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Abstract: A field experiment was conducted during kharif seasons of 2013-14 at Main Cotton Research Station, Navasari
Agricultural University, Surat to assess the effect of environment on cotton growth and development. The experiment was
laid out in split plot Design comprising three dates of sowing as main plot and six genotypes as sub plot treatments replicated
thrice. The result was indicated that no of days and GDD required to attain different phenological stages are significantly
higher in normal sown condition. Bt hybrids required less no. of days and GDD to attain all phenological stage as compare to
Non Bt Hybrids. G.Cot. Hy-8 BG-1I was required lower GDD and days to attain all phenological stages. The Plant height,
no. of sympodia, no. of bolls per plant and seed cotton yield was significantly decreased in delayed sown condition.
ANKUR-3028 BG-II has significantly higher plant height, no. of sympodia, no. of bolls per plant and seed cotton yield as

compare to other genotypes.
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INTRODUCTION

limate change is extremely affecting agriculture

production. Deviation in temperatures will
eventually reduce yields and increase the incidence
of pests and diseases. Changes in precipitation are
likely to lead to crop failures and production
declines. There will be some gains depending on
crops grown and regions. This evaluation applies
largely to the regional impacts of cotton production
(Cotton and Climate Change, 2011). In India cotton
is the crop which affects the GDP of India. Cotton is
stand for long time in the field and encounter
different environments during their life cycle of 150
days to 210 days. The temperature and Growing
Degree Days (GDD) represent two important
spatially-dynamic climatic variables, as both play
vital roles in influencing forest development by
directly affecting plant functions such as evaporation,
photosynthesis, plant respiration, plant water and
nutrient movement. Crop growth and development
refers to the increase in crop height, volume or area
and weight in a certain time scale (Gudadhe et al.,
2013). The seed cotton yield per unit area is affected
by a number of factors including land selection,
sowing time, weeding, irrigation, chemical fertilizers
etc. Of these, sowing period plays significant role in
crop production process (Varlev et al., 2000 and
Mohammad et al., 2015). Ariyo (1987) evaluated
sowing 15 okra genotypes in 5 different
environments and the results showed a significant
environmental effect for all studied characters.
Olasantan and Olowe (2006) reported that sowing
dates significantly affected on vegetative growth,
flowering, fruiting and harvesting stages (El-Waraky,
Y. B., 2014). Climate change will impact on many
facets of cotton physiology.
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An integrative research process will be needed to
assess the exact effect of climate change will have on
cotton production (Michael Bange, 2007). Thereof,
in this study effect of date of sowing on cotton
growth and development has been carried out.

MATERIAL AND METHOD

A field experiment was conducted during Kharif-
2013 at Main Cotton Research Station, Navasari
Agricultural University, Surat to assess the effect of
environment on cotton growth and development. The
soils of the experimental field was clayey in texture
having pH 7.3, medium in organic carbon (0.42 %)
and available phosphorus and high in available
potash (565 kg/ha).The experiment was laid out in
split plot Design comprising three dates of sowing
viz., D-1= early sowing (20 June 2013), D-2= normal
sowing (11 July 2013), iii) D-3= Delayed sowing (6
August 2013) as main plot and six genotypes namely
NCS-145 BG-Il, RAH-100, G.Coy. Hy.-8 BG-II,
G.Cot. Hy. 12, ANKUR-3028 BG-II, FHH-141as sub
plot treatments replicated thrice. 1.20 m x 0.45 m
plant spacing was kept and fertilized with 240:40:00
N:P:K. In each plot recommended agronomic
practices were followed and plant stand was
uniformly maintained. The observation were
recorded on five randomly selected plants form each
plot at harvest for all the traits viz., plant height, No.
of sympodia, and yield components viz., number of
bolls per plant, average boll weight (g), and seed
cotton yield per plant (g). The weather conditions
viz., rainfall, temperature and relative humidity were
obtained from the main cotton Research Station,
Surat. Heat units accumulated in each stage were
calculated as per the equation (Growing degree days
= Y[(Tmax + Tmin) /2 - Tp], Tp: base temperature.
Statistical analysis was carried out at 5% level for
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significance, with date of sowing as main plot and
genotypes as sub plot.

RESULT AND DISCUSSION

Phenology

Result showed that days required to attain different
phonological stages differ significantly due to
different dates of sowing and genotypes (Table-1).
There was significant difference between dates of
sowing for all phenological stages. The days to 50 %
squaring, days to 50 % flowering, days to 50 % boll
opening and days to maturity was significantly
reduced as observed in delayed sowing (D-2) and
early sowing. The genotype, G. Cot Hybrid-8 BG-II
was earliest considering all phenological stages
followed by Ankur-3028 BG-11 while RAH-100 was
required more days for all phonological stage. The
interaction of sowing dates and genotype for all
phonological stage except maturity days showed
significant. G. Cot Hybrid-8 BG-Il sown in early
condition required less days for 50% squaring, 50%
flowering and 50% boll opening followed by G. Cot
Hybrid-8 BG-II sown in delayed condition and NCS-
145 BG-Il and ANKUR-3028 BG-II sown in early
condition. while RAH-100 sown in normal condition
was required more days for 50% squaring, 50%
flowering and 50% boll opening followed by RAH-
100 sown in delayed condition and LHH-144 sown
in normal condition. Similar result was observed by
Ghulam et al. (2014) and Mohammad et al. (2015),
The result was also in accordance with result found
by Sikder (2009) and Taher et al. (2015) for wheat.
Growing Degree Days (GDD)

