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Cawnpore-American Cotton, 1.
Further Field Trials (1918-20), Spinning Trials and Market

Organization.

[ Received for publication on 10th April 1921, |

Introductory.

N a previous publication® certain definite conclusions were reached as
to the prospects of Cawnpore-American cotton in the canal districts
of the Central Circle. It was shown that, given irrigation facilities
for timely sowing, Cawnpore-American cotton was a profitable crop and
that & market could be established. A number of pure lines had been
isolated and partly tested and some of these were of undoubtedly desir-
able quality. The field trials of the different selections have now
been completed, actual spinning trials have been conducted and omne
selection (Ca 9) has been finally chosen for distribution and a definite
stage reached in its establishment in the Cawnpore District. The system
of special canal supplies has been tried for three years with satisfactory
results and, perhaps most important of all, an independent market for
Cawnpore-American kapas (unginned cotton) has been established in
Cawnpore, prices being independent of desi kapas prices and governed
by Bombay prices for stapled cottons, It has already been shown'
that Cawnpore-American cotton yields well near Cawnpore, provided
that it is sown with irrigation before about June 15th. The special
irrigation arrangements already deecribed, mvolving s lengthening
of the rotations in order to provide an enhanced supply on American
cotton channels in May and on the alternate channels (for desi cotton)
in June,have now been under trial for three years with satisfactoryresults.
In 1917 the area of American cotton was spproximately 1,500 acres,
in 1918, 4,700 ; in 1919, 8,100 ; in 1920, 3,380 ; and in 1921, 8,500,
The fall of area in 1920 was due to a variety of causes the chief of
which was the drop in the price of all cottons accompanied by a reduc-
tion in irrigated cotton sowings generally and an anxiety on the part of

1 Pusa Bulletin 88, *Preliminary return.
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2 CAWNPORE-AMERICAN COTTON,.1I

cultivators to sow food crops. Contributing causes 'wete. & delay of a
week in the special canal roster and a temporary set-back due to a change
in the marketing system. - These difficulties have now been largely
overcome, and there is every reason to anticipate a steady development
of American cotton growing. .

Before passing to the consideration of the pure line selections it is of
interest to consider the yield from ordinary American cotton obtained
since 1917. The monsoon of 1918 was a failure, all sowings were made
with irrigation and but for light rain in August the season was dry. A
special effort was made to ascertain the yields obtained by cultivators
under these conditions and it was found that few, except those who had
neglected to irrigate, had obtained yields of less than 8 maunds (658 1b.)
of unginned cotton (kapas) per acre whilst many had obtained yields of
15 maunds of kapas per acre.

In 1919 a fairly normal season was experienced with a dry September
and yields were average, American being fully equal to deg;.

In 1920 the early part of the monsoon was normal but raip ceaged
in August. Those oultivators who irrigated their cotton once gt the
end of the monsoon obtained good yields. Yields of American oot
were not only satisfactory but, particularly in the south of Caw on
District, were markedly better than desi cotton. fipore

Irrigation arrangements.
The difficulties experienced in arra,
early-sown cotton have been discussed in i1 : .
as also the measures proposed to ensure adei?:tli illl'lriZa.zir:ZIf(:;SA})ullgtml
cotton sowings. These proposals were considered by the Indi merican
Committee? which included an experienced Irrieation Offic 1: X&Itl(?otton
recommended that special irrigation facilitjes T)f this nai:e  ehontd b
continued until the effect on the area of American cot ure should bo
nitely ascertained. cotton can be defi-
The method of lengthening the rotat; ; .
plies on American cotton chz.nnels n l\(ﬂ)al.l; z: :‘liet(:)fll ve enh&m.:ed sup-
appears workable on an extended scale, Other con); concession that
temporary outlets, have been practically abandoneq l?ﬁslons, such as
ares up to 1919 is marked ; the reasons for the tel;] o effect on tl.le
1920 have already been explained. The scheme ig bgprary se.t~back "
1921 sowings and there is every reason to anticipate o 5 onbinued for
increase in area. pate & further marked

nging timely canal supplies for

1 Loc cit.
% Report of the Indsan Cotlon Commisiice, P .
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; gi--Jerefican cotton), and on the alternative channels in June
(for desi cotton), has not only proved advantageous to American cotton
but also to the desi cotton area. The quantity of water required for
cotton palewa is high during these hot dry months and the lengthen-
ing of the rotation materially reduces channel losses.

The effect on other crops of this alteration in the canal supply system
must also be considered. Cotton is the principal commercial crop
in the Zharif season in the middle and lower doab, and sugarcane is
nominal® in the Cawnpore District and relatively unimportant in the
adjoining districts. In the real sugarcane tracts timely irrigation of
young cale presents a special canal problem which does not arise in these
districts. It is doubtful if the present cane areas in the lower doab
will be maintained. Other early kharif crops are chiefly food grains,
such as early rice, juar (Sorghum) and maize. Here, on the whole, June
sowings have a slight advantage over May so that the lengthened
rotation is an advantage to the less important cotton areas, which do
not receive water for American cotton sowing in May.

Behaviour of different selections iﬂ field trials, 1918—1920.

Trials up to and including 1917 pointed to the selections Ca 5,7, 9 and
11 a8 good yielders of which Ca 7 and9 were of superior staple; Ca 18
was of good staple but uncertain in yield, being late in maturing, and
was eventually rejected; Ca 11 was rejected after trial in 1918 as
although its extremely early habit was of value it was not superior to
others in yield in 1918, and in that season (a dry one) the lint was not
only short but rough.

