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A Preliminary Note on the Behaviour in
North India of the First Batch of Sugar-
cane Seedlings distributed from the
Sugarcane-breeding Station,
Coimbatore.

(Beceived for publication on 9th October 1919.)

Introduction.

HE steady increase in the quantity of white sugar imported into
India, together with the depressing effect which such importations,
combined with their low prices, was having on the indigenous Gur (crude
sugar) industry, made the Government of India, in the year 1911, direct
their attention to this important industry with a view to try to put it on
a satisfactory basis. The discussions on the subject, at the meeting
of the Board of Agriculture in 1911, showed that the problem will have
to be tackled in at least two directions, 7., (1) the manufacturing or
the mechanical aspect, with a view to improve the present wrong or
wasteful methods; and (2) the agricultural, including the botanical
aspect, with a view to improve the varieties at present grown and carry
out other improvements in the methods of culture.

That the sugar industry in India is, at present, in a bad state, is
evident from the figures given in the chart opposite. It is seen that,
though India can boast of nearly half the world’s acreage under cane, her
output is only a fourth. It further contrasts the yield per acre in India
with those obtained in the other cane countries, a contrast which gets
all the more emphasized to India’s disadvantage, when we remember
that, whereas in the other countries the figures represent the quantity
of refined sugar, the Indian figures are those for gur or jaggery, a more
impure product. But we take heart from the fact that Java, $hich in
the year 1860 was able to produce only about as much sugar per acre
as India at the present day, has since been able to force up production
in such a manner that in the year 1918 that country ranked second
only to Hawaii in the matter of production per acre. In the case of
India, it is doubtful, if we shall ever be able to rise to the level of the
other tropical countries owing to insuperable difficulties of climate, but
let us remember, that even a small increase in production will go a great
way to ameliorate the position of India as a sugar-producer.
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From the map of India opposite 1t is further evident that, to improve
the Indian industry, attention will have to be concentrated on North
India, chiefly the United Provinces, because (1) that province contains
nearly half of India’s acreage under cane, and (2) it is a vital industry in
that province and sugarcane is the chiefrent-paying crop, a crop * which
could not easily find an equivalent in any other crop grown there.”
The Punjab and Bengal would come next with their one-third to half
million acres under cane,

The purely botanical work, viz., that of breeding a better cane for
North India, was entrusted to a breeding station which in November
1912 was started at Coimbatore in the Madras Presidency under Dr.
C. A. Barber, C.I.E., who was appointed Government Sugarcane Expert
for all-India but with headquarters at Coimbatore. This was sought
to be attained by raising canes from seed, instead of from cuttings as is
ordinarily done by the ryot, a method which had already proved its
utility in the other sugacane countries of the world. The difficulties
experienced in previous trials at raising cane scedlings were soon over-
come—in fact even before the land intended for the station was taken
possession of—and we soon had a very large number of seedlings, some
of them the much-desired crosses between the thin indigenous North
Indian and the thick tropical kinds.! But it was not until the February
of 1918 that the station was able to send out the first batch of selected
reedlings for trial to North Indian farms.

In this bulletin are presented the results of this first year’s triald. The
subsequent behaviour of the Coimbatore productions, whenintroduced into
North India, has always been a matter of anxious consideration for the
station ; but it is fortunate that the first year’s résults appear to be,
on the whole, encouraging. It is thought that the results thus published
will not only enable the farms to take a more intelligent interest in the
growing of these seedlings, but also to offer valuable suggestions for the
future work of the station, which, of necessity, had to be located far
away from the area for which the seedlings are intended. The station
has now reached a stage when a closer connection with the North Indian
farms is needed, and constant reports on the progress of the distributed
seedlings will greatly help to shape the future lines of work at the
station. A few photographs are included to illustrate the growth of the
seedlings in the different North Indian farms.

Selection of Coimbatore as the site for the all-India Sugarcane-
breeding Station.

