grass at SaicUpet did not appear to
possess any advantage over Guinea grass.

The Conservator of Forests, Northern Circle, Madras, furnishes an interesting reswni of
the results obtained by the District Forest Officars of Bdlary and Gjnjarn, |u Bdlary the
seed failed to germinate. In Ganjam seed sown at Chatrapur, in a bed of sandy loam, in
July, failed to germinate. Seed sown in pots, however, germinated exceedingly well and on
the pots becoming crowded with the grass, the plants were put out. The contents of one pot
transplanted into a patch of ordinary indigenous grassesall died; this was supposed to be
owing to their not having been watered. Another lot of plants, put out in two bedsin the
nursery at Chatrapur, and all thé plants left in pots throve well.  The plantsin the beds and
pots were watered daily. At Agustinogam, where the rest of the seed sent to Ganjam was
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 uuder Casuarina trees 10 years old, the soil being pare 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 trandferred to the nursery
beds. Finally, two small patchesof pure sea shore sand wereendosed 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 broadcagt and no other soil was added. The seed germinated well, but the plants, with
the exception of a few sickly specimens, ssemed to die off though they were watered daily.
After a condderable interval a certain number of the sickly surviving plants became healthy
and quite green so that it is hoped that if, by watering, they survive the 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 partiesto whom the Society forwarded seeds.
At Old College Park the grass was by no means a success. The seeds did not germinate
for two months and then did so only sparingly. At Ooacamund the grass proved "deci-
dedly valuable at 5,600 feet elevation. The seed was rather difficult to germinate and the same
corregpondent found some seed, independently obtained by him, a failure. At Virrudupattee
theseed did not germinate at all. At Adyar the seeds came up but did not mature. Grown
in aflower-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 seed is long in germinating, (2)
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 ce nek réutes and under
smilar conditions, Paspalnm is much inferior both iu facility and in luxuriance of growth.
On the Kaiuia Betta estate, South Coorg, the seed was put down in the dry weather and made
very dow progress although watered and looked after. In the wet reason a number of plants
were put out as Guinea grassis and did well. But it ssemed doubtful if it had any advantage
over Guinea grass or indeed if it were as good. The only point in its favour would be that
it should grow during the long dry weather, which Guinea grass will not. But there was
rain iu December fast 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
fenced land. None of this seed germinated, most of the other half of the seed, sown in
good soil in flat pans and carefully watered and shaded, germinated but the resulting plants
grew slowly. They were transplanted during the rains toa piece of ground raised in ridges,
Here the Paspalum subsequently did fairly well, but it appeared certain that without
attention and if left unwatered it must have perished. The concluson formed at Bangalore
is that Paspalum dilatatum has bean greatly over-rated ; that unless car*fally atteuded to
it will be unsuited for luiia asa fodde*grasa ; that it is uot to be compared lor usefulness
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with the wel-known Cynodon dactylon, the Eariali of South India, or Dub of North ludia,
which as a fodder-plant in India cannot be equalled and which, if Onl% given a fair chance
and not rooted out of the ground, as the custom in India is, during the dry weather, is
capable of propagatiug itself by its widely spreading roots.

At the Agri.-Horticultural Society's Gardens in Madras some of the seed was sown
in beds and very carefully attended to, but bardy 1 percent, of thsseed germinated. At the same
time sed was sown in flat pans. This germinated well and the plants were treated as
ordinary annual seedlings, being firs pricked of into pans three weeks later transferred
to 3inch pota, finally put out into prepired 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 un-
watered were of hard and stunted growth. The plants at Madrasflowered in November
1901 and seeded fredly, but this seed falled 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.-Hortioultural Society, from Trivandrum, from the Government Botanist, Mebourne;
some seed was also purchased from the firm of Somner & Co., Mdbourne. (The Madras seed
came from Calcutta and was of American origin, so that the Mysore experiments wer e conducted
with both American and Australian seed.) Cultivation in the Lai 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, averaging 12-15 tons per acre, could easily be raised.
Such a crop takes 2£ to 3monthsto 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. Cameon quotes the
guarded statement of Dr. Luehmann, the Government Botanist at Mebourne, made when
presenting a quantity of seed:—" It is no doubt avery useful grass, but whether it will
come up to the extravagant expectations entart lined about it may well be doubted.”

Thi'3 retumf of results so far obtained shows very dearly that there isa great initial
difficulty in getting the seed to germinate.  This difficulty has been experienced both with
sed of American and of Audralian origin, and that it ha? 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 Land Records and Agriculture, United Provinces, and
of the Superintendent of Government Gardens, Mysore, who obtained also independent
supplies of seed from America aud Audralia respectively. It isstill more evident from
the fact that when treated with special care as at Calcutta, at Lahore, at Madras, and at
Bangalore it wasgot to germinate. The seed evidently takes a condgderable time to germi-
nate, and is thus, except under special conditions, apt to be a complete failure. This dis-
couraging 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, to indicate any want of care or undue impatience on the part of those whose
results have been negative. The latter may, however, in the light of the experience here
recorded, beencouraged 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 been said ; by some happy accident the
conditions under whnh the seed supplied to him was sown were those that suited the grass,
s that he obtained, without trouble, the results that at Calcutta, Madras, Lahore, and
Bangalore have only been realised by giving special care and attention to the seed.

As regards its drought-resisting qualities everything so far goesto show that they
are, under Indian conditions, of the slightest, and that the outcome of our efforts has merely
ben the introduction to Indiaof a new fodder of excellent quality which will thrive wel in
regions where and in seasons when, falder is plentiful in any case.  But we have not in
Paspalum dilalatum obtained that ideal plaut, whose attributes, if conddered soberly, are
practically a contradiction in terms;] a fodder that will grow in times of famine and in
seasons of scarcity.

D. PEAIN.

G.LC.P.O.-N0.535R. & A.-1-8-19G2—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-
veysin Bengal, Assam, and Burma have been expended in full. In Bengal the
Director, throa?h the courtesy and with the assstance of the Conservator of
Forests, Bengal, was enabled to make a personal 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 possbleto prepare for
the Records of the Botanical Survey an account of the vegetation of the region
that, it is hoped, may prove of use to the various officers of Government in charge
of it. In Skkim, collections were made by the Curator, Lloyd Botanic
Garden, Darjeding, and by trained Lepcha collectors. In Chota Nagpur, the
Commissoner of the divison most kindiy supervised the work of a native collec-
tor in the Tributary States, with the result that very consderable 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 Assstant Curator of the Royal Botanic Garden to make a botanical
collection in the North Lushal 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 assstance from
the local officers at Minbu, and particularly from the Superintendent of Land
Recordsthere. The services of native collectors were utilized prior to this
deputation and as ancillary to thisinvestigation in the digricts of Miubu and
Myanaung. The results both of the Lushai 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. Duthi€'s Flora of the Tipper Oangetic Plain.

3. Survey of Western India.—T he chief botanical survey work of the year
was done on the Wesern Ghats by the officer in charge of the survey and his
Herbarium Assistant; native collectors were also sent to various localitiesin
order to obtain material illustrative of particular speciesdealt with in the Flora
of the Presidency of Bombay.

4. Survey of Southern India.—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 |1, which werein the pressat the close of the preceding year,
were issued on 15th August 1902. The first, entitled Plants of Ghutia Nagpur,
by Lieutenant-Colonel J. J. Wood, 1.M.S,, provides a useful hand-list of the
gpecies hitherto reputed for that important province; the second entitled A
note on plants used for food during famines and seasons of scarcity in the
Bombay Presidency, by Mr, G. A. Gammig, E.L.S,, givesaconvenient resume of
all theinformation available onthissubject. A third part, a Systematic enumer-
ation of the species of Calamus and Dtsmonorops, by Sguor O. Beccari, isa
most valuable guide to the various species of rattans and canes; this was issued
on September 27th, 1902. Two other parts were completed and sent to press
during the year, but had not been issued at itsclose. The Director also prepared
during the year an account of Qdt, or Arab Tea, and various other papers



The Flora of the Bombay Presidency > by Dr. T. Cooke, continues to make steady
progress, part |11, completing volume | having been published. The Flora of
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 is,
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 questionsthat have arisen can only
be settled by the cultivation and identification of the plants yielding the
variousfibresas classfied by dealers. Thisis accordingly being systematically
done. A collection of specimens of plants from Africa yielding Tndigo are
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 Director
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. '"Numerous minor economic questions have been dealt with
during.theyear. 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. Staff—The. Director was in charge of his post throughout the year.
The Director of the Botanical Department, Northern India, Mr- J. P. 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 work
the Superintendent, Government Gardens, Saharanpur, exercises a general
supervision. The surveys of Western Indiaand of Southern India have been
in charge of Messrs. G. A. Gammie and C. A. Barber, respectlvely both of
whom have done excellent work.

DAVID PRAIN,
Director, Botanical Survey of India.



Eeport on the Botanical Survey Operations in the Bombay Presidency for
the year 1902-03, by 6. A. Gammie, F.L.S., Officar In charge of the
Botanical Survey, Bombay Presidency.

| 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 Wathar to Mahableshwar and Pertabgarh
during which journey he found a fine new species which Dr. Cookehas described
as Kalanchcs Bhidoi. At the same timel refcrayersed partsof the Poona Ghats,
Bhor State, Kolaba, and Thana Districts. Besides these journeys some minor
ones for definite objects wa«3 undertaken by the plant collectors alone. | paid
several visits to the Sisal plantation at Nandgaon and devoted much timeto
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 pains have been spared in the
attempt to restore the Herbarium to its former high standard. | have to thank
the following gentlemen for the assistanca they haveafforded me. Dr. T. Cooke,
who presented the specimens forming his own Herbarium up to the end of
Liguminosft. 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.

Mr. G. M. Ryan, Deputy Conservator of Eorests, 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, haskindly
sent a large set of specimens which replace many that were lost.

Mr. Woodrow sent a set of the rarer grasses and sedges which isof the
utmost value to the Herbarium. Lieutenant-Colonel Jencken, R.A.M.C., was
good enough to give us a small 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 :—

Specimens collected by Mr. G. A. Gammie . . . 5,806 sheets.
., , . » E.K.Bhide . . . 1568
" w w » L.D. Gaade . v . 2630 4
,  presnted , ,, V. B. Damle s . . 47 o
” n o, ” Dr' T- Cw(e - . L4 - 2,891 Ji
i Herbarium, Botanic Garden, Calcutta . . 110 o
” presnted by Mr. G. M. Ryan . . . 553 @

I:,, G. M?. Vé\ﬁn‘.dramé]& . . 157 .

; " " Blaltehar:colond Jncken 1 _ - 2

; » 7 Quperintendent, Vidoria Gardm,BarQoay 398 s
TOTAL . 14182

—

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
of India. A botanical account of the Indian wheats grown at the Foona and
Manjri farms was despatched to the Inspector General oE Agriculture in India,
and a similar account of the cottons is almost ready.

4. Owingtothe ioes of my records | was unable to complete the reference
to Catha edulis, but, by the kindness of the Director of Laud Records and
Agriculturegl 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 . n\*in Mler informa-
tion, | drew out the following lifc of questions whi t f" “answer ed by the
courtesy of the Political Resident, Aden:— xwereansw

1. Where isit grown and how ? )
It is groTtn on the mountains of Yemen. It isbrought to Adu™y from
the Turkish District Makatra, situate to the north and WeSt"”I’\
Subaihai country under British protection,

2. What are itsrequirements as regards climate and soil ?
Wher e coffee grows the plant will thrive. Some years ago good coffee
berries from Yemen were sent from Aden to the Victoria Gardens,
Bombay, where the plants are thriving well and some coffee is
collected from them.

3. If itisa cultivated plant, where did it originate ?
It is not known where the plant originated,

4. Isthe plant subjected to any particular cultural treatment ?

It isplanted from cuttings, and after it takes root it is transplanted
once or twice and then finally planted in the places required. It
issaid that it grows like the Indian tamarind tree. As often as
the leaves sprout the plant is trimmed. The tender twigs with
leaves are cut as the plant grows.

5. How often are the leaves collected in a year, and areold 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 produce great hilarity of spirit.

7. How isit 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 k&t tree or other
plants.

8. Whence is it shipped or transported ?
It isimported 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 isnot 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 P. 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 following
partlculars .—° Albert Beither finds that the previously described alkalotd
katine is associated with a new caoutchouc substance Cyy H;; Oy, which softens
at 50°C., and meltsat 120°C. Traces of a volatile oil lighter than water, which
darkens on keeping, ultimately depositing crystals and liasa powerful odour,
were also obtained. The alkaloid ispresent in only avery small quantity.
The leavesTrom 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 falrlv strong
solution. (Arch, do Pharm 239, Peb. 8, 1901.)"

5. Sisal Hemp.—The 11 plants, which flowered the previous year, produced
nearly 20,000 bulbils, of which over 12,000 were despatched to the Divisional
Purest Officer, Nasik, and the remainder were distributed to various applicants
lor experlmental purposes. During the year under report, 16 plants flowered
and they have produced 38,800 bulbils.
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The plants put out in the Botanic Garden, Ganeshkhind, madefair progress
and those at the experimental plot at Nandgaon are also in a thriving condition.

6. Sabai grass—TSo application 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 pe annum. On
irrigated land the difficulty regarding the flower -stalks appears to he insurmount-
able.

The plants of Esparto (Stipa tenacisima) 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 present year | hope to come to some definite
concluson regarding the classfication of the Jowars and some minor crops.
Two interesting discoveries among the latter were a peculiar foom of M&g
(Phaseolus Mungo Linn.) from Guzerat and a luxuriant form of Panicum ramo-
sum Linn., which is cultivated as a cereal in one taluka of Ahmednagar.

| have to thank Mr. R. K. Bhide for his cheerful assstancein the Her-
barium and fidd. 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 Survey 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 trander of my head-quarters to Madras the ordinary
course of touring was condderably interfered with. The following were the
chief places visited: —

Ootacamund.—This was my head-office until 1 July and some two
months were spent there in arranging the collections for the trangfer.

Madras—After 1st July my office was located in the Board's buildings at
Chepauk. Eor reasons given below, only two months of the remaining nine
were spent in Madras, the rest being devoted to travelling.

Samalkot.—Nine visits were made during the year to the experimental
sugar gation. The longest of these was for the month of March during which
the crop was reaped.

Coorg.—The first half of June was spent, chiefly at Praserpet, in the
investigation of the sandalwood disease known as " spike.”

Kistna District.—A general agricultural tour was made through the dry
taluks of this digtrict, from the end of September to the beginning of November .

Godavari gorges—A plant-collecting tour was made up theriver during
the latter part of November and the firgt half of December.

South Wynaad.—A fortnight in January was devoted to a tour throu%h
the planting didricts of the Wyuaad, most of the time being spent in the
investigation of the pepper disease.

3. An important change was made during the year in the work of the
Government Botanist. By G. O., No. 292, Revenue, dated 25th March 1902,
he was tranderred to the Agricultural Department and hiswork became mainly
economic. Asa 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 consderable part of the year on tour.

4. The only tour devoted definitely to the botanical survey was the short
onein the Godavari gorges. Thedry 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 madein the Kistna District,
in Coorg, 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
Presdency, the Cryptogamic Botanis to the Government of India havin
expressed a desre for Madras specimens.  Thirty-two collections were made an
forwarded to~Dehra Dun during the year.

6. Among the numerous specimens received for identification, five parcels
of grasses were sent in by 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 pressof 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 dedalt with. -

. 7. On the initiative of the Officiating Reporter on Economic Produots to
the Government of India, congderable 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 difi03 for transmisson 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 ddicate 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. Theimportance of having such sendings passed through a Central office
may be gathered from the fact that many have had to be rgected because
of small size, decay en route, or because they were not yamsat all but tuberous
plants of other orders

~ M 9. An attempt has been made to collect information regarding th9 wild
indigos of the Madras Presdency. It is supposed that among these there is one
at least of great economic value, and the search has bean commenced for it.
A numbar of plants have already been received in this office, but, since ther
gate of preservation on arrival has been aimost uniformly bad, little progress
has been made in the enquiry. Such indigos asthe 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 several interstlg
pecies have been found among them. The cultivated forms so far collect
have been uniformly referred to Indigo/era sumatrana, and not to Indigo/era
tinctoria as had been supposed.

10. The sandalwood plantations of Mysore and Coorg have recently
developed a new and alarming dissase called " spike." In this the plant dowly
or rapidly altersthe character of itsfoliage, the leaves becoming smaller and less
numerous as the disease advances.  Ultimately the affected plant dies out al-
together. Large areas where the sandalwood was formerly abundant are now
completely devoid of these trees, the dissase having made a clean sweep of them.
The sandalwood of commerce is entirely collected from dead trees.  While there-
fore the visble supply is not likely to decrease during the next few years and
might indeed be greatly increased with little difficulty, there is some prospect
of this prdfitable source of revenue being lost tothe State. Consdering the
importance of the product, the Government Botanist was lent to the Govern-
ment of India to examine the Blants m situ. No trace of any paraste was
found in the trssues, 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 fortnight 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 bedying 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%owtha and in some cases sever e attacks of edworms on the roots were
met with. In certain vines a hyphal infestation was found throughout the
vesssin the fibrovascular bundles, but the presence of this fungus did not
appear to have any relation totherelative " sickness" of thevines. A préli-
minary report was issued and the investigation postponed until the Gover nment
Botaﬂlst should have the opportunity of examining the plants during the dry
weather.

12. The cockchafers of the Nilgiris continued to receive attention, although
the completion of the work was interfered with by the removal of the Govern-
ment Botanist's office to Madras.

13. By far the mogt important economic work of the year was that in con-
nection with the Samalkot experimental sugar station. The complete manage-
ment 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'swork may be consdered generally as
successful. A change was unfortunately necessary in the Agricultural Ingpector
in charge, and the land proved in most cases to be in very poor physical condi-
tion, but the growth 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" plotswereinteresing. Themanurial 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 sation, the manurial experiments have been simplified,
while the different methods of growm% the cane have received far greater atten-
tion. At the close of the official year the whole station was planted up, and over
100 experiments were being carried out in sixty sgparate plots. The work of
reaping the crop and planting the station up was very heavy, and the bulk of
the office gaff were employed during the month of March in the necamrx
counting and weighing operations.  The varieties grown were analysed throug
the kindness of Messs 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 esawhere. The unoccupied land was laid out in paddy
of which saveral varieties were tried. At the instance of the Deputy Director of
A?riculturethe short " two-months" paddy of the Tanjore District was success-
fully introduced and the seed sold to the ryots.