1 Season and Crop Repord, U. P. Area in acres (fractions of 1,000 omitbed)

Ootton Sugarcane
District
1918 I 1919 1014 ) 1919
Cawnpore .« o o ‘84,000 62,000 7,000 | 12,000
Etawah .~ + 66,000 57,000 9,000 | 1%£,000
Malopurs .+ . . e 86,000 56,000 8,000 | 10,000
Fatehpur . e e 86,000 82,000 8,000 | 8,000
v ' Imigated
Farrnkhabad . . . 60,000 84,000 18,000 | 18,000,
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1918. Yvelds in U5, kapas per acre—Kalianpur Farm.

The yields from Ca 5, Ca 7 and Ca 9 have been as follows :—

. | - It will be seen that Ca 9 has maintat 2 S
£ g g | 2229 .mga & 5 consistent yielder. The year 1918 was abnormall . Mongoons >
g8d| =88 §§ - Eo . g being almost an entire failure, and in the absence of previous expetience
' cy S8 m? SR8 2 to guide us it was obvious that oo little irrigation water was applied
T (s om 4 a g » to obtain the highest yields. The following season, 1919, was a fair
é" S iew |3 5 8 average cobton season. In 1920 rain was heavy in July and then abrunt-
g 3 28 |8 . ® ly terminated. The sudden drought following on a period of heavy
23 ,\ T |, = T 'g rainfall imposed a severe strain on the plant, and it was necessary to
g 283 |E |2 | 43 g apply irrigation water sparingly as the monsoon had not withdrawn
o § Sg g y & 5 from the rest of India and there was every probability of further heavy
Bl - 2 & B 3 Fa.in. The yields, though not so good as the appearance of the crops
®mn PO L1 g, = & in August promised, were satisfactory. Approximately 1,150 acres
v BER 1 [F &M By of Ca 9 were grown by cultivators in 1920. Yields were satisfactory
Eg s 3 B3 3 o8 and on the average better than those from either desi cotton or unselect-
é e 5T e 'gé p ed Cawnpore-American. '
I 45 . ; Fi
< bl
I S % £33 P Spinning trials and valuations.

s g g I — g * g The value of & new commodity cannot be considered as established
¥ 285 g 2 2 until it has been placed on the open market in bulk and sold under
g | T 323 B g g normal trade conditions. This involves a certain minimum production,
g g’ ““““ e g~ [— o often not readily attained until the first steps in the introduction of a
« 388 = j’;s gé new crop amongst cultivators have been taken, and a knowledge of

Sl 88 1% §° , market peculiarities, and of the best markets to enter, is necessary if
— |&3 K ga [T% E 3¢ |3 g reliable information is to be obtained. In the improvement of staple

3.9 18 =239 > | © X « : 3 i 1 1 3
395 iy | 8| =90 S E = crops technical information from trade sources is required at an Qarher
wa | oo i |x |E N E e stage. The experimenter’s own judgment is of much value on com-
B el § & 3 parative points but cannot be depended on for absolute values
2 é‘ 2 —f since his experience is necessarily .muoh greater 'wi'thin the limited
G311 T 3 range of material on which he is working than for existing market types.
g o 3| ¥88 2 Nor oan he be expected fully to appreciate the view of the commercial
> Ted g HHH 8 user of the commodity. In the earliest stages, v?.l}mtions by expert bro-
P § 3%z | 32 kers are of very great assistance as also the opinions which md'mdua.l
g < ce i g manafacturers are able to give. But these may prove misleading. A
g — 5 manufacturer as a rule is unwilling to substitute an unknqwx_x cotton
. 'g . e kS for an acoustomed type since he knows by experience that his judgment
g L Y %% is not invariably right when he estimates the spinning capabilities of a
= K k- B given sample of cotton. Hoe is therefore apt to offer less than what he
g & |5 g .‘; g would judge to be the full value of the sample. Aun expert broker na-
F = > 3 turally handles s greater variety of samples than a manufacturer but
a0 o ‘:u 3 8 he also is apt to be eonsarvative in reporting on new samples. Further,

33835 384 3;2 Eg it is muoh easier for a broker to fix the class of & new cotton, compared
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to known standards, thanit is for him to place it as regards style whore
he -is less:cencerned with cleanliness and appearance than with length,
strength, fineness and dniformity of staple. It follows therefore that
préliminary manufacturing experiments are eminently desirable before
the distribution of a new cotton for cultivation is undertaken. For-
tunately this presents no great difficulty since a practical spinning test
can be carried out on a sample of 100 Ib. Such a trial, if run in com-
parison with a standard cotton, will allord definite information as to
such points as refraction, will give definite information as to the diffi-
culties met with in manufacture and of the good and bad points from
the spinners’ standpoint, and will show that yarn of a definite count
vith a definite strength can be produced. Given a somewhat larger sup-
ply, it is possible to amplify the spinning tests to cover a range of counts,
and the repetition of these in several seasons should give a definite
record of the capabilities of a given cotton. 1n reporting on such tests
sufficient detail can always be given to make them intelligible to other
manufacturers, and such tests discount to a considerable extent the
erroxs likely to arise from valuations of experiment station samples where
such pointg as appearance and cleanliness are apt to be over-emphasized,

Through the courtesy of Mr. Hodgkinson (of the Indian Cotton
Committee), the British Cotton Growing Association, the Imperial
Mills, Blackburn, and of two Cawnpore Mills we are able to reproduce
the results of four spinning trials, two carried out in Cawnpore and two
in Lancashire with cotton grown in the years 1918, 1919 and 1920.

Report on 5 bales of Ca 9 and Ca 7 cotton by the Imperial Mills,
Blackburn, from the 1918 crop.

* These bales were received by us on April 26th, 1919, and we had
same valued immediately by our cotton brokers.

* They estimated their value to be 17-00d. for the Ca 7 and 16-50d.
for the Ca 9. We enclose you their letter herawith.

