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Experiments with Castor Seed Conducted
at Sabour,
[ Received for publication on I0th October 1920.]

HE importance of all oils has been greatly emphasized during the
late war. Of all vegetable oils castor oil is perhaps the one the dem-
and for which is most likely toincrease. Originally used as an illuminant
in the days before the introduction of the mineral oils, its use has now
completely changed to that of one of the most valuable lubricants known.
Attempts have therefore been made to determine whether by chemical
gelection it is possible to improve the race of castor from the point of
view of its oil-yielding properties.

The main difficulty in the way of such a selection appeared to lie
in the fact that the castor plant, with its separate male and female
flowers, was much more likely to be subject to cross-fertilization than
a plant whose flowers were hermaphrodite. In consequence the investi-
gation, although it had appealed to the writer for many years, was
left alone, as being probably of only academic value, In 1918, however,
an article appeared in the Journal of Heredity (Vol. IX (1918), p. 198)
in which it was stated that, contrary to expectation, castor plants
grown in America bad not been found very subject to cross-fertilization.
In consequence an attempt was made to survey the different types
obtained from various parts of Bihar. A number of types were sent
in by different district inspectors, and were examined for oil-content
in the writer's laboratory after drying. Remarkable differences in
oil-content on seed were observed from these different types, of which
75 were isolated from seed characters, by courtesy of the Assistant
Economic Botanist, Mr. A. C. Ghosh. This ocil-content, as estimated
by ether extraction, varied from as low as 21-8 per cent. to as high
as 588 per cent. on the whole seed. Such differences appedred very
striking, and selections were made and planted of seeds of very low
and of very high oil-content. Of the ‘low’ collections, no type had
an oil-content of more than 40 per cent. and the average of 14 selections
was 329 per cent. oil on seed. Of the ‘high’ collections, no type
contained under 50 per cent. of oil and the average oil-content of 13
selections was 52:8 per cent. These types on growing were found to
be very impure. This was only to be expected as the crops have never
been grown with any attempt to keep different varieties separate. It
was, however, to be expected that the first generations of plants from
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seed with oil-content as widely varying as the above would also, on
the average, show very large divergences which, even if they were less
than those of their parents, would still be very large. OFf these selec-
tions only 12 of each kind, ‘high’ and ‘low, actually grew, whilst
actually the average oil-content of the seed of plants from °high’
seed was 49-3 per cent., and that of seed from ‘ low ’ seed was 50-G per
cent. Results such as these could not be expected to have occurred
as a result of cross-fertilization, nor to have been due to mixed varieties,
and it was assumed that the great differences, originally observed in
oil-content in the seed of these varieties, may have been observed owing
to the different conditions under which the plants were grown. At
any rate it is obvious that selection of seeds at random from different

localities, in which the seed may have been grown under very different
conditions, is not likely to be of much use.

Fresh selections were therefore made from the highest and lowest
yielders of the 1919 crop. In this crop, the plots of which were grown
under uniform conditions at Sabour, the differences between high and
low yielders were not so great. Fifteen parents of low oil-content
were taken and twenty of high oil-content. Of the descendants of
the fifteen “ low’ plants only 10 plots showed good growth. It would
therefore be better to consider only these ten, as it is possible that the
state of growth of the plant may have an effect on the oil-content of
the seed. Nine of the twenty * high’ plots should probably also be
eliminated, as they were badly affected by insect attack, and, in conse-
quence, the flowers and seed were probably abnormal. In fact, the
amount of seed produced was very small, and in every case showed
an oil-content below the average. The mean of the 11 good plots was
49-6 per cent. for descendants of parents whose mean was 542 per cent.
The mean of the 10 well grown ‘ low’ plots was 486 per cent. from
parents whose mean was 42-5 per cent.