14. A short visit was paid to the sugarcane experimental garden at Vizia-
nagram. Here a number of Mauritius canes have been grown for several years
in comparative isolation. These were ingpected, 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 oE the varieties were planted at
Samalkot and subjected to a preiminary analysis, forming a valuable addition
to our set of varieties there. It is proposad to pay occasonal visits during the
year to thisinteresting little garden.

15. An important innovation in the usual touring arrangements was made,
in that a tract of country wis sdected for detailed agricultural examination.
The Government Botanist toured for about six weeks through the upland taluks
of the Kistha Didtrict, sudied the crop3 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 also noted where met with. It is proposed to devote
onetour each year to the sudy of the crops of a district in this manner.

Among the many fungusand insect pests collected during thistour, perhaps
the mog interesting was a CoUetotrichum so closely allied to the existing species
attacking the sugarcane that it was not possble to distinguish the two under
the microscope. It was abundant on dying cholam leaves and appeared to be
saprophytic. It is probably widdy distributed, and, if so, attemptsto ssamp out
the sugarcane disease mugt take tho proximity of cholam into account. The
matter has been referred to the Cryptogamic Botanist to the Government of
India. Mog of the remaining pests have been merely " recorded " in the office
callections until such time as may allow of their being worked out in detail.

16. During the year under review the following additions were made to the
office gaff. An entomological assgtant, 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 <ation, the artist
making careful paintings of all the varieties of sugarcane grown.

. 17. No ussful purpose would be served by giving references to the many
mibur wauwers wiusl uave ongagen tae uovernmont HBotanist’'s atfention during
the year. -Suffice it to say that the number of subjects brought before him was
far 1n exoess of what could bo property dealt with, and the wideness of the field
ot study has never been more keenly felt than during the period under review.



Appendix to Botanical Survey of India Report for 1902-03.

PASPALUM DILATATUM, Pair.

A number of reports on the cultivation of this grass having been courteoudy forwarded
by various correspondents during the year 1902-03, aTresumd of the further experience thus
recorded is given in continuation of the appendix to the Annual Report of the Botanical Survey
for 1901-08. ) : i

The seed aupplied for these experiments, it should be premised, was obtained from
'Audralia 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 ether place.

Burma—Seed of both kinds sown at Mandalay were equally a failure although the
Deputy Commissoner made several attemptsto raissthem. Seed sown in the open .did not
even germinate. .

United Provinces—Both kinds of seeds weretried 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 exisence for two years, but never produced any fodder
worth congdering. The Deputy Director of Land Records who supplies the information gives
it as his opinion, without hestation, that asa fodder for the United Provinces Paspalum
dilatatum is worthless. b '

Bombay.—The Ingpector General of Supply and Transport, Bombay Command, reports
regarding the experimental cultivation of Paspalum in the Mhow and Deesa Commands.

Theseed sown both at Deesa and at Ahmadabad failed to germinate.  Ten pounds of seed
imported from Australia by the General Officer commanding the Mhow District gave very
good results. At Mhow this seed germinated thoroughly when watered by hand labour.
Though the ssed was sown late in the ssason owing to the late monsoon the crop was fit for
cutting by the middle of September, but was |eft in order to obtain sead for further propagation.
The crop was covered with old chopped bro&en hay to protect it from the scorching heat of the
sun and by this means was kt-pt green without any watering. This, the General Officr  Com-
manding the Mhow District add?," undoubtedly provesthat it is one of the most drought-resibt-
ing grasses’” The Supply and Trangport Officer, Nasirabad, reports that seed sown iu manured
and iirigated ground germinated well, but seed sown in unirrigated and unmanured land did
not germinate at all. Growth was fair but irregular, a good deal of the grass dying of and
leaving the fidd patchy. The grass was cut and issued green during September, an average
period of 80 days; under better conditionsit would have been ready for cutting some days earlier.

The officar of the battery to whijh it waa issued thought well of it as afodder. Theyied
~was equal to 58fc2 Ibs. green grass, or 3,000 Ibs. hay per acre the usual rate of hay for
Nasrabad being 1,000 Ibs. per acre.  This dfficar further reports the experience of others in
Nasrabad with Paspalum. In 1901 some seed received by the Cantonment Magistrate was
sown {a) in hisown garden, (b) by theMission, and (¢) in the Commissariat garden. The sow-
ingsib) and (c) were failures, the seed not germinating. The sowing by the Cantonment
Magistrate himsdf was a success, threecrops having been cut from the grassduring the rainsand
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 wateredy
'Ihe glass grew vigoroudy and was cut in the beginning of October to save the seed which was
ready for collection though the grass itself was till green. The interest of this experiment
lay in its showing that the grass <€ the sscond year was of more vigorous growth, and
much richer in colour, than the grassraise! from new seed. Whether this was due to accli-
matisation or to the soil (kunkur) being more suitable was not dear. The outturn in this
experiment was equal to 7,616 Ibs. of green grass pe aare
Another officar at Nadrabad 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 the
seed germinated and the plants withered very soon.
On the Military Dairy Farm the seed completely failed to germinate.

The conduson come to by the Supply and Transport Officer, Nasirabad, on these experi-
ments deservesto begiven in full. " From these trials/' he says, " it appears that the seed
when freshly imported will not always germinate if either too wet or too dry, and that thereis
alar<re percentage of failure in what does germinate; that acclimatised roots can betrans
planfed and do°well, none failing if sufficiently watered; also, that the crop is better in
quality and heavier in the sscond year /'

Andaman*.—A report has been forwarded by the Superintendent of Port Blair embodying
the opinion of the Executive Commissariat Officar there, who reports that, although the seed
sown in 1901 had germinated, the result was disappointing, the grass only reaching a height of
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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 asthey 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 Oanjam 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 similar in all, but two in shade, two in theopen. After 3 days' cousecutiye
rain the seed was sown; that in the beds in shade germinated, that in the bedsin 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 Kistna
there seemed to be no difference between the seed that had comein a bag and that received in
a zinc-lined case, both kinds germinating equally well. Most of the seed *as 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 beds*
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 6eed fair. Inthe beds of nearly pure sand the growth was poor and flowering meagre.
All the beds were steadily watered. Half of ihe prepared beds were in the open, h»lf under
shade; the germination in the shaded half was rather more plentiful, the maximum height was
30inches. In the unprepared beds the grdtoth was insignificant, the plants spreading along
the ground. Some seed was sown on ordinary soil in Khanakhallu reserve on 28th August
IfcOfc.  On 22nd November about 16 plantsonly were found growing spread along the ground,
so that the germination here had been poor. la Bellary the beds for sowing were made under
shade, the soil well worked but not manured. Of the four beds, two wereinsi lethe 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 recaived in the zinc-lined case
did BO more vigorously and profusely. The plants of both kinds subsequently grew well. In
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 in
two beds in inferior toil and in a more exposed position almost failed to germinateat all,
though the few plants that did appear have done well. In the UpparipaMi reserve two beds
were sown broadcast in the open, and here again about 30 per cent, of each kind of sped
germinated, the plants subsequently growing* vigorously. No a(preciable difference has been
obser®ed between the plantsraised fromthe two sets of seeds etcept those from the teed
received in a bag appeared to be greener than the others. In forwarding these reportsthe
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 Commissioner of Chota Nagpur reports that some of the seed sent to him
was sown in a box, therest in two beds in the open, one bed in shade, the other not in shade.
The seeds in 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 tothe
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 Commissionef who took great pains over theggper i nhe! dgno udes
his report as follows : * Pergonally I think that the frouble and the watering needed to the
plants alive during the past year make th gass qume 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 uecessary. 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 spontaneously at considerable distances from the plots in which it
was originally sown. The quantity of green fodder yielded was much greater than it was
during 1901-02, and the growth of the plants during the past year has been more vigorous.
The speciesis in fact satkfactorily established. But while thisis the case it will be seen from
this year’s reports on the subject that the conclusion hazarded last year has been amply oon-
inrmed. . The attempt to introduce Patpatum dilatatum has provided India with a now fodder
grass,of good quality, though 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, 1 believe, be necessary to report further on this particular species.

D. PBAI1N.

G.1.C. P.O—No. 7W B. k A.-23.7-19Q3.- 3G).-J. X. s.



REPORT OF THE DIRECTOR OF THE BOTANICAL SURVEY OF INDIA
FOR THE YEAR 1903-04.

1. Survey of Eastern India.—T he allotments provided for Botanical Sur-
veysin Bengal, Assam and Burmp, were expended in full. On the North-Eastern
frontier the Superintendent was enabled to undertake a visit to Independent
Skkim and Tibet, in order to organise Botanical Survey operationsin the latter
country in connection with a frontier misson. The results of this visit which
was paid by the invitation of the Political Officer in charge of the misson and
with the sanction of Government have been most satisfactory. The Curator of
theé Calcutta Herbarium was deputed to Assam to make a systematic survey
of the digrict of Cachar with the object of linking up the results of investi-
gations recently made in the Lushai country with results previoudy 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 possble to
give a connected account of the botanical features of theregion 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 coarse of the year the officer in
charge of this sarvey botanized, during his hot weather vacation from duties at
the College of Science, along the Poona Ghé&ts over part of the Thana Digtrict,
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 Ehandesh 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
Assglant. 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 Gh&ts and in the Coimbatore
district.

4 Publications—The chief publicationsissued 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 of the Indian Polygonums by the Curator of
the Calcutta Herbarium, published in the Records of the Survey; part | of the
first volume of a Flora of the Tipper Gangetio Plain by the officer lately in
charge of the Botanical Survey of 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 Presidency by an
officer formerly in charge of this survey was completed. The officer in charge
of the Botanical Survey of Southern India has published a memorandum on
the pressng, 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.



5. Economic and Agricultural Botany.—Oh* continued attention of the
various officars of the survey has been given to economic and agricultural
questions. During the year the Director made several tours of ingpection 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 visited
the Sisal plantations at Nandgaon and devoted much time to botanical investi-
gation at the Foona 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 digtrict.

The Director examined and reported on a large series of specimens of
plants from 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-
eded in thetradein 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 asthe plants were sde by sde, under
the same conditions as to cultivation and with identical treatment asregards
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 £9to £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 be reported
on a more comprehensve scale s0 as to put the resultson a wider and firmer
bass. The interest taken by the public in other plants yielding useful fibres
has continued to be great and in connection with thisit 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
offidals and private planters, into the identity and distribution of the various
Agaves *nd Furcroeas 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. R.
Drummond, Esq., LC.S,, who has given close attention for sometimeto this
extremely intricate and very important problem. It istoo soon yet to say how
many different Agaves have really become naturalised in India; to sate
precisdy the areas to which such ;is 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 has been obtained to show that considerable caution
must be exercised by those desrous of laying down extensive plantations of
local Agaves. A note on the subject is under preparation, which is intended
to serve a double purpose; to make conveniently available all the information
that it has so far been possble 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 intothe
characters and distribution of the various Indian Yams on which the Director
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of the Survey and the Reporter on Economic Products have been for some
seasons steadily engaged is making satisfactory progress.  The enquiry, as has
already been explained, isone of peculiar difficulty and has involved the ex-
perimental cultivation of much material from all parts of the Empire and from
adjacent countries. The cultivation of living plants from tubers, bulbs, cut-
tings and seeds, for the purpose of identifying the sources of economic articles
on behalf of the Reporter on Economic Products, has gone on asusual, 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 officers in charge, whose reports
are submitted in original.

6. ££af—The Director of the Botanical Survey wasin charge of his post
throughout the year. The work of the Botanical Survey of. Northern India
has been in abeyance throughout the year. The survey work of Western India
was in charge of Mr. G. A. Gammie till 19th March 1901 on which date that
officer, whose work has been of the usual high quality, availed himsdf of six
months’ leave to England, his duties being entrusted to Mr. R. K. Bhide by
whom the report of theWestern 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. 0. A. Barber and has been performed with great care and
ability.

DAVID PRAIN,
Director, Botanical Survey of India.
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REPOET ON THE BOTANICAL SURVEY OPERATIONS IN THE BOMBAY PRESIDENCY FOB THE TEAR
1903-04 BT B* E. BHIDEJ OFFICES IN CHARGE OF THE BOTANICAL SURVEY OF BOMBAT
PRESIDENCY.

Professor G. A. Gammie, F.L.S., Officer in charge of the Botanical Survey of Bombay
Presidency, having gone home to England on leave of six months, at the close of the year
under report, | was given charge of his office on the 19th March 1904.

1. ZWr*.—During the hot weather vacation Mr. Gammie botanised along the Poona
Gh&ts and part of the Thana District around the Kanheri caves, and the hills near Matherau.
He also paid a visit to the Sisal Plantation at Nandgaon and devoted much time to botanical
investigation at the Poona and Muujri farms. | botauised near the Kanheri caves again and
Mr. L. D. Garade, the Plant Collector, re-traversed the Poona Ghé&ts later in the rains. In
the cold weather vacation Mr. Gamraie botanised Katraj Ghat and travelled over parts of the
Guzerat and Khandesh Districts. The Plant Collectors also made s>me interesting collections
in the Thana District. Owing to ill-liealtli | could not go out on any long journey during
the year.

2. The Herbarium.—The Botanical Survey Department of this Presidency is greatly
indebted to the foIIowmg gentlemen for the valuable specimens they have presented to the
herbarium :—

Dr. T. Cooke, who presented the specimens forming his own herbarium up to theend
of BubiacesB. 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 named in accordance with his book.

Mr. G. M. Ryan, Deputy Conservator of Forests, Central Thana, who continues to send
valuable specimens from his district accompanied by notes which areof 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.

The Superintendent of Victoria Gardens, Bombay, and EmpressGardens Poona, who
send miscellaneous specimens of garden plants from time to time.

The following is the record of specimens incorporated in the Herbarium :—

Specimens collected by Mr. G A Gammie 1,251

- » ) Bhide 173

" L D Garade . . . . 597

- pumnted by Dr T. Cooke . . . . . 1,194

. » r.G. M. Ryan. . . . . . 1.460

» " G.M. Woodrow. . . 307

»” » Supermtendent Victoria GaxdenB, Bombay 8

- - ) Empress »e Poo L 10

» " " Royal Botanic Garden Calcutta . . 791

Total . 5,791

The following is the number of specimens distributed :—

Spedmens snt to the Principal, Pergnsson College, Poona ' . . . . 478

if $i n Veterlnary ¢ Bombay ) . . « 68

. Total . 546
3. Publications—A botanical account of the Indian cottons was despatched to the
Inspector General of Agriculture in India, by Mr. Gammie. Volume I, Part IIl oE

Dr. Cooke's Flora of the Presidency of Bombay was published.

4. Sisal Hemj><—Eight plants flowered during the year and they have produced 16,300
bulbils.

The following: bulbils were despatched to the Sub-Divisional Officer, Ekruk Tank,
Sholapur, and the Forest Officer, Eolhapur :—

Bulbils degpatched t 0 the Sub-Divisonal Officer, Sholapur e 5,000
" . .  Fores Officar, Kdhapur. . . . . 1,000
Total bulbils . 6,000

The plants jmt out in the Ganeshkhind 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 Managing
Agents of the Keay Paper Mills, Mundwa, Poona, are now growing this grass successfully as a
commercial venture and this Department has now plants only sufficient to supply applicants
with seeds. | have to thank Mr. L. D. Garade, Plant Collector, who knows many Bombay
plants by their vernacular names and who isthus very useful at times in identifying speci-
mens. He had entire oharge of the preparation of specimens in addition to his duties and on
the whole he has done his work satisfactorily. Mr. L. B. Khomne, the secood Plant Collector,
has been doing his work fairly well, and with some experience ,he will also prove to be a
good Plant Collector B

- B. K. BHIDE,

Acting Professor of Botany and Agriculture,
College of Science, Poona,

O«B« OP SC»K «, POOH*: KN KN kKKK Survey of Bombay Protidency.
" Tk«4th July 1904. '
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ANNUAL REPOBT 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 ben a very great increase in the number of subjects dealt with, especially
in connection with Economic Botany, and it has been found impossble to refer to all indivi-
dually In the space assigued for this report The working room at our disposal has remained
unchanged. This has proved so inadequate that active collecting has been lar gely in abeyance,
and the time of the daff has been devoted to the attempt to keep the existing collections in
a proper condition. In spite of all our efforts, a number of specimens have been destroyed by
dust and damp, by ratsand insects. The actual investigating work has been conducted under
the greatest disadvantages as regards light and spaoe, and 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 ?30 dayson tour and 136 at head office The
Anamalais, the Wynaad, Malabar, the Mysore Ghats, the Mysore sandalwoud tract,
Dharwar, the Bombay Agricultural farms, Coimbatore, Belary and various parts of the
Gtfdavari district have been visited for longer or shorter periods, and the Assistants have now
commenced to take ther part in thisimportant work. They have been sent to Ootacamund,
Bellary, the Godavari district, North Aroot, South Areot, Erode and Chingleput on
independent missions.

A 4. Collections have been made of forest trees, grasses, peppery indigos, 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 correpsndence has been kept up with those
interested in agriculture in the Presdency 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 Auamalai forests were visited
by the Government Botanist and an Assistant from April 7th to May 25th. Thiswasat 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 180
different plants. Of the 100 trees, 70 have been named and 30 are not at present determined.
The 80 fernsand 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 Circleand 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 Assisant was also sent to make a study of the trees of the coffee zone of the
Mysore forests. Hisfirs tour, which was more or less preparatory, was iu December. Most,
of the trees were found to ber without flowers or fruits, but a set of about 200 were got
together, of which 109 have now been named. Thistoar, which was made with the idea of
ultimately helping the planters iu their study of suitable shade trees and the causes of stump-
rot in coffee, was undertaken with the assistance of Mr. Graham Anderson, C.1.E., to whom
we are indebted for many facts concerning the vernacular names and uses of the different
trees collected. The work is still being carried on as opportunity permits with the help of
Mr. Anderson.

7. Collections have been received as usual from District Forest- officers, two lots of
grasses (37 species) from North Salem, one lot of grasses (34 species, of which 19 are unfor-
tunately indeterminable) from Nellore, and one small lot of 12 species from Cuddapah.
While welcoming these collections, we are considerably behindhand in naming them, as well
as those sent in previous years. Four collections have been named during the year, but none
of those refered to have been completed. Our present gaff is unable to cope with much
systematic work.