“We may say that we found the cotton to spin fairly well and the
strength was not much different from that of good 13" Texas,

“ The yarn was not quite so clean as that spun from the usual quality
of Texas good middling cotton, but altogether we should consider that
there ought to be a fair demand for this style of cotton.

¢ The yarn spun was 28’s and 30’s ring twist, the latter testing 07,
58 and 62 lb. on three tests.

Blow room loss . . 5§ per cent.
Card ,, o . . ‘ . * . - . 5* ”
Torarn 12

”»

R
CAWNTORE-AMERICAN corroN, it' 32 Ay '99 s

w2\
as compared to an average of 4 to 4} per cent. caed gnd 10 per
cent. total loss for the usual type of American cots; ﬁd:gn >or “g

“Spun on 1" rollers set as close as possible, ”

Report of the Elgin Mills, Cawnpore, April 1920, on Ca 9 cotton from
the 1919 crop.

Blow Room Refraction.

Invisible loss 221 per cent. Total waste 7°275 per cent.
Spinning Results. '
Warp count Test v Weft count Test
25 5616 303 316

« The refraction in the blow room was very high, the invisible loss
being exceptional. This may, howeyer, have been due to the cotton being
slightly damp when put into the mill. We should I{refe.r to test one or
two more lots before saying that this high refraction is & peculiarity
of this cotton. The cotton has one serious drawback ; it is very neppy ;
and in our opinion this fault could not be overcome even by much extra
care and attention in the carding process. We consider the cotton
suitable for spinning warpe up to 24’s counts and weft up to 30"5. As
mentioned in our letter of April 6th we valued the cotton at the time we
received it, s.e., about March 22nd, at Rs. 540 per candy, ”’

Report by the Imperial Mills, Blackburn, 1920, on Ca 9 cotton from
: the 1919 crop.

“ We received 100 Ib. of Indian cotton from Messrs. Buchanap
Wignall & Co., and at your request have tested same and the report is
as follows :— :

«We find that loss up to the carding engine was 13} per cent. We
are sending you samples of the cotton taken from ,each process and
have marked ssme. We have spun samples of 36's SR made from
a 5 Hank roving and a sample of 30’s DR spun from a 5, Hank
roving double. The 36’s average test Was 41 b, The 30s DR
average test was 61 lb. per lea. ) .

“ %Vith the small amount of cotton ae & sample, it w88 very dxﬂictflt
to get a thorough tost. Wo consider that the cotton i8 very satis-
factory and for counts up to 32's the yam would compere very
favourably with American cotton. We consider it very much better
than last season’s growth.”
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Aeport by the Cawnpore Coffon Mills, 1921, on Ca 9 cotton (20 bales)
B e from the 1920 crop.

“ We have now completed the spinning of the Cia 9 and find the
refraction to be 8'53 per c:nt. which of course is exceptionally good
though not appreciably better than some Punjab-American whicI;
we have also tested and which comses to 862 per eant. This (Ca 9
however spins better, our results at 22}’s being an average test of
50 Ib.,* which is exceptionally good for this count, and compa;’es with the
Punjab-American, which we spun up to 20’s only, testing up to 68 1b
The quality of the yarn is exceptionally good and I anticipate gettin(;
at least eight annas per bundle better price than for the same count
spun from ordinary Western and Southern cottons.

“ As regards your further enquiry I consider that this cotton would
make an excellent warp yarn, 20’s counts, which is about as fine ag can
be worked in Cawnpore all year round with good results. For weft it
should spin up to 30’s and should produce a good yarn though not per-
haps in the very hottest weather .

Summarizing these reports it may be said that the selection Ca9 is a
cotton of typical American type with a staple of 1% to 1}"" which is some-
what above that of average American. It is suitable for spinning in
Cawnpore yarns up to 25’s warps and 30’s wefts and possibly higher
counts at favourable seasons. In Lancashire it is suitable for counts up
to 36’s and it may be remarked that the uniformity of cotton from the
1918 crop was particularly favourably commented upon by the Mill
Manager although, doubtless as the result of a verydry season, the staple
was slightly shorter than usual. Broadly it may be said that this cotton
would always be saleable in Lancashire at fair prices and is a grade
which is largely used in Lancashire. It should however be pointed
out that 1t is not of sufficiently long staple to be greatly competed
for, though good enough of its style. With the ever increasing tendency
to finer spinning, Lancashire is most concerned with the supply of cotton
of 13" staple and over and, although it uses large quantities of much
shorter cottons, has less anxiety about the adequacy of supplies. Ac-
tually India itself, largely Cawnpore, has up to date furnished the most
profitable market for both the original Cawnpore-American and the
selection Ca 9. The up-country mills are steadily demanding better
cottons for existing counts and are steadily spinning higher counts.
Statistical information of this change is not yet available as progress hag
been rapid within the last two years but that this chanze has taken
place is common knowledge and is already reflested in the local markets.

* Twist co-efficient 34, yarn required for weft, with P i ;
4 > Y qut , W more twist g t
higher could have been obtained. 8 teof 10 1,

)
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Cawnpore mills are known to have absorbed pr;\c\n A8 Bo0ss s
American produced up to the present and large quaN¥RE s

American also.
But the steadying influence of the English market may be of impor-

tance to the grower at any time. Cawnpore-American 9 is a cotton slight-
ly above the average American quality and its price should eventually
be dominated by that of similar grades of American in Liverpool. The
grower of this variety will no longer be exposed to the vagaries of the
Indian dest cotton market since he will no longer be growing a quality

below that controlling the world’s prices, This naturally brings us to

the question of market organization but before leaving this subject a
word of warning is necessary. If acclimatized American cottons are
ever to find a large market in Lancashire they must be marketed in a
cleaner condition than has been hitherto insisted on for Indian cottons.

This, however, is a matter concerning the ginner more than the culti- '

vator. _
Market organization.

