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ABSTRACT
Field experiments were conducted during winter irrigated season of 2013-14 and 2014-15 at South Indian Textile Mill

Association Farm, (SIMA) Udumalpet with the objective to

find out the influence of different genotypes and spacings

(high density) on the growth and yield of cotton (Gossypium hirsutum L.). The experiments were laid out in a split plot

i ——

design replicated thrice. Three genotypes viz, genotype

SHS 102, genotype SHS 374, genotype SHS-2-4 and one
variety Anjali were fitted in the main plot and four spacings viz., 45 x 15 cm (Very high density), 45 x 20 cm, 60 x 15 ¢cm
(High density) and 60 x 20 cm (Medium high density) respectively were tried in the sub plot. The results of the
experiments revealed that all the growth parameters were higher with the genotype SHS 102 and genotype SHS 374.

Among the different spacings tested, 45 x 15 cm spacing recorded better growth parameters in the early stages, but, at

later stages, 60 x 15 cm spacing recorded better growth

genotype SHS 102 and genotype SHS 374 recorded high
favourably increased the yield. With regard to the treatment

parameters. With regard to yield, among the cotton genotypes,
er seed cotton yield. Amaong the plant spacings, 60 x 15 cm
combinations, the genotype SHS 102 and SHS 374 registered

better growth components and seed cotton yield at a plant spacing of 60 x 15 cm and both were comparable with each other

during both the years of study.
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Cotton is a natural part of everyday life which serves the
mankind from the cradle to the grave. Cotton plays a key
ole in socio-economic and political affairs of the world
IKairon et al., 2004). Cotton is one of the most ancient and
yery important commercial fibre crops of global
perspective. Cotton has a significant role in Indian
agriculture  in  terms  of industrial  development,
smployment generation and national economy.

The manipulation of row spacing, plant density and
the spatial arrangements of cotton plants for obtaining
nigher yield have been attempted by agronomists for
several decades in many countries. The most commonly
lested plant densities range from 5 to 15 plants m (Kerby
ot al., 1990) resulting in a population of 50000 to 150000
olants ha'. The concept on high density cotion planting,
more popularly called Ultra Narrow Row (UNR) cotton
was initiated by Briggs et al. (1967). Ultra narrow row
cotton has row spacings as low as 20 cm and plant
population on the range of 2 to 2.5 lakh plants ha"', while
conventional cotton is planted in rows of 90 to 100 cm
apart and has a plant population of about 1,00,000 plants
ha'. However in India, the recommended plant density for
cotton seldom exceeded 55,000 plants ha™.

The advantages of high density planting system
include better light interception, efficient leaf area
development and early canopy closure which will shade
out the weeds and reduce their competitiveness (Wright
ot al, 2011). Therefore, the high density planting system
(HDPS) is now being conceived as an alternate

Growth, yield, genotypes, plant density, cotton.

production system having a potential for improving the
productivity and profitability, increasing input use
efficiency, reducing input costs and minimizing the risks
associated with the current cotton production system in
India.

Genotype selection, a key management component
in any cropping system, is even more critical in high
density planting system. High yielding potential is a
predominant consideration with early maturity of the crop.
But, plant size and fibre properties are also important
factors to be considered.

So far, limited research has been done on this
aspect in India. In this context, this experiment was
conducted with a view to find out the influence of cotton
genotypes under different plant densities on the growth
and vyield of cotton.

MATERIALS AND METHODS

Field experiments were conducted at SIMA Research
Farm during the year 2013-14 and 2014-15 during winter
to evaluate different plant density on the growth and yield
of cotton genotypes.