8. Many individual plants have bemn received for naming. A set of Eucalyptus speci-
mens has been collected at our request by the Curator of the Ootacamuud Gardens and
forwardel to the Government Botanist at Sydney, as he is monographing the group.

9. Our collection of 78 sheets of yams has been sent to Dr. Prain at the Calcutta gardens,
and hehas very kindly named them for us. Oar whole collection of ebonies, with the
Government Botanist's drawings, has also been sent to Dr. Prain, as he has made a special
ifcudy of the group and there ssem to be new species among those collected. A large number
of sheets of iudigos have als> been sent to Dr. Prain, who has named these difficult plants for
us. A full set of our balsams, together with the paintings of Mr. Lawson's artist, has been
sent to Sir Joseph Hooker, who is now engaged in monographing the balsams of India He
h»s been pleased to peak well of their general get up, and it is perhaps admissible to quote hIS
words of appreciation as they will show more than any thing else that this work of systematic
botany, although taking a subordinate place at present, is not being neglected altogether.
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"The collection isin splendid order, well colleoted, well mounted, and well arranged. It
is by far thefinest collection of Indian balsamsthat | have seen and will afford me great help
in many ways." Our small collection, finally, of Pandanacecs has been sent to Professor
U. Martelli, in Italy, who is monographing the genus.

It may beexplained that this sending of sheets from oar collection to Various correspondents
isnot at all an unusual thing. Also, that before doing so the collections are worked out tothe
best of our abil ity in the office, by this method we obtain a flumber of valuable and authori-
tative namings which from our position we are quite unable to give, and, furthermore, the
collections are greatly enriched by the annotations of monographers who are for the time being
the greatest authorities on their respective orders.

10. The herbarium work has been conducted under the disadvantages already 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 of fungi, commenced last year at the instigation of Dr. Butler, has been
discontinued for lack of space. All our sorghum smuts have, however, been sent to him for-
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 feedings 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 beidentical with the red smut
of sugarcane, Colletotrichum falcatum. But Dr. Butler has determined it to be the closely allied
Colletotrichnm lineola. Various fungus 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 of
sorghum in the Madras Presidency. A considerable amount of time was spent over thefungus
diseases of the pepper plantations and a report was written on the subject. Casuarina trees,
dyingin numbers on the east coast, werealso examined, but, after long search in the specimens
forwarded, no fungus hyphsa wereobserved which appeared likely to cause the diseased condi-
tion of thetrees. In theshort tour to Yelwal with Dr. Butler some attention was paid to the
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.

12. The study of fungi is closely connected with that of insect pests. The entomological
work of the year has been of a desultory and more or less preparatory character. Owing to
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 andin 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 handsiu 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 fields
in the Gddavari district disastrously, were worked out and, on reference to the Indian Museum,
were named Deiopia pulckella 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. Thestudy of the Nilgiri white grub was continued,
but comparatively few 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. |Itis felt 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 to the farm by the Government Botanist during the year. The longest of
these was for twelve days in June after the opening of the canals, but, during the months of
February and March, the attention of the office as a whole was almost entirely devoted to
sugircane matters, including the reaping of the crop and the planting for the new season. A
number of canes were distributed to theryots for experimental cultivation. A careful study,
with the co-operation of the Chemist of the Deccan Factory, was made as to the possible im-
provement of the local jaggery. The Samalkota canal was surveyed with the idea of finding a
suitable place for * 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 the
Agri-Horticultural Society. A visit was paid to the Vizianagram plantations of five years
acclimatised Mauritius canes, and a considerable number of plants were added to the Samalkota
oolltfction through the kindness of the Collector. In return for this generous 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 receved from the Ingpector-General of Agriculture, represent-
ing the two best Bengal varieties, and local kinds were collected from South Arcot, Madras
and North Aroot for detailed study at the farm. Ttrie collection of different varieties of cane
under observation at Samalkota now numbers about thirty. A series of reportson the results
obtained has been submitted to4he Board so that further details are unnecessary here.

In connection with this subject it_ may be sated that the sugarcane cultivation was
carefully studied in the Coimbatore difrict (where a serious attack of a sereh-like disease
was noted), in North and South Arcot.

14. At theingtance 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 classfication 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 gardensin Malabar (May 26th—
June 11th). These werefound also to be suffering from a number of diseases chiefly of
fungoid and nematode origin. On the whole it was conddered that the pepper plantations of
the Presdency were not in a healthy condition and well merited experimental cultivation. A
visit was paid to the Cadamaney peppe plantations on the Mysore Ghats, but although the
mode of growing the plants was in many respects diametrically opposad to that in Telicherry
and the Wyuaad, the disease appeared to be as prevalent and evasive as ever. The plantations
at Cadamaney are very largely natural, that isto say sdf-sown in the jungle. The constant
presence of a definite fuggas 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
saprophytio and not the cause of the dissase.  The disease at Cadamaney was stated by the
Kew authorities to be causad by a root fungus called Eosellinia necatrix Prill, fy Del., but
a careful search on the spot failed to reveal its presence. A projected visit to the Bomba
tinafcs was frudtrated by the laok of information placed at our disposal. From all accounts
the pepper there ssemsto be in a more flourishing condition than esewhere 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 Coimbkatorc digtrict (July 9th—August 11th). The line chosen was Coimbatore, Udu-
malpet, Madaturkolam and Dharapuram. Thecrops inspected were oholam, cotton, tenai,
ragi, cumbu, betel, pepper, cummin, coriander, fenugreek, sugarcane, gingslly, varagu, brin-
jalsand several minor ones. Careful notes were taken on these crops and ther pests, together
with the water supply and mode of irrigation and the character of the soil and 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 wastaken of a tour in South India by the
Cryptogamic Botanist and Entomologist to the Government of India to discuss matters
connected with futurejoint wort. The first place visted was the Samalkota farm where the
various experiments were explained and specimens of pests were collected. The Madras office
was then carefully gone over and a number of specimens in our collections were noted and
some of them named for us. The Entomologist kindly drafted a set of instructions for the
guidance of the Entomological Sub-Assigant. The Mysore State was then visited. The
planters took advantage of our presence to hold a general meeting at Saklaspur. The Cada-
maney peppe plantations werethen visted by me and | again joined Drs. Butler and
Lehmann at Yelwal for theinvestigation of the spike dissase in sandalwood. The study of
this disease having been placed definitely in the hands of Dr. Butler by the Government of
India, | assumed a merdy hdpful attitude. Incidentally | 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 tforest Offioar of North Coimbatore that spike had made its appearance in Eollega] at
some distance from the Mysore boundary. | have placed the authorities in communication
with Dr. Butler, who is conducting the investigation.

The futileattempt toreach the pepper plantations of the Bombay Ghétsbeongsto the
same tour and has already been referred to. | turned my attention to the crops in Dharwar
and madecollections and notes. The betd gardens of thelittle native state of Savanur were
carefully gone over with Dr. Butler and a number of pestsin this usually healthy crop were
noted and collected.

17. In theearlier half of November | accompanied the Deputy Director on a tour of
ingpection through the Bombay farms. This wasat the ingance of the Inspector-General of
Agriculture, who hid assembled agricultural officials from various parts of India. As already
reported in detail, we visited Poona, Bombay, Surat; Ahmedabad, Chharodi, Nadiad, noted
the experiments of Professor Gamraie in cotton crossing, and observed the sugarcane, ground-
nut, tobacco and sorghums plots.  Some observations made during this tour were incor porated
in a recent report to the Board.

18. The Belary farm was visited twica during the year in company with the Deputy
Director of Agriculture! in connection with ascheme | hid drawn up for ootton crossing in
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the Madras Presidency. The plants 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, hut 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 Ootacamnnd to study thAwar ming of the cockchafersin
April and May, and again in September to examine the remits of sowing- some of the chief forms
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 Assistant was deputed to Bellary to collect heads of the different
kinds of cholam growing at the Experimental Farm. Au Assistant wasdeputed to South Aroot
and at the same time another to North Aroot to study the sugarcane growth in these two
districts, 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 Assistant was deputed to collect seed of Bourbon naturalised
cotton in the Erode taluk for the Inspector-General of Agriculture. The Agricultural In-
spector in charge of the Samalkot farm made several tours in the Gbdavari 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, another
went with meto Tellicherry, and a third accompanied me throughout the Coimbatore Economic
tour.

Thisis thefirst year in which systematic touring has been done by Assistants, and the
results have been eminently satisfactory iu a general increase of their usefulness.

20. About 1,000 sheets of economic plants have been added to the herbarium. These are
made up as follows:—257 sheets of cholams, 93 of cumbu, tenai, etc., 66 sheetsof sorghum
diseases, 292 sheets of cottons and over 200 of various others. Besidesthese 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 number 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 quantfty, such
asgingelly, cow-gram and varagu. A sample of each *has been retained in the office, the
economic collections being thereby considerably strengthened.

22. Twenty-three parcels of indigos were received 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 been
recorded. Tims the wished-for Indigo/era 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
sumatrpna appears to be the main cultivated form in the Madras Presidency, but /. tinctoria,
I. 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.

28. Theartist has worked steadily throughout theyear and has added a fine serfes 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 profited
much thereby. We are indebted to Mr. Cameron for his kind personal superintendence in
this matter. The artiBt'B .work consists of 88 paintings, chiefly of flowersand varities of
sugarcane, and 53 folio pages of drawings, the latter being reproductions of sketches on tour
by the Government Botanist, and chiefly consisting of analyses of various forest trees.

24. The following publications have been issued daring the year:—

(12 A Memorandum on the Pressing, Preservation and Despatch of specimens to the
office of the Government Botanist.

(2) A Note on the Experimental Sugarcane Cultivation at Samalkota. This was issued
as Bulletin No. 48 of Vol. Il of the Madras Department of Agriculture. h

(8) 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 b}/
the South Wynaad Planters Association.

A Q5% oPUx Off Floray have been for varlous ublication—The Madias Presidency,
the South Aroot District, the GOdgearaljD P T%Fwenccy}g
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APPENDIX TO BOTANICAL SURVEY OF INDIA REPORT FOR 1903-04.

A Hit of papers published during tie year 1903-1904, in or regarding India, hearing on the
work pf the Botanical Survey Department.

BARBER, C. A—Note on the experimental Surgar-Cane station at Samalkot, Godavari Dis-
trict ; Madras Agric. Bull. vol. I1., No. 48.

BARBER, G. A—Diseases of Andropogon Sorghumin the Madras Presidency; Madras Agric.
Bull. val. I1., Mo. 49.

BARTON, E. S—(Mrs. Antony Gepp) List of Marine Algae collected *at the Maldive and
Laccadive Idands by J. S. Gardiner, Esg., M.A.; Jour. Linn. Soc.
vol. XXXV., p. 475.

Boss, J. C—Electric Regponse in ordinary plants under mechanical stimulus; Jour. Linn*
Soc. vol. XXXV, p. 875.

Boss, J. C—'On the Electric Pulsation accompanying automatic movementsin Desmodium
gyransj Jour. Linn. Soc. vol. XXXV1I., p. 405.

BOURDILLON, J. Y.—*Holigarnanigra, a new species; 2nd. Forester vol. XXX ., p. 95.

BRANDIS, SIR *.—A note on Oelsemium elegans, Pharmaceutical Journal vol. LXX.;

p. 868.
BRANDIS, SIR D.—The Bamboo Fungus of Burma; Pharmaceutical Journal vol. L XX.,
p. 868.
CcooKE, T.—ffleiotis trifoliolata ; Hooker's Icones Plantarum vol. XXVIIL, t. 2753.
cookB, T.—Flora of the Bombay Presidency, vol. | 1., part I.

"FINET ET GAQNEPAIN—Contribution a la flore de I'Aeie orientate; Bull. Soc. Bot. de
Francevol. L., p. 647 : vol. L1., p. 56; p. 130.

FISHER, W. B.—Sweet Chestnutsin India; Ind. Forester vol. XXIX., p. 190.

GAGE, A. T—A census of the Indian Folygonums; Records Bot. Surv. India, vol. Il.,
p. 371.

GAMBLE, J. S—{See KING, Sr G)

GAGNBPAIN— (See FINET).

GAMMIE, G. A—The trees and shrubs of the Lonavla and Karla groves; Jour. Bomb.
If at. Hist. Soc. vol. XV., p 279.

GLEADOW, Y.—Jatropha Curcas; Jour. Bom. N at. Hist. Soc. vol. XV ., p. 865.

HEMSLEY, W. B.—Btilbophyllum auric omum; Bot. Mag. vol. LX., t. 7938.

HOOKER, Sir J. D.~Jm Collettiis, Impatiens falcifer, Agapete* Moorei, Sauromatum
brevipes, Bot. Mag. vol. LI1X., 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, Sp G, AND GAMBLE, J. S—Materialsfor a Flora of the Malayan Peninsula, No. 14,
Jour. As. Soc. Beng. vol. LXXII., part 2, p. 111.

KIBTIKAB, Lieut.-Col. K. B.—The Poisonous plants of Bombay, Part XX.; Jour. Bom.
Nat. Hist. Soc. vol. XV, p. 56 (with Plate).

PEAIN, D.—Some additional Scrophularinea; Jour. As. Soc. Beng. vol. LXXII., patt 2,
p. 11.

PRAIN, D.—The Species of Dalbergia of S. E. Asia; Ann. Soy. Bot. Gard., Calcutta, vol. X>
part 2.

PEAIN D.—Flora of the Sundribuns ; Records Bot. Surv., India, val. I 1., p. 231.

PRAIN, D.—Notes on Sundribuns Plants; Proc. As. Soc. Beng. for 1908, p. 107.

PRAIN, D.—Bengal Plants; 2 vols. : Calcutta, October 1903.

RAO, M. RAMA.—Boot-parasitism of the Sandal Tree; Ind. Forester vol. XX1X., p. 386.

BTAN, G. M.—Dioscorea daemona Roxb.; Jour. Bomb. Nat. Hist. Soc. val. XV., p. 366.

WOODBOW, G. M.—Four Interesting Bombay Plants; Jotr. Bomb. Nat. Hist. Soc. vol. XV .,
p. 363.
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Report of the Director of the Botanical Survey of India for the year
19044905.

1. Survey of Eastern India—It wes not found possble to depute a
botanist to do any botanical survey work in the proper sense in the area under
the Superintendent of the Royal .Botanic Garden, Calcutta. Native collectors
—who however are not in the remotest sense botanists—were sent to Sylhet, to
Tenasserim and—by the kindness of Mr. Merk, Chief Commissoner of the
Andamans—to the Nicobar Islands. Lepcha collectors were aso employed in
the Chumbi valley, working under the supervision of Mr. G. L. Searight, the
officer then in charge of the ftoad Surv% there. Native collectors were aso
made use of in Ohota Nagpur through the kindness of the Reverend Father
Cardon, S.J. The officers of the Tenasserim Forest Circle aso 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 hand and unhurriedly. So far as
the survey has to depend on collectors quite ignorant of botany so 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. Gammie€'s duties, made a botanical
excursion from Eolhapur to Ratnagiri vi&e Amba Ghat, returning by the
Phonda Ghat. In the cold weather Mr. Gammie botanised over parts of
Guzerat and the Khandesh district.

.. 8. Survey of Southern India—The Government Botanist—for reasons
fully set forth in hisreport as Government Botanist—could give but little
attention to systematic survey work during the year. He, however, made col-
lectionsat various places wherever he was on tour in connection with his
economic duties. A sub-assistant aso collected in the Travancore backwaters
and along 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 classfied list of officers of the
Botanical Survey. He states that he is unable to furnish a report.

6. Publications—During the year there were issued the following
numbers of the Jtecords of the Botanical Survey .—

Volume I1l1. No. 1__The Vegetation gf the district of Minbu in
Upper Burma by A. T. Gage.
Volume lll. No. 2—The Vegetation of the districtsof Sughli-Bowrah
and the 24-Pergunnahsby D. Prain.
Volume V. No. 1.—An Epitome of the British Indian Species of
Impatient Part I, by Sir J. 0. 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 Officiaing Director attended the Conference
of the Board of Agriculture held at Fusa in January 1905.

The enquiry—referred to in last year's report—into the identity and
distribution of the various Agavesand Furcroeas, was finished during the
year, and the results have been embodied in a Bulletin of the Bengal Agri*
cultural Department still in the press. Samples of the fibre obtained from

ts of Crotalaria juncea in cultivation during the year were sent to England
or valuation. On the wholo these eamples were bad as compared with those
of the previous year, hut it wase olenrly_enoufh brought out that there is not
any real difference in the plants raised from seed received from widely
separated parts of India. The samples sent to England from the_ Botanic
Garden compared well enough with trade samples from Cawnpore, Cqconada
a»d elsewhere which reached 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 plage at an unsuitable time, and the fibre consequently was
harvested under unfavourable conditions. In Northern and Central Bengal,
Cliota 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 districts, especially in Eastern Bengal, Sunn-hemp
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 is to be repeated,
sowing this time in accordance with the Eastern Bengal practice.

The Director in conjunction with thelnspector General of Agriculture and
the Reporter on Economic Products to the Government of India, investigated the
alleged deterioration of Jute, and areport thereon was submitted to Government.
A great number of various kinds of cotton received from the Inspector Genera
of Agriculture have been, cultivated during the year for botanical identification.
The cultivation of plants and the identification of plants and specimens of
economic importance on behaf 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 most of the time of those officers, isinitiated
and entirely controlled by their respective Governments so that it does not
come directly under the cognizance of the head of the Botanical Survey.

7. Staff.—Lieutenant-Colonel Prain, I.M.S., was in charge of his post as
Director of the Survey until he went on furlough on 1st November 1904. For
the remainder of the financial year Captain A. T. Gage, |.M.3., officiated.
Mr. G. A. Gammie was on leave from 19th March 1904 to 19th September
1904, during which period Mr. B, 0. E. Bhide, officiated. Mr. C. A. Barber
had charge of his post during the year. Mr. H. M. Leake is shown in the
classfied list of officers of the Botanical Survey as appointed to the Department
in November 1904. .

: A.T. GAGE,

Acting Director, Botanical Survey of India.