Though the main object of the work at the Sugarcane-breeding
Station, Coimbatore, was to produce for North India a cane better than

lWi‘h—e_ detaii:of this;wofkVzi.ferfu'llr)}:dresricribed in a Memoir b;i); C. A. Barber, C.l.I—E.,
Mems. of the Dept. of Agri. in India, Bot. Series, Vol. VIII, No. 3.

Map of India showing the acreage under cane & outturn of

Gur or Jaggery in th different ‘orovinces.
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the type now grown in that locality, the station itself had to be located
at Coimbatore because the sugarcane rarely flowers in North India,
and, even if it does, does not generally set seed. The selection of
Coimbatore as a site for the station was amply justified soon after its
foundation by the very large number of seedlings that it was found
possible to raise there.

A minor disadvantage.

This selection—which as shown above was inevitable—carried with
it one disadvantage, viz., we had no knowledge as to how the seedlings
bred and grown at Coimbatore might behave later when introduced into
North India. This was fully recognized even at the outset, and, to gain
some knowledge on this point, a set of seedlings—six in number—was
introduced into North Indian farms even as early as 1914, 7.e., as soon
as ever material was available for distribution.

The first batch of seedlings was in no way selected and consequently
the various farms were requested to reject them from cultivation as soon
as the first set of selected seedlings was available for distribution in Feb-
ruary 1918. One of these, however, M.2, a Kaludai Boothan seedling
raised in 1911-12, is still grown at Shahjahanpur as a wind-break on
account of its good growth and habit (Plate V).

The first seedlings raised at the Station were mostly thick and
hence unsuitable for North India.

During the early years of the station the varieties that flowered were
mostly thick canes and we had but little control over the parents. The
seedlings produced were consequently mostly thick and so unsuitable
for introduction into North India. Later on, however, it was found
possible to induce many of the thin canes also to flower at the station.
This, together with the steadily increasing knovledge of the different
parents! gained in the meanwhile, enabled the station to plant out, for
the season 1917-18, a crop of seedlings more than 50 per cent. of
which were of a type suitable to be grown in North India.2

The first distribution to Northllsndia was made in February
19

. This enabled the station to send out its first batch of selected seedlings
in February 1918. But a new difficulty presented itself. The final

! Venkatraman, T. 8. « Study of arrowing in the sugarcane.’ Agri. Journal of India,
Special Indian Science Congress Number, 1917.

% It is perhaps worth mentioning here that though it has been possible to effact crosses,
between thick canes and most of the groups that occur in North India, the two classes
ropresented by (1) Nargori, Kewali, Sararoo, etc., and (2) Mungo, Hemja, Rheora, Burli
I.(uswar, ete., offer special difficulties because these do nut flower under Coimbatore condi-
tions and, even if they do, produce only unhealthy flowers. These are at the same time
very desirable parents, and any information on the arrowing (flowering) of these varieties
in any locality will be welcome.

B2
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A statement is appended giving the distribution as made in February
1918. In response to individual requests from the different farms a
certain amount of information about the parentages of the different seed-
lings is also included. Besides the thin seedlings and thin canes men-
tioned in this statement, certain thick seedlings and varieties were dis-
tributed to certain Madras farms, to Hebbal and to Manjri, but their

growth in this, the first year, does not justify their inclusion in this

chemical analyses figures for the 1917-18 crop would be available only
report.

in March-April, while the North Indian farms wanted the seedlings at -

least in February—the general planting season in North India.
1t was found that the final analyses figures varied correspondingly with

the results obtained in February when the crop is on the whole immature.
This justified the distribution of the seedlings on a comparative basis

this stage the accumulated analytical experience was called in for aid.
and saved a whole year for the work.
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8 COLMBATORE SUGARCANE SEEDLINGS IN NORTH INDIA