The experiments were laid out in split plot design
replicated thrice with four cotton genotypes viz., genotype
SHS 102, genotype SHS 374, genotype SH-2-4 and Anjali
and four spacings viz., 45x15 cm, 45x 20 cm, 60 x 15¢cm
and 60 x 20 cm. The soil of the experimental site was
sandy clay loam in texture, belonging to Typic Ustropept.
The nutrient status of soil at the beginning of experiment
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ble-1 : Effect of cotton genotypes and plant density on plant height (cm) of cotton.
Treatment 2013-14 2014-15
40DAS | 80 DAS | 120 DAS 40DAS | 80 DAS | 120 DAS
Genotypes
L - Genotype SHS 102 39.05 75.48 88.47 54.52 102.2 119.6
L - Genotype SHS 374 36.60 72.53 83.39 49.46 91.47 107.2
s - Genotype SHS-2-4 34.95 68.75 76.61 44.99 76.32 92.17
4 - Anjali 33.75 59.85 68.96 33.92 | 5526 i
iEd 0.96 1.80 1.98 1,15 2.01 2.56
D (P=0.05) 2.34 4.42 4.84 2.82 4,93 6.27
Plant spacing (cm)
1+ - 45 x 15 cm 37.98 74.90 88.98 52.28 90.57 110.20
- - 45 x 20 cm 37.23 71.03 85.95 48.76 87.45 106.43
5 - B0 x 15 cm 35.88 66.68 74.81 42.88 78.51 92.70
¢« - 60 x 20 cm 33.28 64.00 67.68 38.98 68.70 87.31
Ed 0.89 1.73 1.95 1.16 2,13 2.54
D (P = 0.05) 1.84 3.52 4.03 2.40 4.39 5.24
rteraction NS NS NS NS NS ] NS
ble-2 : Effect of cotton genotypes and plant density on leaf area index of cotton (2013-14).
reatment 40 DAS 80 DAS 120 DAS
S, S, S: Sy Mean S, S, S, Sy Mean S, S; Ss sS4 Mean
Vi 247 2.36 2.24 215 2.30 3.17 2.96 2.81 2.69 2.91 3.65 3.50 3.31 3.19 3.41
Vs 2.29 2.21 2.08 1.76 2.08 2.86 2.76 2.60 2.21 2.61 3.39 3.26 3.08 2.61 3.08
Vi 1.73 1.66 1.29 1.26 1.49 2.22 2.09 1.64 1.62 1.89 2.56 2.46 1.9 1.86 2.20
Vy 1.68 1.50 1.44 1.41 1:51 2.15 2.03 1.59 1.57 1.84 249 2.39 1.86 1.81 214
Mean 2.04 1.93 1.76 1.65 2.60 246 2.16 2.02 3.02 2.90 2.54 2,37
SEd CD (P=0.05) SEd | CD (P=0.05) SEd CD (P=0.05)
V 0.05 0.13 0.08 0.15 0.07 0.18
S 0.04 0.08 [ 0.0 0.12 0.07 0.15
Vat S 0.10 0.21 | 0.12 0,28 0.14 0.31
SatV 0.09 0.20 0.12 0.25 0.14 0.30
V, Culture SHS 102 S 45 % 15 cm
Va Culture SHS 374 Sz 45 x 20 cm
Va Culture SHS-2-4 S: 80 x 15 cm
Vi Anjali Sy 60 x 20 cm
s low in available nitrogen (190 kg ha™), medium in the findings of Anwar et al. (2002) and Copur (2006) who

ailable phosphorus (13.2 kg ha™) and medium in available
rassium (346 kg ha™). The cotton crop was raised as per
: treatments by following all the standard package of
ictices.

Observations on growth parameters such as plant
ight, LAI, DMP and seed cotton yield were recorded.

:SULTS AND DISCUSSION

int height (Table 1) : During both the years, among the
ton genotypes, genotype SHS 102 recorded
nificantly taller plants at all the stages followed by
notype SHS 374 and both were comparable at 80 DAS.
ese were followed by genotype SHS-2-4 at all the
iges of observation. This might be due to better
sorption of nutrients and genetic nature of the plants. The
‘iety Anjali recorded comparably shorter plants at all the
ges of observation. Differ observed for plant height

nce

i~

1ong cotton varieties can be attributed to variation in
netic makeup of plants. These results are supported by

also reported significant differences among cultivars for
plant height.

Considering the plant spacing, closer spacing of 45 x
15 cm (very high density) recorded taller plants followed
by the spacing 45 x 20 cm (high density) . The least plant
height was observed under the spacing of 80 x 20 cm
(medium high density).

