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NOTE

ON THE

COTTONS OF THE BOMBAY PRESIDENCY
AND THEIR TMPROVFMENT.

I.—INTRODUCTION, l

K worl of explanation seems necessary as a preliminary with
k;ard to the term ¢ improvement’’ in relation to cotton.

The quality of cottou-fibre in contradiction to the plant depends on

b following G factors in the fibres which compose 1t, v7s ;— ;
(a) length, |
(b) strength, |
(¢) fineness.
(@) uniformity,
(¢) colour,
(/) cleanness.

Constituting the “ Staple.”’

} Determining the ¢ Grade.”

Other less clearly defined qualities are *“bulkiness” and elasticity.
te matter is however not so simple as it might first appear and the
lue of a sample of cotton does not vary directly with all the factors
ove-mentioned though it does with most of them. Thus if one of
e factors—length, strength, nniformity—cleanness or increases while
e remaining 5 factors remain the same, it may be said with certainty
at the value of the sample increases also; if, however, the fineness
oreases while the other 5 factors remain constant, the sample does
t necessarily increase in value. This is due to the fact that ditferent
rles of cotton are used for different purposes ; thus while Sea Island
d Egyptian are used for the manufactures of an extremely fine and
ong material, e, g., musling, laces, mercerized cotton goods, mail
gs, &c., and American, Broach, &c., for the manufacture of ordinary
ticoes, tho roughest types of cotton, e. g., Bengals and Khandesh,
ough used to a certain extent for mixing with finer growths are also
‘gely used for mixing with wool in the manufacture of worsted
odg. Now for the manufacture of calicoes the finer and smoother a
tton is the better, while for mixing with wool roughness is required.
then we increase the fineness of such growths as Bengals, Khdndesh,
+, which, as far as the purposes to which they are pat go, may be
nsidered to be on the border land between cotton and wool, we
'rease their value as cotton but decrease it as wool. The question
0 arises whether an improvement| in these growths should be
empted in the direction of finenegs or of ronghness. In the case
B 9G5—1
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of the superior growths, such as Egyptian, American and Broach, there
can be no doubt that improvement should be attempted in the direction
of a longer, stronger and finer fibre. As an example of a coarser and
shorter cotton that is more valnable than a finer and longer one to
which it is in other properties similar may be mentioned Comilla.
This cotton may fetch a higher price by as much as 25 per cent. than
ordinary Bengals and Khdndesh owing partly to its being picked cleaner -
but partly also to its being rougher than the latter. As Kapds (seed
cotton) 1ts price compared with those mentioned is still greater
owing to the higher percentage of lint to seed contained in it '

2. The 6 qualities that determine the value of
manufacturer are as above stated. From the cultivato. ', TN
the value of a variety of cotton—the plant in contradiction to t}
fibre—depends on :—

(9) yield per acre of seed-cotton,

(k) price of seed-cotton,

(¢) hardiness of the plant,

(/) method of ripening. ‘

The yield per acre is of the very greatest importance, but for t
purpose of deciding the question of the superiority of one or other
two competing varieties is indissolubly bound up with the question «
the price of the produce. The point can be settled only by actu
13xperiment in the field, Asanexample we may quote the fine-staple
Bani of Hinganghdt which has been largely replaced by the coars
Jari or Varddi, and here it would appear that the producer an
consumer (or rather a particular class of consumer) may be anxious
proceed in opposite direction. Thus the Lancashire spinner would
prefer that the finer Bani be grown since he cannot use the coarse
Jari, while the cultivator may claim that Jari gives him a larger
yield per acre and that the price obtained from the worsted-manu
facturers of Saxony, though not so high per maund as that obtained
for Bani, is such as to make the value per acre of Jari greater than
that of Bani. :

The price of seed-cotton again depends on

(a) the value of the cotton,
(8) the percentage of cotton to seed. l

8. 1t is obvious that the ratio to one another of the prices whicl
the cultivator receives for equal weights of seed-cotton of two differen,
growths is not necessarily identical with the ratio between the pric
of equal weights of the cotton of the two growths. Seed-cotton d
one variety may be even dearer than seed-cotton of another variet]
while the cotton itself of the latter is the higher priced of the two.

Thus if seed-cotton of Bani is/worth Rs. 7 and of Varddi Rs. 7:

per Bengal maund the cotton(&in Bombay may be worth respectively
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Rs. 235 and Rs. 200 per candy. These figures are reconciled as
follows : —The percentage of cotton in seed-cotton is in the case of Bani
25 and in the case of Varddi 833-3. From four maunds of seed-cotton of
Bani therefore one maund of cotton is obtained, while the same quantity
of cotton is obtained from three maunds in the case of Varddi. Now
if we t- e Re. 1 per maund of cotton as ginning charges and another
gte = 9, %e rail charges to Bombay and if we take the value of the

eeu 7 "% Rs. 2 per maund we have (neglecting profit and broker’s

0O,
comnn, X %
—_— o “

N

‘ . Value. Value.
Rs. Rs,

\?ni ...| Sced-cotton (4 maunds).] 23 |} Produces| Cotton (1 maund) e X
+ ( +
Ginning 1 ’ Seed (3 maunds) 6
1 + ! \
Freight on cotton ... 1 { | s
30 | X+6
|

X =Rs, 24 per maund.
Price por candy = Rs, 235.

Value. Value.
3}: Rs, Rs,
aj.’ﬁﬂi vo] Seed cotton t3 maunds) 224 } Produces| Cotton (1 mannd) X

+ ’ +

tl Ginning ; 1 Seed (2 maunds) ... 4
t + ‘ (
t Freight on cotton 1 v
i 243 X+4
1 |
® X =Rs, 204 per maund.

Price per candy = Rs. 200.
The fact that seed-cotton of a finer variety does nobt necessarily fetch
higher Price than a coarser variety may have an influence prejudicial
the cultivation of the finer varietf. It should be remarked that
(

ure Bani seed-cotton fetches a slightly (10 to 20 per cent.) higher price
n Varddi and that in the above !hypothetical case the Bani is
posed to be impure.

I'he fact that the price of seedfcotton of two varities is not
oportional to that of the cotton, spmewhat complicates the process
cotton breeding since valuations arq made in terms of ginned cotton
nd these have to be translated into vflue per acre of seed-cotton.

4. With regard to the hardiness of} the plant little need be said as
on an average of years it is included in the factor *“yield per acre ”,
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and it is of comrse ouly on an average of years that an opinion
as to hardiness can be formed ; a new variety that in ordinary years
proves much superior to the local variety may in a year of short rainfall
suffer so much more than the latter as to prove worthless.

w

5. The method of ripening is perhaps of more importance in the
case of cotton than of most other crops. To take an instance in the
lower Tapti Valley the inferior Varadi (or Jari) of Khéndesh is growg
in places, where the superior Broach will grow excellently; th
reason given by cultivators is that owing to the fact that with the
Khéndesh variety picking extends only over a couple of weeks, while
the ripening period of Broach is 5 weeks, and theftis much more dlﬁicul
to prevent in the latter variety. Further the Khdndesh variety ripen
in November, while Broach comes to maturity in February-March ;
the former crop can thereforc be turned into cash at an earlier date
than the latter, and this with the cultivator often outweighs the con-
siderable final monetary loss incurred in the cultivation of the earlier
aud coarser variety,

8. From the point of view of the breeder of cotton the method of
ripening involves another factor, viz :—The method in which the bolls
open. This affects the cleanness of the cotton when picked; for
example the variety “ Wagad  of North Gujardt does not open comple-
tely and the cotton from this variety is invariably less clean than that of
the more widely opening Broach, the dirt (techunically leaf *’) consist-
ing of small particles of the bracteoles or leaves surrounding the boll.
This factor has received special attention in America where many of
the varieties open so widely that in picking the cotton, the picker need
not touch the boll-leaves.

IT.—Corron-growiNGg TracTS.

7. Having thus briefly noted a few of the poiuts to be constantly
kept in view in attempts to produce a more valuable variety of cotton—
more valuable to the cultivator, that is,—for growth under any particulai
set of conditions as to soil and climate—we may now consider whai
are the various sets of conditions met with in this Presidency.

The greater part of the cotton-growing area of this Presidency ma
be defined as an elevated belt o country varying in width up to' abo
120 miles extending from®thg Madras borders in the south to th
Satpuras in the north—a distanlce of 500 miles—with its Wesfern limy
running parallel to and 20 to 50 jniles east of, the summit of the weste
Ghdts, while to the eastit mgrges imperceptibly into the imme
cotton-growing tract that embrhces Central India, the Central P
vinces and Berar, Hyderabad ¥nd the western portjon of Madr
In the region where the Sdtpurafs interrupt at once this belt and. t}
line of the Gh4ts, the former pasges over the now depressed sqmr’mt ¢
the latter and appears again at ea level on the plains of Gujardt an
Kéthidwdr surrounding the Gulff of Cambay, and still further north o
those of the Indus Valley.
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8. The above-Ghét portion of this belt comprises by far the greater

portion of its area, The belt between its western liit and the sammit
of the Ghéts recdives a rainfall varying from as much as 400 inches
(nearly) in the rugged, jungle covered, rice-growing western half
(known variously as the Dangs, Mdvals, Dongri, Malldd in various
regions) to 80 inches or less in the less rugged eastern hal which
grows Bédjri (Pennisetum) or Jowsr (Sorghum). This eastern strip
passes gradually eastwards into the cotton-growing plain genenally
known as the “desh ” with a rainfall of between 20 and 80 inches. |
In the northern portion of the belt (Khéndesh) and its helow-Ghdt
connterpart (Gujarit), the rice tract is less prononnced and the tran-
sition to the cotton trach is more rapid, no distinet JowAr-Béjri zone
intervening ; while still forther north the rainfall is insufficient to
create a rice belt ab all. ’

. 9. The general appearance of this tract—the “Desh ”——is that of an
almost treeless plain (1,500 to 2,000 {eet above sen-level) the monotony
of which is relieved only by infrequent shallow depressions generally
well-wooded in which the upper reaches of the Tapti, Godavary, Bhima,
Krishna rise and their (generally intermittant) tributaries flow and by
bare flat-topped hills which rise abruptly either singly or in chains
to a considerable height above the general level. The soil is in general
of the black-cotton type but is mach shallower than in the Burtee-

“~oach (Gajardt) tract often constituting a covering often only a few
Jchea thick to the nnderlying basalt from which it 1g formed, Owing
s0 this fact and the smaller amount of precipitation the growing season
3 not long enough to allow the Surtee-Broach type of cotton to mature
sxcept in the Karndtak tract where the rainfall though smaller is
vetter distributed,than in the Surtee-Broach tract.