, These results were found to differ very little from those obtained
by taking the mean of all the plots, whether well or ill grown. In this
case the mean of the 20 “ high’ parents was 54-8 per cent. and of their
descendants 47-8 per cent. The mean of the 15 *low’ parents was
44-1 per cent. and of their descendants 47-3 per cent. There appear,
therefore, to be strong indications that in the majority of cases the
plants do not transmit a high or low oil-content for even one genera-
tion, but that both ‘ high’ and * low ’ seeds give plants which, in nearly
every case, give a seed near the mean oil-content, which lies somewhere
close to 49 per cent. when the plants are healthy, and a little lower
when the reverse is the case. It will be seen moreover that the inclu-
gion of the unhealthy plots has in each case, as was to be expected,

.
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lowered the mean oil-content of seed observed. Out of the whole series,
however, two appear to have kept pure as regards high oil-content
for ‘more than one generation. This will be shown by the following
table :—

I | ) .
; ‘s ; Weight of
Plot No. Orlgllnq.l | st generation 2nd generation segd in

| anayss ounces

|
26/19 ] 519 524 3 distinet varicties

i green each high in oil—

i Green . . 6§00 28

i Purple A . 604 10

] » B . 513 3
34/19 { 58-8 57-0 Two distinet varietieg—

| - dull purple Purple A . 528 15

| . Purplish green

| B . . 528 22}

In addition, a plot has been observed which shows a splitting-up
into different varieties which differ in oil-yielding as well as in ordinary
botanical characters. This is shown by the following table :—

- Weight of
Plot No. S;ﬁ;ﬁ: 1st goneration 2nd generation seed in
ounces
75/19 54-7 549 Four distinet varieties— .

green Green A . . Bl'8 4

2 B . . 50'6 12

Purple A . 46:6 3

»n B . 504 4

It will be noted that in this last instance the low-yielding variety
is only present in very small quantity, and may possibly be due to a
first cross as the original parent was green. Observations on these
three varieties will be continued. :

The method used in these analyses was that of extraction of the
dried seed with ether. This method, naturally, shows a higher per-
centage of oil than could possibly be obtained by the oil-presses used
in this country. The results, however, may be taken to give a good
comparison between different varieties, and give a good idea of what
could be obtained commercially by the modern method of extraction
by solvents such as petroleum ether or carbon tetrachloride. There
were great practical difficulties in the way of éxtraction of more than

. a small quantity of seed, and in consequence it is necessary to examine -

how such a small sample will indicate the composition of the main
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bulk. For this purpose a number of samples of seed obtained from
botanically pure, or nearly pure, varieties of bhadoi castor were kindly
placed at my disposal by Mr. A. C. Ghosh, Assistant Fconomic Botanist.
The analysis of 15 samples from a bulk collection of one variety showed
last year a standard deviAtion, from the mean, of 4. 1-04 per cent., the
mean being 49-5 per cent. (Table I.) Other analyses have been made
this year, taking selections from plant to plant in cach of these fairly
pure varieties, and such analyses in each case show a standard devia-
tion, from the mean of the series, of about + 1-5 per cent., the mean
varying from 47-6 per cent. in the lowest case to 509 per cent. in the
highest (Tables TI—VIII.) From these observations we may calculate
that the probable error in the oil determination of a single sample of
any one variety will be about +1-0 per cent. of the weight of the seed.
This is the case when the crop is fairly evenly grown, and when the
seeds appear to be properly filled out. Greater variations have been
found to occur in a crop of seed which does not appear to be fully
developed. As an example of the differences in magnitude of the
variations which occur in a pure crop which is grown under different
conditions, we may take a' castor which was selected both for field
characters and oil-content in 1918. This variety was isolated among
others at Sabour by the Professor of Agriculture, Mr. S. N. Sil, and
was finally selected as the result of analysis in the writer’s laboratory.
The original analysis of this variety, known as pachka, showed an oil-
content on whole seed of 521 per cent. in 1918. The variety has been
continued in 1919 and on to this season. A single analysis was done
on this variety sown both in the rabs and bhadov seasons. The bhkados
sample, which gave better developed seeds than the rabi grown plant,
showed an oil-content of 56-2 per cent. of oil on seed, and the rabs
sample showed 53:6 per cent. The variety therefore appeared to be
keeping up its reputation for high oil yield, and in consequence ten
samples were analysed of the seed grown in the rabs and bhadot seasons,
respectively. The rabi grown crop showed a mean of 52:3 per cent.
with a standard deviation of 4 2-0 per cent., while the bhados grown
crop showed an extraordinary evenness in the samples. The mean
of the ten samples of this latter was 54-4 per cent. and the standard
deviation only + 0-7 per cent. (Tables IX and X.) As has been already
mentioned, the bhador sown seeds gave a far better developed erop
of seed than those sown in the rabs season, and it is probable, from
the large standard deviation observed in the latter, that the effect of
different conditions of growth may be strongly marked in the seed
obtained from each plant. Reference has already been made above
to the possibility of this phenomenon, and this result would appear

