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Water Requirement and Yield Response of Irrigated Cotton

A, MOHAMED ALl', J. CHAMDRA MOHAN® and R, SHANTHA?

ABSTRACT

The findings from an irrigation experiment on cotton MCU, 1. condueted during
kharif tor three years st Bhavanisagar are presented. The optimum moisture regime was
found to be from lield capecity 1o 40 per cent moislure availability. The wator requirc~
ment for this moisture regime was found to vary from 6749 mm to 770.6 mm depending
upon the rainfall, The total number of irrigetions varied frem nine 1o thirteen, Highest
irrigation responses were &1 highest levels of nitrogen fertilization.

INTRODUCTION

The necessity for efficient and
proper water management in cotton in
in Tamil Nadu where more than one-
fourth of the area under the crop is
irrigated, can hardly be emphasised.
This paper deals with the investigations
recently conducted to determine the
water requirement of the winter cam-
bodia cotton MCU. 1, under an irriga-
tion Research Project partly financed
by the Indian Council of Agricultural
Research, New Delhi at Bhavanisagar.

MATERIALS AND METHODS

A field experiment to determine
water requirements of winter cambo-
dia cotton MCU. 1 was laid out during
the kharif season for three years from
1965-66 onwards at Bhavanisagar in
the command area of the Lower Bha-
vani Project. The soil type was red

gravelly loam with low available N and
P. The pH and bulk density of the
soil were 7 and 1.23 respectively. The
average water table was below 12 m.
During the crop periods the mean
maximum temperature ranged from 88
to 104°F and minimum lemperature
ranged from 55 to 929F. The percen-
tage of relative humidity ranged
from 59 to 91. The rain was received
only during the month of October,
November and December and the
details of rainfall are given in Table 2

The experiment was in split plot
design with 4 replications. There were
four regimes of irrigation based on
available moisture percentage in com-
bination with 4 levels on nitrogen and
2 levels of Farm Yard Manure. The
moisture regimes were fixed after
determining permanent wilting point
in the laboratory by the sunflower
plant technique described by Briggs
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and Shantz {(1912) .and field capacity
under field conditions by the method
adopted by Veihmeyar and Hendrickson
(1949). The value of permanent wilt-
ing point was 8.6 per cent and field

TARIF 1
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capacity 20 per cent ‘and: the :rrjgatmn-
treatments were fixed at. d:fferant
levels within this range. Tharé ‘were 4
levels of irrigation viz:,- {In} Irngatmn
to field capacity at O per cent available

Vinld rasnonse bv moisture regime, farm yard menure and nitrogen (kg/ha)

Treatmants v Pdpi*ﬂ.‘
1966 -66  1966-67  1967—68 . °reVAlS
I. Moisture regimes
fe 1177 1031 1473 1228
I 1361 1310 1867 1543
le 1332 1435 2051, 1605
Iy 1383 1481 2118 1661
s. E. 30.4 66.4 76.4 35.0
C.D. (P = 0.01) 88.8 1952 222.0 888
I, Farm yard manure
Fa 1188 a55 1627 1270
Fi 1433 1633 2177 1748
S. E. 21.3 46.9 53.4 24.7
€. D, (P = 0,01) 62.9 137.8 157.0 9.9
Hl. WMNitrogen
N, 817 08y 1587 1171
N, 1171 1240 1810 1407
Ns 1451 1444 2088 ‘1661
N, 1694 1674 2123 1798
s. E 24,0 40.9 50,4. 23.1
c.D.(P=10.01) 67.9 1163 143.0 B64.4
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moisture (i. e., 8.5 per cent); (1,) at 20
per: cent available moisture (i. e, at
10.8 per cent); (l.) at 40 per cent
a’vailab!_e moisture (i.e., at 13.1 per
cent); and (ls) at 60 per cent available
moisture (i. e., at 15.4 per cent) and 2
levels of farm yard manure viz., (Fy) no
manure and (F,) 12.55 t./lha consti-
tuting the 8 main plot treatments. The
The sub plot treatments were 4 levels
of nitrogen viz. (Ny) 0 kg N/ha; (N,)
224 kg Nlha; (N,) 44.8 kg N/ha and
(Ns) 67.3 kg Nlha. A basal dressing

WATER REQUIREMENT AND YIELD RESPONSE

of 16.9 kg P20; and 16.9 kg K,O per ha
was common to all treatments. The soil
moisture was determined up to a depth
of 30em. The sowing of cotton
was done during 1st week of
October and the picking of cotion
was commenced late in January
and completed by the end of March
during all ‘the years. The unit plot
size was 0.62 cent and the spacing
adopted was 75 X 22.6 cm allowing
one plant per hole. The irrigation
treatments were commenced 30 days

TABLE 2, Water requirement at moisture regimes
Mo, of Qry, of Rain fall Water
Maisture Years irrigations irrigation requiramant

regimes {mm) {mm) {mm}
ls E5—E6 5 118.5 304.9 424.4
66—67 3 B3.0 508.8 §92.8
67—868 & 2593 23048 499.2
ly 65—E6 9 285.0 304.9 589.9
66 —87 & 214.8 809.8 724.6
67—88 10 3428 2389 582.7
ly 65—66 11 370.0 304.9 674.9
6667 9 260.8 509.8 770.6
67— 68 13 4551 233,59 6856.0
I 65— 66 14 488,5 304,98 793.4
6667 13 3823 508.8 gaz,!
67-68 17 B20.5 2388 7704
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alter sowing and the irrigation was
given to the planis when the soil mois-
ture level fell below the treatmental
specifications.. The jrrigation water
was measured by means of 90 degree
triangular weirs. The sub plot treat-
ments viz., the nitrogen levels, were
applied as top dressing in the form of
ammonium sulphate 45 days after
sowing and the crop was earthed up.