10, The cotton belt as.above outlined can be divided into 5 distinct
tracts defined by the character of soil and season and comsequently
also by the types of cotton grown in them though they naturally grade
off into one another.

These tracts are in the list below placed in the order of the quality
- of the cotton produced in them, the best being placed first :— :

Texture of Annusl
Soil. rainfalls
. Inches,

A, The Surtee-Broach or South Gujerdt Tract ... - o= Black clay .o 33-45

B, The Karnétak Tract ... ne e wl| Do, do. ... ,28-34

C. - The Abmedabad-Kaira or North Gujarit Tract ol Bandy o 28-37

D. The Decean Tract ~ .en e e o[ Black clay...|  20-30
E. The Sind Tract " o e | Loam 1ad 7-0 .
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The conditions of soil and climate in each of the tracts differ from
those in the others, and the tracts are more or less rigidly defined by
the combined character of these two factors. Further since the whole
Presidency is with regard to temperature well within the cotton zone,
the only item that need be considered with regard to climate is the
rainfall. The effects of temperature are complex and will not be dealt
with in this note ; they are important chiefly, in India, in the case of
the northern continental portions,

The vartety of cotton grown in any one of the tracts above men-
tioned is special to that tract and is in general the best of existing
types that can be cultivated in it and, though, as will be shown, this
type can often be improved, it can seldom be supplanted.

11. There are then two factors, »7z., soil and rainfall, which in this
Presidency define the type of cotton that can be grown in any parti-
calar tract. 1t may be here stated that soil and rainfall are comple-
wentary to one another in so far that a light soil under a heavy rainfall
13 often equivalent to heavier soil under a lighter rainfall.

With regard to rainfall it should be always kept in mind that the
best cottons of the world, vz, those of Egypt aud United States of
America grow under a rainfall (or in Egypt its equivalent in irrigation)
of four or five inches in each of the 8 or 9 months which constitute
the growing period of the varieties grown in those countries. T
total annual rainfall is then no criterion as to the kind of cotton tha
can be grown unless, as i8in general the case in India, the amoun
though varying from 7 to 400 inches all falls with the same period
tor India June to October, In India therefore the different cotton-
growing tracts are bounded generally by isohyets (lines of equal
annual rainfall) the quality of cotton varying directly with the rainfall
up to the upper limit of monthly precipitation under which the cotton
plant can grow at all. For instance, the isohyet of 45 (that is a rainfall
of 45 inches per annum) limits the growth in a southern direction of
Surtee~Broach cotton. If however the region to the south of the limit
instead of receiving its larger rainfall in the same period as the region
to the north, had it spread over a Jonger period it would not only grow
cotton but a cotton of a finer variety than the Surtee-Broach growth
(see paragraph 53) which is our best indigenous variety.

12. Corresponding then to the graduation of fibre as we pass down
the above list we get o diminution in the effective rainfall (or its
equivalent in irrigation)., By this term is mean$ the rainfali that can
be utilized by a crop owing either to its being so distributed in time
as not to run off the surface of the soil instead of sinkiug in or to the
goil being of a retentive nature and capable therefore of storing up the
heavy short-period rainfall for use by the crop after the monsoon is
over. Thus the Surtee-Broach Tract (A) has a rainfall of 33 to 45
inches and a very retentive soil, while the Karpatak Tract (B) has a
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B=—=The Karndtak Tract.

19, 'This tract together with the Deccan tract (D) makes up the
above-Ghdt portion of the cotton-growing arca of this Presidency. It
comprises the part of this Presidency lymg ecast of the line drawn
from Bérsi to Kolhdpnr and thence on to Harihar on the Mysore
border. It is largely contained within the Dhdrwar aud Bijipnr Dis-
tricts, but embraces also parts of the Kolhdpur Agency and the dis-
tricts of Sdtdra (south-east corner), Belgaum (eastern two-thirds); in
the Sholdpur District it merges with the Deccan Tract (D).

20. In this tract there are fwo types of soil; in the eastern belt a
stiff loam of the black-cotton-soil type, while in a narrow western belt
a hightish soil of a reddish colour containing scattered bands of black
soil ; this light soil belt is confined to the southern part of the tract
being contained principally in the Dharwdr District. The surface of
the country is undulating and interspersed here and there with the
low hills often rounded and covered with scrub forest. “These become
more frequent as we proceed west from the black soil belt across that
of red soil and west of u line belween Satira and Dharwdr pass into
the wooded and rugged rice tract (Malldd), which announces an
approach to the edge of the Ghits whenece a rapid descent of some
two thonsand feot takes us to the coast rogion (Konkan), where the
heavy rainfall makes rice the only crop possible. The rainfall in the
tract decreases as we proceed east from the Malldd. The chavacter of the
aonsoon differs materially in the distribution through the year of the
annual precipitation, f¥om that of the Surtec-Droach "Tract (4) as will
be obvious from the following table (to he compared with Table I) =

TABLE I1.
Rainfall in the Karnibal fract.

L ! |
Disgriet. ‘ Rl Bijie |

Dhidpwie, witarn, ! Sholipur.

“iun, ;
| | !

)
(l,vl:‘.g;,! bt | Athni |
! :
i

pae.

.
St tions, b ‘ Ton,

war, | v,

Months of !
May e .

June e
July
August

feptember

¢ s Tz
RO o - 1

October

November to
April

Arenin thousaudsi
of acres undev;
cotton in thes
districts named. i

B 565—2
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We are here in the region receiving the two monsoons, and rain is
received both earlicr and later in the yecar than in Tvact A. "This
bettor distribution in time of the annual ranfall makes up for the
smaller total amount and lower temperature as compared with that
tract and produces in the hest parts of the tract a staple, longer and
stronger than any other cotton in Indian not even excepting Broach ;.
this is also the reason why here alone of all the many regions tried,
American cotton has survived as o ficld crop among culfivators.

21, Corresponding to the two types of soil found in this tract are
grown two types of cotton known to commerce as “saw ginngd Dhér-
war >’ and “ Kumpta >’ respectively. The former—the ¢ Vildyii hatti ”’
of coltivators—is tho acclimatized American species, Gossypium hir-
sutum, and is the produce of sced introduced in 1830. It is grown
almost exclusively on the red and medinm and shallow black soil
areas of the Dharwdr District. [t need hardly be said that it retains
only a small semblanco to its ancestor since no selection of secd has
taken place, though in attempts at acclimatizing any crops this fact is
of the very first importance. The saw ginned of Hubli fetches Rs. 3
to 10 more than that of Cadag owing probably to the better rainfall at
the former place.

The cotton known commereially as Kumpta and to the cultivator as
« Jowéri hatti” (country cotton) is a varioty of the herbacenm species tha
is hardly distinguishable from the Surtee-Broach plant (of which it is.
probably the direct descendant), except by the character of the produe
which gives a lower ginning outturn of o slightly longer fibre, the
cotton being very thin on the seed, The outturn at the gin is much
less than in the caso of the acclimatized American, and it is this factor
probably more than any other that has enabled the exotic to compete
with the indigenous, since the yicld of the former in seed-cotton is no
greater if as great while the valne of the cotton itself is less (vee
Table X).

22, "1Tho aveas under these two varietics of cotton are not returned

| separately but it may bo stated that as a pure erop the American is

confined almost eutirely to the Dharwdr District and to the Barsi
T4luka of Sholdpur thongh sown mixed with Kumpta in other parts of
the tract. Tt probably ocenpies abont £00,000 acres.

Kumpta covers a very large proportion (about 85 per cent.) of the
avea given at the base of Table IT and occupies abont 1,200,000 acres.

The areas under cotton in the chief cotton-growing tilukas of the

Dhérwér District are given below with a rough estimate of the
percentages of tho two kinds of cotton and tho red and black variety
- in the soil that bears thom 1



Bullelin,
Cotton.

Puble 111,

(' Fletcher.)

Taluka,

Dhirwir cor es
Hubli

Bankdpur

Héngal

Kod
Réanchenunr

Karajgi

Navalgund .
Ron ces vor
Gaday
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|
|
1

]
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o
55
1v0
I
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{

. . i
averages about 150 1hs. ol seed’
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28. Tu the south of the tract, c.g., Dhdrwir, sowing of both the

tvarieties takes place in August-September, the north-east monsoon
) being there dominant. As wo proceed north the influence of the
north-east monsoon diminishes and in Bijapur and Sholdpur and

northwards sowing generally takes place in June-dJuly.

The votation is either a two-year onc with Jowir or a threc-year one

with Jowdr and wheat.

24, 'The effect of being sown for generations i August-September |
appears to have bad the effect of causing a difference not only in the |
produce of Kumpta as compared with its parcnt Broach but also of
Kumpta at Dbhdrwir in

changicg the conslitution of the plant.

-consequence not only produces sced-cotton with a lower ginning out-
turn and a slightly longer fibre than Broach but behaves differently
from the lutter variety when both are sown togetber at the time (June-

July) at which Broach is generally sown. For instance on the
" Dhérwédr Farm on its inception in 1904-1905, it was decided to re-’
introduce Broach into the district and see it fresh blood would not
increase the ginning outturn without causing deterioration in the

staple.

separately at the end of Junc.

Accordingly two plots were sown with Kumpta and Broach
Kumpta lost its leaves in September

and ripened in Névewber-December yielding 690 1bs, of seed-cotton |
per acre, 26 per cent. of which was cotton. Broach; on the other haud,
continued to grow well and in February-March yielded 1,066 1bs. of

seed-cotton, 32 per cent. of which was cotton.

valued at Rs. 210 per candy (784 1bs.) and the Broach at Rs, 208,

The Kumpta was'

11

pae=S i
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It would appear from the following tuble of tewperatures that the.
Kumpta variety is accustomed when three months old to be checked
by the colder weather of November-December (sece mean minimum
temperatures in the table) and when, owing to carlier sowing, it
attained this age in September, was forced to earlier maturity by the
warmer weather of that pcriod. Broach on the other hand being
aceustomed to a still higher temperature continucs to grow normally
with the result that an extremely good yield was obtained :—

Table 1V—T empemtui 3.

htemebr

“ Novembher
i December, I

o "Mcmx waxinmuan .. &2 80
Dhirwite “
1 Do, mintmum L. . €8] ¢t
) ( Do, maximum .., 9% | o0
Surat

-
l Do, minimum .