The growing degree days to attain different
physiological stage for cotton genotypes in different
climate are presented in table -2. No. of GDD
required was significantly lower in early sown
condition for 50 % squaring, 50 % flowering, 50 %
boll opening,  while significant reduction was
observed in number of GDD for maturity in late
sown condition. The Genotype RAH-100 required
significantly higher no of GDD for 50 % squaring,
50 % flowering, 50 % boll opening and maturity. The
trend also showed that non Bt hybrids required
higher no of GDD as compared to Bt hybrids for all
phonological stage. The similar results were reported
by Hebbar et al. (2002), Gudadhe et al. (2013) and
Bandhopadhyay et al. (2008).

Plant height and sympodia per plant

The plant height and number of sympodia at harvest
showed significant difference due to date of sowing
and genotypes (Table-3). The plant height and
number of sympodia were significantly reduced
under delayed sowing whereas significant higher in
early sowing and it was at par with normal sowing.
Mohammad et al. (2015) who was reported that plant
height and number sympodia per plant was
significantly higher in early sown date. Plant height
was significantly higher in ANKUR-3028 BG-II
(114 cm) while G.Cot. Hy-8 BG-Il showed
significantly lower plant height. No of sympodia was
observed significantly higher in ANKUR-3028 BG-II
and it was at par with G.Cot. Hy-8 BG-Il and NCS-
145 BG-II. The significant interaction was observed
for plant height. ANKUR-3028 BG-II sown in early
condition attended significant higher plant height
which was at par with G.Cot. Hy-12 sown in early
condition and ANKUR-3028 BG-II sown in Normal
condition. Plant height was observed significantly
lower for G.Cot. Hy-8 BG-Il sown in delayed
condition which was at par with G.Cot. Hy-12 and
RAH-100 sown in delayed condition. The plant
height was significantly affected due to environment
and genotypes (Hussain et al. 2007).

Yield and yield component

Table 4 showed that the significant reduction was
observed in mean number of bolls in delayed sowing.
Significantly higher no. of ball was observed in
genotype ANKUR-3028 BG-I1I which was at par with
G.Cot. Hy-8 BG-Il. The average boll weight was
significantly  reduced for delayed sowing.
Significantly higher boll weight was observed in
ANKUR-3028 BG-Il which was at par with NCS-
145 BG-II. Plant seed cotton vyield attain
significantly higher in early sowing and it was at par
with normal sowing. The genotype Ankur-3028 BG-
Il recorded significantly highest seed cotton yield per
plant (118 g) over rest of the genotypes. Interaction
for sowing date and genotype was significant.
Ankur-3028 BG-Il recorded significantly highest
seed cotton yield per plant sown in early condition
while LHH-144 showed lowest seed cotton yield per
plant in delayed sawn condition. The seed cotton
yield was significantly lower in late sown condition
was also reported by Mohammad et al. (2015),
Khalid et al. (2016).

Table 1. Phenological parameters in cotton genotypes under early, normal and delayed sown condition during

kharif 2013.
Genotypes

Phenological Stages

Days to 50 % squaring Days to 50 % flowerin, Days to 50 % boll opening Days to maturity

D-1 | D-2 | D-3 | mean | D-1 D-2 D-3 | mean | D-1 D-2 D-3 mean | D-1 D-2 D-3 mean
:\IICS-145 BG- 65 70 67.3 67.4 83.7 | 90.3 | 843 | 86.1 128.7 | 1333 | 1323 | 1314 | 1493 | 167.3 | 151.7 | 156.1
RAH-100 67 773 75 731 85.3 99 95 93.1 129.7 | 1413 | 1427 | 1379 | 1543 | 1723 | 161.3 | 162.7
SGC?II Hy-8 60 65 63.3 62.8 773 | 857 | 813 | 814 120.3 | 130.3 | 129.7 | 126.8 | 141.0 | 162.7 | 147.3 | 150.3
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GCotHy1z | 7t | 7L |97 | 706 | 903 | 94 | 867 | 903 | 1333 | 1377 | 1367 | 1359 | 1530 | 17L0 | 1553 | 1508
ANKUR- 65 | 673 | 653 | 659 | 823 | 88 | 847 | 850 | 1233 | 1353 | 130.3 | 1296 | 1443 | 1627 | 1493 | 1521
3028 BG-II

