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ABSTRACT

A field experiment to evaluate the effect of
(pacios on ‘Hybrid-4-’ cotton was conducted for thr
1z loamy sand (Goradu) soil of middle Gujarat
indi“‘ted that the 50 kg N/ha with spacing 120
ield: The moisture use efficiency (kg/mm/ha)

INTRODUCTION

According to Sawhney and Sikka:
(1960), the rainfed crop of cotton in
ndia on an average removes 25.8 kg
N, 20.2 kg P,O5 and 87.4 kg K,O/ha.
Beneficial effect of nitrogen application
to cotton has been reported by almost
all workers. But there have been variable
responses of the crop to different doses
of nitrogen varying from 33.6 to 67.2
kgha under different sets of conditions
(Sharma, 1961 and Garg, 1964).

Optimum spacing between and with-
in rows is an essential pre-requisite for
obtaining good yield of cotton crop.
Swaminathan (1971) reported that the
}“W plant population is one of the ma-
Ir reasons of low yields of cotton in
India, Bederker et al. (1956) did not
Qbsc_“’e any beneficial effect of close
Pacing on final yield.

lrainL‘nder present day fertilizer cons-
o, lfaf}c_l increased price of nitrogen-
» fertilizers, it was thought worth
nit;{f 0 find out the optimum olevels of

8n and spacing for increased
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€e years from 1975.76 to 1977.78
under rainfed condition. The results
x 5!)-01:-:12 was conducive for higher
was higher under 120 x 50 cm? spacing.
- (Received on Noy. 19, 1979)
yield of rainfed cotton ‘Hybrid-4’ under
Anand condition.

MATERIALS AND METHODS

This investigation was undertaken
at the Gujarat Agricultural University,
Anand Campus, Anand during Kharif of
1975-76, 1976-77 and 1977-78. Soil of
the experimental plot was loamy sand
(goradu soil). The experiment was con-
ducted on different fields during diffe-
rent years. The fertility status of the
experimental site during each year in
respect of available nitrogen was 325.2,
340.5 and 380.0 kg/ha during 1975-76,
1976-77 and 1977-78 years, respectively
while available phosphorous was 52.8,
58.4 and 107.5 kg/ha and available po-
tassium was 369.6, 336.0 and 322.6
kg/ha, respectively. No phosphorous and
potassium was applied as soils are under
high group for both the nutrients. The
experiment was laid out in a random-
ized block design with 927 treatments
formed by combining three levels of
nitrogen (50, 100 and 150 kg/ha) and
nine levels of spacing Viz. 90 x 45,
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120 x 35, 120 x 50,
150 x 65 and 150 x 35
plant population ran-
to 25000, replicated
thrice. The sowing was done in Junc by
dibbling. Gap filling was done I?y
transplanting  the scedlings raised 1n
polyethylene  bags. Half the quantity
of nitrogen was applied as 2 basal 'dx:es-
sing in furrows and the remaining
half was top-dressed when the plants

were 45 days old.

90 x 60, 90 x 79,
120 x 65, 150 x 79,
cm? representing a
ging from 9000

The pests like aphids, jassids and
boll worm were observed during all the
three years while the incidence of leaf
was observed during 1976-77
only. Dimethoate 0.03%, phospha-
midon 0.03% were sprayed to control
aphids and jassids while endosulfan
0.0759%,, parathion 0.039 and carba-
ryl 0.29, were sprayed to check boll-
worm. The different chemicals were
used in different sprayings. In all, six
sprayings were carried out.

roller

The cotton seed (after delinting)
as well as dry stalks were collected
during the year 1977-78 only and com-
posite samples were made for each
treatment after mixing all replications.
These were analysed for nitrogen, phso-
phorous and potassium content by
standard methods as described by Jack-
son (1958). The oil content in seed was
analysed by Soxhlet’s method.

The seed cotton samples were taken
from each treatment and replication at
thf: 'timc of final harvest after thorough
mixing of seed cotton from each pick-
ing and also after cleaning the seed
cotton. These were analysed for {ib;‘t‘
length,ﬂr g?nning percentage, sluph;_
length," uniformity ratio, fineness, ma-

turity cocflicient and tenacity |
year 1976-77 and 1977-78. Or the
Total rmn{fall amounted 90 ¢
1687.1 and 1282.0 mm in 54, 59 'ﬂn]. 9,
rainy days for the ycars 1975-76,. ;'r 69
77 and 1977-78, respectively ’a "’_7ﬂ-
an average annual rainfall of gléﬁdimt
of the tract. The rain received ¢ i
1975-76, was well distributed u;j“"z
October without severe drought apg it{’
cidence of disease or pest. HOWW“.
during 1976-77, the rain received ‘:r’
as
double than the average annual rainfy)
The higher intensity of rainfall durin.
July and August (28th to 38th stang
ard week) as per fig. 1 favoured the a.
tack of pests as well as adversely affec.
ted the vegetative growth. The rain re.
ceived during November favoured the
crop growth. During 1977-78, the rain
received was higher than the average
annual rainfall but the distribution was
erratic. The continuous rain from June
to middle of August (24th to 33rd
standard week) favoured the occurrence
of diseases and pests posing difficulties
in their control. The monsoon ceasd
early.