It is hoped that by mtroducing fresh blood of the original stock into
the Karnatdk wuch good will resvlt. This is being done both by
mtroducing Broach as a ficld crop and also by hybridizing the Kumpta
with Broach,

25, The fact that in the Sholdpur District only 2:4 per cent. ofthe
unirrigated crepped arca is put under cotton, while in Bijipur nearly
20 per cent. is under this erop is due in a gleat part to the lighter
nature of the soil in the former district, while under the same rainfall
the black soil of Bijdpur cannot except in good seasons mature
this crop. The monsoon is also more nncertain in the former district
which seldom enjoys a good scason more than once in 4 ycars. This
effect of character of soil is well shown in Sholdpur District itself, the
talukas of Bdrsi and Sdngcla in which the area under cotton is
respectively largest and smallest in the district, having rcspectively-
6 per cent. and 1 per cent. of their unirrigated cropped area under
cotton. This great divergence is due not so much to rainfall as to
the fact that the soil in Bdrsi is of a heavy black type whilc in Sfngola_
it is light and stony. Again in the Bérsi tdluka of Sholdpur the rain-
fall is greater and better distributed in time than in other tdlukas
of the district. This is owing to the ncarness of the Bgldghdt hills and
the cotton grown in this region is better than that of other tdalukas
of Sholdpur, e.., Sdngola, which enjoys a worse rainfall (sce Table 11).

This tract as was stated above merges into the Decean tract in the
north and cast, In those parts therefore we find a mixture of varieties,
for example in the Bérsi Téluka of Sholipur and the Inddpur ‘Tdluka
of Poona there are grown the three varieties of Kumpta, American
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and the Decean growth, in some cazes as more or less pure crops, in
others as a mixture containing 2 or all the kinds.

26.  The names under which the cotton of this tract comes into the
markeb are given in Table 1X below. Westerns is the produce of the
same species of plant as Kumpta, the difference between the two being
that the latter is grown under better conditions of rainfall than the
former and is therefore of better quality, Thus Westerns come from
the Sholdpur (except Bérsi), Bijdpur and Belganm Districts and from
Bellary (Madras) and are valuned at about Rs. 30 per candy below
Kumpta, A refercnce to Table IT will show that the rainfall in these
places is as much in the caze of Bellary as about 10 inches below that
of Hubli in the Dhérwdr District which is typical of the Kumpta
growing areas. Further, much of the cotton from Sholépur and
neighbouring places is still band-ginned which will account for 10 of
the 30 rupees by which the price falls short of that of the best
Kumpta.

Cotton from Miraj though classed commercially as Westerns (sce
Table IX) is grown under the same conditions as good Kumpta and ‘
generally fetches the same price as that growth, Again cotton from i
Athni (Belgaumj though grown under the same raiunfall as that fromi
Bijépur District is of better quality than the latter owing to the morol
retentive nature of the soil which 1s of the good black cotton soil type. |

(O)—The Ahmedabad-Kaira ¢r Novlhern Gujarit Tracd.

27, This tract comprising the two districts named, together with :
‘the northern part of the Broach District is somewhat remarkable in|
that it grows within a narrow area a number of types in a more or|
less unmixed condition, This is due partly to the black soil occarring |
in patches in the prevalent gorddu soil of the district, partly to the use |
of well-irrigation and partly to the cultivator’s individual taste. *

Except in the “ Bhial ”’ or black soil arca comprising the southern half |
of the Dholka and the castern half of the Dhandhuka tdlukas the!
Broach variety (here kuown as Lilia) will only mature if the rainfall is |
supplemented by three or four waterings after the close of the monsoon ; |
this black soil area is in reality a part of the Surtee Broach 'ract but
is separated off from it by the Gulf of Cambay and can thus for|

“geographical reasons be conveniently treated of here, [

The tract is a part of the gord/s plain mentioned above that'
‘commences iv the north ‘of the Broach District and extends to the
Iudus Valley. The soil is in general light, both in colour and testure, |
and is specially suited for cultivation under wells, which are very
numerous, The general appearance of the plain in those parts that |
enjoy a rainfull of over 20 inches is that commonly described as!
“park like ”” fields being well wooded and separated by high cactu~ !
hedges at frequent intervals in which occur mango and other trees,

I
\
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28, The averago raiufall in the tract is aboub 80 juches, ‘its distri-
bution during tho monscon being illustrated by the following table :—

TapLe V.,

Rainfudl in inches,

{

: Month. Almedabad, | Nadidd, \ Kairu. Dhandbuka.

|

| .v ."i__m._-, S
L June o] 136 S8 198 420

PJuly L 1084 1208 | 1171 10754

! Angust ... o 858 1160 H 606

| September - +31 678 (21 506

" October to May ors e 119 1-28 141 202

: Total o 31:30 3755 ’ 3272 27-02

- Passing from the cotton-growing tract we avrc considering the
Crainfall on the great gordde plain gradually diwinishes until it
practically vanishes in the almost rainless Indus Valley.

29. The four chief types of cotton grown in this tract are known
to cultivators as Wigad, Ldlia, Goghéri (or * K4nvi) and Rozi (or
{ Jeria). Commercially they arc grouped ander the common nawme
“ Dhollera ”’, a term which is almost synonymons with that of « Broacl:
(Gujardt cotton).”” This growth is largely consumed locally in the '
mills of Ahmedabad.

80, Wigad is u varicty of the herbaceum species which differs from
Broach outwardly only in the size and imperfect dehiscence of the
bolls. The cotton is not picked from the bolls, while, as in other
growths, they remain on the trecs, but the dehiseing boll is
plucked bodily from the plant and the seed-cotton cxtracted at leisuro
in the houses of the cultivators. 'This ¢ boll-cotton” is known as
“ Kalas ”” and contains about 69 per cent. of sced-cotton which again
contaings 85 per cent. of cotton. The cotton is of fair quality, coarser
than Ld4lia, but owing to the method of harvesting contains much dirt
in the form of parts of the bracteoles and boll coverings.

Ldliu is identical with the Broach variety and yiclds under irriga-
tion a similar cotton ; on light soil it is almost always grown in plots

of a couple of acres round wells from which after the close of monsoon
it receives three or four waterings. In one tiluka (Dhandhuka) it is
,grown unirrigated on Dblack soil often wmixed with the last named
| varicty. The rainfall however (80 inches) is insufficient to allow the
' bolls to open completely and they are often placked whole from the

} . . » . .
| % The slight differences hetween these two varieties is possibly duc only to difference
"in the conditions under which they are grown.
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trec like the Whgad with which it is mixed. The mixture fetches a
better price than Wagad alone but it is doubtful whether the pure
crop would not pay better.

Ghogari is grown uwmirrigated under the same conditions as un-!
irrigated Lalia, It produces a coarser fibre bat yields better nnder
a short rainfall.

Rozi.—~This is the G. Wightianum of Todaro and is assigned by ‘
Professor Gammie to G. Obtusifolium. Itapproaches the species herba- !
ceun in general characteristics and appearance but is a perennial and
once sown is left on the land for three or four years. It is not sown|
as the sole crop in a field bat as a mixture (a plaut at wide intervals |
in every sixth row or so) with Bédjri and other crops. The ginning!
outturn is poor (25 per cent.) as is also the quality of the cotton, '

81, Outside this Presidency the tract is continued into Baroda,
Rajpipla, Pdlanpur States, Réjputdna and Kdthidwdr., The last named
province has & large area under cotton on a variety of soils, including, ;
especially towards tho west, patches of the black soil of the Surtee-
Broach T'ract (4) in the general gorddu surface. Corresponding with |
the varioty of soils is a variety of cottons which while possibly fairly :
pure in the fields ave mixed at the presses with the resnlt that the:
reputation of the whole tract is not high. Tn the black soil portions |
good cotton of the Broach type was formerly grown, but latterly sced of :
'Khéndesh cotton taken across the gulf from Bombay as cattlo food :
has been sown under the name ¢ Mathia,” The admixtare of this |
short-stapled varioty has accelerated the process of degenervation of
K4thidwar’s reputed cotton. !

32, The crop is sown at the commencement of the monsoon (June) {
in rotation with Béjri. )

33. The area under cotton in the Ahmedabad- District is 8 likhs of
acres and in Kaira six thousand acres. The per acre yield varies from -
200 1bs. of seed-cotton when wnirrigated to as mnch as 1,200 1bs,
when irrigated. "

D —The Deccan Tract.

34, This inclndes in this Presidency tho districts of Khdndesh (the
‘whole), Nasik (eastern one-third), Ahmednagar (castern ove-third) and
Poona (south-eastern corner) and in Sholdpar and Bijdpur gradunally
merges into that of the Karndtak., In Khéndesh the rainfall is derived
almost entirely from the sonth-west monsoon, but to the south partly
also from the northern cnrrent; the annual precipitation varies only
hetween 20 and 25 inches—and exceptionally to 80 inches in East

Khandesh—in the diffeyent portions as shown in the fellowing table —
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TABLE VI.

Average rainfall (inehes) in the Deccan Tract,

KLéndesh, l I

District. - woeee— 0 Nisik, Abmednagar. | Poona. '
Fast, | West. ‘
Station Jalvaon.| Dhulia, { Md'egaon Ehev- { Nevisa. (Indipur
L . RECIEIE . HEREUH RSN gaon. S Q) »
Mouth of. I
May o e e | 026 | 000G 073 071 | 078 | 140
June et e e s 438 300 406 636 478 2:59
July ... ves L8062 597 437 511 397 2:06
Aungzust ... . - .| 683 397 315 322 213 172
September v o G638 628 644 684 7°93 693
QOctober . . 4 1.20 1-19 1Lt 221 152 286
November Lo April .. e ) 1-23 0+70 193 175 235
Total rainfall ..,| 2882 22410 | 2086 £6-38 2216 ' 20 21
Aren under cotton in thousands

of acres by districts e 893 3045 7i 1t 4 11

It is interesting to note that the rainfall in Hast Khdndesh is heavier
than in the western portion of the district, contrary to the general rale
for the “ desh ”” as a whole, and that the eotton 1s in cousequence better
in quality and greater in quantity than in the west; for mstance the
cotton of Jalgaon is better than that of Dhnha (sec table above)
though prodnced by the same variety of plants,

85. The area under cotton in tho districts of the Deccan Tract as
given for the year 1903-1904 at the basc of Table VI the tetal arca
being 15 likhs of acres or 24 per cent. of the whole area under cotton
in this Presidency (including Native States)) The peracre yield varies
from 100 to 700 bs. of sced cotton,

36. Before treating of the variety of cotton grown in this tract .if
may be here mentioned that the same variety is grown uunder similay
conditions, in practically the whole of Central India, Réjputdna and the
Central Provinces (including the Berars), the Nizam’s Dominions and
also on the lighter alluvial soils often guder irrigation of the United
Provinces, Punjab and Sind. The total area in India under this
vaviety is probably therefore as given in the following table i—
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TABLE VII. s
— b ———— ! — e ——
Presidency. : L.ikDhs of acres.