With respect to plant spacing, closer spacing of 45
x15 cm (very high density) and 45 x 20 cm (high density)
recorded taller plants. In general the plant height increased
with decrease in plant spacing. This might be due to
competition for light. Earlier studies have already revealed
an increase in plant height due to high plant density (Seibert
et al., 2006; Bhalerao et al., 2010; Nehra and Yadav, 2012).
The findings of Ali et al. (2011) who observed that the crop
sown at 45 cm plant spacing tended to produce the shortest
plants throughout the whole study period, while, the tallest
plants were recorded with 15 cm plant spacing as compared
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ts : Effect of cotton genotypes and plant density on leaf area index of cotton (2014-15).
tment 40 DAS 80 DAS 120 DAS
S S, S S Mean | S, S, S; S¢ | Mean | s, $: | s, S4 [ Mean
vV 266 | 260 | 214 | 219 | 240 | 3.32 | 326 | 268 | 2.74 | 3.00 | 3.82 | 3.74 3.08 | 3.15 | 3.45
V, 253 1208 | 187 | 1.91 [ 210 | 316 | 2.60 | 2.34 | 2.39 | 262 | 3.64 | 2.99 269 | 2.75 | 3.01
Vs 1.66 | 1.60 | 118 | 163 [ 149 [ 2.07 | 2.00 | 1.47 | 1.92 | 186 | 2.38 229 | 1.69 | 2.20 | 2.1a
LV, 161 | 1.56 | 1.14 | 149 | 145 [ 201 | 1.94 | 143 | 1.86 | 1.81 | 2.32 | 293 | 1.64 | 214 | 2.08
Mean | 211 | 1.96 | 1.58 | 1.78 2.64 | 245 | 1.98 | 2.23 304 | 281 | 227 | 256
i SEd CD (P=0.05) SEd | CD (P=0.05) SEd CD (P=0.05)
v 0.05 0.12 0.06 0.15 0.07 0.17
R S 0.04 0.10 0.06 0.13 0.07 0.15
W at S 0.10 0.21 0.12 0.26 0.14 0.31
SatV 0.09 0.20 | 012 | 0.25 | 0.14 [ 030 |
| Vy Culture SHS 102 S, 45 x 15 cm
Vz Culture SHS 374 Se 45 x 20 cm
Vs _ Culture SHS-2-4 | Ss 60 x 15 cm
Vs Anjali S 60 = 20 cm
: Effect of cotton genotypes and plant density on dry matter production (kg/ha) of cotton (2013-14).
“atment 40 DAS 80 DAS 120 DAS B
: S, S S; S¢ | Mean | s, S S S¢ | Mean | s S, [ S [ s4 | Mean |
V1 1614 | 1335 | 1554 | 1240 | 1436 | 3394 | 3693 | 4125 | 3561 | 3893 | 4659 4920 | 5684 | 4702 | 4991
V2 1371 | 1224 | 1357 | 1022 | 1244 | 3922 | 3304 | 3687 | 3180 | 3503 | 5275 4560 | 4811 | 4351 [ 4740
V3 1340 | 970 | 1039 | 810 1040 | 2927 | 2507 | 2986 | 2302 | 2680 | 4039 | 3642 | 4012 | 3265 | 3739
V4 997 | 768 | 995 745 876 | 2530 | 1940 | 2568 | 1957 | 2049 | 3546 | 2864 | 3546 | 2765 | 3180
Yean 1330 | 1074 | 1236 954 3193 | 2861 | 3342 | 2750 4380 | 3995 | 4513 | 3771
SEd CD (P=0.05) SEd CD (P=0.05) SEd CD (P=0.05)
vV 30 75 77 189 107 261
S 29 60 77 159 105 217
lat § 59 122 155 319 | 211 436
atV 58 121 154 319 | | 211 435 ,
V4 Culture SHS 102 Sy 45 x 15 cm
Va Culture SHS 374 S, 45 = 20 em
Vs | Culture SHS-2-4 S5 60 x 15 em
Yy Anjali S 60 = 20 cm

5 cm plant spacing in silt loam soil of Pakistan is in
oot of the present findings. The availability of
zontal space for individual plant in narrow rows
uced due to which intense inter plant competition for
Sent and light suppressed node appearance and
Its grew ftaller in respect of vertical space

# Area Index (Table 2 and 3) : Among the cotton
otypes, during both the years, comparably higher LAI
! observed with genotype SHS 102 followed by
otype SHS 374 and SHS-2-4 at all the stages. The
otype SHS 102 recorded significantly higher LAl
wed by genotype SHS 374 and SH-2-4. The variety
#li recorded the least LAI.