Explanation of the terms i “
pwith a short note :n [t;haf i\egthoac‘l:?)f cgggzggpd o Srosses
current at the Cane-breeding Station. § In sugarcane
'TheSe two terms require a certain amount of explanation for thei
bglng p¥operly understood. Crossing in the sugarcane present . l'elr
difficulties, as emasculation is practically entirely ruled oI:1t 0 " Picu o
ext.reme delicacy of the floral structures ; even g, prolonged be:(i-ng (; t?,e
main axis hasbeen known to resultin the complete drying up of tilng o
Fortunately, however, we have in the cane, certain varieIZies ZPE‘?‘V-
male sterile in different degrees. If this male sterility is absol tw . t*l‘e
‘by enclosing such flowers in muslin bag and introducin‘ irlllbe, _‘;’e o
Knowg pollen, obtain a cross, about the male and femfle . iome
of which we can assume a high degree of certainty, Sucha onepizré‘n ;%(:S
'[f, however, the mother shows a certain degree of male ferbilit' a(;d .
introduce some other known pollen—keeping the arrow under l};a tﬁe
;es;llltant lseedlings will either be selfed or cross-pollinated with a%(_l;)wz
sat; tz;.l ent.oth these are referred to as bagged crosses ” in the above
It was found, however, that bagging an arrow frequently exerted an
adverse influence on its seed-settingl; and therefore in later years crossing
was frequ(?ntly done by merely marking the mother arrows in the EH;S
agd keeping them constantly dusted with some known pollen till ‘:h
stigmas were found to wither. These are called © unbagged crosges l” Ie
these? ’_cl.le male parents are only probable as there is an ever- s "
possibility of any stray wind-borne pollen getting access to the B o,
The parentage becomes yet more uncertain, when, as in th
Cos. 214, 215, and 216, the mother arrow , ;
own, for there then arises three different
parentage of the resultant seedlings.
(a) Selfed,
(6) Cross with the pollinated father,
(c) Cross with some unknown
borne pollen.

stigmas.
cases of
possesses fertile pollen of ity
distinct possibilities as to the

parent through some stray wind-

The above remarks may perha
. - ps convey to the reader an j i
48 to the futllfty 0€ parentage notes in cases like those of Clos, 21121 21'1655?1011
216, but against it the following considerations are advanced’~ d

) d an age

to know at least the most like} i
. Y Pparents, in followi
behaviour of such seedlings in future years, ollowing the

! Venkatraman, T. 8. “ Study of arrowing e -\—-._
Special Indian Science Congressy Numbe‘:,ml%llll/.we sugarcane. ” Agri,

TTTTT——
Journal of India,
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(2) In the character of theresnltant seedlings, we occasionally get
some indications by which it is possible to guess the male
parents with a certain degree of certainty.

(3) With the Breeding Station sanctioned ouly for a limited period,
the purely utilitarian aspect had to be prominently kept in
view, and, so far, the results would appear to justify the
means employed.

Selection of types for each lacality.

In the distribution an attempt was made to pick out the scedling
with an eye to the cane now successfully grown in each locality, but it
is felt that it will be sometime before much specialisation is possible
in this direction. The annual visits by the staff of this office and the
periodic reports from the different farms will, it is hoped, soon yield
valuabie data on this question.

A method to minimise “personal equation” in the selection
work at the Cane breeding Station.

One very important qualification for a breeder is the ability to quickly
compare with one another different plants or strains with a view to selec-
tion and propagation. Such a valuation has often to be made on a large
number of characters and this is a matter in which “ personal equation ”
is likely to play not an insignificant part. That this work of comparing
and selecting is not a light one at the Cane-breeding Station, will be
readily conceded, when it is realized that each year the station has as
many as 5,000 new scedlings and 600 already selected ones, in different
stages of filtration, from which to pick material for further trial and
propagation.

The method described.

To systematize this work as far as possible and toguarantee that each
character gets its due recognition in the final estimate a system of marking
was introduced. A list was prepared of the characters considered import-
ant in forming the estimate and each allotted & maximum of ten marks.
All the seedlings were then examined for some particular character at a
time and marks noted against each in proportion to its merits. This
process was then repeated for each of the other characters on the list
and the totals made up for each seedling. A large number of marks,
in the totals thus arrived at, will indicate the satisfactory nature of the
seedling in most or all the characters and it is therefore safe to make
the selections on this basis. '
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to be separately considered
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15 1nc.