Bombay o180
Central Provinces 1305
Betar . 2851
United Provinces . v 12-38
Central India ... e el 771
Nizam’s Dominion 26-40
Réjputdna 3-94
Punjab and North-Western Provinces ... 12:94
Sind 2:07
Other Native States

12573 14khs or 124
million acres,

|

»

\ 503
\

|

|

This is about 70 per cont. of the total area under cotton in India
(174 millions).

37. The rainfall at a few places in these extra-presidential regions
is given in the table following :—

TABLE VIII.

Average rainfall at several inland stations of Peninsular India.

Jalna. l Akola, | Amraoti. Snugor.[Neemuch. Indore. | Jhan:i. 4(1?:&;& N;’\gl\ur‘ll{;ﬁpore,
‘ ! wrabad,
| |
Month of,
May ... 08 02 06 06 (3 0’6 0'3 1:4 0’8 ‘9
June .. 72 52 69 63 39 68 40 37 88 1 4
July ... (8 73 88 163 112 104 136 60 133 1-°8
August .., 53 67 7°0 112 19 4 78 10'5 57 89 11
September ... 75 58 53 73 55 81 52 52 78 7
Octlober 34 22 16 13 1'0 12 0'8 33 23 22
November 1o
April o 25 23 20 20 07 12 14 30 30 Bt
336 302 322 461 332 3671 358 2383 4}9—1 51'(;-

From this table it might appear that the rainfall of Négpur,
approximating to that of Navséri in character, should ensure a better
quality of cotton-than that now coming from the former district.
Here however the question of temperature comes in and thongh the mean
maximuamis about the sameas at Dharw4r, the mean minimum at Nigpur

for December and January is 54 and 55 which is much helow that of
B 5656—3
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the Surtee-Broach Tract and still more below that of the Karndtak
Tract where as we have seen Broach cotton grows well. »

The importance of the particular growth of cotton produced in the
tract under record it is hardly possible, in view of the large area
over which it is grown, to exaggerate and a thorough investigation of
it is of the very greatest urgency. Owing to the enormous ares
annually put under this variety a very slight increase in its per acre
value would mean, in the aggregate, a very large increase in the tptal
value of the growth. The lines on which this investigation should
proceed are indicated below.

38. It is necessary however to sketch briefly the nomenclature
under which cotton, and the cotton of this tract in particular, comes
into the market. In general it receives the name of the district in
which it is grown and if more detailed classification is required the name
of the station at which it is put on to the rail for transport to the cotton
markets of Bombay, Calcutia, Madras and Kardchi. We thuos get
the following names applied to different qualities of cotton ;—

TABLE IX,

Cmmereial classificatian of Cotlon.

fub-divisions of the growth
according to

Tract in G
4 eneral name e ————
which of the growth, Remarks,

grown. Province or o
Distvict, Station or Town.
Broach v Miagam and to
Proach or Surtee- the south about
A Broach, ] 7 others,

ILSura{; { Surat, Navsdri

and 19 others,

Dhérwar,
Gadag.
Hubli,
Gadag.
Hubli.

Kumpta AN

Saw-ginned Dhér-] ...
war,

l{
B. J" 1 e Annigeri, Bégal{In the Bombay
L

PSR

kot, Sholdpur,) Karnstak.
Belgaum, " Biji-
pur, Miraj and
Westerns ... about 30 others.
vee o Raichore and *H| In Nizam’s Domi-

others. nions.

L Bellary and 12| In Madras.

others,
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TABLE 1X—continued.
Snb-divisions of the growih
according to
Tract in General name of R .
which grown.]  the growth, f Remarks,
Trovince or . .
District. Statien pr Town.
i T T
[/ Cuteh . .| About 10 towns, |
'l Northern Guja-{ About 20 towns,
W
C. ‘ Dlollera e vas,
1 Kathidwar .| Wadhwéan, Bhiv-| From many of these
nagar, Junfgad,] places a variety
Dhollera and} kuown as
| about 40 others.| ¢ Mathia® is algo
obtained which is
distinguished
thus :—* Bhivna-
gar (Mathia),”
. ( Berar ve| Amrivati and 10
b others,
% 3 Central Pro- Nigpur, Pulgaon Short stapled.
A vinges. and 10 others,
¢ Kbandesh ...| Jalgaon, Dhulia|}
and about 20
4 others,
é) Central India) Indore and about
=4 6 others. ¥ Medium length,
3
(| Umras (or Um-4 4 Burhinpur,
rawatti), Central Pro- %Hard‘:.)l |
{ virces. Khandwa. J
Berar ... .\ Akola and 20| Thisis Umras pro-
) X others, per and fairly
D. 4 loig in staple.
Hinganghdt y nganghit and
about 2 others,
; 2
! Birsi ... . Ig{;leﬁ.and 10] ¢ L Long staple,
{| Nagar ... .| Ahmednagar and t.
10 others. !
(| Rijputéna . Kekvi and 20 Improvmg in qua-
others. lity,
Central India ... vy e
Tract not| Bengals < . l‘
treated of eres Beogal ... ..., Comilla o This  is  Bengal
,:I\em is arti- ' proper.
- T
\| United Provmcesl Cawnpore and
i . L about 20 others.
B, Sind, Punjdb | Over 30 stations
\* i Sind and
: Punjab,
Tract not| ¢ Coconads J cevers Coconada  and} In Madras.
treated of Gantur,
1 this arti-
cle, Tinnevelly e Coimbatur and| Do
} about 12 others.
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39.  Irom the table given it will be scen that a variety of cotton
grown in a particular tract may be knowa under several mames com-
mercially though it has all been produced by one botanical variety
(or one mixture of varieties) of plants ; for example, Umras and Ben-
gals (part), Sind, Punjab ave all produced by a mixture in different
proportions of the same botanical varieties of cotton, Further in the
case of Berar the cotton coming from the southern part is known as
Berar (proper) while the growth from the northern part of that pro-
vince and from the sonthern part of the Central Provinces is known as
Bel4ti and that from the northern part of the Central Provinces is
classed as Khandesh.

All this cotton is produced by the same mixture of varieties, and as
will be shown later the difference in quality is due to the difference in
the proportions in which the varieties are grown to form the mixture.

40, The mixture of varieties that produces the cotton over some
12} milliou acres of the Deccan cotton growing tract will now be
examined in detail and the proportion in which the constituents are
mixed will be given for the few cases investigated.

This mixtare consists principally of & varieties which Professor
Gammie has named as below :—

Four of the varieties belonging to Todaro’s species neglectum
and one to the same author’s species indicum. The varieties are:—

Cultivator’s name,

{1) Gossypium neglectum rosea U
(2) Do. do, do, Cuteldca e % Varddi,
3 Do, do. vera ' o 1 Fum
4) Do. do. de, Malvensis - } 2 arl.
{5) Po. Indicum ..» | Bani,

- B

Broadly speaking the fibre produced by these varieties increases in
value as we go down the list, Gossypinm neglectum rosea producing
the shortest stapled and the lowest priced cotton on the market, while:
the last species in the list (G, indicum) produces the cotton known as
Bauni or Hinganghét, which when pure is equal to the best Broach in
value and s therefore little inferior to middling American, '

41.  Tor the purpose of analysing botanically some of the commercial
growths of cotton specially those of the Deccan tract I obtained,
through tho courtesy of the Bombay Chamber of Commerce and
Messrs. Ralli Brothers, seeds (without cotton) of the growths given in
the table below. The name of the vaviety is that of the growth from
which the seeds were obtained and not that to which the seeds*when
sown by me gave rise. The growth had therefore been classed® before
the seeds were sown,
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Owing to the inability of the fieldman to distinguish between the
4th and 5th of the varieties mentioned above, these varieties were
counted as one ; it may be said that the proportion of plants of the 5th
variety (Bani) was in all cases swmall. In future work however all the
5 varieties will be counted separately :—

TABLE X,

Porcentage Analysis of plants produced from the
samples of seed.
Field I i
! I 1 . | Broac Comparative
| oo wnder which | yarga, s, Amen Do | e, OB
the sced was i « ] ' M. e nta.[flowered) 2upees per
of the received . i ampta. PR
i received. i candy of 784
" ——e———— s | —— Ibs, in
ple. Neal Neal l N Lombay,”
Ncglee- exlee. eg- Neglectem| oo, °
tum | tum rosea leetum-| vera thsu- Herba- | Arbare-
l rosea. | Cutehica.s vera, |Malyensis| PUM. j cewni. | um.
T B 1 e
1 2 L3 4 5 6 7 1 g 9 10
— O I, S S
1 i i '
r k \ 5 ;
! : ;
341 ! Negpur . . . 1 e 302 65*8 - o 200
I i :
342 | Umidvati we | 37 195 0 230 nsloo23] .. 185
1
343 | Central India 5)0 274 1 73 100 55 | . 18)
341 | Bersr | 56 207 35 173 8’0 ] . . 185
b 345 | Brsi w48 65 97 645 | 1EE | B!
379 | Barsi (mised| &2 115 00| 21l ol
staple). | \ s 207
371 | Bdrsi (good staple).!  1°0 L1 648 | 231 \‘ . .
J
346 quth‘W(’sL Pro-;  42:2 23t 21y 1238 - o ?
vinees. | |
347 | Bhivnagari 1 U’ 73 o ! £3°6 ?
38 | Belati .. . 6400 1e0| 6 (E T U R - 185
34 | Rajputing .. ; 30+ 1145 77 414 3 ?
350 | Central Provinces..; 171 11| 825 355 | e i v | Probably
| almost  as
[ for Nig-
. : ) pur,
351 | Western Benga! .| 835 25| 1te4 25 - ?
i |
262 | Punjuwb .. . 430 ug7 . 295 o 27 150
333 | Khandwa (f:\ir‘ 114 20°3 11°4 53°1 38 ‘ 200
staple.) i ! ’
354 | Harda (good stz»! '8 Dyl 330 123 . 200
ple). i ! )
4 |
355 | Harda ({3ir to good; 54 95 Jye7 55 20
staple). ‘ !
; | |
356 | Dhamaagaon .. 530 2795 50 1e | 19
r'e ; ] | '
357 | Polgaon .. wlo925 Gy 09 P 190
1
358 | Kumpta (Hubli) l L - P! . l 225
- | i t ‘

. “The price a5 given in this colnmn is meant only to indicate the relative values of the growths as ordin-
arily received; the actual prices of course viry and the ratio between any two stations may be reversed
in the case of particular samples. Where two samples are from the same station the pricein the table is
that of the better one, -
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TA BLE Xe— continued.