The growing of an American type of cotton involves a modification
of the cultivators’ ordinary practice, and in order to achieve success
it is necessary to assure him not only of a market for his kapas but also
a market which will give him a reasonable premium for the improved
commodity he produces. As has already been explained (loc. cit.), cotton
is invariably sold in the form of kapas (unginned cotton) and whilst
there is always & market in Cawnpore for good cotton of any grade,
once it has been ginned and baled, there was at first no open market
for Cawnpore-American kapas except at the same price as desi kapas.

In 1917 and 1918 the Agricultural Department, with the sanction
of Government, purchased all the American kapas offered, arranged for
ginning and baling and placed the cotton on the open market. In 1918
it w a8 obvious that the area had reached a stage where these operations
were not unattended by risk of loss, though thanks to valuable informa-
tion furnished by members of the trade no loss ocourred. Furtlfer,
private purchase of American kapas had started in & small way duqng
1918. It was decided therefore in 1919 to take steps towards placing
the marketing of American cotton on a commeroial basis, as in 1918 the
Agricultural Department had placed over 1,000 bales on the open market
and its value was established. Arrangements were therefore made

‘with a Cawnpore firm of purchasing ginners, who were working four

ginning factories at diﬁerent'places in the tract in which this cotton

is grown, to guarantee a minimum premium to cultivators of Rs. 2 per ,

maund above desi and to buy at prices governed by the Bombay market
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-quotations-of the-day. They also opened one out-agenoy for buying
‘kapas in'.ohg.of the densest areas. As a result cultivators obtained in

__::‘,g,l_l' cases more than they would have obtained under the previous systerm
of departmental purchase and more than the guaranteed minimum,
provided that they kept their kapas pure. The department organized the
sale of kapas in a few out-lying areas on behalf of the firm but in most
cases village dealers took the matter up, and those cultivators who were
not able to bring their cotton to the larger markets disposed of it without
difficulty. The Agl‘iculturalL Department was given the right to see
the firms’ accounts to verify the prices paid and also retained a call on
all seed, being allowed to supervise the separate ginning of Zapas from
which seed for sowing the next year was required.

The immediate effect of this arrangement was to bring other buyers
of kapas into the market. In 1920 the same firm again guaranteed to
buy all the American kapas tendered at prices based on Bombay but
it was found early in the season that no special arrangements were
necessary. Regular quotations were obtainable in the Cawnpore cotton
market for Cawnpore-American kapas and were independent of the
prices of dess and governed by Bombay prices for staple cotton. Person-
al enquiry showed that Cawnpore rates for American cotton were well-
known in subsidiary markets and in many villages; Agricultural Assist-
ants were given information as to the prices ruling for distribution.

This final stage was much assisted by the marked premiums ruling
for stapled cotton. In February the crop of Ca9 grown on the Kalian-
pur Seed Farm was sold at Rs. 425 per candy of 784 1b. to a Cawnpore
mill (equivalent to Rs. 450 Bombay) with Broach cotton quoted at
Rs. 311 per candy and the best Punjab-American at Rs. 380 in Bombay.
Cotton from the same selection grown by cultivators (271 bales) sold
earlier in the season at Rs. 450 per candy and converted to the same
basis as the above would have fetched Rs. 385 per candy.

The cultivator however is more concerned with the price per maund
obtained for his kapas. At the beginning of the season desi cotton
was quoted® at 3 seers 6 chataks per rupee in the Cawnpore market
and American at 2 seers 6 chataks and Ca 9 at 2 seers 4 chataks,
Towards the close of the season margins had widened and desi kapas
was sold at 4} seers per rupee and American at 2§ seers. Expressed

in rupees per standard maund of 82-3 Ib, these prices are as follows :—

Desi kapas American kapas
Beginning of Close of Beginning of Close of
season season season season;
Rs. a. Rs. a. Rs. a. Rs, a.
9 8 7 2 13 8 13 0

*Based on the loédvka;;a mannd (:fEO sianda;f& seers=10G lb.
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Not only are the gross premiums paid highe? tha‘&a,
but viewed as a percentage are even more satxsfactory. -
of the price of Cawnpore-American cotton during a falling
also of no little importance. -
Our object had therefore been achieved and the department was
able to concentrate attention on the seed supply problem.

Seed multiplication and the maintenance of purity.

in expansion of Cawnpore-American cotton in 192.0 was
frogli)en:h;::xt of v?ew a decided advantage. As early as 1918 it was
tolerably obvious that Ca 9 was the best of the pure l}ne selections
and, pending the completion of field tests, the multiplication of a stock
f ,ure geod was taken up. This enabled thfa whole .of t}le available area
gnI;:he Kalianpur farm to be sown with this s.electmn in 1919 and ff;r
domonstrations of the superiority of thig s.electnon to l.)e carried out in
the fields of selected cultivators,.in ad_dltnon t? prov1d.mg a reasonable
quantity of cotton for the spinning trials carried out in 1919 an('i 1?20.
For sowings in 1920 seed for some 1,200 acres was fwallable .for distribu-
tion. The bulk of this was reserved for an area in the nelgl%bourhood
of Cawnpore where American ootton growing is W.ell estabhshed. and
where a Teasonable estimate of maximum seed requirements per village
could be framed. In the villages selected no other American cotton
geed was supplied and no other was grown; 88 & matter of fact, these
villages only grew a negligible amount of dem: cotton.A By arrangement
with a Cawnpore firm of ginners a special buying deP?‘f for Ca9 kapas
was opened locally and separate ginning ul}der supervision was arranged
to avoid any mixing of the seed. I.n this way seed enough for some
90,000 acres is available for 1921 sowings, and the complqte r?plaoement
of the selested Cawnpore-American previously grown is :Owb‘leé
or some years to come seed control is-essentia.l to the maintenance
of gawnpore-i;merican cotton as an unmixed orop. allli‘ortténzltlely t:he
amount of seed required for an acre of cotton is small an ?bFn::
nominal compared to crops such as wheat. It is therefore po:s! )
oarry departmental seed distribution and control tfouan ?xte? :mp;)s-
sible in the case of many crops. The seed multip m]?:ilia 80 ors g
cotton being approximately 40, it is now pqssxble on tht; ; oogpuz o f
Farm to grow enough seed of any one variety to supply X aor:s o
oultivators’ cotton in the ensuing year and this, allowing for wastage,
oould in turn provide for 40,000 acres in the se?ond year. + Lo
Given therefore a circle of selected growers in & convenien %o ty,
the maintenance of purity is feasible sinse the seed to sow thf Contr