EXPERIMENTS WITH CASTOR SEED CONDUCTED AT SABOUR o

to confirm this reasonable expectation. It would, moreover, almost
appear from the above results that variations in agricultural treatment
may possibly have more effect on the oil-yield of the crop than actual
chemical selection. As the result, therefore, of a considerable amount
of work, a few varieties have been selected which appear to be richer
in oil than others, and which maintain a mean oil-content greater than
49-5 per cent. which may be taken as the mean of all the types tested
here. The improvement, however, is not as marked as was hoped,
the greatest improvement observed above the general mean this year
being just under 5 per cent. in the case of the bhadoi packka, while the
rabi pachka only showed an improvement of about 3 per cent.

TasLE L

(Lab. No. 707.)

Percentages of oil calculated on undried material,

Peroentage
Serial | Weight of | Weight of Pz;'c(;rlﬂ;afe of oil calcu- REMARKS
No. 3 seeds 3 kernels | oo coed lit;gg;n
1 1-5464 1-1238 - 40-05 6750 Mean 49-5 per cent.
. oil on seed. Stand-
2 1-5714 11200 47-00 65-88 ard deviation *
1-04 per cent.
3 1:3676 0-9526 4913 70-54
4 1-5734 1-1456 4975 68-33
5 1:5468 1-1248 49-26 67-70
6 14768 1-0662 50-12 6942
7 1-4758 1-:0548 49-09 68-67
8 14760 1-0666 50-42 7043
»
9 14004 1-0010 48-72 68-09
10 1:5066 1-0742 5101 71-85
11 1:4552 1-0434 - 50-63 70-61
12 1:3438 | 09434 18:31 68-81
13 1-4352 1-0276 4973 . 6046
14 14260 10120 49-31 69-48
15 1-4170 1-0162 5093 71-02
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(Lab. No. 729—738.)
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Tapre IV.

(Lab. No. 749—758.)
Percentages of oil calculated on undried material.

, . . Porcentage | Percentage |
Plant Percqntugo Pcrcqnmgo ! Serial | Plant of oil on of oil on ReMARKS
No of oil on of oil on | REMARKS No. No. geed kernel
: entire sced kernel ’
,,,,,, S DR
- [ T . .
e | @ den 500 e ot ol on e L] s | e T b of . 0w thrunk
9 7 515 677 | Standard deviatton & 1-2 per cent 2 2 492 651 This sample was therefore omitted in
- | calculating the mean. .
3 8 51-3 664 3 3 485 63-8 Mean of 9 samples 49-6 per cent. oil on
seed. Standard deviation & 15 per
4 10 49-3 656 4 5 483 65-0 cent.
5 11 528 709 5 8 48-2 65-6
8 12 50-3 61 6 8 51-8 684
7 13 52-5 70:6 ; 7 9 49-7 653
8 14 195 65:3 | 8 13 527 71-4
9 15 496 667 9 14 436 60-4)*
10 16 50-7 694 10 15 93 655
Tasie I11. TapLe V. _
(Lab. No. 739-—748.) (Lab. No. 759—768.)
Percentages of ovl calculated on undried material. Percentages of o1l calculated on undne«? material.
I *
| . Percentage | Percentage
Serial i Plant | Pg:c:ixlltgge Ps;‘fi??fe REMARKS S;{;"'l Plllaont of oil ox? of oil on . Remapks
No. | No. | Tgoed . kernel : y . soed kernel
| . — ;

—_— : . : >
1! 1 49-1 64-2 Mean 48-1 per cent. oil on seed. Standard ' é ; i-}.g ng M?;;;%fﬂi::n: 1?.2 ;:::::t'. Stan-
2 ’ 2 48-4 64-1 deviation = 1.4 per cent, 3 4 A8 855
31 3 49-0 658 3. s priby i :

4 | "8 458 62-0 s g e e
5 ‘ 9 48-8 64:3 P 9 472 633
6. 1 502 o3 7 w| 82 603 :
7 14 46:5 64-5 : » e oo
8 15 47-6 66-7 ° . 2 o . 4
v | 16 8l S 10| 1| 42 681
10 17 492 66-4 J
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TasLe VI.