Report on the Botanical Survey Operations in the Bombay Presidency
for the year 1904-1905 by G. A. Gammie, Economic Botanigt, 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 Ingtitute,
Pusa, from January 3rd to January 11th, 1905. During these periods Mr. B. K.
Bhide, the kegper of the Herbarium, hdd charge of the office

1. TOURS—During the hot weether vacation Mr. Bhide, accompanied by
Mr. Shevade Assgant Biological Botanig at the Fusa Research Institute,
completed a botanical excurson from Kolhapur to Ratnagiri vid Amba Ghat,
returning vid the Fhonda Ghat. During the cold weather vacation | botanized
over parts of Ouzerat and the Khandesh Didrict. In addition | devoted much
time to the conduct of botanical resarches in the Government Farms at
Kirkee, Manjri and Surat. Thework efected at the Ganesh Ehind Botanical
Gardens forms the subject of a separate report submitted through the Director
of Land Records and Agriculture. The two plant collectors paid several visitsto
Lonawla, Khandala, Matheran and other placesin search of particular plants.

2. THE HEBBABIUM —T hefollowing gentlemen have made mog valuable
contributions during the year. Dr. T. Cooke who presented a further ingtal-
ment of his Herbarium up to the end of Boraginacese. His callection 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. Eyan completed his collection of Thana plantsand these now
remain for us to conjointly work up for publication.

Mr. A. 0. Hartless presmnted a large set of Eagern Himalayan plants.
. The Superintendents of the Victoria Gardens Bombay, and Empress
Gardens Poona, sent specimensof many rare plants primarily for purposes of
identification.

The following is the reoord of specimens incorporated into the Herbarium
during the year:—

i 954 sheets.

Collected by Mr. Gammie . . . . . .
” ) Bh'de - - . - L] - 1’gg§ ”
' She‘\/ade . . [l [ L] - 1 243 ”
" , (iarade . . . . . " Toes
Presented by Dr. T. Cooke . . ’ . . * Toor "
” M r. Hartl% L] L] L] [ ] L L] 1760 ”
» " Hyaﬂ . . - . L . 142 "
. fi Mollison . v ST g »
Superintendent, Royal Botanic Gardens, Calcutta ) »
» Empress Gardens, Poona * 9 ::

Victoria Gardens, Bombay * .
Total . 8287 p
—

The following isthe number of specmens digributed *—

To Ganesh Khind Botanical Gardens « =+ - ¢ 109sheats

. Cooke’s Flora of the
5. PUBLICATIONS—Part 1 of Vdumell of Dr. T= Botanical acoount of

Bombay Presdency was published. | supplied a revised .
the Indian cottons with goloured iIIustrgtliOons dramn by h?' .ﬂ“ﬁ%’lﬁﬂﬁf
Inspector General of Agriculture in India who is arrangu*829F lbf have mow
Preliminary dassifications on the wheets, juars, rices etc,, 9 Boioay ‘e o
been drawn out and | hope to publish them after another, season s expen
4 JYSAL HEMP.—NO hedlthy plants flower ed,dur®B ks
already in cultivation at the Ganesh Khind Botanical ?I“ﬂfnsa:?itﬁhlh
good progress. Those at Nandgaon increase in Sze very oWy
ome years before they attain ther full size.
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5. SABAI GRASS.—This experiment isnow 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 on this subject.

6. ESTABLISHMENT.—X have tothank Mr. K. 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 assisted as a part of his
training for the post of Assistant Biological Botanist at Pusa. Messs® Garade
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,
PoovA;
Th* 22nd June 1905.

«.10.P.0,-No. 1021D. B. S. L ~S8-74905.-53.-B. N. D.
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ANtfUAL REPORT OF THE GOVERNMENT BOTANIST, MADRAS.
| have the honour to present the M owing report of work done in my dffice durin&g the
year 1904.-1905. i

2. Owing to various causes this work suffered condgderable derangement—

) (1) The office was trané‘erred during the year to the Drill Hall of the Madras Volun-
. teer Guards The collections were rearranged and spread out, the new premises were furnished,
& laboratory was congtructed and the library brought into order.

. (2) There was a great extenson in the work of the Samalkaota sugarcane farm. Land was
aoquired for a permanent farm and building operations commenced. Two new farms were
openad—aone at Palur in South Arcot for the study of ground-nut, sugarcane and indigo, and
°ae at Taliparamba in Malabar for the study of pepper.

+ (3 The ordinary work of the office was further digurbed by the deputation of the
government Botanigt to the Pusa Conference and the ensuing heavy work in connection with the

devdopment of the Agricultural Department in Madras.

3. An important addition was made to the g&ff in the shape of fiddmen. This experiment
promisesto be of the greatest assistancein various directions.  There has, however, been cons-
derable difficulty in obtaining suitable candidates because of the absence of an assurance of
future progpects.  Only two of the three pogs have been filled.

- 4. The Government Botanist spent 200 dayson tour during theyear. The tours projected
and sanctioned by Government were(l) an economictour in the Ceded Didrictsand (2) a
ystematic survey tour in the Travancore forets Theformer was givenup in favour of a
thorough study of the South Arcot digtrict in connection with the Palur farm and the latter
A Postponed in favour of a dmilar sudy of Malabar pepper plantationsin  preparation for
thgTaliparamba farm. Seven visits were madeto Seamalkota during theyear. A vist was
paid to Koilpatti to observe the cotton crosing experiment, to Burliyar and Kallar plantations
of the Nilgirisand to the Mdrosspuram farm.  Frequent visits were paid to the Saidapet
Lanuto obgerve the experiments in ground-nut, indigo, sugarcane and cotton. A short tour was

made to Alamuru in the Godavari district to study the palmyra dissase and the deputation to
*W was made use of for special <tudies at the fioyal Botanic Gardens, Calcutta, and the
dffice of the Reporter on Economic Products to the Government of India.

The various assgants spent about 860 days on tour induding visitsto *vancor e, Mysore,
Godavari,.South Arcot, K oifpatti, Ootacamund, Erode, Guntur, Malabar, Udamalpet, Saidapet,
Coimbatore, Tanjore and Salem.

5. The systematic botanical survey of the Presdency has had comparatively little attention
pad to it during the yer™ One Sub-Assgtant is set apart for the work qf kegping the coDeg-
tions of the Madrasflorain order. He has also to make ocx:asmal callecting tours.  But this
officer has during theyear bean frequently employed on economic work.

A tour wasmade by him alone the Travancore backwaters: partly for the purpose of

tk» salw-Jood .ttEwufaSSfptat. fa » «mv*H" Btad 0. which tie Qnm*
Rent Botanist isengaged.



Collections of minor importance were made at various places whei ever the Government
Botanist was on tour.

b. 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, and theregular monthly iuspection was rigidly adhered to. About 2,000 sheets were
mounted, this number being made np of 1,000 from the Godavari gorges, 7(:0 from the
Wynaad and 300 from the Kistna uplands. Three hundred sheets were mounted for the
Calcutta herbarium and about the same number was despatched. In exchange for these, 291
sheets were received from Calcutta.

Only 500 sheets were written on and incorporated in thefinished collections, and thisfact is
worthy of attention. Thereisa very large collection "of mounted specimensin 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 thefmlshlng touch and add themto the col-
lection. During the year 2,000 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 tue Presidency takes up a very
small portion of thetimeof thegaff at present. But, considering the value of the collection and
the advisability of keeping pace with Bengal, Bombay and the United Provinces in all of WhICh
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-
able economic importance. Thevarious species of Loranthus severely injure many of the forest
trees and acareful study of their mode of life has beeninstituted. Considerable collections have
been made of all stages of their development from the seed to the mature plant. Observations
are much needed by Forest officers asto the special birds which distribute the seeds of the
different varieties. .

A close study has been undertaken of the sandal haustoria. Itisfelt that abiological study
of this curious parasitic tree is needed in order to prepare the way for successful plantations.
Some of the results of thisinvestigation have been published in a coupleof papersinthe " Indian
Forester".

8. Although no great strides have been made in the collection of economic plants during
the year (for the reasons stated in paragraph 2), the tendency towards the development of this
branch of herbarium work at the expense of the systematic survey has been very marked. The
ttw'y of plant diseases generally has received a check because of the absence of competent
assistants and the necessity of employing the whole staff on general agricultural matters.
Practically the whole strength of the office has been thrown into the foundation of the th»ee
faims mentioned below.

9. The work of the sugarcane farm at Samalkota has been carried on with energy. Great
attention has been paid tothe collection and study of the different varieties of canes, 30 or 40 of
which have now been got together. Large numbers of the Red Mauritius canes weredistributed
to the ryots at the commencement of the year and the plots on which these were planted were
inspected twice during their growth by the Agricultural inspector. The success of thisvariety
as compared with the local kinds was so marked that the demands for seed were in far excess of
the capacity of the farm. The experiments with methods of planting, the application of different
kinds of manures, the formation of a weed compost, the raising of seedling canes and the
collection cf sports have been continued.

Under instructions from the Director of Agriculture, a block of 86 acres has been selected
for the formation of a permanent sugarcane farm, the land during the past ? y*ars Having been
rented each season, a jaggery shed and storehouse has been erected and plans have been
prepared for the laying out of the farm, the erection of quarters for the Inspector in charge
and an inspection bungalow for European officers.

The farm has received many visitors including the Director of Agriculture, the Deputy

Director of Agriculture, the Collector of the district, Dr. Lehmann, the Hon'ble Mr. Yorke,
the Raja of Yenkatagiri, three Zamindars of Peddapur, the Manager of Pithapuram Estate,
the Cocanada Chamber of Commerce, the District Association and hundreds of ryots, many
of whom have travelled great distances. Selected cultivators deputed by various land-owners
have been received upcth thefarm and instructed in the methods of cane cultivation adopted.
During the year a set of Barbados seedlings have been successfully introduced and are being
grown under observation at Saidapet farm and the Agri-Horticultural Society's gardens
in Madras.
. 10. Consequent upon the study of the conditions of the pepper plantationscommenced last
year, it was decided by Government that a special farm should be devoted to the subject.
After a considerable t'mount of touring, it was considered advisable that this farm should be
placed in Malabar, the home of the pepper plant, and not in the Wynaad, although a sub-
sidiiuy farm might be formed there later. A site has been accordingly Selected at
Taliparamba in the Chirakkal tduk. Although most of the preliminary work has been
accomplished, the land had not been acquired at the close of the official year.

11. The importance of the ground-nut in South Arcot and the occurrence of a serious disease

inthisstaplein the Poona farm led toa careful study of thiscrop. Three tours weremade by the
Government Botanist and several by his assistants in the South Arcot district and, finally, a
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site for the farm was selected near Palur in the Cuddalore 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 Presidency, and a truck-load of the best Samalkota varieties were sent down and planted.
A number of indigo varieties had been collected in the Government Botanist's office, as detailed
elsewhere in this report, and these have been planted asa rotation crop on thedry land not
required for ground-nut. Theland for this farm hasbeen rented for two years. It has been
enclosed and planted up and an officeand cattle-shed have been erected.

12. Thefollowing subjects of economic interest have received special attention during
theyear :—

Grasses.~Jeven hundred and eighty-five 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, gent for determination in November 1903,
were worked oat by Dr. Butler, and, out of the fifteen kinds sent, six were found to be new
species, while three have not been finally named.

13. Lemon-grass—Two lots of lemon-grass have been received for the herbarium, one from
Mr. Jowitt of Ceylon, who is specially studyingthe group, and one from Mr. Barton Wright
of the Nilgiris. Thesehave been determined asregards the species, 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 the
Imperial Commissioner of Agriculture in the West Indies. The result was a failure, the plants
being dead on their arrival in England. A third lot has been obtained from Cochin for
another attempt. Seed will also be collected for transmission.

14. Agaves—At the instance of the Superintendent of the Calcutta Botanical Gardens,
and of Mr. J. R. Drnmmond, 1.C.S., a thorough survey has been made of the agaves of the
Presidency. These plants, although widely scattered, are not natives of India, having been
introduced at védrious 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 vernacular names and uses entailed an active correspondence throughout
theyear. The results, however, have justified 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 usually called Agave amerieana provesto be Agavevera-cruz and the fibre value of these
plants i» 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. Sorghums (cholum,jonna),—S*-veTity-one numbers of sorghums were forwarded to the
Reporter on Economic Productsin continuation of last year's collections. Specimens of all
these have been retained in the local office herbarium. A study was made of the lrungu
eholums 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 classify all 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 office is now large and fairly representative. It includes
680 sheetsof sorghum heads and 70 sheets of diseased specimens, filling six large herbarium
cases.

16. Tarns, etc.—The survey of the wild yams of the Presidency has been continued and
51 sets of leaves and tubers have been forwarded to the Reporter on Economic Products for
further growth and determination. Besides these, various packages of paddy, kudiraivali
(Panicum frumentaceum, Roxb.), varagu, cumbu, tenai, pepper chillies and so forth were also
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
farm. An assistant was sent to Travancore to obtain peed of Indigofera longeracemosa. He
succeeded in finding a number of plants, the pead of which was selected and has been planted
at Palur, Saidapet, Pusa, Calcutta and Java. Seed of Indigofera anil, discovered only in the
Satyamanglam taluk of the Coimbatore district, has also been shown, but Indigofera
articulata, found in the Palnad taluk of the Kistna district, was not obtainable because of the
failure of the north-east monsoon. Delhi indigo was obtained from Colonel Prain.
Indigofera arrecta was received from Mr. Coventry at Pusa, while the Cocanada, Tanjore
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 office of the
Deputy Director of Agriculture. A certain amount of attention was, however, devoted t# the
subject. A Iarf:e collection of the tree cottons from all parts of the Presidency was grown on
the Saidapet farm for the Inspector General of Agriculture, and herbarium specimens of these
were collected during theyear. Similarly, eighteen varieties of American cottons, considered
suitable for cultivation on light soil with irrigation, were obtained from the Koilpatti farm
and erown at Saidapet. Herbarium specimens have been taken of these. A couple of plots
of liéht-soil cotton, the Terrapatty of Karnool and the Bourboun of Erod werealso,grown at
Saiddpet under the Government Botanist's directions. Three minor experiments m cotton-
fPTOwWiNff were tried in the Salem, Tanjore and Coimbatore Jails, ap attempt being made to
Hetermine the nature of the plants grown torn bazaar seed in each case. Owing to
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unfavourable nature of the weather, aQ of these plots which were inspected several times
during the year, have failed.

19. Castor—At the ngtance of the Ceylon Agricultural Department, a small
collectioirof the different varieties of castor was made and-the following were transmitted :(—
Pedda and Chitta amudam from Bezwada, Pkriya and Chitta amanakku, from Cambatore
payira amudam from OdJuntur, Tota amudam from Hindupur* and' Skenlcottai, from Erode.
The reaults of sowing these different varieties inthe 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 skilled assistants in the investigation of plant diseases. Congderable numbers of
specimens have, however, been obtained during® the year and have received as careful attentiou
as was possible under the circumgtances. No large additions have been made to the collection
of Madras plant-pests. The Cryptogamic Botanist to the Government of India, besdes
naming our grass-smuts, has forwarded a useful herbarium set of sugarcane diseases in North
India and has heped us in various other ways. Both he and the Inspector General of
Agriculture have visited Madras during the year to the great benefit of the Department.
Upon removal of the office to more commodious quarters, the collection of photographic negatives
has been got into order and now numbers_between 300 and 400. Work in this direction
has- however, been hampered by an injury in the Government Botanist's fingers and the
absence of any one else in the dffice capable of doing the work. A photographic subordinate
isbadly needed. The office has sustained a severeloss in the death of the artist Govindargjulu
who showed great talent and whose place it will be difficult to fill. .

C. A. BARBER,

Government Botanist, Madras,
MADBAS ;
The 12th June 1905.
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Report of the Director of the Botanical Survey of India for the
year 1005-06.

1. Eastern India—In Bengal 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 Nasgpur by men working under the supervision of the Bey. Father
Cardon, SJ. Inthe Darjeding district collections were made by the Acting
Director to supplement the herbariain the Lloyd Botanic Garden, Darjedling,
and a the Government Cinchona Plantation.  The Curator of the Lloyd
Botanic Garden collected on the high levels of 8ikkim both plants and seeds
In the Chumbi velley one of the garden collectors accompanied Mr. J. O.
White, C.I.E., onatour, and did some collecting along the route.  In Assam
the Botanical Survey was fortunate in having collections made on its behaf
ltz?{ Mr. A. Mecbold, a German Botanist, during a journey across the Naga

ills 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 collect 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 conddered the harmless enough operations of
the plant collector as of a nefarious character connected in some mysterious
VF\)/S% with afancied poisoning of wells. The result was that coIIectelgg in

dkku came to an abrupt concluson and the collector had to be recalled.
From Pegu Mr. J. H. Lace, Consarvator of Forests, contributed interesting
and as usua excellently prepared collections. From Tenasserim very interest-
ing and important collections continued to be contributed by the Forest
Department. A thorough botanical survey of thedistrict by atrained botanit,
for severd yearsin successon, would be likely to yield very interesting resullts,
but at present there is unfortunately no officer available.

2. Western India—Mr. G. A. Garamie collected in Bassein, Ahmedabad,
Kaira, Surat, Khandesh, Ahmednagar, Poona, Belgaum and Dharwar. His
report is appended. In addition to those offidd collections, Mr. O. 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—Thetime of the Government Botanist, Madras, is
0 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 detalled in paragraph 4.
of Mr. Barber's Report as Government Botanist, a copy of which is appended.
Mr. C. B. C. Fischer, Deputy Consarvetor of Forests, Goimbatore, athough he
has no offica connection with the itotanical Survey, has done excellent work
in his leisure, time and the Calcutta Herbarium is indebted to him for arich
and excdllently prepared collection of Coimbatore plants.

4. Northern India—Offiddly nothing whatever has been done. Mr.
Meebold, however, the same gentleman who collected in Assam, made an
extensve tour in the N.-W. Himalaya, chiefly in Kashmir. He was dlowed
all 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
worked up a Bredau, and already severd novelties have been discovered.