@ BTThan0n




12 CAWNPORE-AMERICAN COTTON, If

‘Seed Farm area can be produced on one to two acres one year previously
and the quantity required for this can be grown under nets with ease.
Thus in four years seed for a minimum of 40,000 acres can be worked up
from protected plants. From 1921 this scheme will work automatically,
the protecting of seed plots by nets being continued until found un-
necessary.

Tt is not possible to prophecy as to how many years such seed control
may be necessary. As the area grows risks of accidental admixture
becomes less but the chance of fraudulent mixing always remains, parti-
cularly when the prices of staple cotton are relatively high.

Conclusion.

By pure line selection with the necessary precautions against cross-
fertilization a pure race has been isolated from the mixed acclimatized
exotic known as Cawnpore-American cotton. This yields well, has a
staple of 1" to 13" and is suitable for spinning 25’s warps and 30’s
wefts in Cawnpore and up to 36’s in Lancashire. Over 1,100 acres of this
selection were grown by cultivators in 1920 and sufficient seed is now
available to replace the original Cawnpore-American entirely. An
independent market for unginned American cotton (kapas) has been
established in Cawnpore.

_,/”—75“[!36z
—
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Publications of the Imperial Department ‘ot A RBREAT in Zeidia.

To be had from :—

The Office of the Agricultural Adviser to the Government of India, Pusa, Bihar,
and from the following Agenta ;—

(1) Thacker, Spink & Co., Calcutta. (7) Thacker & Co., Ltd., Bombay.

(2) W.. Newman & Co., Calcutta. (8) Sunder Pa,ndu;a,ng, Bomba;.y

(3) R{u .M. C. Sarkar Bahadur & Sons, Calcutta. (9) Rai SahibM. Gulab Singh & Sons, Lahore.
(4) Higginbothams, Ltd., Madras, (10) Manager, Educational Book Depot, Nagpur.

(5) Thompson, Lid., Madras.
(6) D. B. Taraporevala, Sons & Co., Bombay.

A complete list of the publicationsof the Imperial Department of Agriculture in India can be ob
tained on application from the Agricultural Adviser to the G i Bihar or
from any of the above-mentioned agents. overnment of India, Pusa, Bihar, or

Theso publicationslare t—

1. The Agricultural Journal of India. A Journal dealing with subjects connceted wi i
economics, fiekl and garden crops, economic plants and fraits, ]soils, manur;’sdn;";:l*‘logsfgiul::ﬁgl
vation, irrigation, climatic conditions, insect pests, fungus discascs, co-Ope’mtive credit, a y
cultural cattle, farm implements, and other agricultural matters in India. lllustrations inc’ludg'"-
coloured plates, form a prominent feature of the Journal. It is edited by the Agrieultur’o,l Ad ine
to the Government of Indis, and is issued once every two months or six timesa year. A Mg
Subscription, Rs. 6 or 9s. 6d., including postage. Single copy, R. 1-8 or 2s. ) nnual

9. Scientific Reports of the Agricultural Research Instjtute, Pusa.

3. Annual Review of Agricultural Operations in India.

4. Proceedings of the Board of Agriculture in India.

5. Proceedings of Sectional Meetings of the Board of Agriculture.

6. Momoirs of the Imperial Department of Agriculture in India :

(a) Botanical Series.

(b) Chemical Series.

(¢c) Entomological Series.
(d) Baoteriological Series.
(e) Vetcrinary Series.

7. Bulletins issued by the Agricultural Rescarch Institute, Pusa.
8. Indigo Publications.
9. Books.
The Io;{lwing a;o }ho Apublitiatim;s Rol the :;ult tvq: years :— 7 .
Scientifio Reports of tho Agricultural Rescarch Institute and College, Pusa (includi
of the b‘cgrctary, Sugar iurcnu), for the year 1919-20. Price, R..gl. {including the Report,
Scientific Reports of the Agricultural Research Institute, Pusa (including the Reporte of the Imperia
Dairy Expert and the Secretary, Sugar Bureau), for the year 1820-21. Price, R. 1.8, )
Report on the Progress of Agriculture in India, for the year 1918-19. Price, R. 18 or 2s. 3d.
Review of Agricultural Operations in India, 1915-20. Price, R. 1-4.
Proceedings of the Board of Agriculture in Indis, held at Pusa on the lst December, 1919, and follow-
P ingdi days gwﬁoh ﬁppendioes). ?glce, 1185 1210‘1;V la.k3d.‘ Indis. hol X
roceedings of the Third Meeting o cological Workers in India, held at Pusa on
; 1021, and following days. 8 Brice, As U T the Tth February,
roceedings of the Second Meeting of Agricultural Chemists and Bacteriologists, hol
7th February, 1919, and following days. Prios, As. 10, 2logiats, bold at Pusa on the
Proceedings of the Third Entomological Meeting, held ab Pusa in February 1919  Price, Rs. 17-8,
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MEMOIRS OF THE DEPARTMENT OF AGRICULTURE IN INDIA.
e Botanical Series

X, No. V. Studics in the Pollination of Indian Crops, 1, by A. Howaxp, C.LE,, M.A.,
GasrizLre L. C. Howarp, M.A,, and ABbur Ranman Kuan. Price, R. 1-4,

X, No. VL “Kumpta” Cotton and its Improvement, by G. L. Korrugr, B. Ag. Price,
R. 1.12 or 3s.