(Lab. No. 773—776.)

Percentages of o1l caleulated on undried material,
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TasLe VIII.

(Lab. No. 777—780.)

Percentages of otl caleulated on undried material.

Serial | Plant, | Forcentage F Percentago |
No No of oil on of oil on i Ramarks
: . seed kernel !
1 1 47 694 | Mean 47-6 per cent. oil on seed.  Stand.
0 0 76 { — ard deviation + 1.3 per cent.
i
3 3 169 ; 625
s
4 4 %1 | 64T }
§ J
TasLe VII.
(Lab. No. 709—728.)
Percentages of o1l calculated on undried material,
5 i
|
. Percentage “ Percentage
Slt:Ir (')al Plzﬁ) nt ofoilon | of oil on ReMaRks
. : entire seed |  kernel i .
i s U g Q- _ e
§ * Average of 7 analyses from one \
1 1 524 | 713 & v plan
2 2 509 | 700
3 | 3 50-2 ! 688 ¥
4 £ | 625 | 107
5 5 513 | 691 .
6 6 491 667 ' Mean of 19 varieties inoluding Nos. 15
7 | 7 504 71-3  and 16 which seem abnormal 5¢.5
8 | 8 494 68-3 , per cent. oil on seed. Standard
9 | 9 514 67-8 i deviation 4 17 per cent.
16 | 10 517 70-4 i Mean of 17 varieties (assuming 15 and
11 1 527 729 ' 16 abnormal and to be omitted
12 { 12 ? 50:G 716 | 508 per cent. oil on seed. Standar.
13 | 13 | 485 66:9 | deviation :1-2 per cent.
14 | 14 51-2 70-3 | I weight is given to mean analysis
15 j 16 |§ 475 64-2 } . No. 1 the mean of the 25 samples js
16 16 | 469 64-0 . 509 per cent. Standa.rd‘devitation;g
17 17 52:3 711 I 17 per cent.
18 18 50-8 684 '
19 19 51-2 714

v
|

yoeq | Percentage | Percentage
“’;f ial | Pl#ant of vil on of vil on REMARKS
0. ! 0. seed kernel
SO P — S |
| 1 49-4 63-5 i Mean of 4 sumples 49-6 per cent. oil on
| sced. Standard deviation = 144 per
2 2 475 62-3 cent.
3, 3 50-1 652
|
4 | 4 1 51'5 656
1 i
TaBLe IX.
(Lab. No. 772.)
Percentages of otl caleulated on undried material.
Serial | Percentage of Peroentage of
No* oil on seed oil on kernel RzMaRKS
1 61-6 70-6 Pachka rabi not so well developed as
the bhadoi grown Packka, some of the
2 50-1 70-0 - seeds being shrunk.
Mean of 10 samples 52:3 per cent. oil
3 512 703 on seed.
" Stendard deviation + 2:0 per cent.,
4 54-8 736 much higher than observed value in
other cases.
5 528 714
6 547 72:8
7 541 73:6
8 504 711 .
9 537 712
10 498 682




l() EXPLRIMENTS WITH CASTOR SEED CONDUCTED AT SABOUR
TasLE X.

(Lab. No. 771.)

Percentuyes of ol caleulated on undried materiul.

T
Serial Percentage of ! Percentage of '
No. oil on entire : oil on kernel | Rumanks
seed ‘ $
i 549 \' 734 Puchka blhadoi better developed seeds
. ", ,' - than  obtained from the rabi grown
2 5 1‘ 72-8 t;;t))eclmcx; of this varicty. Mean of
. . samples 54-4 per cent. Stand
3 §3-0 | 704 deviation % 0-7 pSr cent. andurd
4 538 \, 730 |
| ‘
5 535 i 73:3 E
I
6 546 | 727 ’
7 544 {‘ 728
8 547 ‘l 738
9 547 1 721
10 535 } 72:2
|
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SAw, Price, R. 1-2 or 2s.