ness of canes is a character of considerable

slanting, or fall about in all dir
(1) the transport to the factor

Indian farms during the £
with subsequent cultural oper
ing on the hoppers at the mill
(4) Tillering. i.e., the number of canes per stool at harvest,

) Vigour or weight of harvest.
(3) Habit. 7.e., whether the canes in the

(1) Stand or germinating capacity.
2

The table hereunder gives the ma

(

This method, having proved itself useful at the
for some time, was adopted in a tour to No

1918 to January 1919) undertaken with the

the behaviour of the distributed seedlin
notes on health, height, arrowing, length of formed cane

The behaviour of the distributed seedl

canes, etc., marks were given for four impor
remarks column will be found some tentative note
considered likely to be useful in the different tracts,

seedling for the above four character:
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Arrowing in canes has no immediate harmful effect on the
contents, but leads to the stoppage of all further vegetative
the formation of pith in the centre if the crop is kept in the ground long
after the arrowing. The notes on arrowing, recorded above, show that
this character in a seedling need not deter us from distribu‘;inrr it to.a
place like Gurdaspur. It rises to a position of some importan%e wh(;n
distributing to places similar to Shahjahanpur, Sepaya and Pusa, while
serious note will have to be taken of this charactor when considerin
distribution to places like Manjri, Hebbal and Tharsa. (L. Plate VI1.)

Similarly, tendency to smut in a seedling is not apparently a mat.ter
for serious consideration in the Punjab. It is a very serious drawback
in a seedling intended to be distributed to the United Provinces, Se a ‘;—-
where the Farm Superintendent entirely destroys the crop o’n tﬁ‘oy;ir%t
appearance of smut in the field—and Pusa. In places like Maniri Hlebb.‘ 1
and Tharsa it is apparently not of much account. In qonfe ’ f tl .
localities the late-formed lateral shoots often regularly shovs; s‘muboa dl:}?e
crop does not appear to suffer much in consequence, | reme

sucrose
growth and

Chemical analyses of the distributed s
Lastly the sucrose contents of the seedlings
importance and the present distributions hav ;
in the different farms. It is to be remembere(;, iii:égg;ggabtef}? anal}YSEd
figures are not strictly comparable, because, (1) of th:e small eanafyslt:s
samples analysed, (2) of the possibility that at the time of a:::iss . ’tc'he
seedlings may not have been equally ripe in all the places, (3) of di é’ Sé? e
in the methods of analyses followed at the various statio,ns ’l‘hle \ez:rlil(fs:

officers have very kindly forwarded the analyses fi .
and these are published in the statement here\\f’ith apiifgeg)r comparison

eedlings.
18 2 character of great

COTMBATORE SUGARCANE SEEDLINGS IN NORTH INDIA,

Character of the juice of the Coimbatore seedlings in different localities.
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PLATE !

Co. 202 ) o Co. 201

N 71.'“‘ .
Co, 205
Coimbatore scedlings at the Gurdaspur Farm. The variety seen hehind is Dhaula, a dwarf local

. cane. Note the comparative better growth of the Coimbatore seedlings,
The gange scen iu the picta es hay altente £t spaces marxeld black and white anl iy placed to
enable comparison of height of growtl,



PLATE 11

Colmbatore seedlings at the Tharsa Farm, The growth was so gocd that some of them Dad to De
Leavily supported with hamboos,

1. 24 Khari and Sunnabile (at the Tharsa Farm.)
Some of the promising canes grown by the local Agricultural Department.
The gauge seen in the pictures has alternate foot spaces marked black and white and is Placed to
enable comparison of height of growth.



PLATE 111

Commbatore secdlings at the Cattle-breeding Station. Sepaya.
Note the free growth and satisfactory habit.
The gauge seen in the pictures has alternate foot spa-es marked black and white and is placed to
enable comparison of Leight of growth,



PLATE 1V

3 .
el ; B
- . @ ~&

- “ g0 & The bulk crop seen in the picture is of J. 83a grown at Cawnpore for seed,  To the left are see
. y f\ - vows of Ashy M it . are seen
# g few rows of Ashy Mauritius,
The gauge scen in the pictures bas alternate fool spaces mavked black and white and is placed to
enable comparison of height of growth.