X1, No. 1. Some Aspects of the Indigo Tndustry in Bibar. Part 1. The Wilt Discaso
of Indigo. Part 1I. The factors underlying the seed production and growth
of Java Indigo, by Aubrrr HOWARD, C.LE., M.A., and GaBRieLie L. C.
HowarDp, M.A. with the assistance of Cuowpmary Rampuan SINGH and
Maurvi Aspur Raumany KuaNn.  Price, R. 1-2 or 2s.

XJ, No. IL Studies in Diseascs of the Jute Plant. (1) Diplodia Corchori, Syd., by F. J.
I. Suaw, p.sc., A.R.C.S., F.L.S. Price, Rs. 2 or 2s. 8d.

X1, No. IIL Morphology and Parasitism of dcrothecium Penniseti n. sp. (A New Diseaso
of Pennisetum typhoideum), by MANORANJAN MiTra, M.Sc. Price, R. 1-4.

XJ, No. 1IV. Studiesin Gujarat Cottons, Part I, by MacaNLAL L. Parer, B.Ag.  (Inthe press.)

XI, No. V. Die-back of Chillies (Capsicum spp.) in Bihar, by JEHANGIR FARDUNJT Dasrug,
N.Se.  Price, R. 1 or 1s. 4d.

XI, No. VI The Influonce of Atmospheric Conditions upon the Germination of Indian
Barley, by W. Younguan, B.sc. (I the press.)

XI, No. VIL Correlation of Colour Characters in Rice, by G. P. RECTOR, M.A.,, B.Sc. (In
the press.)

XI, No. VIII. The Inheritance of Characters in Rice, 11, by 1. R. PARNELL, M.A., Ag. DIP,
(Cantab.), with the assistanco of Go N. RaNGAswAMI AYYANGAR, B, K,
Ramian, Liag, and C. R. SRINIVASA AYYANGAR, L.Ag. (In the press.)

Chemichl Series

V, Nos. VII. The Gases of Sw&xmp Rice Soils, V—A Moethane-oxidizing Baeterium
& VIII. from Rice Soils, by P. A. SUBRANMANYA AYYAR, B.A.; and The Gases of

Swamp Rice Scils, VI—Carbon Dioxide and Hydrogen in relation to Rice |

Soils, by W. H. HArrIsoN, D.sc. Price, As. 12 or ls. 3d.

V, No. IX. The Retention of Soluble Phosphates in Calcarcous and Non-calcareous Soils,
by W. H. HARRISON, D.8.0., and SURENDRA LaL Das, M.se.  Price, R. 1.

V, No. X. Windrowing Sugarcane in the North-West Frontier Province. Part 1. The
Effect on the Economical and Agricultural Situation, by W. RoBERTSON
BrowN. Part II. The Effect on the Composition of Sugarcane, by W,
H. HARRISON, D.S¢., and P. B. Sanvayr, m.sc. Price As. 12 or 1s.

V1, No. I. Investigations on Indian Opium No. 1. Non-environmental Factors influenc.
ing the Alkaloidal Content and Yicld of Latex from the Opium Poppy
(Papaver somniferum), by HaroLp K. AxyerT, D.$c. (Lond), r.1.c., M.S.K.AC.,
Hari Das Sgy, M.sc.,, and HaR DAvarL SINGH, B.sc.  Price, R. 1-8 or 2s.

VI, No. 1I. Investigations onIndian Opium No.2. The Effect of Non-cnvironmental Factors
on the Alkaloidal Content and Yicld of Latex from the Opium Poppy (Papaver
somniferum) and the bearings of the work on the functions of Alkaloids ir
Plant Life, by HaroLp E. ANNeTT, D.SC. (Lond.), Fi1.0., M.8.E.4.0. Price
Rs. 2 or 2s. 9d. ’

VI, No. IIL. Studies in Soil Moisture, Part I, by B. H, WiLsvox, B.4. (Oxon.), LE.S. Price,
R. 1-8 or 2s.

VI Nos. IV Variations in some Characteristics of he Fut of Buffalo and Cow Milk with

&V. charges in Yoason and Feeding ; The Mutnal Applicability of the Analytical
Figures for Buttor Fat and Ghee, by F. J. PLymgN, 4. 0.1, and A. R,
PADMANABHA AIYER, B.A. (In the press.)
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Entomological Series . p i —

~ 7o )
No. V. The Rice Leaf-hoppers (Nephotettiz bipunctatus, %Wwahg’
v, No Motsch.), by C. S. Misga, B.A. Price, R. 1-8 or 3s. e - .
V. No. VI. 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 Rao Samip Y. RamacHANDRA Rao, M.A, P.ES. Price, Rs. 2-4.

vol. VI, Nos. I—IX. Life-historics of Indian Insects : Microlepidoptera, by T. BaAINBRIGGE FLETOBER,

Yol

Vol.
Vol.

Vol
Vol.

Vol.
Vol.

Vol.

‘Vol.

Vol.
Vol.

R.N., F.LS., B.C.8., F.2.8. Price, Rs. 7-8 or 11s. 3d. )

VI, Nos. I& IT. New Indian Gall Midges (Diptera), by E. P. FELT ; and Description of a Rhino-

cyphine larva from Shillong, by Major F. C. FRastr, 1.M.8. Price, As. 12.

VI, No. III. Indian Grass Gall Midges, by E. P. Felt. Price, As. 10 or ls.