6. Publications—During the year there was issued No. 2 of Volume IV of
the Records of the Botanicd Survey of India, forming Part Il of An Epitome
of the British Indian species of Impatient by Sr J. D. Hooker, G.C.SL
Part Il of Volume Il of Dr. Cookes Flora of the Presidency of Bombay
bringing the work up to the natural order Verbenace© has appeared during
the year. Amongst other publications not immediately connected with the
Botanica Survey asa Department, the more important are—The Aconites of
India with 24 prates, a monograph by Dr. O. Stapf, principal Assgtant in the
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Kew Herbarium, forming Part 1l of Volume X of tbe Annals of the Royal
Botanic Garden, Calcutta, and a very valuable contribution to the study of
systematic Botany; Sir George King and Mr. Gamble's Materials for a Flora
gfthe Malayan "Peninsula, Nos. 16,17» 18 in the Journal of the Asiatic Society
of Bengal; an interesting series of papersin the Indian Forester by Mr. W. A.
Talbot, Conservator of Forests, Bombay Presidency, on The Distribution of
the Forest Flora of the Bombay Presidency and Sind ; several articlesin the
same journal on Indian Forest Fungi by Dr. E. J. Butler; a series of papers
on the Orchids of the Bombay Presidency by Mr. G. A. Gammie in tbe Journal
of the Bombay Natural History Society. A list of papers published during
the year is appended to this report.

6. Economic Botany.—The study of economic problems forms no part
of the work of the Botanical Survey as such, but has nevertheless taken up most
of the time of the officers composing it in their capacities as Economic Bota-
nists to the various Local Governments. Their economic work is fully detailed
in the individual report of each officer, and it seems unnecessary to repeat
their accounts here, Economic work, however, comes under the consideration
of the Director in an advisory capacity, and in this last the Acting Director,
In association with the Inspector-General of Agriculture and the Reporter on
Economic Products, has submitted to Government reports on such subjects
as the growing of flax for fibre in India, the investigation of the causes of
lathyrism, the improvement of Indian cotton; and in association with the
Inspector-General of Forests and the Reporter on Economic Products reports
on the utilisation of Indian timbers for railway deepers, the production of
creosote, and the manufacture of wood pulp for paper making.

7. Staff.—Lieutenant-Colonel Prain, I.M.S.,.was on furlough throughout
the year, during the whole of which Captain A. T. Gage, |.M.S., officiated.
'I;]he other officers of the Survey held charge of their respective posts throughout
the year. -

A. T. GAGE, Captain, I.M.S,,

Acting Direct or; Botanical Survey of India.



Eeport on the Botanical Survey Operations in the Bombay Presidency for
theyear 1905-06 by Q. A. Gammie, Economic Botanist, in charge of
the Botanical Survey of the Bombay Presidency.

| held charge of the Botanical Survey operations throughout the year.

1. TOURS.—Asthegreater part of my timewas devoted to investigations
in Economic Botany and to the organization and supervision of the Ganesh-
khind Botanical 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 resultswill be summarized as soon as possible in separate reports.

Special researches were carried out on behalf of Sir George Watt on an
edible species of Cyperus and several species of the same genus, which vyield
perfumes; for Dr. T. Oooke, information and specimens were obtained of some
doubtful plants. Many references were dealt with regarding the identification
of plantsand in many cases also their economic uses.

2.HERBARIUM .—Thefollowing sheetswereadded duringtheyear: —

Specimens collected departmentally . . . 2480 sheets.
presented by Dr. T. Cooke, C.I. E . . . 2412

*

Calcutta Herbarium  » . . 56

Total . 41947 ”

The specimens presented by Dr. T. Cooke are particularly valuable as they
form part of the material on which heis eaborating a Flora of the Bombay
Presidency. Mr. G. M. Ryan has completed his collection of Thana plantsand
we are conjointly drawing up a paper on the Flora of thedistrict. 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. Oooke bringing the account down to
Yerbenacese. | 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 thelndian cottons was published by the Inspector
General of Agriculture and aset 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 WOBK.—As this was conducted mainly in the Ganeshkhind
Botanical Gardens and on the Experimental Farms, detail* will be furnished in
my report as Economic Botanist.

5 SISAL.—Six plantsflowered duringthe year and produced 9,546 bulbils.
Nearly 20,000 bulbils were distributed for experimental purposes to many
applicants,

6 ESTABLISHMENT.—Mr. B. K. Bide, senior Assistant Economic Botanist,
was in charge of the Office and Herbarium of the Survey duging theyeaf = ,, He
wnrlep® with hisusual industry and intelligence and his skill as an artist is of
ANNstr”™eTmt MnGharade and Mr. Khomne, the plant collectors,

worked well during the year. QO A GAMMIB>

- Economic Botanist and Officer in charge,
Botanical Survey of Bombay.

COLLEGE OF SCIENCE,
POONA;
The 22nd June 1906.
G.1.C.P.0.-N*4D.B.S L-30.M906.-6a" W.i.D'B.



Extract, paragraph 4, from the Report of the Government Botanist, Madras, for the year
1905-06. .

4. The work in Systematic Botany has been of a varied character. The
whole collection has been kept thoroughly 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 balsams (Impatient) received some attention and further collections
were forwarded to Sir 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 nigrum) was collected and worked
out by the Government Botanist, chiefly from the Nilgiris, the Tambracherry
ghaut and the Wynaad, the Palnaisand 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 (Berberi*) was made for
Mr. Drummond, 1.0.S,, chiefly 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
Reporter on Economic Products for naming. Part of the collection of ebonies
(Diospyros) sent to Calcutta for the same purpose was returned. The Lemon
grasses (Andropogon Sohoenanthus 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 Sir 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 assistant. A very large collection of the root
connections (haustoria) was made in spirit for future work. Thiswas chiefly
of Santalum, Osyris, Thesium, Olax, Cangera 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 Laceadives.

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.

O.1.C. P.0—No. 4D. B. 8. L—3-7-1906—60.-J. A.



APPENDIX TO BOTANICAL SURVEY OF INDIA REPOBT FOR 1905-06.

A list of Papers bearing on the Botany of India published during 1905-06.

BABBER,C.A.

BIBBAL, BABU

"BLATTER, E.

BLATTER, E.
BUTLER, E. J.

COOKE, T.
DUTHIE, J. F.

FINET ET Q-AGNEPAIN
FINETET GAQNBPAIN

GAGE, A. T.

GAGE, A. T.
GAGNEPAIN, F.
GAMMIE, G. A.

HOOKER, SIR J. D.

KING, SIR G., & GAMBLE,

J. S
LEAL, F.

MIYES, W.
OSTENFELD, C. H.
PIERRE, L.
PRAIN, D.

PRATN, D.
PRAIN, D.

RAO, M. RAMA
SCHLECHTER, R.
SCHNEIDER, C. K,
SPIRE, DR.

STEBBING,. E. P.

STAPF, O.

TALBOT, W. A.

WILLIAMS, F. N.

. The Haustoria of Sandal roots. Indian Forester, XXXI
« No. 4, p. 189, with 6 plates. . f
. The Ripening of Cones of Pinus longifolia. The formation of
Pseudo-cones or Galls. Indian Forester, XXXI, No. 8
p. 425,

« The Mangrove of the Bombay Presidency, and its Biology.
Joum. Bombay Nat. Eist. Soc. XFJ, No. 4, p. 644, with 2
plates. :

« The "Pectinate organs® of Trapa bispinosa, Rozb. Joum.
Bombay Nat. Hist. Soc. XVII, No. l,p. 84, with a plate.

. Some Indian Forest Fungi. Indian Forester, XXXI, Nos. 10,

11,12, pp. 548, 661, 670.

. . The Flora of the Presidency of Bombay, Vol. |1, Part I1.

. A new gspecies of Diospyros. Diospyros Kanjilali. Indian
Forester, XXXI, No. 6, p. 807, with plate.

» Esgpfeces nouvelles de I'Asie Orientate. Bull. Soc. Bot. de
France, LIIl, No. 2, p. 125.

. Contributions k I'&tude de la flore de I'Asie Orientate. Bull.
Soc. Bot. de France, Memoire 4,1905.

» Eugenia praetermissa, a hitherto undescribed species from
Assam and Burma. Indian Forester, XXXII, No. 1,
p. 6, with plate.

4 Hedyotis sisaparensis, a hitherto undescribed Indian ‘species.
Joum. Asiat. Soc. Bengal, I, No. 9, 1905. .

Zingibér acées nouvelles de I'herbier du Museum.
de France, L1IL, No. 2, p. 132.

The Orchids of theBombay Presidency, Part I1. Joum. Bombay
Nat. Hist. Soc. XVI, No. 4, p. 562, with plate.
. An Epitome of the species of Impatiens of British India, Part I1I.
Records Bot. Survey, India, 1V, No. 2.

Materials for a Flora of the Malayan Peninsula, Nos. 16, 17, 18.
Joum. Asiat. Soc. Bengal, I, Extra Number, 1905.

* The Origin of Anonas. Anona squamosa L., Anona reticulata.
L. Joum. Bombay Nat. Hist. Soc. XVII, No. 1, p. 195

. Noteon the occurrenctof a parasitic fungus on Pinus ezcelsa.
Indian Forester, XXXI, No. 7, p. 369.

e A List of plants collected in the Raheng District, Upper Siam*
Bull. I'Herb. Boissier, 2nd Ser., 1905, No. 8, p. 729.

. Pfentes nouvelles de I'Asie tropicale.  Bull. Soc. Bot. de France,
LII,No. 7, p. 490.

. The species of Meconopsis.
No. 964, p. 369.

. The Genus Ceratostigma. Joum. of Botany, XLIV, No. 517, p. 4.

» MansoniesB, a new Tribe of the Natural Order Sterculiacea.
Joum. Linn. Society, XXXVII, No. 259, p. 250, with plate.

» Chickrassa* tabularis.

Indian Forester, XXXII, No. 2, p. 55. .
. Neue Orchidaceen de Florades Mousun-Gebietes. Bull. 1°Herb.,
Boissier, 2nd Ser., 1906, No. 4, p. 295. .

. Die Oattuing Berberie (Euberberis). Bull. VHcrb. Boisner,
2nd Ser., 1905.

. Contribution a I'&ude de la flore Indo-Chinoise. Bull. Soc. Bot.
de France, LI1, No. 7, p. 551.

. On the Ceoidomyid [Cecidomyia (?) sp.] forming*the Galls or
Pseudo-cones on Pinus longifolia. Indian forester, XXXI,
No. 8p. 429.

. The Aconites of India. Annals Royal Bot. Garden, Calcutta,

vol. X, part Il, with 24 plates.

. The Distribution of the Forest Flora of the Bombay Presidency
and Sind. Indian Forester, XXXII, Nos. 1, 2, 3, pp. 8> 56,
126.

Liste des Plantes oonnues du Siam.
Ser., 1902, pp. 428, 949.

Bull. Soc. Bot.

The Card. Chronicle, XXXVIL

Bull. VHcrb. Boissier, 2nd

0.1.C. P.O.-No0.4D.B. S |.—S0-7-1906.-60.-O. T.



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 gpecies ol Sonneratia, Carapa, Kandelia, Ceriops, Bruguiera, Heretiera, etc,
which are specially interesting on account of theif 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, S.J. Inthe Darjeeling district and in Sikkim,
collections both of plants and seeds were made as ustial. Another collector
made a special collection of water lilies in the Midnapore district.

- EASTERN BENGAL AND ASSAM.—An Indian collector was sent to the
district of Myxnensngh, where he spent some time, making as representative a
collection as time would allow of the flora of that district.

BURMA ,—BYy thekindness 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 working
it up occurs. As usual the officers of the Tenasserim Forest Circle contributed
interesting and excellent specimens from Lower Burma. A fair collection of
or(ﬂ\i daceous and other moaocotyledonous plants was obtained from the Shan
Hills.

2. Western India—Pressure of other duties prevented the officer in
charge of the Botanical Survey of Western India from making any tour solely
in the interests of the Botanical Survey, although 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 offida 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. WNIr. 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 offica arrangements for conduct-
ing systematic investigations in Northern India, what work has been done has
been performed by individuals unconnected with the Botanical 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. 1. H. Burkill. A collection of plants from Koweit,
collected by Captain Knox, the Political Agent there and forwarded by
Mr. J. G. Lorimer, I.C.S., C.I.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 Val. IV forming the concluding part of Sir Joseph Hooker's Epitome
of the British Indian Species of Impatient. Another number embodying
descriptions of new species of Sapindacea by Professor Radlkofer of Munich
was in the Press at the end of the year. Dr. Cooke's Flora of the Presidency
of Bombay has advanced a further stage, Part 111 of Vol. Il being published
during theyear, bringing the work down to the end of Enphorhiace<e. Since last
report, Part Il of Vol. IX of the Annals of the Royal Botanic Garden, Calcutta,
being'a Monograph of the Orchidsof the Uorth-West Himalaya by
Mr. J. P. Duthie, B.A., F.L.S, formerly Director of the Botanical Department
of Northern India and now at Kew, has appeared. This volume csmprises des-
criptions of all the orchids of the North-West Himalaya, with keysto facilitate
the identification and 58 plates of those species which are not or only



2

unsatisfactorily figured elsewhere. Two other volumes of the Annals are also in
the Press and nearing completion.  An important work on Indian Trees by the
late Sir Dietrich Brandis, K.C.1.E., appeared just ashort time before the death of
itsillustrious author. The other Igubhcatlons which appeared during the year

are given in the list appended to this report.

General.—In October and November 1906 the Director visited the
Botanical Institutions and Gardens of Southern India, andin February and
March 1907 made a similar tour t_hrou%tlJ Upper India. A specia report on
the present state of the Botanical Survey Department, and proposals for its

reorganisation on a proper footing have been recently submitted to Govern-
ment.

Staff —Captain A. T. Gage, |.M.S,, officiated as Director until 30th July
1906, and on the retirement of Lieutenant-Colonel D. Frain, I.M.S., F.B.S,,
C.l1.E., was confirmed irf the post from 30th July 1906.

A. T. GAGE,
Director, Botanical Survey oj India.



Report on the Botanical Survey operations in the Bombay Presidency
for the year 1908-1907 by G. A. Gammie, Economic Botanist, in
chargeof 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 being made during the succeeding
year for the establisnment of continuous research work by himsdf and his
assistants,

1. THE HERBARIUM : —Numer ous specimens wer e added tothe Herbarium
during theyear. The chief contributors were Dr. Cooke, who presented 1012
sheetsfrom his own Herbarium. Mr. Ryan presented collections made lg

him during histoursin the forest area_sgﬁ g P 3_8\&“&: The remaind
was collected by the Economic Botanist and his assistants. 274 sheets were
presented to the Bomb'zi?/ Natural History Society.

~_2.PUBLICATIONS.—Dr. Cooke, C.I.E., has published another number of
his Flora of Bombay, bringing the account down to the end of JEuphorbiacece.
The Economic Botanist supplied an account of the vegetation of Bombay
Idand for inclusion in the forthcoming Gazetteer; afurther 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 field, garden, and Orchard crops of the Presdency has been
drawn up and will be submitted for publication at an early date.

The collection of specimens of the indigenous fodder grasses has
now been completed. The Economic Botanist has been generoudy assisted
in thiswork by a great number of digtrict 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 11,780
bulbils. These have been reserved for distribution to applicants.

4. STAPF.—Mr. TJ. 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

rasses. Messrs. Earade and Khonme, the Plant Collectors, have also per-
ormed their dutiesto my satisfaction.
G. A. GAMMIE,,
Economic Botanist, in charge Botanical Survey,
Bombay Presidency.
GANESHKHIND BOTANICAL GARDENS,
KIEKEB ;

The4th July 1907.



Extract, paragraph 5, from the Report of the Government Botanist, Madras, for the year
1906-07.

5. WOEK OP THE SYSTEMATIC ASSISTANT.—The Systematic Assistant
attended also to the duties of the Economic Assstant and to the general manage-
ment of the office during Mr. Barber's tour. Owing to illness, he could not spend
more than 27 days on tour. Heidentified grasses sent by several officers, and
2,000 plants of Mr. Barber's collection including all the host plants of Olax
scandens, a root paradte of the prickly-pear, etc. In October, he explored the
Nallamalaisto find new kinds of haustoria, collected at Digunametta many root
connections of Ximenia americana, discovered a new root paraste, viz,
Opilia amentacea of the order of Olacineae and made also a general botanical
collection. The tour on the Nallamalais lasted about 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 subjectstothe
Reporter on Economic Products, the Director of Agriculture, etc., and also
asssted Professor JFysn of the Presidency College. While he was preparing
for atour in the Travancore forests he was attacked with malarious fever.
The Director of the Botanical Survey of India inspected the Botanical
collections in the office on the 12th October 1906.



APPENDIX TO BOTANICAL SURVEY OF INDIA, REPORT FOR 1906-07.

A list of Papers bearing on the Botany of India mostly published during 1906-07.

BEBR, B. * On the development of the spores of Helminthostaohys zeylanica
Ann. of Bot., xx, 1906, pp. 177—186, with 2 plates.
BBBGTHEIL, G, & DAY, Onthecauseof " Hardness" in the seeds of Indigof era arrecta

D.L. Ann. of Bot., 1907, pp. 67—60.
. Flowering season and climate. Journ. Bomb. Nat. Hist. Soc.
BLATTER, E. xvii, 334, 697, with 5 plates.
BRAND. A + Additameota nova ad cognitionem generis Symplocos. Bull
C Herb. Bois,, vi, 1906, pp. 747-750.
 Indian trees. An account of trees, shrubs, woody climbers,
BBANDIS, SIB D. Bamboos and Palms indigenous or commonly cultivated in

the British Indian Empire. London, 1906, p. xxxiv, 767,
with many figures.

BRANDIS, SIB D. * Remarkson the dructure of bamboo leaves. Trans. Linn. Soc.,
viij 1907, pp. 69—92, with 4 plates.

BBANDIS, SIR D. . Magtizia euonymoides, Prain. Ind. For. xxxiii, 1907, p. 67,
with 1 plate.

BRANDIS, SIB D. . Phoebe Hainesiana, Brandis, n. sp. Hoot. Ic. Plant, ix, 4th
8er.o pt. 7,1906.

BBANDIS, SIB D. * The sruce of Sikkim and the Chumbi Valley. Ind. For. xxxiv
1906, pp. 579—581.

BURKILL, I. H. + Alpine notes from Sikkim. Kew Bulletin, 1907, pp. 92—94, with
| plate.

BURKILL, 1. H. . Goa Beansin India. Agri. Ledger, No. 4,1906, pp 51—64.