PLATE Vuscr

iy VIR A I . : ; g

A cane plet at the Shaljnhar por Yngateare Rescareh ftation, The {wo rows to the right are of

M. 2, o Madras cecdling raisad in 1911-12. This seedlirg has a low sucrese but is grown as a
wind-break hecause of its good growth and excellent habit,

LR 3 oty 3

Coimbatore seedlings at the Pusa sugarcan® area,

Trom left toright; Karun, Cos. 207, 206, 205, 204, 203, 202, 201, and Kuswar. Karun is a thick
cane introdueed from Coimbatore, and Kuswar a thin dwarf North Indian eane. Note the com-
parative better growth of the Coimbatore seedlings.  Some of these have arrowed freely Lere,

"The gaunge seen in {he pictures has alternate fect spaces marked black and white and is placed to
enable comparison of height of growth,



PLATE VI

Co 204 Co, 202
Arrowing of the distributed seedlings at Tharsa Farm,
The gauge seeu in the piciures has alternate foot spaces marked biack and white and is placed to
cnable comparison of height of growth,



Publications of the Imperial Department of Agriculture
in India.

To be had from :—

The Office of the Agricultural Adviser to the Government of lndia Pusa, Bihar
and from the following Agents :— ’ ’ o

1. Thacker, Spink & Co., Calcutta. 6. D. B. Taraporevala, Sons & Co., Bombay.
€. W, Newman & Co., Calcutta. 7. Thacker & Co., Ltd., Bombay.
3. Rai M. C. Sarkar Bahadur & Sons, Calcutta. | 8. Sunder Pandurang, Bombay. )
4. Higginbothams, Ltd., Madras. 9. Rat Sahib M. Gulab Singh & Sons, Lahore.
5. Thompson & Co., Madras. 10. Manager, Educational Book Depbt, Nagpur.

A complete list of the publications of the Imperial Department of Agriculture in India
can be obtained on-application from the Agricuitural Adviser to the Covernment of India,
Pusa, Bihar, or from any of the above-mentisned agents.

These publigations are :—

1. The Agricultural Journal of India. A Journal dealing with subjects connected with agri-
cultural economics, ﬁeld e}nq gqrden crops, economic plants and fruits, soils, manures
methods of cultwatxoq, irrigation, climatic conditions, insect pests, fungus disease;’
co-operative cred'it, ag_ncultgral cattle, farm implements and other agricu]tur?tl matters il;
India. Illustrations, including coloured plates, form a prominent feature of the Journal
It is edited by the Agrlcu'ltura»] Adviser to the Government of India, and published once.
every two months or six times in a year. Jdunual Subseription, Rs. 6 or 9s. 6d. including
_postage. Single copy, R. 1-8 or 2s.

2. Scientific Reports of the Agricultural Research Institute, Pusa (including the Report of the

Imperial Cotton Specialist).

Annual Report on the Progress of Agriculture in India. -

. Proceedings of the Board of Agriculture in India,

Proceedings of Sectional Meetings of the Board of Agriculture.

Memoirs of the Imperial Department of Agriculture in India.

- N

(a) Botanical Series.
(b) Chemical Series.
(¢) Entomological Series.
(d) Bacteriological Series.
(¢} Veterinary Series.
7. Bulletins issued by the Agricultural Research Institute, Pusa.

8. Books.
The following are the publications of the last two years :—
Scientific Reports of the Agricultural Research Institute, Pusa (including the Report of the
Tmperial Cotton Specialist) for the year 1817-18. Price, R. 1-4 or 2s.
Scientific Reports of the Agricultural Research Institute, Pusa (including the Report of the
Imperial Cotton Specialist) for the year 1918-19. Price, R. 1.4 or 2s.
Report on the Progress of Agriculture in India for the year 1916-17. Price, As. 12 or 1s. 1d.
Report on the Progress of Agriculture in India for the year 1917-18. Price, R. 1-8 or 2s. 3d.
coedings of the Board of Agriculture in India, held at Poona on the 10th December, 1017,
Pro and fgllowing days (with Appendices). Price, As. 13 or 1s. 3d. !
dings of the Second Meeting of Mycological Workers in India, held at Pusa on the 20th-
Pm(;sb;'ugf'y, 1916, and following days. Price, As. 11 or 1s. ¢
eeedings of the First Meeting of Agricultural Chemists and Bacteriologists, held at P
Pw(ﬁfghzr:ﬁ; nFebllvuay;r, 1919, and following days. Price, R. 1 or 1. 6d. 8 At tusa on
First Meeting of Veterinary Officers in India, held at Lahore on the 24th