Field
nums-
bér
of the
sam-
ple,

359

360

(
|

Percentage Analysis of plauts produced from the
samples of seed.

i
|
Name under which Varddi. ' Jari,
the sced was .
received, l__,__ R [ e
’ |
Negleesd Neglee- \ New- {Neylectumn
i tum |tum rosen| lectums vera
rosea. Cutchiceal vera. [Malvensis,
\ ! e e~ —
° ‘ 3 1 ) 5 6
I O N [
|- |
Akola  (goad sta-) 30 2 \ 108 51'9
JUDN ‘ i
I
Akola (ordina.r_\‘[ U] 183 § 22 185
staple), i
Khimgaon (ordi-| 145, 5 0 105 79
nary), | ‘
| !
Khamgaon (good).... 21 87 65 794
N y
Karanja (ordiuury! 230 184 1 23 149
staple). { i
Ki\ranja (good sta-; 197 86, ¥06; 605
ple.
Junagar (Mal,hiu)-“; 863, Ul 105
Junigar {Dholka] 43 33 \ 23 67
zood slaple). ) :
Palrbhani (good sta, 10 301 190 540
ple), . i
Sailu (good smplo‘,-\ 57 v'o “ 9t 8082
|
Sailu (well up good 344 W 125 §T5
staple),
Hingangh4t fordi-; 601 12:2 61 235
nary staple), \
Hingapghdl (good| 21 w 133 B4
staple). | [
Sind .., 12 33 412 512
+Pimpalner w428 318 [ 46 a1t
+Nandurbar 226 371 e 426
 Taloda P 357 | 167 453
tShehddn ... 397 520, .. 74
1Dhulia 400 143 ‘ 26 132
+Chopda 769 230 | e
{Ialgaon  o» ] 730 162 ! $1 247
tBroach . e “
+Sural v " P -
iNavsari - . e B "
faw-ginned Dbar- . . o
war, i

Comparative
price in
rupees per
candy of 784
1bg. in N
Bombay.®

10

=
=3
>

[ S N
-
=3
=3

[—
0
8

e —
02
=
=}

I Ameri- B ’;ﬁ?:h Red-

can. ) pota, flowered.

Hirsue | Herba- | Arbore
tum, { ceum. un,
7 8 9
12 .
20 .
33 e
36 o ™
“ 21 o
we 885 .
2240 e
o e
2:0 v -

1¢0

s 100 “
e 100 -
100 e e

215

* The price as giveu it this colutnn is weant only to indicate the relative values of the growths as
ordinarily received ; the netual prices of course vary and the ratio betweenany two stations may be reversed

in the ease of particular samples.

that of the better one,

1 Sced from these places was obtained from another source,

Where two samples are from the pame station the price in the table is
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42. A detailed examination of the table is instractive. A few!
points only can however be now pointed out. The analysis shonld be '
compared with the figures in the last column which represent the.
comparative prices of the cotton usually arriving in Bombay of the
growths named in the second column.

1t will be found that the price varies directly in almost every case |
with the percentage of the plants producing the beiter staple. This:
is very marked in the cases in which seeds from the same place were |
obtained from crops showing a difference in staple ; such instances ave -
Bérsi, Harda, Akola, Khdmgaon, Karanj, Sailu, Hinganghit, In all.
these cases the seeds from the better growth contained a larger per-!
centage of Jari (colamns 5 and 6) than of Varddi (columns 3 and 4).
This 1s I think of the ntmost importance for it shows that differences
of quality in many cases are due not to differences in soil, climate or
methods of cnlrivation but to differences in the actual seeds sown, and:
that therefore seed distribution can do much good. It may be urged
that the ryot would grow the better staple if 1t psid him better. This |
is howeover to ignore the Jack of kmowledge under which the ryot T
labours especially in the case of cotton. It has hitherto been found
impossible to distinguish between samples of Bani, Jari and Varddi
seed after ginning, and the cultivator himself certainly cannot distin-:
guish, The case of cotton is therefore entirely different from that of
cereals where the appearance of the seed tells the cultivator what
quality of a harvest be is likely to obtain. It should be noted that
bhe quality of the Bhdvnagri sample must have been above that:
ordinarily received in Bombay which is Mathia, while the sample (347) !

in the table is almost pure Broach cotton, i

Again the purity of the Kumpta (358), sawginned Dhérwér- |
(American), Broach, Surat and Navsdri is all that can be desired, |

With regard to Hinganghat it may be said that the crop received
under this name in Bombay used to consist of pure Bani (Gossypium |
indicnm), while the sample (372 and 373) aunalysed included only a few |
plants of this variety, The pure Bani cannot be had now in Bombay !
being all appropriated by the mills of the Central Provinces. The price
(Rs, 200) of the so-called Hinganghét .in Bombay is witness to the |
impurity of the growth, for when pure the cotton from Bani is worth as |
much as best Broach (say Rs. 230). j

~ 43, The growth of cotton in the Deccan tract of India and not |
only of this Presidency may for the present prrpose be divided into the ;
three divisions of Varddi, Jari and Bani according as it is respectively |
of a vory short and coarse, of a coarse but long or of a fine long
staple. It should bowever be understood that all these and especially
the two first are now grown mixed, and that the Varddi of Khdndesh
and Jari of Central Provinces are practically identical. The coarse
Varddi has in fact replaced the original Jari in many localities, e.g., in
“Akote (near Akola, see sawples 3569 and 360) while both have replaced
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Banito a large extent. Thearea now sown with pare Bani—the centr:
of cultivation is in the Wardha Valley—in the Central Provinces anc
Berar—is not accurately knowa but except around its original hom:
is negligible, '

It wounld be both interesting and extremely useful to have o1
record & history of the decline of the cultivation of Bani, which whet
grown pure is an even more valuable fibre than Broach or Kumpta
It has been within recent years largely displaced by the coarser Varidi
a name which rightly or wrongly indicates Berar as the point of origin
Doubtless there are many cotton merchants who could say whether ¢
pure sample of Bani is now equal to what it was 15 years ago
This would be interesting in view cf the suggestion that the deteriora
tion in part at least is due to the degeneration in the plant itself anc
not eutirely to intermixture of coarser growths; so far there is nc
evidence in favour of this suggestion, It is much more probable tha.
the process of deterioration in the cotton of a district is due to the
replacement, in part or bodily, of the original variety by a coarser anc
possibly more prolific one. It has generally been assumed that sucl
replacement has been consciously and honestly brought about by
cultivators in their own interests on finding that the per acre value o
the coarser sort was greater than that of the finer. 1venture to think
that although this may have been the case it is by no meauns provec
and there are two alternative methods in which the cultivator or the
Bania (money-lender) respectively plays a less honest and an entirel;
unconsecious part.

44, The whole question turns on the relative yields in both seed
cotton and cotton of the finer and coarser varieties. The only evidena
I have on this point is that furnished by the Government Experimenta
Farms at Nagpur, Cawnpore and Dhulia which is as follows ;—

! Average yield per

acre in 1bs, Percentage
Name of Farm.| Period of Experiment, | Variety. of cotton in
seed-cotton,

'Seed-cotton,] Cotton,

|
Cawnpore .../ 5 years—18956-99 ... {?:::l ) ?gg %ig gg
R 5 yoars—1502—06 and| { Bani l 216 54 25
Nigpnr 37 9g" T {Jm-i' w206 66 32
Dhulin ) 1 yoar 1905-06 N A 1o =
. x >

At Cawnpore there can be no doubt that the coarser Jari pays

| better under the system of planting practised than Bani. Whether this

system is equally fair to the two varieties is a question that can only
be decided by experiments in which each variety is sown and cultivatec
in the method best sunited to it.
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At Négpur even if we take the price of Bani seed-cotton to be no
higher than that of Jari, though it is not unusnal for it to be 20 per
cent higher, the cultivation of Bani is the more paying. The same
remark almost applies to the one year’s experiment at Dhulia.

We may then conclude that in certain districts of the Deccan tract
‘the cultivation of Bani still pays the cultivator better than that of Jari.

45, The cultivator i3 not however a free agent with regard to the
~erops he shall sow which are often decided by the Bania and his point
of view must therefore be considered.