BURKILL, I. H. * The pollination of Thunbergia grandiflora Roxb. in Calcutta;

and the pollination of Corchorus in Bengal and Assam ;
and also the mechanism of six flowers of the North-West
.Ii%nsalaya. Journ. Adat. Soc. Bengal, it, pp. 511—525,

CANDOLLS, C. DB * Mdiace® nova vel iterum lectse e Butacesa nova. Bull. Herb.
Bois., vi, No. 12, pp. 981—986,1906.

CARANO, E. . Bicerche sulla morfologia delle Pandanacee. Ann. di Bot., v,
pp. 1—46,1906, with 5 plates.

CLARKE, C. B. . Reductions of the Wallichian herbarium. | Bignoniaces;

Pedalineae.  Kew Bulletin, 1907, pp. 16—18.
Il Gesneracea. Kew bulletin, 1907, pp. 16—18 and 94—97.

Coou, T. . The Flora of the Presdency of Bombay, Vol. ii, Part iii,
Ferbenaceato Euphorbiacea.
DEMILLY, I. . Lesplantesdu genre Laportea Gaudich., leurs caracteres, leur
action urticante dangereuse. Bull. 8c. Pharmacol; xiii,
_ p. 144,1906.
DEY] SURBNDRANATH . A short account of the seeds and oil of Cochlospermum Gossy-

pium. Agri. Ledger, 1906, pp. 65—68.

DIELS. L. . Die primitivste Form von Lygodium. Hedwigia, xliv, 1905,
DIELS, L. pp. 133-136.
. Droraos*.  Das Pflanzenreich,1K No. 112, 1906.
Dop, P. . Physiologic des mouvements des etamines de Mahonia nepalensis
DO. Bull. Soc. Bot. France, 1906, p. 136.
DRABBLE, E. . The Trangtion from stem to root in some pam seedlings.
New Phytologist, v, 1906, pp. 56-66, with 7 figs.
DRUMMOND, J. R. » Chlamydites: A new genus of Composite.  Kew Bulletin, 1907,
DRUHMOND, J. R. & pp. 90—92.
PBAIN, D. Notes on Agaveand Furcrseain India.  Bengal Agric. Bulletin.
DUTHIE, J. F. No. 8,1906.

. The Orchids of the North-Western Himalaya. Ann. Soy. Bot.
Oard., Calcutta, ix, Part II, pp. i—H, and 81—211, with
HKET ET GAONEPAIN. - _ 68 plates.
Especes nouvelles de TAsie Orientate.  Bull. Soc. Bot. France,
Mi, pp. 673-576,1906,, with fig.



GAGR, A. T. . Bulbophyllum Burkilli, a hitherto undescribed species from
Burma. Journ. An at. Soc. Bengal, U, p. 343,1906.

GAGE, A. T. * The varigties 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.
. Sketch of the Herbaceous Vegetation of Burma. In Sir George
Seott's " Burma," 1906. -
Zingiberacees nouvelles de ltierbier du Museum. Bull. Soc.
Bot. France, 1906, Hit, pp. 351—356.
. Gutta percha trees of the Malay Peninsula. Eew Bulletin,

GAGE, A. T.

GAGNEPAIN, F.

GAMBLE, J. S

GAMMIE, G. A. 1907, No. 4,pp. 109-121.
. The orchids of the Bombay Presdency. Part iii, Journ. Bom.
GATIN, C. L. Nat. Hist. Soc. xvii, 31, with plate.

. Nouvelle contribution a I'etude chimique de la germination du
Borassus flabglliformiB, L. Rev. Gen. Bot., xviii, 216,

GUENCT, J. F. pp. 481—483.
GUBRIN, P. . Contrlbl_Jtlons & l'etude anatomique des Pittosporacea. These,
Paris, 1906.
. Cdlules k mucilage des D|8terocarpees Bull. Soc. Bot. France,
HAINBS, H. H. liii, pp. 443—451,190
. On two new species of Populus from Darjeding. Journ. Linn.
HEMSUSY, W. B. - Soc, xxxvii, No. 262, pp. 407—409,1906, with text figs.
a Nepenthes Macfarlanii, EemsL, Hook. Ic. Plant, ix, 4th Ser.,
HILL, A. W.
pt. 1., 1906.
. A revison of the geophilous species of Peperomia, with some
HOOKER, SIR J. D. additional notes on their morphology and seedling structure.
Ann. of Bot., 1906, xxi, pp. 139—161, with 1 plate.
HOOKER, SIR J. D. . Triomma malaccenss, Hook. /., Hook. Ic. Plant, ix, 4th Ser*,
pt. 1,1906.
HUTCHINSON, J. . Epitome of the British Indian Species of Impatiens. Part I11.
JAENSCH, O. Rec Bot. Sur. Ind., iv, No. 3 1906.
. Gentiana ornata. Bot. Mag. Hi, No. 30,1907.
. Beitrag zur Embryologie von Ardisa crispa, A. DC. Dissert
KANNGIESSEE, - Bredau, p. 35, 1905, .
KINDEEMANN, V. .Bla1t2|echnungen be Oxalis acetosdla. Gartenfiora, 1906,
. 441,
KEUTPP, E. DE . Zur Anatomie und Biologie des Samens von Hydrocharis Morsus

rana, L. Lotos, Prag. Bd., xxvi, No. 4,1906,pp. 105—109.
* Qudques recherchessur la composition del'eau et sur lesMiastases
du fruit de Gocos nucifera.  Bull. Dept. Agri. Indes

MAHEN, J. Neerland. 1906, No. 4, pp. 1—8.
. Sur les organes secreteurs des M 6nisper macees. Bull. Soc. Bot.
MTJTH, FR. France, 1906, pp. 651—663.

. Untersuchungen iiber die Friichte des Hanfes. (Cannabis sativa
L.) Jahrbuch der Vereinig. Vertreter angewand. Botanik

POND, B. H. Berlin, 1906, pp. 76—122, with 1 plate.
. The Incapacity of the Date endosperm for self-digestion. Ann’
REED, H. S.& of Bot., pp. 62—78,1906.
SHOOT. 1. *1 The mechanism of seed-dispersal in Polygonum virginianum®
i o] Bull. TorreyBot. Club, xxxiii,pp. .377-386, 1906.

SOHOUTE, J. €. * Ueber die Verastelung bel monokotylen Baumen. |. Die Veraste

lung von Pandanus. Ann. dy Jard. Bot. deBwtenzorg

- XX, pp. 53—8791905, with 2/Jigs.
» SOAVE, M. . Il ferro nelJa Trapa natans. Ann. Ace. Agri. Torino., xlviigy
pp. 400—415. -
SPLENDOEE, A. " . Sinoss descrittiva ed iconographica dei semi del genere Nicotiana.
Portid, 1906, p. 163, with 60 plates.
SFRBNGBR,  C. . Die Crinum Asens. Osterreich. Garten-Zeit. Wien, 1906,
Heft 10, pp. 361—366.
STAPF, 0. . The Oil Grasws of India and Ceylon, Kew Bulletin, 1906,
pp. 297—363, with plate.
STOPEB, M. C. » On the double Nature of the cadean Integument. Aws.

Bot, XIX, pp. 561=565, $ 7. >f
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SVBDELICS N. * Reports on the Marine Alga of Ceylon, No. |. Ecological and
Systematic Studies of the Ceylon species of Caulerpa. Ceylon
Marine Biological Reports, 1ig No. 4, 1906, pp. 81—144,
with 51 figs, in text.
SVEDELIUS, N. e Uber die Achnlichkeit' zwischen de Marinen Vegetation
¢ Westindiens und des indischen und giUen Ozeans. BotanUka
Notiser, 1906, pp. 49—57.

TODD, F. H. * Pterocarpus dalbergioides. Ind. For. xxxii, No. 12, pp. 581—
587,1906.

TREUB, M. L' Apogamie de I'Elatostemma acnminatum Brongn. Ann.
g%SJard. Bot. de Buitenzorg, v, 3 8er., pp., 141—102,

VIGUER, R.  Recherches anatomiques aur la classification des Aialiacees.  Ann
8c. Nat. Bot. iv, 1906, pp. 1—208.

WALTER, H. . Die Diagramme dea Phytolaccaceen. Ungler's Bot. Jahrh.,
xxxvii. 1906,4th Heft. Beibb. 85, pp. 1—57.

WEHNERT, A. ¢ Anatomisch—sysematische Untersuchung der Blatter  der
Gattung " Symplocos"  Diss. Munchen, 1906, p. 57.

WILLIAMS, F. N. . On the genus Clarkdla (Bubiaceso). Journ. of Bot., xliv,
pp. 377-379,1906.

WILLIS, J. CL . The Progress of Botanical and Agricultural Science in Ceylon.

. Science Progress, i,pp. 308—324,1906.
YAPP, R. H. . Fruit-digpersal in Adenogemma viscosum. Ann. of Bot., xx,

1906, pp. 311—316, with plate.
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Report of the Director of the Bétanical Suivey of India for the
year 1907-08.

1. Eastern India—BENGAL .—Caoallectionsweremadefrom Several locali-
ties, chiefly of seeds required for various parts of India and for abroad. A
beginning 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 Darjedling
Digtrict and in Sikkkim and these were digributed chiefly to European and
American Botanic Gardens and Herbaria. Captain F. H. Stewart, I.M.S,,
made a large collection of Tibetan plants in the neighbourhood of Gyantse and
these—over 1,000 in number—he generoudy 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 areg*
Native collectors forwarded specimens chiefly Or chide a from Manipur and
neighbour hood.

BURMA.—Herr Mecbold collected in various localities from Rangoon 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 Arraean specimens. Interesting specimens continue to be received
from Forest Officers and further collections of Or chide a 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. C. E. G. Fischer of the Forest Depart-
ment forwarded to the Calcutta Herbarium collections made in North Coim-
batore and North Malabar. Mr. I. H. Burkill sent a collection of Deccan
or asses.

North-West India—From this area the Survey is indebted to the follow-
ing for valuable contributions.—

Sr H. A. Deane, K.C.SL, Obief Commissoner of the North-West Frontier
Province, forwarded several collections from Pesbawar and Afghanistan;
Mr. I. IL Burkill, a series of Baluchistan plants, collected by the Gazetteer
daff under the direction of Mr. R. Hughes Buller, |1.C-S,, and a collection
from Simla; Coond J. M. Carpendale plants from Kashmir; Mr. James
Marten of the Fores 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, Sam, and the
Andamans.

Publications—Of the Records of the Botanical Survey there were
published No. 3 of Vol. Ill (Professor L. Radlkofer's Sapindacete nova
fndices et malaica, and of No. 4of Val. I || (Professor 0. deCandoll€s Revision
of the Indo-Malayan species of Oedrela). No. 5 of Val. 111, 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 two volumes of the Annals of the Royal Botanic Garden, Calcutta-
Vol. VI, part 2, Mess's. West's Fresh Water Alg* from Burma, and Vok Xls
part I, Professor Beccari' s Monograph of the species df Calami, reported last
?ear is still in the Press, have not yet been issued but should both appear

B e L gt ot e e
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work to the end of Plantaginea.



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 Survey of

India, held charge until 14th March 1908. Hethen went on privilege leave,
and Mr. W. TV. Smith, Curator of the Herbarium, officiated until the end of

the financial year.
W. W. SMITH,
Officiating Director, Botanical Survey of India*



Report on the Botanical Survey operations in the Bombay Presidency
for the year 1907-1008 by Mr. G. A. Gammie Economic Botanid,
in charge of the Botanical Survey of the Bombay Presdency

TOURS—Mr.H. M. Ghibber, Assistant Professor of Botany, toured through
Kathiawar, Panoh Mahals Ahmedabad, Khandesh, Satara, and Belgaum
digricts Messs E. K. Bhide, 6. B. Patwardhan, and H. P. Paranjape,
Assgtantsto the Economic Botanist, toured through Belgaum, Ratnagiri, Thana,
Nask, Ahmednagar and Poona Districts, the junior gaff, Messs L. D. Garade,
L. R. Khomne, 8. R. Jogadeo and R. G. Jawlekar accompanying them.

~ HBBBARITJM.—Thefollowingisthe number of specimens collected and
incorporated into the Herbarium:—

Specimen*,
Collected by -

Mr.G.A .Qammie . . 968
Mr.H .M . Chibber . . . . Lo , . . 1,482
Messrs. Bhide, Patwardhan, and Paranjape Cooo. 2,858
Presented by Dr. T. Cook . . . . 306
TOTAL Y

The following is the number of specimens distributed :—
Bkoots.

PresentedtotheBombay Natural History Society . . 104
Presented tothe Fergussou College, Poona o 806
Presented to the Yokohama Specie Bank, Limited 7

TOTAL ‘ 417

PUBLICATION.—Dr. T. Gooke, C.I.E., has published another number of his
Flora of Bombay bringing the account down to the end of Typhacets.

A further note on the Orchids of the Bombay Presidency was supplied to
the Bombay Natural History Society. A note on theintroduction of American
Cottons in the Bombay Presdency was supplied to the Inspector-General of
Agriculture in India and a note on the Setarias was also supplied to the same
officer. A noteontheFlora of Thanais amos ready for publication. The
gpecimens 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, Assstant Economic Botanist, hasbeen in charge of

the Herbarium throughout theyear. Mr. Paranjape hasalso asssted him in
clearing up arrears q A, GAMMIE,
Economic Botanist, Bombay, JPoona.



Extradsfram the Annud Repart of the Gosanmat Batanigt, Madias 1907-1908.

" Mr. (now Dr.) G. 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 1st May M. R. By. Rao Bahadur G. E. Subba
Bow Avargal took charge as Acting Government Botanist and continued in
this capacity for thered of theyear. In hisuntimely death, which hasjust
been reported, the department has sustained an irreparable loss. His know-
ledge of the agriculture of tbe Presidency was unequalled, and he had the gift
of acquiring the confidence of the agricultural classesin a unique degree!

" Thefloraand fauna of the Eolair lake were studied, and even though
the monsoon there was a failure” Alliyalu™ (NymphcBa 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 studies in
root parastisn—(1) Haustorium of Santalum album, part 11, and (2)
Haustorium of Olax scandens—were published in the Botanical series of the
Agricultural memoirs."

" WORK 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 afull list of the host plants of different root parastes for
f orwardal to Dr. Barber in England.”

" Seeds of the following root paradtes were sent to Dr. Barber in England
for experimental sowing an ecial study :—Santalum album from Mysore,
Olax scandensfrom Falur, Ximenia and Opilia obtained from tbe Nalla-
malais forests and lastly Cangera Rheedii collected by the Assstant 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 s%/stem of Cangera Rheedii and
collecting its fruits. In thistour Olax Wightiana was also found té be a
root paraste.

The Assistant was 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 Cangjera.

No special systematic survey was made owing to the absence of Dr.
Barber in England.”



APPENDIX TO BOTANICAL SURVEY OF INDIA REPORT FOR 1907-08.

A list of papers on the Botany of India published during 1907*08.

ANONYMOUS
ASCHEBSON P. UND
p. GBAEBNBB.

BABBEB, C. A.

BABBEB, C. A.

BASBEB, C. A.
BEDDOME, R. H.
BLATTEB, E.
BLATTEB, E.
BLATTER* E.
BLATTEE, E.

BONATI, G.

BONATI, G.

BTOKILL, I. H.

_BUBKILL, I. H.

BUKILL,I.H.,AJn>
FINLOW, R. S#

BITEKILL, I. H.

BUBKILLj L H.

BUBKILL, I. H.

BUTLEB, E. J.

BUTLER, E. J., AND
LEVBOY, H. M.

BUTLEB, E. J.

CAMERON, J.

CANDOLLB, C. DE
CLARKE, C B.

COOK, T.

AN

.Patchouli. (Kew Bull., 1908, p. 78.) .

Potamogetonacea.  (Das Pflanzenreieh. xexi, p. 184. with
plates, 1907.)

. Paradgitic treesin Southern India. (Proe. Cambridge Philos. Soc.,

Xiv, 3, pp. 246—256, with plates.)

. Studies in roat paradtism. The Haustorium of Bant alum album,
part i, the sructure 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.

. Notes on Indi)an Ferns. (Journ. Bom. Nat. Hist. Soc, xviii, 2,
pp. 338—342,1908.) T

. Contributionsto the Flora of North Coimbatore. (Journ. Bom*
Nat. Hist. Soc, xviii, 2, pp. 390—429,1907, with map.)

» Acta et agenda by the Bombay Botanists. (Journ. Bom. Nat.
Hist. 8o xvii, 3, pp. 562—577,1907.)

. Cassa renigera, Wall. i‘]ourn. Bom. Nat. His. Soc, xvii, 4. pp.
1036—1037, with plates, 1907.) o

. Flowering season and climate. Part 11, 1907. (Journ. Bom.
Nat. His. Soc, xvii, 3, pp. 697—708, with plates.)

* Les Pediculaires de Chine de M. Wilson dans |'herbier du
Museum de Paris. (Bull. Soc. Bot. France T. Uv, pp. 183—
188,1907.) )

. Sur gneques epeces nouvedles du genre Pedicularis.  (Bull. Soc
Bot. France T. liv,pp. 371—377, June 1907.)

, A note on Swertia tcngluensis, and on a new variety of Swertia
purpurascens.  (Journ. and Proe. Asiat. Soc, Bengal, Hi, 1,
M SeR A7)

* On Gentiana coronata, Boyle. (Journ. and Proe. Asiat. Soc,
Bengal, Hi, 3, p. 149, with plates.)

On three varieties of Corchorus capsularis, Linn., which are
eaten. ){Journ. and Proe. Asiat. Soc, Bengal, Hi, 10, 1907,
p. 633.

* Note on the Pallination of flowers in India. Note No. 4 on
Cotton in Behar. (Journ. Asiat. Soc, Bengal, Hi, 7 July
1907.)

. Anguillicarpus— a new genus of the Crucifera, (Journ. and
Proe Asiat. Soc, Bengal, N. 8., Hi, 8, pp. 659—561, with
plates, 1907.)

. A varigy of Ducroda anethifolia, Boies, from Baluchisan.
(Journ. and Proe. Asiat. Soc, Bengal, N.8., Hi, 8, pp. 563—
664,1907, with plates.)

. Beport on Coconut palm Dissase in Travancore (Bull. Research
Ingtitute, Pusa, No. 9,1908.)

Beport on trials of the South African Locust Fungus in India.
(Bull. Agri. Research InsU, Pusa, 1907, 5, pp. 1—5.)