i f the : .
Pmc;ff;gfslé)m, ;nd following days (with Appendices). Price. As. 8 or 9d.
: ' 1
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MEMOIRS OF THE OEPARTMENT OF AGRICULTURE IN INDIA.

Vol. 1IX,
Vol. IX,
vol. X,
Vol X,
vol. X,
vol. X,
Vol. X,
vol. v,
Vol. v,
Vol v,
Vol. V,
Vol. V,
Vol. V,
Yol. v,

No. IV.

No. V.
No. 1.

No. III.

No. 1V.
No. V.

No. II.

No. IIL

No. IV.

Nl). V.
No. VI.

vol. 1, No. VIL

vol. II, No. VIII,

Vol, {11, No. L

Botanical Series.

Studies in Indian Sugarcanes, No. 3. The Classification of Indian Canes
with special reference to the Saretha and Sumnabile Groups, by C. A.
BARBER, sc.D. Price, Rs. 2-4 or 3s.

Phytophthora Meadii n. sp. on Hevea bhrasidiensis, by W. McRag,
M.A., B.SC., F.L.S. Price, R. 1-4 or 2s.

The Rice Worm (Tylenchus ungustus) and its Control, by E. J. BrrLen,
M.B., F.L.S. Price, R. 1-4 or 2s.

Studies in Indian Sugarcanes, No. 4. Tillering or underground branch-
ing, by C. A. Banper, c.n.E. sc.D., F.L.3. Price, Rs. 4-4 or 7s.

Studies in Tndian Sugarcanes, No. 5. On testing the suitability of sugar-
cane varieties for different localities, by a system of measucements.
Periodicity in the growth of the sugarcane, by C. A. BARBER, C.LE.,
Se.p., F.LS. Price, R. 1-12 or 3s.

A Pythium Disease of Ginger, Tobaceo and Papaya, by L. 8. Swawa-
MANIAM.  Price, R. 1.8 or 2+ 6d.

Studies in the Pollination of Indian Crops, 1, by A. Howarn, (iaBrirLLn
L. C. Howarp, and Anpor Ranyan Kian. {Za the press.)

Chemical Series.

* Heart Damage ”’ in Baled Jute, by R. 8. FiNtow, B.Sc., F.1.C., F.C.8,
Price, R. 1 or 1s. 6d.

Experiments on the [mprovement of the Date Palm Sugar Industry in
Bengal, by HaroLp E. ANNETT, B.Sc., F.I.C.; Gosta BEHARI PAL, M.Sc.;
and Ixpu BuusuAN CHATTERIEE, L.Ag. Price, R. 1 or 1s. 6d.

Cholam (A. Sorghum) as a Substitute for Barley in Malting Operations,
by B. Viswanarir, T. LaAkseMANA Row, p.a., and RAGHUNATHASWAMI
AYYANGAR, Pip. Ag. Price, As. 12 or 1s. .

The Phosphate Requirements of some Lower Burma Paddy Soils, by F. J,
WARTH, M.2c., B.~e., and MavNeg Po Suix. Price, 1L, 1-12 or 3+, 3d.

Absorption of Lime by Soils, by F. J. WARTH, M.sc., £.5¢., and Mavxe Po
Saw. Price, R. 1-2 or 2s.

Entomological Series.