The genotype SHS 102 recorded significantly higher
in both the experiments conducted which is ascribed to
better absorption of nutrients, synthesis of more
losynthates and thus improving general vigour of the
ft and hence higher LAl Difference observed for LAl
Ing cotton varieties can also be attributed to variation
enetic makeup of plants as reported by Anwar st al.

(2002) and Copur (2008). The LAl was found to decrease
at maturity phase due to leaf senescence.

Comparing the plant spacing, the spacing of 45 x 15
cm recorded significantly higher LAl of 2.04, 2.60 and
3.02 at 40, 80 and 120 DAS, respectively followed by 45 x
20 cm. The plants under the spacing of 60 x 20 cm
recorded the least LAI. Similar trend of results was
observed in 2014-15 also0.0.30

Among the treatment combinations, the genotype
102 at the spacing of 45 x 15 em registered higher LA|
(2.47, 3.17 and 3.65 at 40, 80 and 120 DAS, respectively
in the year 2013-14) followed by genotype SHS 102 at 45
X 20 m and genotype SHS 374 at the spacing of 45 x 15
cm and were comparable with each other. Similar trend of
results was evident in the year 2014-15 also.

Higher LAl was recorded with the spacing of 60 x 15
cm due to less availability of space for individual plant that
lead to growth of taller plants utilizing its vertical space which
produced more number of leaves. Arjun et al. (2010)
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ble-5 : Effect of cotton genotypes and plant density on dry matter production (kg/ha) of cotton (2014-15).

Treatment 40 DAS 80 DAS 120 DAS ]
S, S, S S Mean | S, S, S: | S, | Mean| S s, S S4 | Mean
Vy 1712 1466 1637 1320 1534 3558 3773 4274 | 3680 3821 4796 5080 5741 4958 5144
Vs 1559 1302 1485 1156 1376 4128 3569 | 3765 3327 3697 | 5549 4811 | 5070 4491 4980
Vi 1424 1023 1286 | 878 | 1153 | 3161 2708 | 3054 2486 2852 | 4272 3774 4232 3481 3940 |
Vs 1071 860 1017 767 929 2732 2095 | 2855 1980 2368 | 3706 | 3066 3704 2926 3351
Mean 1441 1163 1356 | 1030 3395 | 3036 3437 2871 4581 | 4183 4687 3964
SEd CD (P=0.05) SEd CD (P=0.05) SEd CD (P=0.05)
v 32 79 81 199 112 273
3 32 65 81 167 110 226
Vats B3 131 162 334 220 455
SatV 63 130 162 334 219 453 |
vyt Culture SHS 102 | | 45 x 15 em
Va2 i Culture SHS 374 5 45 » 20 cm
Vs :  Culiure SHS-2-4 Ss 60 x 15 cm
A = Anjali Ss 60 x 20 cm
“able-6 : Effect of cotton genotypes and plant density on yield of cotton (a/ha).
Treatment 2013-14 2014-15 ]
S, S, S, S, S, S, & | 8§ [ Mean |
Vi 22.72 22.7 22,72 22.7 22.72 23.17 23.90 2548 | 2368 | 2408
Va 18.90 18.90 18.90 18.90 18.90 19.27 21.92 24.89 21,65 21.96
V 15,15 15.15 15,15 15,15 15.15 14.96 17.08 21.99 19.51 18.38
Vs 14.18 14,18 14.18 14.18 14.18 15.02 16.22 21.39 19.24 17.97
Mean 17.74 17.74 17.74 17.74 17.74 18.11 19.78 23.46 21.02
SEd SEd SEd SEd SEd
\V 0.58 0.58 0.58 0.58 0.58
2] 0.41 0.41 0.41 0.41 0.41
Vats 0.92 0.92 0.92 0.92 0.92
SatV 0.82 0.82 0.82 0.82 0.82
Vi : Culture SHS 102 S 45 % 15 cm
V. | i | Culture SHS 374 S, | 45 x 20 em
Vs .| Culture SHS-2-4 S 60 x 15 em
Ve + Anjali Ss 60 = 20 ecm