'tSome diseases of cereds caused by Schrospora graminicola
Schroet.  (Memoirs of the Dept. Agri. in India, Vol. II,
No. 1, March 1907, pp. 19 with plates.)

« List of Botanical drawingsin water colour in the collection of
the State Botanical Gardens Lai Bagh. (Bangalore, 1907,
pp.56.)

. A revison of the Indo-Malayan species of Cedrda.  (Rec Bot.
Surv.Ind.,iii,pt.4,1908.

, Seductions of the Wallichian Herbarium, iii, Cyperace®. (Kew
Bull. 1907,7, pp. 261-281.)

. The Flora of the Bombay Presidency, ii, pt iv. Euphorbiacea
to Aracea, pp. 625—816.



COTTON, A. D. . New or little known marine alga from the East. (Kew Bull. 7,
1907, pp. 260—264, with plates.)

DRUHMOND, J. B.* . Literature of Furcrsea with Synopsis of the known species. (St
Louis Bep. Bot. Qard., 1907, with plates.)

ELLIS, E. V, . Cephalogachynm pergracilein flower. (Indian Forester, xxxiii,

7, pp. 323—324, 11)07.)
. The evergreen forests of the Maunjarabad Fon>¢ Range, Mysore
State. (Indian forester, xxxiii, 7, pp. 324—328, 1V07.)
A Method for producing immediate germination of " 44ard coated

ENBRS, D. T.

FINLOW, R. S.,, AND

BERGTHEIL, C. J. seeds” (Journ. and Froc. Asiat. Soc, Bengal', in, 10th Deer.
1907, p. 625.)
FISCHEB, C. E. C. . Host plants of Loranthaceae (Indian Forester, xxxiii. 8. pn.
. 353 355,1907.) "
FISCHER, C. E. C. , Summary of genera and species described in the Flora of British
HSCHBB, C. E C . India. (Indian Forester, xxxiii, 8, pp. 355—862, 1907.) .
A remarkable tree. (Journ. Bom. A at. His. Soc, xvii, 4, pn
FLETCHER* T. . 1027, 1907)
' Note on a toxic substance excreted by the roots of plants. (Memo.
F&ITSCH, F. E. . Dept. Agri. India, 11, No. 3.

A general condderation cf the Subseridl and Fresh-water Algal
Floraof Ceylon. A contribution to the study of Tropical
Alga and Algro of the inland Fresh-waters. ™ (Proc. Hoy.
Soc, )London B. Vol. Ixxixpp.l97—254, with plates and
map.

Gaes, A T. A caseagf lateral Floral Pralification of the inflorescence of the
Pinegople (Ananas eativus_ $chult. f.g (Journ. Asiat. Soc
Bengal, Vol. Hi, 9, Nov. 1907, p. 593.

* Queques Burmannia asiatiques nouveaux de rHerbier du
Museum. (Bull. Soc. Bot. France liv, pp. 459—465, Juin

GAGNEPAIN, F.

1907.)
GAMBLE, J. S » Guttapercha trees of the Malay Peninsula. (Kew Bull. 1907 an
109—121.) PV
GAMMIE, G. A. « The Indian Cottons.  (Memo. Dept. Agri. India Bot. ser.ii, 2
23,pp 14, cal. pi.) , '
GAMMIB, G. A. = 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
with plate, 1907.)
Goms, A. ET WALLABT, Grajnse;( huile de Chaulmoogra, (Bull. Se. Pharm. t. xiv, p. 203,
J. 1907.

GRAY, O. B. * The India Tuls Plant 6 cymum sanctum). (Pharm. Journ,
Ixxix, 1947, pp. 506—507, 1907.) ’
HEINIG, R. L. . Flora of Chittagong.

HKMSLEY, W. B. AND Saxifraga Brunoniana. (CurtisBot. 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, xxxiil T

pp. 308—312, 1907.) *o*

HOLTERMANN, K. . Der Einfluss des Elimas auf den Bau der Pflanzengewebe.
Anatomisch-pbysiologische Untprsurhungen in den Tropen
(Leipzig, W. Engelmann. 244, p. 6, Pegetatlonsbllder und
16 lithographiscke Tafeln Mh. 12 1907)

HOOPER, J). * Hclianthus annuus.  The sunflower. (Agri. Ledger 1907, 1
pp. 1—11)

HOOPER, D. » Tarcarindus indica. The uses and composition of Tamarind seeds
(Agri. Ledger 1907, 2o pp. 13—16)

HOOPER, D. . The fats of Garcnia species. (Journ. and Proc. AsialL Son,,
Bengal Hi, 5, pp. 257—259.)

HOOPER, D. . The seedsand oil of the Mexican Poppg Argemone mexicana,
(Agri. Ledger, 1907, No. 5, pp. 35—

HOOPER, D. « The ail of Lawsonia alba. (Journ. and Proc Asiat. Soc. Benaal
111,1908, p. 35.) *kk!

HOOPER, D. « The fatslgf)lndia Nutmegs. (The Agri. Led*ger No. 391‘ 1907
p. 17. '

HOOPER, D. . Amphioorhe Emodi. (Pharmaceutical Journal, Val. 79, p. 506.)
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JowITT, J. F. ' . Note on Apluda varia, Hack. (Ann. Hoy. Bot. Gard., Perz*
deniya, iv, 2, pp. 85—88, 1907.) '
KA&STEN, O. + Das indische Phytoplankton. (Wiss. Ergebn. A. dentseh. Tiefsee

Exp. a. d. Dampfer Taldlvia. 1898-1899, Hrsg. v. C. chum.
Bd. ii TI. 2, Lfrg. 3, pp. 223—345, 20 Taf, 5bh. Jena, G.

Fischer, 1907.)
KING, SIB GEOEGB, AND Materials for a Flora of the Malayan Peninsula, Nos. 19 and 20.
GAMBLE, J- S. (Journ. and Proc. Asiat. Soc, Bengal, Ixxiv, pt. 2, pp. 383—
728,1908.)
KIRTIKAR, K. B. « A note on an edible Fungus from Lahore.  (Journ. Bomb. Nat.

His. Soc. xvii, 4, pp. 1030—1031, 1907.)
KORCZYNSKF, A., AND  Studies on the colouring matters of Datisa cannabina roots.
MAKCHBEWSK. L. (Bull_. Acad. Soc..Cracomle, II,_ 19107, p. 124.)_
LEASE. H. M. .. Studies in the Experimental Breeding™ of the Indian Cottons—an

introductory noter.  (Journ. and Proc. Asiat. Soc, Bengal, iv,
1, Jany. 1&08, p. 13))

LUSHINGTON, A. W. . Note on some sucker-produced forests of the Krishna District
Madras. (Indian Forester, xxxiii, 10, pp. 445—451,1907.)
MANN, — H. H. AND  Cephaleurosvirescens Kunze, thered rus of tea. (Memo. Dept.

HUTCHINSON, C. M.

Agri. India, Bot. Series, 1, 6, p. 35, with plates, 1907.)
MASSES, Or. e

. Fungi Exotici. vi. (Keu> Bull. 1907, Ao. 4, pp. 121—124.)

PEEKINS, J. . Syrncacese.  (Das Pflanzenreich, herausg. von A. Engler Hgft
30, (iv, 241) Verlag von With. Engelmann, Leipzg.
PETCH. T. _P_re|s MK. 5, 60,1907_.) _
. Revisonsof Ceylon fungi. (Ann. Roy. Bot. Gard. Peradeniya,
PETCH. T. iv.,, 2, pp. Hi—68,1907.)
' m A stem disease of tea (Massaria theieola Petch). (Circulars and
Agri. Journ. Boy. Gard. Ceylon, Vol. iv, 4, July 1907,
pp. 21—30.) .
PITTZER, E. TOD KEANZLIN, Orohidaces=MonandrsB-C&logynmaB. (Das Pflanzenreich. Heft
F. 32, p. 169, with plates, 1907.)
PEAIN, D. » Diospyros Kaki, Linn. f. and Meconopsis (Eumeeonopsis) bella,
Prain. (Curtiss Bot. Magazine 4th ser, Hi, 28, April
1907.)
PRAIN, D. . Cog%p)s's convolvulacea. (Bot. Magazine iv, 38, February
BADLKOPEB, L. . Sapindacese novdB indicB et malaica ex herbario calcuttens.
(Bee. Bot. Surv. Ind. Hi, pt. 3, 1907.)
RAM, D. . Notes on theflowering, seeding, and cutting of Strobilanthesin

Jaunsar Divison in 1906. (Indian Forester xxxiii, 10,
pp. 451—452,1907.)
Smruz O. E.  Erythroxylacea. (Das Pflanzenreich, heransg. F. A. Engler, iv,
134, Leipzig, Engelmann. Preis ML 8, 80,1907.)

sypow, H. mP. Jr E. J. Fungi India ori*ntalis. Pars ii. (Annalis. Mycologid v, 1907,
BUTLEB. PP- 485—515, with plates.)

Turxxz, 1- E- C. . Note on Terminalia Chebula and its fruit the Myrabolam of
commerce.  (Indian Forester, xxxiii, pp. 362—365,1907.)

WATT, SIB G. . Handbook of Commerdal Products of India.

WILLIS, J. C. . The geographical distribution of the Dilleniacese, asillustrating

the treatment of this subject on the theory of mutation.
(Ann. Boy. Bot. Gard. Peradeniya iv, 2, pp. 69—77, If*O7.)
e Account of an enquiry with regard to the Candle-nut tree

(Aleurites molluccana) in India.  (Agri. Ledger, No. 4,
1907, p. 25.)

YATES, K. ABBEY

CALCUTTA: PBINTED BY SUPDT. GOVT. PRINTING, INDIA, 8, HASTINGS STBEET.



Report of the Direetor of the Botanical Survey of India for the
year 1908-009.

1, Eastern India.-BENGAL-AS there no longer exists any pressin
necessity fur exploring the Blainsof Benga for the Sora of which a handhoo
exists in Colond Pram's" Bengal Plants », attention has been concentrated on
the vegetation of the hills of the Province more eraedallv of thn fKii-n™
Himalaya Mr. W W. Smith, M.A. the Curator of t£ Calcutta HerbariurS
who has been directed to devote special attention to the Himalayan flora heqg
collected largely in the outer and lower hills, and his work in this re%on' has
been su%plemented by collections made under the supervison of Mr Pant _
lin<k. b3 Assistant Superintendent of the Cinchona Plantation and hv
collections made by Mr. G. E. Sliaw, B.Sc, F.O.S, the Government
Quiuologist.

. EASTERN BENGAL AND ASSAM—In As<am collections were made in the
hills of the North Cachar district b?; Mr. W. G. Craib, M.A, Officiating Curator
of the Herbarium, to supplement the collections made by the writer in the
plains of the South Cachar district severa years ago. Mr. A Mecbold a
entleman to whom the Survey has aready been much indebted aso collected
argely on behdf of the Survey on the eastern sde of Assam mostl\y/' in Itpee

State of Manipur.

BrBMA.—In Burma collecting work was restricted mostly ts brin-in*
together o living collection of the orchids of that province In addition” the
Forest Department contributed a amill but interesting general collection.

2. Western India—Tlie Presidency of Bombay has now been added
to theas yet short list of the Provinces for which local floras have been
finished, the last part of Dr. |. Cookes " Floraof the Presidency of Bombay "
having appeared in December 1908. The Economic Botanist to the Govern-
ment of Bombay has lurnishod an account of what systematic work has been
done by his Department during the year from which' it appears that different
members of his gnH toured through the districts of Poona, Thana, Belganm
Kanaraand Sindh and collected a number of interesting specimens. The
Herbarium collection was increased by 3,585 sheets while 4,504 sheets were
distributed. Additions to our knowledge of the vegetation of the Presidency
h<tve been made by various gentlemen. Mr. G. A. Gammie, F.L.S., continues
what is practically a monograph of the Orchids of the Bombay Presidency
while the Rev. Father E. Blatter, S. J., is doing excelleut service to the science
by liis work on the Forns of the Bombay Presdency, on the Flora of Cutch
and by his Statistiuo-Biological studies of tlie general flora of the Presidenoy.

3. Southern India—The officdd work done on behalf of the Survey does
not bulk largely in the prosrnt report. Dr. Barber's Assistant was on tour 45
days during the year and accompnnied tlio Acting Government Botanist to the
Anamalais where hit made a few collections. About 2,500 sheets were added
to the Herbarium which was kept in good condition during the year.

Mr. A. Meebold in addition to his Assam material presented to the
Calcutta Herbarium a set of his collections which he had gathered while tonr-
isg in Southern India, mostly in Mysore. The Hcv. Father Blatter, SJ lias

ded to our knowledge of the vegetation of the Peninsula by ivorkin” up‘and
ublishing tlia collections made in the Coimbatore district by Mt CE O
ischer of the Forest Department. p-

Mr T. F. Bourdillon, F.L.S., Conservator of Forests, Travancorc, has made
however the most important contribution in his " Forest Tree* of Travancoro "
which should prove a most useful handbook to the Forest Flora of that State.

4. North-West India—No offidd work whatever lias been done on
behalf of the Hotaniea Survey. The " Flora of the Upper Gangetio Plain " bv
Mr. J. F. Duthic, B A,, F.L.S., formerly Direetor of tbc Botank-al Departmerit
of Northern India has advanced a stage further, descriptions of species up to



the natural order Scrophularineas being now in the Press. The Flora of the
Punjab and North-West Frontier Provincesis still in the hands of Mr. J. B.
Drummond, LOS.,, (retired )o but | am unawar e of what progress has been made
with it. Meanwhile in default of a regular flora the descriptive key to the
Flora of the Puntab, North-West Frontier Province and Kashmir by Lieut-
Colond 0. J. Bamber, |. M.S, in course of publication should prove most useful.
Mr. I. H. Burkill, M.A., F.L.S,, in hisworking List of the Flowering Plants of
Baluchistan has brought together in compact form the scattered results of
previous collections as well as much new information regarding the Flora of
.that region gathered by the gaff employed on the Gazetteers of Baluchistan.

5. Publications—Volume |11 of the Records of the Botanical Survey was
brought to a conclusion during the year by theissue of title page and index.
Since 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 and congludln?:part of Volume Y1 isan account of a collection made by
Mr. |. H. Burkill, of Fresh Water Algae from Burmaand 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-
scribed.  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
‘b% Sgnor  O. Beccari, the diginguished Italian Botanist and traveller.

ere are over 500 pages of descriptive matter comprisng in addition to a
learned introductory essay on the morphol and digribution 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 as a whole consti-
tutes one of the finest contributions to botanical science that have ever
ﬁﬁpeared in thisor in any other country. The " Materialsfor a Flora of the

lalayan Peninsula” initiated by the late Sr George King, K.G.1.E., formerly
Director of the Botanical Survey of India, are being continued by Mr. J. Sykes
Gamble, G.I.E , F.H.S, formerly of theImperial Forest Department, and durin
the year part 21 comprlsgg descriptions of the natural order Gesneracece an
Verbenaceoewas 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 beginning 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, officated.

A. T. GAGE, Captain, I.M.S,,
Director of the Botanical Survey of India..



A ligt of papers on the Botany of India published during 1908-09.

BAMBER, C. J. .

BARBER, C. A. v
BECKER, W. . .
BERNARD, CH. .
BLATTER, E. « .
BLATTER, E. . .
BLATTER, E. . .

BONATI, G. -« .

"BOSE, J. C. . N

BOUBDILLON, T. F.

BURKILL, |I. H., &
R.S.

BURKILL, I. H. .

COMPTON, R. H.

COOKE, T. & STAFF, O.

COOKB, T.

COSERUS J. C.  »

DANGUY, P. « t
DIXON, Ht N. '
DODE, L. A. . .
DOP, P. i .

FINET ET GAONEPAIN

QACNEPAIN, F, .

. Plants of the Punjab. (Journ. Bom. Nat. His. Soc. xviii,
4, 885—861, 1908 and xix, \, 59—86, 1909.)

« Studies in root-parasitism,. The haugorium of Cangera
Rheedii. (Mem. Dept. Agri. Ind. Bot. Ser. ii, 5, 37,
with plates, 1908.)

» Ein Beitrage zur Vélchenflora Aeiens (Beth. Bot. Chl. xx,
Abt.  2,195—127,1906.)

« Sur une anomalie des fruits de Carica Papaya. Ann. du
Jard. Bot. de Buitenzotg. Ser. 2, vil, 56—68, with
plates, 1908.)

« Fernsof the Bombay Presdency. {Journ. Bom. Nat. His.
Soe. xviii, 3, 599—612,1908.)

» The Flora of the Bombay Presidency. (Statistico-Biological
Notes) (Journ. Bom. Nat. His. Soc. xviii, 3, 562—571,
1908.)

On the Flora of Cutch. (Journ. Bom. Nat. His. Soc. xviii,
4, pp. 756—777,1908, and xix, i, 157—176, 1909.)

« Scrofularinees nouvelles de I'Indo-Chine.  (Bull. Soe. Bot.
trance, lv, 609 et 537,1908.)

» Comparative Electro-Physiology. (London, 1907.)

The Forest Trees of Travancore. (Travancore Oowvt. Press,
1908.)

FINLOW, The races of Jute. (Agric. Ledger 1907-08,6, 41—137.)

e A working list of the Flowering Plants of Baluchistan.
(Calcutta, 1909.)

The Morphology and Anatomy of Utricularia brachiata
Oliver.  (New Phgtologist, viti, 4,117—130.)

. Andropogon  (Dichant&ium?) serrafalcoides Cooke saff.
(Kew. Bull. 10,1908, 450.)

. Flora of the Bombay Presidency, ii, pt. 5 with Index,
Araeeaeto Gramineae

. Pigtillody of the samens in Nicotiana. (Sec. Trav. Bot.
Neerland, iv, 221, with plate.)

. Note sur une collection botanique rapportée du Pamir par
le commandant de Lacoste.  (Journ. Bot. xxi, 3, 49~
53,1908.) .

. Mosses from the Western Ghats. {Journ. of Bot. xlvii,
657, May 1909,157-164.)

. Revue des eypferes du continent asatique de la section
Tetradium et de la section nouvelle Evodioceras du
genre Evodia. (Ball. Soc. Bot. France. 1908, lv, 9,

701—707,1909.)