The Rice Leaf-hoppevs (NVephotettiz bipunctatus, Fabr. and Nephotettix
apicalis, Motsch.), by C. S. Misrs, B, (fn the press) '

Lantana Insects in India. Being the Report of an Inquiry into the
Efficiency of Indigenous Insect Pests as a Check on the Spread of
Lantana'in India, by Y. Rayvacmaxora Rao, MA, TES.  (In the press.)

Bacteriologlcal Serles.

A Bacterial Disease of Wheat in the Punjab, by C. M. HUTCHINSON, B.a.
Price, As. 12 or la.

-

Veterinary Serles.

Kumri: Combined Diffuse Sclerosis and Central Poliomyelitis of Horses,
by G. H. K. MACALISTER, M.A., M.D., D.P.H., M.R.C.8., L.R.C.P. Price,
R. 1-8 or 2s. 6d. . . .

The Vitality of the Rinderpest Virus outside the Apimal Body under
Natural Congjtions,<

W. SHILSTON, M.R.C.V.5. Price As. 12 or 1s.

[ i




BULLETINS ISSUED BY THE AGRICULTURAL RESEARCH
INSTITUTE, PUSA.

No. 77. Some Camel-feeding Ezperiments, by H. E. Cross, M.2.c.v.8., D.V.H., A.Sc. Prics,

Ag. 2 or 3d.
No. 78. Smuts of Jowar (Sorghum) in the Bombay Presidency, by G. 8. Kurgarwi, L. Ag

Price, As. 4 or &d.
No. 79. Prussic Acid in Burma Beans, by F. J. WARTH, B.5c., M.5c., and Ko Ko G¥L Price,

As. 2 or 3d.
No 80. Are Camels Susceptible to Blackquarter, Hxmorrhagic Septi i i M
by H. E. Cross, M.R.C.V.5., D.V.H., A.Sc. Price Ai 4 or}:.id?mmm and Rinderpest:
No. 81. The Value of Phosphatic Manures in India and the Possibility of their Manufacture
on a Larger Sca.le.v‘ Being evidence submitted to the Committes appointed to discuss
this question (Subject IX) at the meeting of the Board of Agriculture, Poons, 1917
Edited, with an Introduction, by W. A. Davis. Price, As. 4 or 5d, T
No. 82. The Improvement of the Indigenous Methods of Gur and Sugar making in the United
Provinces, by Witrtam Huixus and B. P. SaNGHL. Price, As. 8 or 8d.
No. 83. Progress of the Sugarcane Industry in India during the years 1916 and 1817. Being
' notes submitted to the meeting of the Board of Agricjture in India, Poona, 1917
Ediﬁt;d, with an Introduction, by C. A. Barmem, C.LE., SC.D., F.L.S. Price,’As. 5
or . .
No. 84. The Best Means of Rapidly Increasing the Quiturns of Food Crops by Methods withi
t}f\etg’oﬁmr gf ;hz A:grufliultuz:alIDgpar;,ment. lg?zing notes subxgitt:{l to th?;\{e;:li::’;
of the Board of Agriculture in India, Poona, . Edited, with an i
J. MACKENNA, C.LE., 1.C.8. Price, As. 4 or bd. ’ Introduction, by
No. 85, Boil Drainage, by R. G. ALLAN, M.A. Price, As. 4 or 5d.
No. 86. A New Nematode caunnf Parasitic Gastritis in Calves, by A. I. SmzaTHER, B.SC
M.B.C.V.3. Price, As. 4 or bd. . T
No. 87. A Contribution to Our Knowledge of South Indian Coccide, by T. V. RaMAxnIsmxa
N AY¥AR, B.A., F.n.séor.z.s‘ A%’nce, As. 14{ o}; 1s. 6d. .
0. 88. Cawnpore-American Cotton : An account of Experiments in its Improvement b,
Line Selection and of Field Trials, 1913-1817, by B. C. Burr, n.scl.’ , and Nmn{uﬁgxx:

Hampge. Price, As. 10 or 12,
No. 89. Second Hundred Notes on Indian Insects. Price, R. 1-4 or 2s.
No. 80. A Malarial Parasite in the Blood of a Buffalo, by A. L. Saratmer, ®.8c., mn.C.V.5.