VII, Nos. IV&V. New Indian Gall Midges (Itonidide), by E. P. Fert ; Three Now Wasps from

India, by G. R. Durr, B.A.  Price, As, 12 or ls.

VII, No VI Life-histories of Indian Insects. Diptera : Sphryracephala Hearseiana, Westw.,

by 8. K. Sex, B.sc. Price, As. 12 or 1s.

VII. No. VII. New and Rare Indian Odonata in the Pusa Collection, by Major F. C. FraSER,

M9 (In the press.)

Bacteriological Series

? . brince in India, by C. M. HUTCHINSON, C.LE., B.A. Ifrice, Rs. 3-8 or 5+, Ga.
% i\égﬁ V?}}. g:ut‘i]iles on the Root Nodule Organism of the Legnminous Plants, by N. V.

Josni, M.sc., B.A,, Lag. Price, R. 1-4 or 2s. 6d.

Veterinary Series

1L, No, 1II. The Virulence of Tubcrele Bacilli isolated from Bovine Lesions in Indis, by

A. L. SHEATHER, B.SC., M.R.C.V.8. Price, R. 1.4 or 1s. 8d.

N iI. Bovine Lymphangitis, by A. L. SHEATHER, B.Sc., M.R.C.V.S. Pric, R. 1-8 or 2e
;I[IIL L\lr\oo' lTV'.I Stutlies inyRiI;ldOrpCSt, by W. A. Poor, M.R.C.v.8.,, and T. M. DoYLE, F.R.C.V.8
, No. .

(In the press.)

IIL, No. V. BEtiology of Equine Contagious Abortion in India by T. M. DovLg, F.R.O.V.8,

(In the press.)

BULLETINS ISSUED BY THE AGRICULTURAL RESEARCH INSTITUTE.

No.

. 97

98,

99,
100.
101

PUSA

Notes on' Practical Salt Land Reclamation, by G. 8. HENDERSON, N.D.A., N.D.D. Prics,
. 6. )
Svﬁga,mus laryngeus in Cattle and Buffaloes in India, by A. LmsLIE SHEATHER, B.SC.,
" M.R.C.V.8., and A. W. SHILSTON, M.R.C.V.5. Price, As. 6. ]

The Orange : A Trial of Stocks at Peshawar, by W. RoBERTSON BrOWN. Price, As. 6.

A Proliminary Note on the Behaviour in North India of the first bateh of Sugarcane Seed.
lings distributed from the Sugarcane-breeding Station, Coimbatore, by T. S, VENKATRA-
MAN, B.A. Price, As. 8. ) o

A Note on the Treatment of Surra in Camels by Intravenous Injections of Tartar Emetia,
by H. E. CrosS, M.R.C.V.S., D.V.H., A.8¢. Price, As. 2.

A Summary of Experiments on Rice in Bihar and Orissa from 1912 to 1919, by &, C
SHERRARD, B.A. Price, As. 10. '

Ustilago Crameri, Koern. on Sctaria italica, by S. SUNDERARAMAN, M.A. Price, As. 4

The Course that Surra runs n Camels when Naturally Contracted and when Artificially
JInoculated, by H. E. Cross, M.R.C.V.8., D.V.H., A.8C. Prioe, As. 6..

The Course thet Camel Surra runs in Ponies, Buffaloes and other Animals, by H. E. Cross,
M.R.C.V.S., D.V.H., A.80 Price, As. 4.

Annotated List of Indian Crop-Pests, by T. BAINBRIGGE FLETCHER, R.N., F.L 4, F.BS.,

. Prioe. R. 1.8, o )
Sogzhgnseitx:o:ecently poted a8 Injurious in South India, by T. V. RAMAKRISENA AXYVAR

B.A., R.E.S., F.2.8, Price, As. 8.
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125.
126.
127.

. 128,
. 129,

. 130.

131.

. 132,
. 133,

134

PUSA— (concld.)

Borers in Sugarcane, Rice, ete., by T. BAINBRIGGE FLETCHER, R.N., F.L.S, KE.5, K.7.5,,
and C. C. GuosH, B.A. Price, B, 1.

Some Tndian Fconomic Aleyrodidic, by . 8, MisRra, B.A.  Price, As. 8.

The Rice Leaf-hoppers, by C. 8. M1sxa, B.a.  Price, As. 6.

Cotton Bollworms in India, by T. BamnzriGer FLETCHER, R.N., F.L.8., F.E.°,, F.%S., aml

(. S. Misra, B.A. DPric. As. 8.

The Pink Bollworm in Egypt, by Lrwis H. Goven, vh.p., ».8.s. Price, R. 1.

Experiments in Egypt on the Survivul of the Pink Bollworms (resting stage larves) in Ripe
Dameged Cotton Bolls buried at different depths, by ¥. C. WiLLcocks. Price, As. 5.

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

Tukra Disease of Mulberry, by C. 8. Misra, 8.4, Price, As. 4.

The Preservation of Wood against Termites, by T. BAINBRIGGE FLETCHER, R.N., F.L.§.,.
1.E.8., .7.8., and C. C. Grosg, B.a. Price. As, 3.

Stored Grain Pests, by T. BAiNeRIGGE FLETCHER, R.N., ¥.L.S., F.E.S., F.2.8., and C. ¢,
GrosH, B.A, Price, As. 14.

Notes on Rearing Insects in Hot Climates, by T. BAINBRIGGE FLETCHER, R.X., F.T.4.,
F.E.8., F.Z.5., and C. C. Guosn, B.A. Price, As. 7.

Tints on Collceting and Preserving Insccts, by T. BAINBRIGGE F-TTCHER, R.N. WL.S.,
¥.E.S., F.2.8. Price, As. 10.

The Preparation and Repreduction of Scientific 1llustrations, by A, W. Spater.  [rice,
As. 4.