RESULTS AND DISCUSSION

The statistical scrutiny of the data
for individual years as well as pooled
over three years given in Table 1
showed that the difference in kapas

yield between the moisture regimes,
farm yard manure, nitrogen were signi-
ficant.

Vol 1 He B’

The results showed" that slih the
higher levels of wrigatmn amr'- supermr
in terms-of Kapas yield m the: cﬂntmi
treatment i. e, nngatmn atU “per cent
available moisture. Amnng the hlghar
levels of mlgatiun the . difference in
kapas yield between i and lﬁ is vaw
much maore than the d;ffarenca betwean
|y and |, and sta%nchcall*,f L; and 15:0n .8
par in the resuits of pﬁuled analys:s
As such it is c!earhr seen. that the opti-
roum soil moisture reg:me fnr cotton is
I, viz , irrigation at field capacity to 40
per cent availability. - The extra yield
got from the highest level of irrigation
viz. lyis not commensurate to the
larger quantum and higher frequency
of irrigation.

TABLE 3. Interaction of moisture regimes With manures (kg/ha)
Moisture Regimes * IE:- D.
Manuras 5. E ]
lg 1 [ Is {Pﬂ 0,01}
I. Farm yard manure '
Fq 1075 1320 1279 1407 44 9 1358
Fy 1380 1766 1833 1914
Il. MNitrogen lavsls
N ag4 1182 | 1246 1273 76 2 1488
N, 1147 1482 1478 1512
N, 1324 1691 1820 1810
N 1454 1807 1881 2048
5. E 66.3

C.D.(F=0,01) 1288
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Water requirement:

The schedule of irrigation given

to various moisture regimes are given
in Table 2.

For giving irrigation at |, level i e.,
(Field capacity to 40 per cent moisture
availability) which is found to be
optimum far cotton, the irrigation delta
for 1965-66 was 674.9 mm in 11 irria-
gations, for 1966-67 it was 770.6 mm
in 9 irrigations and for 15%‘@__8 it was
695.0 mm in 13 irrigations depending
upon the rainfall. Thus any irrigation
given more than this is only a waste, It
is interesting to note that consistent
results have been obtained for valid
conclusions. Thus the important find-
ing is that winter cambodia cotton
MCU,‘L requires the optimum water
regime of field capacity to 40 per cent

moisture availability.

Interaction of moisture regimes
with manure:

The pooled analysis data given in
Table 3 showed that in all levels of
irrigation, application of 12.5 tonnes
farm yard manure significantly incre-
ased the yield than no manure.

It also indicated that in all levels
of irrigation posilive response was
seen for the application of nitrogen
whereas at nitrogen levels, N, Ny and

8545
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Ng higher levels of irrigations viz., la,
Is, Iy which were on par influenced the

yield than the lowest level viz,, 15 At
the highest nitrogen N; the
highest irrigation level 14 significantly
increased the yield than other leviels.
This shows that a higher irrigation delta
is required at higher doses of N fertili-
zation for getting the maximum vyield
in cotton. Khan and Nathuram (1847)
who conducted some trials at Lyallour
found that the yield of cotton increased
with increase in quantity of water as
well as manure. Mukerji and Chatterjee

level

(1967) have reported that application
of fertilizers in conjunction with water
showed an increase of 114 per cent in
the yield of - cotton at Siruguppa
against 37 per cent with irrigation
alone. Dastur and Singh (1943) have
also recorded significant increase in
boll weight under heavy irrigation in
combination with nitrogen.

ACKNOWLEDGEMENT

The authors’
N. G. Dastane.

thanks are due 10 Dr.
Special Officer, Irri-
gation, Indian Agricultural Research
Institute, New Delhi and Dr. Y. B.
Morachan, Professor of Agronomy,
Tamil Nadu Agricultural University,
Coimbatore for their guidance and to
the

Indian Counecil of Agticultural

Research for partally financing the

scheme.



MUHAMED ALl ef af.

REFERENCES

BRIGGS L. J, and M, L, SHANTZ., 1912, The
willing coolficiont for dilfercnt plants and

] ite indiroct determination, U, 8§, Depl,

l—lf' Aprie, Buar, Plant Ind, Bull, 230,

DASTUR, R, H, and MUKHTAR SINGH, 1943.
Interaction of manurial faclors end walter
supply on the vield of 4 Fcotton on light
sandy soils, JIndian J. agric, Sci, 13°
G10-230,

546

[ Vol 61, Ne: 8

KHAN, A, M, and L, NATHURAM, “1847,. ~Water.
requiremants of crops. Punfab © Fmg. a5
11 -4,

MUKERJI, B. K. end S. S, CHATTERJEE. /1867
Review of work done on water requirome-
nts of ¢rops in India.  Tech, !éuﬂ (Agric.)
ICAR Mo, 3 and pp, 110,

VEIHMEYER, F. J. and A, H. HENDRICKSON,
1949. Methods of hpﬁsuriﬁg.-_lie'ld_-cqpa-
city and permanent willing - parcentage ef

soils, Soil Sel. 68 76-94,