Price, As. 6 or 7d. A .
Salt Land Reclamation, by G. S. HENDERSON, N.D.A., N.D.D. Price,

.No. 91. Notes on Practical
As "

No. 92. Syngamus latyngeus in Csttle and Buffaloes in India, by A. Lestre Smearaze, ».sc.,

M.R.C.V.8., and A. W. SpisroN, M.R.C.v.S. Price, As. 6
The Orange : The Trial 9{ Stpcks at Peshawar, by W. Romerrsox Brown. (In the

No. 93.
e8s. S _ ] .
) v Note on the behaviour in North India of the first batch of Sugarcans

No. 94. A Preliminary y n .
Beedlings raised ab the Sugarcane-breeding Station, Coimbatore, by T. 8. VExgata-

RAMAN, B.A,. Price, As. 8.

. INDIGO PUBLICATIONS.

No. 1 A Study of the Tndigh Soils of Bihar. The Urgent Necessity of Immedi
. ga.iyz:ring Zisf Crops are to bé Maintained, by W. A. DAYV;)S, n.sc: :‘.;::?G.I;.ho }x}:g::
- - R. or 2s. S R .
. No. 2 Present Position and Future Prospects of the Natural Indigo Industry, by W. A
" No. 3. The Loss of Tnds e i b Bad otiling and the M gfo ™
-No. 3. "The Loss of Indigo cansed by B ing and the Means of Obviating this: Th
e E,hﬂ; Gng:;—gu effect on: Yield and Quality, by W. A. Davis, n.s%., A.O.G.I.'e uPar?cf,
oo e Ascdor B SRS :
'No. 4 The Fubtre Prospects of the Maturdl Indigo Industry. The Effect of 8 ?
S meiﬂn‘mz& Yi"m and Quality o‘ft;»he Indigo Plant, by W, A.ugmhﬁﬁ:
¥ Ac.GL Price, orbd, . . : P
. No: 5. An ved Method of Prepariug Indican from Indigo-Yielding Plant,
. No. 6. The of Manuring with rphosphate an ntiai on the Vie ; : '
2 Indigo Planters' Eststen in ﬁ"iir-e:tmny of Rabi Orops in &L"‘&f,if{%{;.f&} o

¥ i
by W. A Davis, B.ge., Acar. (In-the press.) .

: m:l



BOOKS.

o [ndian Insect Pests,” by H. MaxwerLr-LiFroY, M.A., F.ES., F.z.8. Price, R. 1.8. (Out of
print.) :

« Indian Insect Life,”’ by H. MAXWELL-LEFROY, M.A., F.E.S., F.Z.8.; >
F.£.5. 786 pp. Price, Ra. 20 or 30s. (Out z’)f Z"i;'t-) » 1285 and F. M. HOWLETT, B.A.,

« WWheat in India,” by Aupenr Howaerp, m.A., A.R.G.8., F.L.8.; and
».A. 288 pp. Price, Ra. 5 or 7a. 6d., ’ ? ; and Gaseierre L. C. Howarp,

“A Descx;ipbior_) of the Imperial Bacteriological Laboratory, Muktesar : Its Work snd Pro-
duets,” by Major J. D. E. Houmes, M.A., D.8¢., M.R.C.V.S. Price, As, 8 or 9d,

“ Agriculture in India,”” by JAMES MACKENNA, M.A., 1.C.8. Price, As. 4 or 5d.
« gome Diseases of Cattle in India.”” A handbook for stock-owners. Price, As. 8 or 9d.

t The Importance of Bacterial Action in Indigo Manufacture,” b
Price, As. 2 or 3d. g ' by C. M. HUICHINSON, B.A.

* Report of the Proceedings ot the Second Entomological Meeti: 3
B 0T Ts. 5 or 4s. 6d g ecting held at Pasa on the 5th—12th

Reporh of the Indian Cotton Committee. Vol. I, Report; Vol. TI, M: 1
L. 1 per volume. (Superintendent, Government Printing, Tndia, Cal?i:ll?zt:.’;d Plans.  Price,
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