showed that planting cotton at 15 and 22.5 em spacing
sroduced higher LAl while a further increase in plant pacing
reduced LAI significantly in sandy loam soil of Faisalabad,
Pakistan. The leaf area index was reduced with wider plant
spacing of 60 x 20cm. This is in consonance with the earlier
indings of Singh et al. (2011) and Brodrick et al. (2013).
Krieg (1996) noted that there was greater light interception
oer unit of soil area at the same LAl in narrower rows than
with wider ones. The greater light interception could indicate
that the leaf area was more uniformly distributed over the
soil surface with narrow rows, instead of concentrated over
the row centers as with wide rows,

Dry matter production (Table 4 and 5) : Among the
different cotton genotypes, genotype SHS 102 recorded
significantly higher DMP followed by genotype SHS 374
and both were comparable at 80 and 120 DAS. The
variety Anjali recorded lower DMP at all the stages. The
same frend of results was evident in 2014-15 also. The
genotype SHS 102 recorded significantly higher dry matter
production. This might be due to higher LAl and number of
leaves as evidenced in the present investigation.

Among the plant spacings in 2013-14, higher DMP
was observed under the plant spacing of 45 x 15 cm
followed by 60 x 15 cm at 40 DAS. However, at 80 and
120 DAS, the plants under 60 x 15 cm spacing recoded
higher DMP followed by 45 x 15 cm and both were
comparable. The least DMP was recorded under 60 x 20
cm of spacing at all the stages of observation. Similar
trend was observed in 2014-15 also.

The plant DMP was significantly higher with the plant
spacing of 60 x 15 cm which might be due to the higher
uptake of major nutrients and especially better assimilation
of nitrogen and the resultant increase in LAl, With increase
in plant population the DMP was decreased due to lower
biomass production. Wider spacing recorded higher DMP
due to the lesser competition for resources which in better
assimilation of nutrients and showed that individual plant dry
matter production was higher. This is in confirmation with the
findings of Bhalerao and Godavari (2010), Balkcom et al.
(2010), Dong et al. (2012) and Bhalerao et al. (2010) who
found that crop growth rate and DMP paint’ was
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nificantly higher when cotton plants were widely spaced
n cotton planted closely.

During 2013-14, among the treatment combinations,
%e genotype 102 at the spacmg of 45 x 15 cm registered
“gher DMP (1614 kg ha'at 40 DAS) followed by
enotype SHS 102 at 60 x 15 cm and genotype SHS 374
% 45 x 15 cm and 60 x 15 cm of plant spacing. At 80 and
120 DAS, the genotype 102 at the spacing of 60 x 15 cm
sgistered higher DMP followed by genotype SHS 374 at
5 x 15 cm and both were comparable among
semselves. The least DMP was recorded by the
“eatment combination of the variety Anjali at 60 x 20 cm
spacing at all the stages of observation.

Similar trend was evident in the year 2014-15 also.

3eed cotton yield (Table 6) : Among the cotton
senotypes, genotype SHS 102 recorded agn:ﬁcantly
sigher seed cotton yield of 24.20 and 24.06 q ha” during
2013-14 and 2014-15, respectively. The variety Anjali
=corded lower seed cotton yield (17.51 and 17.97 g
ha 'during 2013-14 and 2014-15, respectively). However,
ne yield obtained under the variety Anjali was comparable
with the genotype SHS-2-4 during both the years of study.

Among the genotypes, genotype SHS 102 recorded
higher seed cotton yield followed by genotype SHS 374
during both the years of study. The yield reduction due to
genotype SHS 374 was 11.85 per cent during 2013-14
and 8.72 per cent during 2014-15 comparing the yield
under genotype SHS 102. The genotype SHS 102 and
374 recorded comparably higher yields over the other
cotton genotypes, which could be attributed due 10 the
ncreased sympodial branches, fruiting points, higher boll
setting and boll numbers as evidenced in the present
study.