LHH-144 71 | 747 | 693 | 717 | 89.3 | 957 | 893 | 914 | 131 | 1407 | 137.7 | 1365 | 151.7 | 1743 | 156.7 | 160.9
Mean 665 | 709 | 68.3 847 | 921 | 86.9 127.7 | 136.4 | 134.9 127.7 | 136.4 | 134.9

LSD (p<0.05)

Sowing Dates

(D) 1 18 12 0.8

Genotype (V) 1 1 1.6 2

DXV 18 18 2.7 NS

Table 2. Growing degree days
during kharif 2013

required by cotton genotypes under early, normal and delay sown condition

Genotype

Growing Degree Days

Days to 50 % squaring Days to 50 % flowering Days to 50 % boll opening Days to maturit

D-1 D-2 D-3 mean | D-1 D-2 D-3 mean D-1 D-2 D-3 mean D-1 D-2 D-3 mean
NCS-145 BG- 1268 1633 2515 | 2473 | 2480 3064 | 2745 | 2882
I 1204 | 1307 | 1202 1564 | 1699 | 1636 2451 2837
RAH-100 1240 | 1447 | 1450 | 1379 | 1508 | 1872 | 1836 | 1769 | o47p | 2661 | 2619 | 2584 | ,q;, | 3136 | 2875 | 2978
E‘GC?: HY-8 | 1107 | 1206 | 1215 | 1176 | 1430 | 1607 | 1574 | 1540 | 2285 | 2466 | 2435 | 2305 | 2688 | 2996 | 2686 | 2790
G.Cot Hy-12 | 1314 | 1327 | 1338 | 1327 | 1700 | 1769 | 1680 | 1716 | o544 | 2590 | 2532 | 2555 | 5gq | 3117 | 2795 | 2037
Qggggzn 1204 | 1254 | 1254 | 1237 | 1537 | 1654 | 1643 | 1611 | 2346 | 2549 | 2444 | 2447 | 2748 | 2997 | 2712 | 2819
LHH-144 1314 | 1403 | 1332 | 1350 | 1680 | 1802 | 1729 | 1737 | 499 | 2648 | 2546 | 2564 | )97 | 3162 | 2813 | 2951
Mean 1231 | 1324 | 1313 1586 | 1734 | 1683 2433 | 2571 | 2508 2829 | 3079 | 2771
LSD (p<0.05)
Sowing Dates
D) 207 36.8 208 132
Genotype (V) 20.6 20 27.6 31.6
DxV 38.2 478 48.1 NS

Table 3. Growth characters in cotton genotypes under early, normal and delay sown condition during kharif

2013

Genotype Plant Height (Cm) Number of sympodia per plant
D-1 D-2 D-3 mean D-1 D-2 D-3 mean

NCS-145 BG-II 116.0 1137 88.3 106.0 23.7 234 18.8 220
RAH-100 106.0 1025 85.6 98.0 20.7 19.7 14.8 184
G.Cot. Hy-8 BG-I 97.7 89.7 74.6 87.3 23.3 23.8 19.7 22.3
G.Cot. Hy-12 126.0 108.7 81.4 105.4 21.7 21.1 16.2 197
ANKUR-3028 BG-II 126.3 125.1 90.7 1140 24.3 24.0 18.8 224
LHH-144 111.0 111.0 87.9 1033 21.7 21.0 15.9 195
Mean 113.8 1085 84.8 226 22.2 17.4
LSD (p<0.05)
Sowing Dates (D) 7.74 2.69
Genotype (V) 5.8 2.78
DxV 10.04 NS

Table 4. Yield contributing characters in cotton genotypes under early, normal and delay sown condition during

kharif 2013

Genotype No. of Bolls per plant Avg. boll wieght (g) Seed cotton yield per plant (g)
D-1 D-2 D-3 mean D-1 D-2 D-3 mean D-1 D-2 D-3 mean

NCS-145 BG-1I 398 | 383 | 287 35.6 31 | 37 | 33 34 1247 | 1249 | 659 | 1052
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RAH-100 320 | 317 | 240 292 25 | 30 | 26 2.7 807 | 833 | 515 | 718
G.Cot. Hy-8 BG-I 434 | 380 | 29.0 36.8 27 | 34 | 30 3.0 1157 | 107.1 | 67.6 | 968
G.Cot. Hy-12 343 | 340 | 283 32.2 26 | 31 | 27 2.8 102.3 | 1014 | 64.9 | 895
ANKUR-3028 BG-11 | 457 | 403 | 313 39.1 32 | 38 | 34 35 1443 | 1366 | 73.0 | 1180
LHH-144 282 | 283 | 237 26.7 25 | 31 | 26 2.7 790 | 762 | 502 | 685
Mean 372 | 351 | 275 28 | 34 | 29 1078 | 104.9 | 622
LSD (p<0.05)
Sowing Dates (D) 4.03 0.08 12.59
Genotype (V) 3.16 0.16 8
DxV NS NS 13.85
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