Though the per acre yield of seed-cotton may be the same for both
Bani and Jari and therefore even supposing that Bani seed-cotton sells
only at the same ratés as Jari seed-cotton the two are equally paying
to the cultivator, the case is qnite different when we consider the cotton
alone and it is with this form of the crop that the Bania is chiefly
concerned. Taking the figures for Ndgpur above we find the per acre
yield of cotton to be in favour of Jari which yields 20 per cent. more
than Bani, This increase is only just sufficient to counterbalance the
less price of Jari cotton (in contradistinetion to seed-cotton) as com-
pared with Bani. If however the Bania can sell his Jari cotton at the
price of Bani be gains in dealing in the former commodity. Thishe can
do to a certain extent by judiciously mixing a little Jari cotton with a
large bulk of Bani. Having once tasted the sweets of illicit gain the
descont to Varddi was not only easy buat inevitable, and by dint of
deluding himself he was deluding some one else ; the cultivator (or his
Sowk4r) would progress in his unrighteousness and add more Varddi.
It may be argued that when owing to the practice of admixtare
becoming generally known dealers would decline to be further defranded
and would give for Varddionly the price of Varddi whether it was called
Bant or not, a return to the cultivation of Bani would ensue if
this were more paying than the honest cultivation of Varddi. There
are however difficnlties in the way of this retnrn. The first difficulty
is that to obtain the iutrinsic value of a sample of cotton, there must be
sufficient cotton of the same class to make a market. Suppose for in-
stance in a Varadi growing tract, an enterprising cultivator grows
5 acres of Bani and obtains 1,000 1bs. of seed-cotton (Kapds). This
quantity would have to be ginned separately in the first place and when
ginned would not be sufficient to form a bale. The cultivator would
ywobably get less per maund for his finer Kapés than he would have
ot for the coarser local growth since it would be bought on the basis

arddi cotton (in contradiction to seed-cotton) and the percentage
in it would be less. Combination among cultivators would
b difficulty, but this is at present noa-existent in India.

d difficalty met with in an attempt to resuscitate the |
finer growth is that a district having once obtained an |

M 1n its conduct, and its return to respectability can only be
B 565~4

: . (
cannot for some time receive a proper reward for‘
i
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made ab a price, viz., the selling of a superior variety for some time at
a price little if any above that of the ordinarily grown inferior variety.
46, If the cultivator and Bania’s honosty is held to be above
suspicion the following second alternative to the usually accepted
view as to the method of displacements of Bani by Varddi is put
forward here for the first time. There is evidence tending to prove
that in some districts the cultivation of Bani is more paying than that
of Varddi though the per acre yield of the latter is the greater. Sup-
posing therefore that the eultivator (or adistrict) wishes to continue to
cnltivate Bani as a pure crop and supposing further for the sake of illus-
tration that a plant of Varddi produces twice the number of seeds of a
plant of Bani then through contamination of the seed at the gin if we
have one plant of Varddi as a weed in a field of Bani and this is not
' removed the resulting seed when sown will give two plants of the
| Varddi to the acre of Bani and the following seagon four plapts and so
ton. The pereentage of impurity would thus if unchecked increase
| from year to yearin gecometrical progression up to the point of complete
| substitution of the weed for the original crop. A cultivator may thus
! uncounsciously allow Varddi to displace Baniin his fields even though
' he knows that the latter would pay him better. If the cultivator had
the knowledge and initiative required for the separation of the two
| varieties—not to the uninitiated very different from one another—there
would of course be no possibility of his uncousciously decreasing his
income in this way. Cultivators however as a rule know much less of
the varieties of cotton than of such crops as Jowari, wheat, &c., the
excellency or otherwise of the produce of which is more or less brought
home to them very practically in their daily bread.

On the above snpposition as to the relative number of seeds pro-
duced by single plants of the two varicties it is easy to show that it
would take but 16 years to convert ficlds of Bani containing one Jari
plant per acre into fields containing nothing but Jari.

The supposition however assnmes a greater disproportion between
the yields of Jari and Bauni than is ordinarily found. 'The following is
a closer approximation to actual facts. Taking the rates (80 lbs.)) of
| seed-cotton to be Rs. 7 and Rs. 8% for Jari and Bani respectively we
i see that the two varieties are equally paying fo ¢he enltivator if when
| Bani yiclds 120 lbs. of secd-cotton per acre Jari yields 150 lbs. Of
] the 120 lbs. of Baui 75 per cent. 4. e., 90 Ibs, is seed and of the Jari
68 per cent. ¢. e., 102 lbs, That is the ratio of the number of seed
produced by a single plant of Bani and Jari would seem therefor
be as9 is to 10 and notas 1to 2, The problem is however comg
by the fact that though single seeds are of eqnal weight in
a greater number of seeds of Bani shonld probably be g
than of Jari to secure the best results. This is a poy
experimented on. <

47. Trom the above remarks it will be apparen®
experiment is necessary before it can be stated that 2

{
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Jari is invariably more paying than of Bani under the same set of con- |
ditions when the produce in each case fetches its intrinsic value. |
Experiment along these lines has been initiated on the Governwment ;
Farm at Dhulia.

48. Other experimonts there being carried out with a view to

and Bani include attempts to increase the per acre yield and the
ginning outturn of Bani by hybridization and selection and to improve
the staple of Varddi by the same meauns. '

49. The cotton of this tract is sown in June and mabures in
November-December. The rotation is a 2-ycar one, Bajri on light
soils or Jowdri on heavier ones, alternating with cotton.

B—The Sind Tract.

50. The bth cotton growing tract of the Presidency remains to
be dealt with very briefly. It is not here possible to go thoroughly
into the possibilities of this tract as they arc dominated by the ques- |
tion of irrigation. Briefly the canals of Sind may be divided into two
classes, v72., inundation and perenuniul; of the latter there is properly
speaking only one, the Jamrao, which commands an area of 74 ldkhs |
of acres, of which one lakh is annually placed uuder cottou, On!
canals of this kind providing water all the year round it has been
proved that Egyptian cotton of a quality only slightly inferior to that
of Egypt itself can be grown and will yield as much seed-cotton as the
local variety and is worth twice as much. 1t must be sown in March |
or April so as to mature before frost occurs in January. 1

|
51. On the inundation canals on the other hand water is available
only during the period of inundation of the Indus. This is about 34 .
months (June to October) that is about the same as the period during |
which rain falls in the Presidency Proper. The local varicty of cotton |
all over Sind, except in the Upper Sind Frontier, is identical with
that described above under the name Varddi or Jari which here
however under the influence of irvigation yields 5 to 10 times as wmuch
per acre. It might be argued that even under the inundation canals
since the quuntity of water available is at least equal to that falling as
rain in the Surtee-Broach tract, the superior cotton of the latter tract
_anight be grown in place of the inferior Varddi. Here, however, the
question of temperature comes in and where the cotton cannot be sown
before June it is necessary to grow an early vipening variety because
frost generally occars in January ; Jari ripens iu 5 months and Broach
in 8, and it is therefore uncertain whether Broach would mature on
inundation canals in Sind. The peracre yield is high averaging about
800 1bs. of seed cotton aud even reaching 1,600 Ibs.

52. What is requirved therefore for a radical improvement of the
cotton in Sind is an improvement in the irrigation, and this is now
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auder consideration by the Iirigation Department in the form of a
large perennial canal taking off at Rohri and running as far as
Hyderabad.

Summary.

- 563. The quality of cotton is in general directly proportional to the
length of the period of growth of the plant producing it. Thus
Egyptian matures in 9 months, American in 8, Broach in 8, Jariin 5. .
The length of this growing period depends on

(1) The amount of annual ranfall ;
(2) The distribution of annual rainfall ;
(8) The retentivity of the soil.

Excepting the Karngtak tract the rainfall in this Presidency all
falls between the middle of June and the end of September, a
period of 34 months. If the soil is deep retentive black cotton soil
the growing period of the plant extends for as much as 5 months
after rain has ceased (Surtee-Broach tract); if less retentive (Deccan
tract) for only three months, The Deccan tract therefore cannot in
general produce as long a staple as the Surtee-Broach tract even if
the rainfall were equal in both,

The five cotton growing tracts of this Presidency are :——

A. The Surtee-Broalk Tract—With a deep black retentive soil,
which, under a rainfall of 34 to 45 inches, falling in 34 months, can
support our best indigenous cotton, though this requires 8 months
for maturation,

B. The Karndtak Tract-—Also with a black retentive sgoil, which,
“under a smaller raiofall of 28 to 34 inches, distributed over 5 months,
can support an indigenous cotton almost if not quite equal in
quality to Broach and which at the expense of its ginning outtarn
takes a month less to mature; on the lighter soils American cotton
also grows well under the better distributed rainfall.

C. The Ahmedabad-Kaira Tract.~~With a light soil and a rainfall
of 28 to 37 inches falling in three and 2 half months; owing to a
given quantity of rain being less effective on light than on heavy
soil unless well distributed throughout the growing period, this,
tract cannot produce an annual cotton equal in quality to the two
former tracts.

D. The Deccan Tract—With soil varying from light to a thin
black clay which, under a rainfall of 20 to 30 inches all falling
within 3% months, can produce either a coarse cotton (Jari) or a
fine one (Bani) ; here again a finer variety matures in the sambe time
as a coarser one (or at most a fortnight later) but only at the
expense of the ginning outturn.
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E.- The Sind T'ract.—This tract is dependent on irrigation, and
where this is of a good type, that is, perennial, and it- 18 possible to
sow early, can grow Hgyptian cotton after Sea Island (only grown
over a small area in America) the finest cotton known to commerce.
Where however irrigation is only possible during the period in which
the Indus is in flood (June to Qctober), the quality of cotton that
can be grown will probably, even when improved to the utmost, not
be superior to that of the Surtee-Broach tract and is actually now
equal only to that of the Deccan tract.

111.—ImprovEMENT o¥ CorTON,

54, A review of what has been and is pow being done in this
respect in this Presidency is given below, The possible methods by
which the cotton of any tract may be improved are :—

|
(o) Hybridization between two varieties and subsequent selection.;
(b)) Selection (plant to plant) of the local growth. |
(¢) Exchange of the variety in one tract for that grown in another,
(@) Introduction of varieties foreign to India. i
(¢) Improvement in the methods of cultivation. i

!
|

Hyhridization.

55. Hybridization is often veferred to in the public press as if'

when this is once done, the whole question of improvement of cottou |
is at an end. That this is not the case will be obvious when it is
stated that of the progeny of a cross between any two varieties of
cotton, some may be better, some equal to and some worse than either:
or both the parents. Hybridization not followed by extrvemely careful
selection will lead to nothing, while selection alone without hybridization !
can often bring about a cousiderable improvement as will be shown :
later. i

In 1901 Mr. Mollison caused crosses to be made at Poona, between )
large number of the Indian varieties of cotton, These werq carefully ]
examined by me in 1903, and transported as far as farms were available |
to the districts to which they appeared severally to be most suited.!
It need hardly be said that it is impossible to rear at Poona a variety
of cotton intended as an improvement on that of the Surtee-Broach
‘variety or at Surat oun that of the Khandesh variety; for when trans-
ferred to their final home all kinds of changes may occur. It is
necessary therefore to experiment in the tract in which the cotton is |
intended to be grown. Corresponding to the 5 tracts into which the |
cotton-growing area of the Presidency is divided above, we have now
experimental farms at Surat, Dharwar, Nadidd, Dhulia and Mirpur-
khés situated respectively in tracts 4., B., C., D. and B. These farms
were established 1n the following years respectively, »iz:—1897, 1904,
1903, 1905, 1904. It will be apparent therefore that the Surat Farm
alone has been established long enough to allow of even approximately
definite results being arrived at, and on that farm unfortunately the
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past two zeasons have enjoyed less than balf the average annnal rain-
tall. The hybrids have therefore been growing under unfavourable
climatic conditions and it is further impossible to see how they will
behave under a normal monsoon. As however the ordinary growths
with which they have becn compared in value have grown under the
same unfavourable conditions, iv is thought that indications of the real
relative values of the hybrids and the local growths have been
obtained.