Better vegetative growth and profuse boll bearing
nas taken a major share in increasing the seed cotton
yield of genotype SHS 102 and SHS 374 over other cotton
genotypes. Ongoing growth and development events
pertaining to biomass and square production, leaf area
maintenance with canopy development were favourably
influenced thus realizing higher productivity reflected
through higher partitioning of assimilates into the
developing bolls. Further the higher seed cotton yield
might be attributed due to higher retention of bolls from
the first flush of flowers like Bt hybrids with no boll
damage. This might have resulted due to utilization of
more nutrient energy in the nourishment of maximum
number of bolls that were saved from the boll damage.
This is in confirmation with the earlier findings of Mayee et
al. (2004) and Nehra et al. (2004) who found that Bt cotton
hybrids recorded sigr tly higher seed yield than

boll retention and

non-Bt hybrids because of higher
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significantly higher seed cotton yield reduced boliworm
damage.

Among the plant spacings, the plant spacing of 80 x
15 cm recorded significantly higher seed cotton yield
(23.01q ha™' in 2013-14 and 23.46 q ha” in 2014-15)
followed by 60 x 20 cm spacing. Lower seed cotton yield
was observed with the plant spacing of 45 x 15 cm (17.74
and 18.11 g ha” in 2013-14 and 2014-15, respectively).

Comparing the plant spacings, high density planting
with optimum inter and intra row spacing (60 x 15 cm)
recorded higher seed cotton yield compared to closer and
wider row sapcing (45 x 15 and 60 x 20 cm, respectively).
The yield reduction under very high density planting due
to closer spacing of 45 x 15 cm was 15.13 per cent in
2013-14 and 15.69per cent in 2014-15 comparing the
yield under medium high density planting of 60 x15 cm.
The yield reduction under medium high density due to
wider spacing (60 x 20 cm) was 8.82 per cent in 2013-14
and 10.40 per cent in 2014-15 comparing the yield under
spacing of 60 x 15 cm (medium high density).

In the year 2013-14, adopting a plant spacing of 60 x
15 cm in genotype SHS 102 signiiicantly recorded higher
seed cotton yield of 25.19 q ha" followed by genotype
SHS 102 with 60 x 20 cm of plant spacing (24.96 g ha b
and both were comparable with each other. The least
seed cotton yield was recorded under the treatment
combination of variety Anjali at 45 x 15 cm spacing.

During 2014-15, the treatment combination of
genotype SHS 102 sown at a spacing of 60 x 15 cm
recorded higher seed cotton yield followed by genotype
SHS 374 with the plant spacing of 60 x 15 cm and
genotype SHS 102 at 60 x 20 cm and were comparable
with each other. The least seed cotton yield was recorded
under the variety Anjali at 45 x 15 cm spacing.

The interaction between cotton genotypes and plant
spacing had also significant influence on seed cotton
yield. This showed that optimum plant spacing varied
depends on the growth habits and canopy alteration from
hybrid to hybrid. This is in consonance with the findings of
Bapna et al. (1976) who reported that optimum plant
density is dependant on the inherent vegetative habit of
variety and conditions of soil fertility, moisture and cultural
practices.

In both the experiments conducted, genotype SHS
102 and 374 had recorded significantly higher yield with a
plant spacing of 60 x 15 cm. This is in conformity with the
findings of Anjum et al. (2010) who found that maximum
seed cotton vyield was recorded with 75 cm row spacing
followed by 60 cm row spacing, whereas minimum seed
cotton yield was observed with 90 cm row spacing. From
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%is it is clearly understood that genotype SHS 102 could
swccommodate in optimum plant density and the
sompetition between the plants are also found to be
esser,

Another factor is that wider spacing (medium high
sensity planting) paved a way for enhanced availability of
sutrients to the crop and increased the nutrient uptake
which helped in improved crop growth, which in turn was
sxpressed in terms of yield. This is in line with the earlier
indings of Bhalerao et al. (2008) and Saleem et al. (2009)
vho reported similar findings.

CONCLUSION

Among the cotton genotypes, genotype SHS 102 followed
by genotype SHS 374 recorded better growth parameters
and yield. Among the plant spacings, the plant spacing of 45
« 15 cm recorded better growth parameters in the initial
stage. But, later, the plant spacing of 60 x 15 ¢cm favourably
ncreased the growth and seed cofton yield of all the cotton
genotypes. With regard to the treatment combinations, the
genotype SHS 102 and 374 registered better growth
components and seed cotton yield at a plant spacing B60x 15
cm.
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