Vol. V, Nos. VII The CGases of Swamp Rice Soils, V—A Mcthane-oxidizing Bacterium

& VIIL from Rice Soils, by P. A. SUBRANMANYA AYYAR, B.A.,; and The Gases of
Swamp Rice Soils. VI—Carbon Djoxide and Hydrogen in relation to Rice
Soils, by W. H. Hagrrisox, n.sc. Price, As. 12 or 1s. 3d.

Vol. V, No. IX. The Retention of Soluble Phosphates in Caleareous and Non-caleareous Soils,
by W. H. HARRISON, D.Sc., and SURENDRA LaAL Das, m.sc.  Price, Re. 1.

Yol. V, No. X. Windrowing Sugarcane in the North-West Frontier Province. Part I. The
Effect on the Feonomical and Agricultural Situation, by W, RoperTsox
Browx. Part IL The Effect on the Composition of Sugarcane, by W.
H. HaRRISON, D.Sc., and P. B. SaANYAL, M.sc. Price As. 12 or ls.

Yol. VI, No. 1. Investigations on Indian Opium No. 1. Non-.environmental Factors influenc-
ing the Alkaloidal Content and Yield of Latex from the Opium Poppy
(Papaver somniferum) by Harold E. Annett, p.sc., Lond. r.1.C., M.8.E.A.C N
Hari Das Sen, M.sc., and Har Dayal Singh, B.se. (In the press.)

Vol. VI, No. II. Investigations on Indian Opium No.2. The Effect of Non-environmental! Factors
on the Alkaloidal Content and Yield of Latex from the Opium Poppy (Papaver
somniferum) and the bearings of the work on the functions of Alkaloids in
Plant Life, by Harold E. Annett, n.sc., (Lond.), r.rc., MS.E.Ac  (In the

ress.)

Vol. VI, No. IIl Stlf:dios in Soil Moisture, Part I, by B. H. Wilsdon, B.4. {Oxon), 1.Es. Price,
R 1.8 or 2s.

Vol. VI, Nos. IV Variations in some Characteristics of the Fat of Buffalo and Cow Milk with

& V. changes in Season and Feeding ; The Mutual Applicability of the Analytical
Figures for Butter Fat and Ghee, by F. J. PLYMEN, a.c6 1., A. R,
PADMANAVA AIYER, B.A.  (In the press.)

Entomological Series
Vol. YV, No. V. The Rice Leaf-hoppers (Nephoteltiz bipunctatus, Fabr. and Nephoteitix apicalis,
Motsch.), by C. S. Misra, B.A. Price, R. 1-8 or 3s.
Vol. V, No. VI. Lantana Insects in India. Being the Roport of an Inquiry into the Efficiency
of Indigenous Insect Pests as a Check on the Spread of Lantana in India
by Rao Sauie Y. RAMACHANDRA Rao, M.A., F.ES. Price, Rs, 2-4.
Vol, VI, Nos. I—IX. Life-histories of Indian Insects : Microlepidoptera, by T. BaixsricGE FLETCHER
R.N., F.L.8., P.C.S., F.Z.8. Price, Rs. 7-8 or 11s. 3d.
Vol. VII, Noa I & IT. New Indian Gall Midges (Diptera), by E. P. FELT and Description of a Rhino.
oyphine larva from Shillong, by Masor F. C. Frageg e T H
Vol. VII, Ne. III. Indian Grass Gall Midges, by E. P. Felt. Price, o
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Becteriological Series

t 1, No. VI11. Pebrine in India, by C. M. HUTCHINSON, C.LE, B.A. Price, Rs, 3-8 or 55, 6d.
/1, No. 1X. Studies on the Root Nodule Organism of the Leguminous Plants, by N. V.

J OSHI, M.SC., B.A., L.aog. Price, B. 1-4 or 25, 6d.

Veterinary Series.

Vol. 11T, No. 1. The Virulence of Tuberele Baeilli isolated frem Povine Lesicns in India, by

A. L. SHEATHER, B.S¢., M.E.C.v.8. Price, 1.4 or 1s. &d.

Vol. 111, No. I1I. Bovine Lymphangitis, by A. L. SHFATRER, B.S¢., M.R.C.V.5.  Trice, 1-8 or 2.
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No.
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No.

90.
91,
92.

03.
94,

PUSA

A Malarial Parasite in the Blood sf @ Buffalo, by A. L. SaeATBER, B.Sc., M.R.C.V.5. Price,
As. 6 or 7d.