56. Further it is to be noted that it takes about & seasons before a
hybrid will come ““true to secd”” that is a hybrid seed produced in
1901 and sown in 1902 will not until 1906 produce plants, the seed of
which will all give rise to plants similar tb one another, We ave
therefore not yet in possession of such hybrids but those produced in
1901 will give vise this season (1906-1907) to a new variety.

57. Moreover hyhrids grown on the Surat Farm which for
3 seasons have given promiso of giving rise to improved varieties have
deteriorated considerably during the past season, and of the many that
have been bred and carefully selected ouly one (No. 1027 A) is now
promising. Whether this deterioration is permanent or due merely
to being grown for two seasons under less than half the mormal rain-
fall, further experience alone can prove.

58. It would serve no useful purpose to give a history of all the
crosses produced, many of which have already been abandoned. This
history of three is however given as showing the method adopted and
the uncertainty of results :—

TABLE XI.

! Approxi-
Pereen-{wate per-
tageof | centage

Name of parents.

No. o f Year, | fibrein| value | Remarks.
hybrid. ‘ geed- above
rFuma‘e Male cotbor, fine
l Broach. t
1016 | Broach .. Kumpta...| 1901 «+ | Cross made at Poona.
1902 Grown at Poona,
1908 2777, --1'8 Do, and selected”

1904 333 21°9 | Grown at Surat and
divided up into 3
sub-divisions . ac-
cording to quabity
of fibro, &c. and
[ habit of growth.
Grown ab Surat,
287 —~—94 Al these divisions:
1905 832 P } show marked de-
8241 | —113 terioration.
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MTA BLE Xri—-eoﬂﬁﬁ ved. o |

Name of parents, !Approxiv
Percen- ‘mate per-
tage of | centage

No of

BHYH ¥
388 | ~151

1904 355

have deteriorated.

hvbrid Year., | fibre lin vlz;lue Remarks.
v ’ ' seedl- above
Female. Male. l cotton fine
] ! Proach.
- I I R —
1027 | Ghogari...| Kumpta ... 1901 Cross made at Poona. -
) 1402 Sown at Poona.
1903 369 Sown near Ahmed-
abad.
1504 392 73 | Sown at Sumat and
: sub-divided into 4
classes.
jzg -1 1},3 Grown at Suorat.
1903 ora : AUl four classes

— e

1027 4 Do, ... Do.

146 | A single plant of the
hybrid, 1027 was
selected in 1903-1904
as giving a superior
fibre.

1905 240 189 [ The sced of this was

(

1

%

|

sown separately in
1904 under  the
No. 1027A  and
again in 1905,

{

| |

It will be seen then that extremely carefn] selection is the only means
of obtaining any results at all. Had the hybrid (1027) not been very
carefully examined, the hybrid (1027 A), which has been valued at a
rate as high as 20 per cent. above fine Broach, would not have been
obtained. It should be added that another valnation denotes only
8 per cent. improvement ; owing to the small amcunt of cotton so far
produced, a true and reliable valnation is impossible until next year.
With regard to this hybrid 1027A it can only be said that if it does
not deteriorate it will be worth many times more than the whole
expenditure on the Surat Farm since its establishment. It is however
hoped that so far from deterioration occurring a further improvement
will be obtained by continued careful treatment. .

89, Since hybrids ou other farms, vz : —Dharwdr, Nadidd, Dhulia
and Mirpurkhds have not been in existence long enough to become
fixed in type, it is unnecessary to give details of them here. It can
however be stated that there is no reason why an improvement should
not be obtained at least equal to that obtained at Surat.

Sclection,
G0. The selection of particular plants among the local growth has
not in India received the attention it deserves. As stated previously
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the cultivator has wnot the knowledge necessary to enable him to
differentiate botween two cotton plants when the difference between
them is only that one is slightly more prolific or produces a slightly
better fibre than the other, this difference not being patent as it is in
the case of Jowdr, Bajri, wheat, &e. That however much can be done
in this way will be obvious from a reference to Table X which shows
that a crop of Jari consists of a mixture of varieties and that the’
produce depends on the proportion in which these varieties occur in
the mixture, .

The method can however be utilized in the cases of pure crops such

as Broach, As an instance of this it may be mentioned that while
showing a casual visitor round the Surat Farm and wishing to illustrate

| the differcnce in staple between Broach and another variety of cotton,

I picked a sample of Broach haphazard from the nearest plant in the
field and was surprised to find that it would not serve the purpose
intended as it was much better than the average of the crop. The
seed from the tree thus accidentally discovered was picked and sown
separately with the result that it produced in the season just past a
fibre valued at & per cent. above cotton of the same variety grown on
the same ground from ordinary seed.

This process of selection is now being carried ont on all the farms
of this Presidency, and especially at Dharwdr seems likely to lead to
permauent results with the acclimatized American variety since in
this variety there is much variation from plant to plant. Owing how-
ever to the total failure of the monsoon in the tract during the last
year no definite results have been obtained in the short period (two
seasons) during which the farm has been working.

Lachange of varieties,

61. The limits are narrow within which an exchange of variety
from one cotton growing tract to another can take place. The growing
of the Surtee-Broach variety in the Karpdtak trast appears however
likely to lead to good results but further experiment is needed.
Daring the last two seasons it has been "grown on the Dhdrwér Farm
side by side with the local indigenous variety Kompta with the follow-
ing results :—

TABLE XIL )
Yield;grsueg;l(:‘cotton 1‘erceutafge of fibre, Ruinfall in inches.
Variety. ) - -
1901-05. | 1903-06, | 1904-05. | 1905-06, | 1904-05. | 1905-06.
Kumpta 690 356 26 25 ) i
| Broach w1086 | 346 52 % || e8| 1307
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It will be apparent that even if the Broach variety does not give a
larger yield of seed-cotton per acre than Kumpia yet owing to the
higher ginning outturn of the former its per acre valne is at least 20
per cent, greater, :

‘It is interesting to note that the percentage of fibre in the seed-
cotton of both varieties is lower in the vear of less rainfall, and that
‘Broach variety when grown in Dhérwér has a less outturn than when
‘grown in its own tract whore it is ordinarily about 33. Further
details will he given later as to the effect of moisture on the ginning
outturn. It is unmaterial whether the Broach variety deteriorates or
not by continnous growth in the Karnfitak so long as it gives a larger
yield ; since it would be no difficult matter to organize a biennial or
triennial distribution of seed brought from Surat in country boats to
Marmagoa.

62, Another instance of an exchangoe that is being tried is that of
Bani which at Dhalian is being grown side by side with the local
variety of Jari. These are however varieties from different parts of the
same tract, As the farm has been worked for only one season, and
that a poor one, nothing definite can be said as to whether this is likely
to sncceed or not. The result in the past season was that Bani yielded
70 1hs, of seed-cotton per acre while Jari gave 698 1hs,

Tatroduction of foreign rarielies.

63. The foreign varieties that have heen introduced with some
success in the past may be divided into two classes, vir :—perennial
(or tree cotton) and annual.

Taking the annual varielies first we find that in 1830 American

Upland seed was introduced and sown in large quantities in the Dhér- |

wir district and it survives to-day in that district but in a greatly
degenerated form, It has also been tried in the Surtee-Broach and
Deccan tracts, but it is only in the Karndtak tract that it remains as
a field crop amoug enltivators. The zawse of this was given abovo
when treating of that tract. Nothing further need here be said except
that it is thought that if new seed be now introduced aund caiefully
¥elscted plant by plant, acclimatization may be accomplished ata
smaller cost in deterioration of the staple, This process is now boing

earried ont on the Dharwdr Farm.

54, Recently in the year 1904 I grew Fgyptian cotton at Dhoro-
niro in Sind with the following results ;e :
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; hebwoen, | Vield in tbs
Tariety. i £ sowing, 5 acre of
Variety., [ Time of sowing waterings q}é(:ltl cotton.

; in days,

—_— : V e
cApil 20 872
|+ Do 15 1174
. i Ma .

Yannovitch { | %Ol.y : gg 1, gg?
| June 20 704
U Do 30 684
i April 15 1,018
e || Do, 20 | 907
Abasst Y1 June 16 940
{ Do. ver 20 519
{' April . 15 1,483
‘ Do. 20 1,257
s \Juno 15 1L1%6
Mitaflifi 0. 41 Do. 20 744
i i Do. 15 815
L| Do. 15 364
5 Ame . 13 1,32"7’
. 0. 2 72
Ashmont .. l June o 15 899
.. 15 000

The produce was valued in Liverpool at a little less than Egyptian
grown cotton of the same varieties. In the year just past abont 1,500
acres were sown partly with the Mitaflifi and partly with the Abassi
varieties, The yield over large arcas on good soil free from alkali was
about 1,000 1bs, of sced per acre and would have been greater except
that owing to being sown late, the erop was damaged by frost.

Duaring the spring of the present year seed of the Abassi variety for
about 6,000 acres was distributed to Zamindars, and there can be no
doubt that it will pay the cultivator much better than the local Varidi
variety when grown under the same conditions being valned at about
twice the price of the latter, and the yield being rather morc thaw
less. The growth of Egyptian cotton or any other with a long period
of growth is restricted to the parts of Sind where perennial irrigation is
possible, sinee if it can only be sown when the river rises in Juno it
cannot mature before the frost of December-January,

Many attempts have in the past been made to grow Bgyptian cotton
in Sind and elsewhere and it is probable that in Sind it was frosb that
cansed uniform failure to result. This was certainly the case with a
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havive b :
SEMIg been sown i . . .
ielded no produc duly was totally ruined by frost in December aud .