, Contribution it Tflude des Malpighiacees d'Indo-Chine.
(Bull. Soc. Bot. France, v, 427—A430,, 1908.)

. Additionsi la flore del’Ase Orientals (Bull. Soc. Bot.
Ranee, liv, 82- 90, with plates, 1908.)

Bixacees et Pittosporacees asiatiques. (Bull. Soe. Bot.
Francelv, 544,1308.)



GAGNBPAIN, F. . . . Contribution & la oonnaissanoe dea Xanthophyllum, (Journ .
de Bot. xxi, 10, 241—253,1908.)

GACMBPAIN, F. _ . . Essai de dassification des Scolopia et Flacoartia asiatiques.
{Journ. de Bot. xxi, 7,164—173, 1908.)

. . Nouveautés asatiques de Fherbier du Musfum. (L Hydro-
GAGNEPAIS, F. charitaoees, Il. Menispermacees, |11. Lardizabalees)
Bull. Soc. Bot. France. 1908, lv., 34r41, et. 43-48.)

. Un arbre defere d'Indo-Chine. L'huile de Chaulmoogra et le

GAGNBPAIN, F. faux Chaulmoogra.  {Journ. de Bot. xxi., 6,137-144,
1903.)

GAMBLE, J. S. . . . Materials for a Flora of the Malayan Peninsula pt. 21,
Verbenacea. 1908*

GAMBLE, J. S. _ - . Acer Osmasloni Gamble. (Kew Bull. 10,1908, 446.)

GAMBLE, J. S. _ . . Bosthia Mansoni Gamble. (Kew Bull. 10, 1908, 445.)

GAMBLE, J. 8. . « - . Cvnometra Bourdilloni Gamble. {Kew Bull. 10, 1908,
446.)

GAMBLE, J. S. . . . Wrightia SiJckimmens* Gamble. {Kew Bull. 10, 1908,
447))

GAMMIE, G. A.  » . . Indigenous trees and shrubs under observation. {Report of

Exp. Work, Ganeshkhind Bot. 8tat. 4—15,1908.)

GAMMIE, G. A. . . . The Orchids of the Bombay Presidency, pts. VI—VI11 {Journ.
Bom. Nat. Hist. Soc. xviii., 3., 586-590, 1908, 4
833-834,19081 xix, |, 1909,139—141)

GEIIEMANN, E. . . . Vorarbeiten zu ener Monographie der Gattung Bridelia
{Engler's Bot. Jahrb. xli.,y Beihl. 95, 1—42, 1908
with plates.)

GUEGUEN, P. . . . Enations hypophylles du Coloeasia esculenla Schott. {Bull. Soc.

Bot. France, Iv. 26—32, with plates, 1908.)

HEBTBR,W. . . . . Lycopodium sikhimense Hert. {Bot. Jahrbuch Band xliii.,
23 Feb. 1909, 42.)

HILLIER, J. M. . . Lalang grass {I mperata arundinacca Cyrill.) {Kew Bull. 1909,
2,55—59.)

HOOKEB, J. D. R . On some species of Impatiens.  {Hooker's Icones Plantarum
ix., 3, 2851—2876,1908.)

HOOKBB, J. D. ‘. . . On some species of Impatiens from Indo-China and the
Malayan Peninsula. {Kew Bull. /., 1909.)

HEUJTOHINSON, J. . . Notes on the Indian species of Sambucu*. (Kew Bull. 4
1909,191—193.)

KTJSANO, S. . . - * Further studies on Aginetia indlca. {Bull. Coll. Agric.
Tokyo viii., 1, 59—78, with plates, 1908.) :

LBCOMTB, H. . - . Sabiacees agatiques nouveles dd'herbier du Museum.  {Bull.
Soc. Bot. France. 1907, liv., 671—678.)

. . . Ueber Reizleitungsgeschwindigkeit und Latenzzeit be

LINSBAUB, K. . Mimosapudica. {Wiesner-Festsch. Wein, 1908, 396,

wit A plates.)
+ Sompg »noteson palmB H

- " . 5 - {Indian Forester, xxxv. March 1909,

LIUSHINGTON, A. "W. 348153, {

MAETEN, J. . . - . List of Perns found at and around Mussoorie 1908.  (Journ.

B*m. Nat. Hi,. Soe. xiz, 1., 1909,179—183.)
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MASTERS, M. T. . « On the digtribution of the species of Conifersin China and
on the occurrence of the same species in neighbouring
countries.  (Journ. linn. 8oc. London, xxxviiu,

198—205,1908.)

NBSTLBR, A. - . » Die hautriezende Wirkung der Primula mollis Hook, und
Pr. Arendsii Pax. (Ber. deutseh Bot. Ges. xxvia.

468-475, 1908.)

PBTITICBNGIK, M. . . . Bevue critique des Primulacees asatiquest (Bull. Acad
. Intern. Qeogr. Bot. svii.,, Nos. 225—226, 334—338,

1908.)
PBAIN, D. . . . . A new gspecies of Butea, with noteson the genus. (Koto

BuH 1908, 9, 381—387.)

Diosoorearum novarum descriptions qua&dam. (Journ. and

PBAIN, D., & BURKILL, I. H. -« Proe. Asat. 8oc. Bengal, iv, 9, 447—A467, Septr.
. 1908.)

Raxnmz, . . . Beitrdge zur Anatomie und Systematik der Arlocarpeen

O. und Conocephaleen inbesondere der Gattung Ficus.

(Diss. Mtinchen 1906,129.)

. . The prickly-fruited species of Euonymus (Rev> Bull. I,
SPRAGUB, T. A. 29—36, 1908.)

. Arthraxon Meeboldii Stapf.(fc« Bull. 10,1908, 449.)
., Mussanda Treulleri Stapf.  (Kew Bull. 10,1908, 449.)

STAFF, @ * ¢

STAFF, O - .
« Pgrus Pashia var. Kumaoni Stapf. (Curt. Bot. Mag." ,53

STAFR Q= May 1909.)
. . » The CaryophyllacesB of Tibet. (Journ. Linn. Soc. xxxviii,
WILLIAMS, 'F. N. 268, leb. 1909, 395—407.)

. Forest Flora of the Berar Circle (Central Provinces Secre-

WITT, D. O. N ;
) tariat Press, 1909.)

WRIGHT, C, H. . . Alpinia bracteata Bozb. (Curt. Bot. Mag. 60, Feb.1909.)

8. Q P.L-Ho. 1”,’.3, |.-27.M909.-W.-C.L. M.



Report of the Director of the Botanical Survey of India for the year
1909-1910.

1. Eastern India.—BENGAL.—During July and August 1909 Mr. W. W.
Smith, M.A., Curator of the Herbarium, and Mr. G. H. Cave, Curator of the
Lloyd Botanic Gardens, Darjeeling, were deputed to thoroughly explore the
little known north-west corner of Sikkim that comprises the valleys of the
Zemu and Llonakh rivers with their tributaries. Messrs. Smith and Cave did
their work well and returned with some 6,000 specimens including about
twenty species new to science.  Mr. Smith has prepared a detailed account of
thetour and its botanical results, with descriptions of the new species, that
will appear in the Eecords of the Botanical Survey as soon as the press can
arrange for it.  Collections from the outer hills were contributed by the late
Mr. R. Pantling and by Mr. G. E. Shaw, B.Sc, F.C.S,, both of the Cinchona
Department, and by Mr. R. E. Cooper.

EASTERN BENGAL AND ASSAM.—In this province work was necessarily
restricted to the agency of native collectors. Trained Lepchas worked for part
of theyear in the Tera of the Jalpaiguri district.

BURMA .—L arge accessons of material, that will prove very useful when
the flora of Burma comes to be worked up, were received during the year.
Mr. J. H. Lace, Chief Conservator of Forests, presented over 1,000 excellently
preserved specimens that contained many species previoudy very inadequately
represented in the Calcutta Herbarium.  Important contributions that included
gpecies hitherto undescribed were dso received from Captain R. W. MacGregor,
I.M.S., Southern Shan States, and from the following Deputy Conser-
vators, Mr. G. E. S. Cubitt of Bhamo, Mr. H. W. A. Watson of the Southern
Shan States, Mr. A. Rodger of the Ruby Mines, and Mr. E. M. Buchanan of
Myitkyina. To all those officars the Botanical Survey is much ‘indebted.
From the Burma-Y unnan frontier a particularly fine collection of over 1,000
sheets was obtained from Mr. G. Forrest, well known for his botanical explora—
tionsin China.

2. Western India—The most important contribution during the year to
our knowledge of the vegetation of the Bombay Presidency has been furnished
by Mr. W. A. Talbot, F.L.S., late Conservator of Forests, the first volume of
whose illustrated Flora of the Bombay Presidency has appeared, including the
orders from Rmunculacea to Rosacece. .

Mr. G. A. Gammie, F.L.S., continues his account of the Orchids of the
Bombay Presidency, his latest contribution being a description of the species
of Vanda occurring in Western India.  The Reverend Father Blatter, S.J., has
studied in detail the flora of Panchgani, a hill station on the Western Ghats
near Mahableshwar. The moss flora of this sde of India continues to be
studied by Mr. L. J. Sedgwick, 1.C.S.

Mr. W. Burns, B.Sc, Economic Botanist to the Government of Bombay,
has collected in the Dharwar and Broach Districts and has studied the plant
lifeof certain limited areas in relation to environment. He has given atten-
tion to the genera Mangifera and Tamarip as they occur in the Presidency.
His assistants toured through various districts and made collections chiefly
of grasses. About 1,000 sheets were added to the local Herbarium.

3, Southern India.—For help in collecting and in enlarging our know-
ledge of South Indian plants, the Botanical Survey has been indebted during the
yedar as heretofore to Mr. C. E. C. Fischer, Deputy Conservator of Forests,
Coimbatore, through whose energy many gaps in the Calcutta Herbarium have

been filled up.

4 North-West India.—Prom Nepal wasreceived a collection of about 1,000
Sheet'smadebyMr [.H.,Burkill,M.A., F.L.S.,, Reporter on Economic Pro-
ducts, mostly from the district around Katmandu. From the Kumaon dis-
trict i collection of about 600 specimens was made by native collectors under
the supervison of Mr. N. Gill, F.L.S., Superintendent of the Government



Gardensthere. Mr. A. E,. Tucker, late of the Revenue and Agricultural
Department, presented over 300 specimens of ﬁlants from the neighbourhood
of Simla. Colond 0. J. Bamber, 1.M.8., F.L.S., has continued his work on the
plants of the Punjab, North-West Frontier Province and Kashmir. Mr. J. P.
Duthie, B.A., F.L.S., has during the year finished his material for Volume Il
of The Flora of the Upper Gangetic Plain. Mr. James Marten has devoted
attention to the plants in and about Mussoorie and ha? published a list of them
with their times of flowering and other information.

5. Publications.—No officid publication appeared during the year, not
for lack of material but smply because the press has not been able to issue the
work on hand during the year. There are in the press the following :—The
Soeci es of the Genus Dcemonor ops by Signor Beccari, whichwill form Y olume X1 |
or part of Volume X1 of the Annals of the Botanic Garden, and will be a work
with about 100 double plates after the manner of the previous volume on the
species of the genus Calamus, referred to in last year's report; Notes from a
Journgy to Nepal by Mr. I.H. Burkill forming No. 4 of Volume IV of the
Records of the Botanical Survey, and embodying an account of the botanical
results of the author's tour to Nepal in 1907 ; Catalogue of Non-herbaceous
Phanerogams cultivated in the Royal Botanic Garden, Calcutta, Part Ig
{numerical) 1st Fasciculus, by the writer of thisreport, forming No. 1 of Vol-
umeV of the Records, and furnishing an index to the first 4,000 plants of
the Garden; the complete material for Volume Il of The Flora of the Upper
Gangetic Plain by Mr. J. E. Duthie. There are ready for the press A Bot-
anical Tour in the Zemu and Llonakh Valleys of Sikkim, and Nova species
Indicce’ both by Mr. W. W. Smith, M.A., Curator of the Herbarium, the for-
mer being adetailed account of the tour referred to in the first paragraph of
this report, the latter being descriptions of new species from various parts of
India; also 2nd Fasciculus of the Catalogue referred to already. A list of se-
lected publications bearing on the Botany of Indiais appended to this report.

A more detailed account of botanical workin Indiaor concerned with India
than is consistent with the scope of this report will be submitted later on in
connection with the Board of Scientific Advice.

~ 6. Financial and Staff. —The Imperial and Provincial grantswere spent
infull. The Director was in charge of the department throughout the year.

A. T. GAGE, M.B., Magjor, I.M.S,,
Director, Botanical Survey of India.



A list of Papers on the Botany of India published during 1909-10.

ADAMSON, B. S. . Note on theroots of Terminalia ArjunaBedd. (New Phyto., 1918,
ix,150.)

BAMBKK, C. J. . Plants of the Punjab. (Journ. Bomb. Nat. His. Soc, 1909-10. xiX,
370, 683, 943.)

BLATTER, E. . The Flora of Panchgani. (Journ. Bomb. Nat. His. Soc, 1909, xix,
314)

BBOWN, N. E. . Micholitzia obcordata N. E. Brown. (Kew Bull., 1909, No. 9,
368.) i

BBCHL, P. J. . Recent Plant Immigrants. (Journ. Asiat. Soc Beng., iv, 2,
603.)

BURKILL, I. H. . First Notes on Cymbopogon Martini Stapf. (Journ. Asiat. Soc

Beng., 1909, v, 89.)
On Coptis. (Journ. Asiat. $oc Being., 1909, v, 73.)

Crarxz, C. B. * New Genera and Species of Cyperacea. (Kew Bull., Add. Ser. viii,
. 1908.)
) Illustrations of Cyperacea. (Plates 144, London, 1909.)
DUBABD, M. . Les Sapatackes du groupe des Isonandrées. (Rev. Gen. Bot., 1909,
xxi, 392.)

Sur les Isonandra des Indes orientales. (Bull. Mus. Nat. Hist,,
Paris, 1909, 27.)

DRUMMOND, J. B. , Anaphalis deserta, Zeontopodium fimbrilligerum, Zeontopodium

- paradoxum, and Saussurea tangnensis. (Kew Bull., 1910,
76—78.)

ENGLER, A. . Die Bedeut. der Araceen flir die Pflanzengeograph. Gleider. des

tropischen und extratropischen Ostasiens.  (Sitzber. Kgl. preuss.
wAK.  Wiss,lii,1909.)
GAGNEPAIN, F. . Bixaces et Fittosporées asiatiques.  (Bull Soc. Bot. France, 1908.
lv, 521, 544.)
Essai de classfication des Scolopia et Flacourtia aiiatiquei,
(Journ. Bot., 1908, xxi, 164).
Essai (Tune classfication des Cratoxylon asiatiques. (Notul. System,
1909,14.)
Essai (Tune classfication des Sida asiatiques. (Notul* System, 1909*
87.)
Nouveautés asatiques de I'herbier du Museum. (Bull. Soc Bot.
France, Ivi, 1909,15,35.)

GAMMIB, G. A. . Orchids of the Bombay Presdency, Part 1 X. (Journ. Bomb. Nat.
His. Soc, 1909, xix, 624, with 1 plate.)

GEHBMANN, E. * Die geograph. Verbreit. und Entwick. der Gattung Bridelia.
(Jahrber. Schlesesch. Ges. vaterl. Kultur, I xxxvi, 1909, 28.)

GOEBEL, K. . Monoselenium tenerum  Griffith. (M. Allgem. Bot. Zeit.,, 1910,
45) \

HAMET, B. . Sedum Prainii, 8. lenity S. lida sp. nor. (Bull. Soc Bot.
France, 1vi, 1909, 566.)

HEMSLBY, W. B. . Cornus macrophylla and some Asiatic congeners. (Kew Bull., 1909,
8,329

HILL, A. W. . The Genus Myxopyrum. (Kew Bull., 1910,40.)

HOOKER, J. D. . Lesespeces du genre " Impatiens' dans I'Herbier du Museum
de Paris. (N. Arch. Mus. Hist. Nat.,, 1909, x, 2, 233, with
plates.)

JOMITT, J. F.

* Note on Dr. Otto Stapf s Nomenclature of Cymbopogon Nardus
Rendl.,andC. confertifiorus Sapf. (Ann. Roy. Bot. Gard.
Peraden. 1908, iv, 185.)

KRANTTBE, L. . A comparative study of the genus Pentestemon. (Contr. Bot. lab.,
Univ. of Philadelphia, 1908, iii} 93.)

KUSANO, 9. . Further studies on Aeginetia indica. (BulL Coll. Agric Tokyo
Imp. Univ. 1908, viii, 1.)

MARTEN, J. . Plants gathered in and about Mussoorie during 1908. (Journ.

Bom. Nat. His. 8oc, 1909, xix, 475.) .



PRAIN, D. . Corydalis spathulata.  (Kew Bull., 1910, 73)
. Rheum inopinatum Prain. (Bot. Mag., 1908, Tab. 8190.)
. Ueber die Gattung® Alloplyiu* nnd die Ordnung ihrer Arten.

BADLKOFER, L. , \
(Sitzber. MatA-pAys. Klasse Kgl. layer Ah. Wits, 1908,

. 201)
BOLFE, B. A. . Saccolabium (Calceolaria) platycalcaratum Bolfe (Kew Bull., 1909,
. 368.) )
SHWERIN, F. V. * Monographic der Gattung Sambucus. (AfittelL der Deulsch

Dendrolog. Gesell, 1909, p. 1.
o A first List of Mosses from Western India. (Journ. Bom. Nat.

SEDGWICK, L. I.
His. 8oc, 1910, xix, 938.)
SERVETTAZ, G. . Monographic . des Eleagnacees. (BeiAefte Bot. Centralbl 1909,
Xxv, pp. 1 % 129.)" - '
SKAN, S A. . Scutellaria violacea Hejne. (Bot. Mag., 1910, Tab. 8320.)
SPRAGUE, T. A. . CAirita barbata Sprague. (Bot. Mag., 1908, Tab. 8200.)
TAIJBOT, W. A. . Forest Flora of the Bombay Presidency and Sind. (Poona, 1909,
p.608). K . '
WOLF, T. « tjber die neue « Monographie der Gattung Potentilla".
. (7m, 1908, 52)
WRIGHT, C. H. . Peliowntle)sviolacea Wall VAR. Clarkei. (Bot. Mag., 1909, Tab.
8276. : -
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