Notes on Practical Salt Land Reclamation, by G. 8. HENDERSOY, N.D.A., N.0.D. Price,
As. 6.

Syngamus laryngeus in Cattle and Euffaloes in India, bty A. LEsLIE SRFAIEFR, B.ge
M.I.C.V.S., and A. W. Sp1Ls10N, MR.C.V.S.  Price, As. 6. T

The Orango : A Trial of Stocks at Peshawar, by W, ROBERTSON Browy. Price, As. 6

A Preliniinary Note on the Behaviour in North India of the first batch of Sngarc’anc Seed-
lings distributed from the Sugarcanc-breeding Station, Coimbatore, 1y T. S. VENRATRA~
MAN, I,A. Price, As. 8.

A Note on the Treatment of Surra in (amels by Intravenous Injections of Tattar Fmetic
by H. E. CROSS, M.R.C.V.S., D.V. 1., A.sc.  Price, As, 2. r

A Summary of Experiments on Rice in Eibar and Orissa frem 1912 to 19319, by G. C
SHERRAED, B.A. Price, 45, 10. ? T

Ustilago Crameri, Koern. on Setaria itolica, by 8. SUNDERARAMAN, M.A.  Price, As. 4

The Course that Surra runs im Camels when Naturally Contracted and whex; Artiéciall
Incculated, by H. E. Cross, M.R.C.V.8, D.V.H., A.sc.  Price, As. 5. v

The Course that Camel Surra runs in Ponics, Buffaloes and other Animals, by H. E. Cross
M.R.C.V.S., D.V.H., A.8c. Price, As. 4. ’ -

Annotated List of Indian Crop-Pests, by T. BAINBRIGGE FLETCEER, R.N,, F.LS.,, F.E.§
¥.z.s. Price, R. 1-8, b e

Some Insects recently noted as Injurions in South India, by T. V. RAMARRISENA AYYAR
B.A., F.ES., P.2.8. Price, As, 8 ’

Borers in Sugarcanc, Rice, ete.,, by T. BAINBRIGGE FLETCHER, R.N., F.LS, F.E.Z: r.2.8
and C. C. GHOSH, B.a. Prico, R. 1. ’ 2 T

Some Indian Economic Aleyrodidee, by C. 8. MisraA, B.A.  Price, As. 8.

The Rice Leaf-hoppers, by C. S. Misra, B.a. Price, As. 6.

Cotton Bollworms in India, by T. BaiNBRICGE FLETCHER, R.N., F.L.§., F.E.8., F.Z.5., and
C. 8. M1sra, B.A. Drice, As. 8. "

The Pink Bollworm in Egypt, by LEwis H. Goten, YR.D., F.E.5. Price, R. 1.

Experiments in Egypt on the Survival of the Pink Bollworms (resting state larve) in Ripe
Damaged Cotton Bolls butied at different depths, by F. C. WitLcocks Priee, Ap. §

Some Pests of Cotton in North Bihar, by C. 8. Misra, B.A.  Price, As. 6. PEm

P'ukra Disease of Mulberry, by C. 8. Misra, B.A. Price, As. 4.

The Prescrvation of Wood against Termites, by T. BANBRIGGE FLETCRER, B.N., F.L.S
F.E.S., F.Z.8., and C. C. GrosH, B.A.  Price, As. 3. T T

Stored Grain Pests, by T. BaIXBRIGGE FLLTCRER, R.N., F.LS., F.ES., RS, and C. €
GposH, B.A.  Price, As. 14, e

Notes on Rearing Insects in Hot Climates, by T. BAINBRIGGE FLETCHER, R.X.; F.L.8
F.E.8,, F.Z.8., and C. C. GHosH, B.A.  Price, 4s. 7. POt
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PUSA —(concld.)