RESULTS AND DISCUSSION
Yield and yield attributes:

Data on the average yield of SCG‘:
cotton, dry stalk, number of bolls P
plant are presented in Table 1.

The differences in yield ot"St‘fd,‘l““:ﬂ
ton in different years arc ;n_ttn.b_ut[t
seasonal variations which nmdl[lfltl
growth development and ultim;lit".*“_‘
yield of the crop. The seasol C o
1976-77 and 1977-78 were fa o
to the month of July with 110}'11111 .b iyed

of the crop. But t’.‘xccssive rains,
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TABLE ; 9%
gifect of nitrogen and spacing levels on yi
/’_____________ o ) , _ y eldﬂ and yl’]d llitrlbutq. af cottoii,
Seed Cotton (g/ha) - e
‘ Dry §
Triﬂ"'”"’ﬁ" e ____?j Stalk (9/ha) No. of bolls/phant .
1975- 1976- 1977- Moean . .
> - 1975- 1976- e
6 77 78 At e ey
I 6 76 77 78
~n-Levels; kg/ha SE
%0 1421 1296 8.74 11.97 3 '
: ; 09 246 158 23
_ w1 6 . 79 159 49 ;
‘5‘3 1533 1334 10.47 1224 312 204 192 2360 186 502 2211:3 gg;g
I*;:m+ 0-61 o-sg 1148 12.16 329 167 225 24035 213 4.7 247 3126
:.D tgo; -\15 . 052 055 2.2 1.13 083 216 193 3.35 1.09 1‘2
CDatv70 244 149 NS NS 319 236 NS 264 NS : '
spacings, cm? : 310 NS
90%45 17.50 13.45 10.87 13.49 39.9 22.5 19.4 27.27 12.8 455 167 24.99
90x60 1611 11.95 11.00 13.02 347 209 197 2511 17.1 6L0 217 33'27
w0x75 1616 10.58 10.19 12.32 309 20.7 181 2321 211 53.8 240 32'99
120x35 16.67 1024 978 12.23 341 21.6 17.3 2433 141 382 163 22:8?
120x50 17.53 13.61 12.10 14.41 40.6 23.9 221 2885 178 439 244 2810
190x65 17.29 10.87 9.97 1278 37.1 221 187 2593 203 577 244 3417
130::75 13.06 8.81 9.03.1030 22.4 175 176 19.16 258 509 29.6 3543
50x65 1164 6.80 854 8.99 202 146 157 16.83 219 49.0 261 32.31
150x35 1219 10.63 10.63 1115 256 213 239 23.58 168 42.1 199 26.27
SEm+ 107 050 090 095 37 19 14 214 L6l 581 18 2.12
cD.at5% 3.04 141 NS 263 106 NS 41 642 457 NS NS 591
N x Spacing
SEm % 187 149 246 096 644 338 249 250 2.79 10.06 328 374
CDat5% NS NS NS NS NS NS NS NS NS NS NS NS

1976-77 and early ces-
1976-77 and 1977-
ering and
t back to

during August in
sation of rain during
78 when the crop was in flow
fruiting stage, caused severe se
the crop.

The differences due to application
of nitrogen were significant for seed cot-
wn and dry stalk yields for 1976-77 and
and 1977-78 only. During the 1976-77
the application of 50 kg N/ha gave higher
seed cotton yield over 100 and 150 kg
N/ha. But in 1977-78, the application
of 150 kg N/ha gave higher yield over
50 kg N/ha while it was at par with
100 kg N/ha. The dry stalk yield was

increased with the increase in nitro-
gen levels in 1977-78 while reverse
trend was observed in 1976-77. The
pooled analysis showed that the applica-
tion of nitrogen has no significant effect
on seed cotton and stalk yields. This
shows that the application of 50 kg
N/ha is sufficient for cotton ‘Hybrid-4’
under rainfed condition. The result 1s
in agreement with Garg (1964) and
Sanap et al. (1978). The number of
bolls per plant differed significantly
during 1975-76 and 1977-78. The pool-
s showed that the nitrogen

ed analysi
gnificant effect on

application had no si
the boll number per plant.
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The data on the effect of spacing
revealed that the differences in seed
cotton yield were significant during first
and second year only. The pooled ana-
lysis indicated that the spacing of
120 x 50 cm? was at par with 90 x 45,
90 x 60, 90 x 75, 120x 35 and 120 x65
cm? spacings, but it was significantly
superier to rest of the spacings. The
spacings of 90 x 49, 90 x 60, 90x 75,
120 x 35 and 120 x 65 cm? were supe-
rior to 150x65 cm? while 90 x 45
and 90x 60 cm? were superior over
150 x 75 cm?. The spacing 120 x 50 cm?
was better as compared to other spac-
ings although they were at par statis-
tically. It is also relatively more con-
venient for cultural operations requir-
ing less seed rate of ‘Hybrid-4" which
is quite costly. The dry stalk yield
showed significant differences during the
first and third years and remained un-
affected during the second year. The
pooled analysis indicated that the spac-
ing of 120x50 cm? gave higher dry