Pat all,

Prin the coastal region of Sind where the air is always

Island cotton could be grown if perennial irrigation were !
. An experiment on the Kardchi Sewage I'arm kindly made |

y suggestion by the Chairman of the Kardchi Gardens gave the l

following resalts :— \

TABLY XIV,

Yield per were in hs.

Cotton.
Abassi v 877
Sea Island o 427 |

- The valuation of the produce has not yet been received, but the Sea
Island cotton must be worth about 30 per cent. above even that of
Abassi. i

66.  With regard to £ree collons little can as yebt be said though
experiments on two different species give promise of success. These !
species are in all probability G. peruvianum and G. barbadense (of |
some anthors); the nomenclature however of the whole genus is |
complex. The former species yields the fibre known as “rongh
Peruvian ”, while the latter is apparently not cultivated as a field crop |
n any part of the world ; it may be identical with the plant known as .
“ Bourbon’”; it yields a smooth cotton of long staple somewhat ‘.
similar in style to Egyptian but not so long, while rough Peruvian is’
as 1ts name indicates a rough cotton but is also very long. Exact'
valuation of large quantities of these two cottons have not been as yet
obtained from England, but small samples have been valued at more |
than 20 per cent. above fine Broach, |

It Temains now to ascertain by experiment the yield per acve that |
these two varieties will give, This is now being done with the species |
Barbadense in the Ahmedabad-Kaira Tract and with the ““rough
Peruvian ” in the Karnjtak Tract, the varieties appearing from
experiment to be suited to these tracts respectively. It is possible |
that the former variety may require irrigation 1in its first year, but with ‘
a normal monsoon it may be able afterwards to pass through the hot
scason without this. It appears to be extremely prolific us grown on !
the Nadiid farm and on a large private plantation started a year ago
in the Pélanpur State. The area on the Nadidd Farm is not large !
cuough to allow of the yield being caleulated bat is being increased
luring the present season ; the first crop is now being picked in the
sase of the other experiment with this species.
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With regard to rough Peruvian which seems sp
'| Karnétak Tract experiments are now being conduct
Farm. It appears to thrive well on poor stony land +
pnt under ordinary crops, and even under the deficient mo
past season (124 inches instead of 34) has survived aud pr
fair amount of an excellent quality of cotton. The area is
increased to a size that will allow of the per acre yield being
calcalated,

The best method of cultivating these tree cottons is also being
investigated; probably a wide spacing—say 5 feet every way—will prove
the best, the intermediate area heing cultivated, at least while the
plants are small, with low growing crops, such as some of the pulses.
Further there are indications that these trce cottons will respond to
certain manures wmore readily than the aunnual varieties and experi-
ments on this point will be commenced as soon as the plantations are
well established.

Improvement in method of eultivation.

67. Itis often stated that the poor qualily of Indian cotton is due
in part at least to the priwmitive method of cultivation employed. While
this may be true to a certain extent in the case of districts that are
backward agriculturally, it has been shown above that this inferiority
is due on the whole to first, the character and amount of the rainfall
and secondly to the fact that plant to plant selection has never beon
known. o

Further it is often assured that the liberal application of manuro
will improve the quality. That this is far from true the figures below
will show. In the past season (1)05-06) cotton was grown on the
Surat Farm on plots which two scasous before had received a liberal
dressing of manure. It will bo noticed that not only the yuality hut
also the quantity from the manured plots is much lower than from the
unmaunured.

TABLE XV.

! Yield in The per uere of Yaluation of Cotton in rupees -
- seed-cotton. per candy (784 Ibs.)
Yarietyof 1.
Cotton, ] l ] I
v | Manured | Manuved | Tin- Manured | Manured Un-
' heavily. ‘tless heavily. manured beavily. loss heavily.jmanured.
!
|

1
. 1

{
Ghogdri . 68
Broach v LR}

38 149 18 210 215
29 1 162 215 260 265
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'r.'m:mure applied two years previously is sowmewhat
P, when the short rainfall (20 inches iustead of 42) is
wecount,

¥ after it has been applied to the soil reully forms part of the
Wod it was stated above that soil and rainfall are in a great part
bmplementary. Had the monsoon not failed it is probable that the
above results would at least not have been so marked and possible
that they might have been reversed.

88. The effect of water on the soil is the cxact vpposite of that
above given for manure; here again however the abnormal seasoun has
exaggerated the effect. 'The results were obtained in the past scason
on the black cotton soil of Surat Farm on adjacent plots, one of which -
received two waterings after the monsoon, while the other roceived |
none. The quality and yield are indicated in the tuble following : —~

TABLE XVI.

Yield per acre in Ibs. EVull:ut ion of Cotton in rupees |
of xeed cotton, i per candy of (784 lbs)
Variety of cotton. e P o

. Por o i . - ‘
Trrigated. ]Unu‘rlgated.ﬁ lerigated. | Unirrigate |

e ’

i

Broach . ’ 420 ‘; 123 208 l Rl

. The effect of watcring on the percentage of cotton in sced-cotton is
indicated by the following results obtained on the light soil of the |
Abmedabad District :— i

TABLE XVIL

1

] Percentage of Cotten in Sced eotton,

Vuriely of cotton, P R - -
Irrigated, Unirrigate 1.
|
B |
- N e b
Wigad a9 32
Lalia 10 \ 39

|

69, The conclusion to be drawn from these data is that the yuan. !
tity of manure applied must be regulated by the quantity of water |
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that the crop receives in the form of rainfall or irriga
combined, 1t may further be stated that of the two—water an
the one of which the want is by far the greater in most parts
is water. Were water available in the hot weather it would be po
by the growth of leguminous crops to make up for the general loss 0
manure by burning.

The water that falls as rain on the soil in the cotton-growing tracts
of this Presidency, the cultivator husbands to the greatest possible
extent by frequently stiring the surface soil between the growing
plants.

Experiments have not yet been conducted to see whether the common -
practice of applying to black soil about 10 tons of farm yard manure
per acre every b or 7 years can be improved on or whether this quan-
tity of manure is indeed the corrcct amount and that corresponding to
the rainfall received. A series of plots has now initiated on the Surat
and Dhédrwar Farms that will determine this point,

70. Artificial manures have not hitherto received a thorough trial,
though experiments with them commenced two years ago ou the farms
of this Presidency. So far there is little indication that they can be
advantageonsly applied to cotton or any of the common field crops but
here again the shortage of rain may have produced an effect exactly
opposite to tvhat would result in a season of normal rainfall. Expen-
ments in the effect of deeper tillage have also just been started, but it
is as yet too early to make any statement as to results except that it
seems possible that some improvement may be brought about by this
meaus.

71. With regard then to improvement in the method of cultivation
it can be said with certainty that in the best cotton growing areas of
the several tracts, it is only exceptionally that such is possible and
that the methods in use are as fur as we yet know, those that under the
rainfall received give the best results. One other item in the method
of cultivation besides manure and irrigation is receiving special
attention, and that is the time of sowing. Thisis fixed in all tracts
cxcept the Karndtak by the first fall of rain, In the Karndtak
however though the monsoon commences in May sowing of cotton does
not generally take place vntil August-September, and on the Dharwir
Farm experiments ave being conducted 1n which sowing takes place in
June-July. In the year 1904-1905, when the mounsoon was normal
except that the late rains were scanty, the early-sown crop of both

Kumpta and American gave not only an increased yield bat also a
better quality of fibve, The results are given below :— '
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TABLE XIX. ?

Yicld in 1hs, per acre, :;“gloaéi(‘::
Time of sowing, Varicty, ; ‘ | (Rs, . }?Em.
Seed-cotton.|  Cotton. | 7c181i1 lgs?).
e b —_ : l
I ' '
June-Jul {| American .. 969 3 310 205
me-suly * 1| Fgunpta 690 179 @ 210
sunp |
{ (=Ameri i [ ‘ 18 | *19
August-September . 3 { ‘A{?“;‘I’)ﬁn . ' 53 ; hg i .‘]2?)3 ;
\ ! *
I

* On the black soil of the farm the quality of Amevican is Rs. 5 or 6 less than on light i
soil.

It will thus be seen that early sowing resnlted in an increase of
Rs. 11 and Rs. 83 of the per acre value of the Kumpta and American
varieties respectively.

Swmmary.

72. Trom the statements above made it will be seen that progress
has been made in the introduction of the foreign varieties especially
of Egyptian cotton into Sind, while in the case of indigenous varieties
at least one extremely promising hybrid has been reared on the Surat
Farm and will be distributed so soon as sufficient seed has been grown.
With regard to this improvement of indigenous varieties it must not
be expected that progress will be made jer sallus either in selection
or in this process aided and accelerated by cross fertilization, Under
the best circumstances and with an unlimited amount of the most
highly trained assistance, it is impossible to obtain a fixed type from
a cross within 4 seasons of the date of the creation of the cross and in
field experiments on a large scale and with a very limited amount of
assistance it takes af least 5 seasons. This period must therefore elapse
before the value of a hybrid can in many cases be accurately judged.

The great desideratumn in carrying out the work of selection is a|
sufficiency of trained men. An attempt is being made to train men
who shall become capable by accumulated individual experience
nf performing the routine work of selection of hybridization in a
reliable manner. Knowledge in all agricultural matters is so largely
n matter of individual experience that the special work of any one man
cannot bo taken up by another who, while possibly more highly trained
generally, must accumulate his special experience before he can be of

value. It is only by a division of labour and specialisation of this
that any efficicncy can be attained. An ounce of practice in
lture is worth several pounds of theory, aud the value of
ience, which is here synonymous with practice, cannot be trans-
on paper though results actually obtained hy means of it may.

39
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Tho above facts will indicate that it is yet early to look for resunlts
i from hybridization on such newly established farms as those at Dhdr.

wér, Dhulia and Mirpurkhas,

In the matter of methods of cultivation and transfer of seed from
one locality to another much light has been thrown by the survey of
the conditions obtaining in the different cotton-growing tracts and by
experiments especially on the Surat and Dhérwér Farms,

73. Taken as a whole the work of the Department with regard to
cotton during the past three seasons must be Yooked up as merely
preliminary, but it is thonght that the chief lines along which work is
to be done in the various cotton-growing tracts have been discovered
and these have been briefly sketched above for each tract,
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