No. 113, Hints on Collecting aud Proserving Insects, by T. BaNsrioar FLurcmes, r.y
F.E.S., F.23. DPrice, As, 10, P
No. 114. The Preparation and Reproduetion of Scientific Tlustrations, by A. W, SLATER
Price, As., 4. : o
No, 115. Notc on Plant Imports into Indis, by T. Bsixreisar FLeTCRER, RN, F.1.S., TLES., F.2.9
Price, As. 7. ’ o
No. 116. A Survey of the Indian Poppy-urowiny Disiricts for Morphine Nontent of the Opium pro-
duced, by H. E. Axyere, pse. (Lovo.), W10, MS.EA.C., AR Das SeN, Mm.gc., and
Har DAYAL SINAH, B.se.  Prive, As 2. T
No. 117. Experiments with Castor Seed Conducted at Sabour, by (. Somers Tayiom, B A
Price, As. 3. B
No. 118. The Saving of Irrization Water in Wheat Growing, by Aveerr Howarn, c.1.1., M.4. and
GaBrIELLE L. C. Howarp, M.a.  Price, As. 4. ’ i
No. 119, The Agricultural Development of Bahlurhistan, by AnserT Howarp, oLk, M.A., and
Ganrieren L. C. Howarn, M.A.  Price, As. 6. ' -
No. 120, Tho Serum Simnitaneous Methad of Inoceulation against Rinderpost, hy W. A. Poor,
M.K.C.V.S. Price, As, 2. ) I
No. 121. Notes on Contagious Abortion in Pony and Donkey Mares, by R, BRANTFORD, M
and T. M. DoyLe, r.r.c.V.5. Price, As. 5.
No. 122. Pusa 12 and Pusa 4 in the Coutral Ciccle of the United Provinces, by B. C. Burt, m.5.x.
8.86., F.0.S., ALBERT Howirp, ¢.LE, M.a.,, and GasrigLLre L. C. Howarp M,A:
Price, As: 11. ’
No. 123. The Bundelkhand Cottons.  Beporiments in their Tmprovemont by Pure Line Selection
by B. C. Burt, M.n.6., .82, r.0S., and Nizamuddin Haider. (In the press,) ’
No. 124, Safflowor Oil, by Albert Howard, c.r.i, s.a., and J. Stewart Remington. Price, As. 4.
No. 123. The Wooevil Fauna of South Indin with spesiad reforenee to species of Feonomie Mmport .
ance, by T. V. Ramakrishna Ayyar, #.a., w05, 028 (In the press)) :
No. 126. Cawnpore-Aworican Cotton, TL Fursher Fidld Trials (1818-20), Spinning Trials and
Market Organization, by B. C. Burt, M.8.8., B.5C., F.C.8. (In the prass.)

F.L.9.,

LR.0.V.S8.,

INDIGO PUBLICATIONS

No. 6. The Effect of Manuring with Supcrphosphate and Sannai on the Yield of Crops on Indigo
Planters’ Estates in Bihar-—especially of Rabi Crops in the Season 1018-1919, by W. A
Davis, B.Se., A.0.6.X.  Price, As. 6.

No. 7. The Conditions affecting the Qualiby of tho Java Indigo Plant (Leaf yield and richness of
the leaf in indigotin), by W. A. Davis, n.sc., A.¢.G.3. Price, As. 9.

No. 8. Note on the Development of the Indigo Industry in Assam in Conjunction with Toa and
other Crops, by W. A. DavIs, B.S¢., A.C.G.I. Price, As. 3.

No. 9. The Nature of the Changes Occurring during tho Extraction of Inligo from the Java Plant
(Indigofera arrecta), by W. A. Dav1s, p.sc., A.c.6.1  Price, R. 1.

No. 10. Notc on the Deterioration of indigo Seeil during Storiag, by Major W. R. G, Argixs, 82.p.,
?.1.0. Price, As. 3. ‘

BOOKS

“ Wheat in India,” by AuBErT HOWARD, M.A., 4.R.C.S., F.L.S. ; and GasrIerre L. C. Howarp, w.4.
288 pp. Price, Rs. 5 or 7s. 6d.

“ A Description of the Imperial Bacteriological Laboratory, Muktesar : Its Work and Products,” by
Masor J. D. E. HOLMES, M.A., D.SC., M.R.C.V.S, DPrice, As. 8 or Od.

« Agriculture in India,” by JaMES MACRENNaA, X.4., 1.0.8. Price, As. 4 or 5d.

“ Some Diseases of Cattle in India. A Handbook for Stock-owners.”” Price, As. 8 or 9d.

“Thialn%pmm:i\m of Bacterial Action in Indigo manufacture,” by C. M. HurcHIXSON, B.A,

. & or 3d. .
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