TABLE 2

GA :

stalk yield and was g j
150 x 75 and 150 x 65 lez FenGh
ber of bolls per plant w:—ﬂ :
in the first year but nfrn~?i

during 1976-77 and 1977-7g

ergr
- num

The interaction of nitrogen ,
ing and other interaction vi, A *Pac..
spacing, year x nitrogen and’ ;:dr x
mtrogcn X Spaclng were not Si-a.l"x
cant for seed cotton and st gy,

alk v;
well as number of bolls per plaY;::lds %

Quality:

It was observed that the ginn;
percentage, fineness and maturity CI:)_
efficient decreased with the increas in
level of nitrogen while other charagter
did not show any definite trend (Tabe
2). Practically the qualitative charac.
ters remained unaffected due to diffe.
rent spacings. The reduction in gin.
ning percentage with the increase m
nitrogen application may be due to in-
crease in the seed weight and addi

Effect of nitrogen and spacing levels on the quality characters of cotton (Mean of

(1976-77 and 1977-78).

Treatments  Mean Ginning, Staple Unifor- Fineness, Maturity Tenacily,
fibre % length, mity micro- Coeffi- gftex.
length, mm ratio, naire cient
mm %

N-Levels, kg/ha

50 27.9 3.7 31.1 47 3.7 0.80 46.6

11053 27.?] 31.8 31.0 48 3.5 0.78 4'5-}‘

28. 31.7 31.1 : 0.78 46.

ng, cm? 47 3.5 7
90 x 45 27.0 32.1 31.1 48 3.6 0.79 6.
90 x 60 27.8 32.2 31.0 48 3.6 0.79 463
90 x 75 28.0 32.4 31.2 47 3.6 0.79 o

120 x 35 27.8 31.3 30.9 48 3'4 0.77 40-3

120 x 50 27.8 39.3 31.0 i 3-? U:BU 45‘).f

120x 65 27.7 31.8 30.8 48 3.6 0.79 462

150 x 35 2% 3 33123 ; [} ; é 47 3.4 0.77 46.8

3().¢ 48 3.6 0719 -

— e

I
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Eﬁ'ect

d oil percentage in cotton seed.
ap

of nitrogen and spacing levels on the nutrient c .
ontent o

NITROGEN AND SPACING IN COTTON H-4
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f Bﬁed and dry stalk

—
—

Oil

Trcatments Cotton seed
Content S flolk
N% PY% K% o ’ . -

et /o N, P9, Ko,
N-Levels; kg/ha T

0 3.31 1.24 3.10

130 3.40 1.20 3.10 2222;33 3975 0.262 2,51
0 3.49 1.17 3.04 91.20 i 0a 0247 .53
B . 0.219 1.13
90 x 45 3.51 1.24 3.13 22.13

90 x 60 3.48 1.20 3.13 23.05 g:gi g;g o
90x 75 3.22 1.23 2.98 22.18 0.90 0-234 :;5
120 x 35 3.49 1.18 3.03 22.33 0.98 0.266 1'33
120x 50 3.52 1.28 3.15 22.01 0.99 0.269 1‘32
120 x 65 3.27 1.23 3.06 23.36 0.91 0.255 1-28
150x 75 3.16 1.14 3.10 22.26 0.91 0.247 1:20
150 x 65 3.24 1.25 3.05 22.50 0.88 0.225 123
150 x 35 3.25 1.19 2.93 22.96 0.86 0.253 1.13
tional nitrogen might have been utilized ACKNOWLEDGEMENT
in the synthesis of seed material as ob-

The authors express thanks to

served by Verma et ol. (1965). Iyengar
(1941) also observed lack of definite
relation between fibre length and nitro-
gen application.

Nutrients content:

The application of nitrogen in-
creased the nitrogen content in cotton
seed as well as in dry stalk, while phos-
Eiiorug and potassium content decrea-
Obse (Table.g)' No definite trend was
Th W.Cd with the different spacings.
dc:re,lflcrease in nitrogen application
no d:‘;C(‘l the oil percentage. However,
| erelmte trcfld was observed with tl.lc
Othey EFl spacing. Similar results 11

Y Bhal -sced crops were also rcportf:d
Chel} n and Singh (1973) and Mit-
et al, (1974)'

1.C.A.R. for providing necessary funds for
this study. The assistance of members
of staff of this project for conducting
this experiment is also acknowledged.
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