Noto on Plant Imports into fndin, by T. BAINBRIGG 11 FLETCHER, R.N., F.L.S., F.ES., F.Z.8.
Price, As. 7.

A Survey of the Indian Poppy-growing Districts for Morphine Content of the Opium pro-
duced, by H. E. AXNETT, D.sc. (LowD,), F.I.C., M.8.E.A.C., HARI Das 8uN, M.sc., and
Har Dayar Sinan, B.sc.  Price, As, 2.

Experiments with Castor Seed Conducted at Sabour, by C. SomErs TAYLOR, B.A. Price,
As. 3.

The Saving of Irrigation Water in Wheat-growing, by ALBrRT HowaRD, C.LE., M.A., and
GaBRIELLE L. C. HowaRDp, Mm.A. Price, As. 4.

The Agricultural Development of Baluchistan, by ALBERT HOWARD, C.LE., M.A., and
GaBrIELLE L. C. HowaRrp, M.A. Price, As. 6.

The Serum Simultancous Method of Inoculation against Rinderpest, by W. A. Poor,
M.R.C.V.S. Price, Ag, 2.

Notes on Contagious Abortion in Pony and Donkey Mares, by R. BRANBORD, M.R.C.V.S.,
and T. M. DOYLE, F.R.C.V.8. Price, As. 5.

Pusa 12 and Pusa 4 in the Central Circle of the United Provinces, by B. C. BURT, M.B.E.,
n.Sc., F.C.8., ALBERT HowARD, C.LE., M.s., and GaBRIELLE L. C. HowaRp, M.a.
Price, As. 11.

Tho Bundelkhand Cottons. Experiments in their Improvement by Pure Line Selection,

by B. C. BURT, M.B.E., B.SC., P.C.8,, and NizaMUDDIN HAipgr. Price, As. 4

Safflower Qil, by ALBerT HOWARD, C.I.E., M.A., and J. STewART REMINGTON. Price As. 4,

The Weevil Fauna of South India with special reference to species of Economie Import-

ance, by T. V. RAMARRISENA AYYAR, B.A., F.BE.S., F.2.9. (In the press.)

Cawnpore-American Cotton, II. Further Field Trials (1918-20), Spinning Trials and

Market Organization, by B. C. BURT, M.B.E., B.8c., ¥.c.8. Price, As. 4. .

The Coconut Bleeding Discase, by 8. SUNDIRARAMAN, M.A. (In the press.)

Helminthosporium Disease of Paddy, by S. SUNDERARAMAN, M.A.  (In the press.)

The Preparation of Anti-rinderpest Serum using Animals of moderate suscoptibility as
Virus Producers, by W. A. Poor, a.k.0.v.5., and 'T. M. DOYLE, ».R.C.V.8. (In the press.)
Feeding Experiments at Government Cattle Farm, Hissar, by R. Branrorp, M.R.C.V.8,

and E. SEWELL, M.C., M.R.C.V.8. (In the press.)

An Entomologist’s Crop Pest Calendar for the Madras Presidency, by T. V. RaMARRISHNA
AYYAR, B.A., F.ES8., F.Z8. (In the press) -

Report of Campaign against Spodoplera mauritia, Boisd. (Noctuidae) in Malabar, by E.
BALLARD, B.A., F.ES. (In the press.)

Results of Investigation of Bionomics of Plulyedra gossypiella, Saunders, in South India,
together with some notes on Earias insulana and E. fabia, by E. BALLarp, B.A., F.RE,S.
(In the press.) . i

Supplementary Observations on Borers in Sugarcane, Rice, etc., by C.C. Grosg, B.a. (In
the press.)

M SINGH PruTHI, M.Sc. (In the press.)

T reyed

. 135, Sog;e %l;;ervations on the Control of Field Rats in the Punjab, by M. A. Hussain, M.a.,

[Continued on page 5 of cover
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N»n. 6. The Effoct of Manuring with Superphosphate and Sann%fes -Yield of .Orops on Indigo
Planters’ Estates in Bihar-—especially of Rabi Crops in the Sei3bn 1918-1919, by W. A.
DavIs, B.Sc., A.0.6.1.  Prioe, As. 6.

No. 7. The Conditions affecting the Quality of the Java Indigo Plant (Leaf yield and richness of
the leaf in indigotin), by W. A. DavIs, B.9c., A..0.1. Price, As. 9.

No. 8. Note on the Development of the Indigo Industry in Assam in conjunction with Tea and
other Crops, by W. A. Davis, B.Sc., A.0.G.1.  Price, As. 3.

No. 9. The Nature of tho Changes Oceurring during the Extraction of Indizo from the Java Plant
(Indigofera arrecta), by W. A. Davyy, B.4c., 2.0.6.1, Price, R. 1.

No, 10. Noto on the Deterioration of Indigo Seed during Storing, by Major W.R.G. ATRINS, sc.p.,
r.1.c. Price, As. 3.

.

BOOEKS

* Wheat in India,” by ALBERT HOWARD, M.A., A.R.C.S., F.L.S. ; and GABRIELLE L. C. Howarp, M.A,
288 pp. Price, Rs. b or 7s. 6d. .

# A Description of the Imperial Baoteriological Laboratory, Muktesar ; 1ts Work and Products,” by
Major J. D. E. HoOLMES, M.A., D.Se,, M.R,C.V.8. Price, As. 8 or 94,

«« Agrioultore in India,” by JAMES MACERENNA, M.A., 1.C.8. Price, As. 4 or 3d.

~Somo Disenscs of Cattle in Indin. A Handbook for Stock-owners.,” Price, As. 8 or 9d,

* The Tmportance of Bacterial Action in Tndigo Manufacture,” by C. M. HurcHINSON, B.o. Price,
As. 2 or 3d.
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