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Effect of Sowing Dates, Plant Spacing and
Nitrogen Application on Growth and Productivity
on Cotton Crop
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Abstract -The investigation were carried out to quantify the effect of sowing date, plant spacing and nitrogen application on plant growth, seed cotton yield and its
components. The present studies were conducted to determine the effect of sowing dates and potential of nitrogen fertilizer with different plant spacing under and arid
sub-tropical continental climate, on silt loam soils during the three consecutive crop seasons (i.e. 2005, 2006 and 2007). Cultivar CIM-473 was planted at three plant
spacing (15, 30 and 45 cm) with four nitrogen levels of 0, 50, 100 and 150 kg ha™. Observations were recorded for plant height, number of bolls m™, boll weight (g) and
seed cotton yield (kg ha™) and data were analyzed by using M STAT software, which showed that crop sown on May 10 and nitrogen application at the rate of 150 kg ha™

with narrow spacing (15 cm) produced taller plants with higher boll number and weight (g) that resulted higher seed cotton yield (kg ha™).

Index Terms — Boll count, boll weight, cotton, nitrogen, seed cotton yield, sowing time, spacing

1 INTRODUCTION

Cotton is very sensitive to environmental conditions and
grown in a wide range of ecological zones and thus, a
number of factors; cultivars, plant density, sowing time,
nutrients and water management practices are involved in
cotton yield Therefore, a better crop growth ensures with
the appropriate coordination of different agronomic
practices and judicious use of various inputs and among
these, planting date is important to explore the potential of
a cultivar in the region [3]. The cultivar selection is also a
key management component in any cropping system even
more critical in plant spacing and sowing date for cotton
production, although high yield potential is a predominant
consideration however, maturity and plant size are also
major factor to consider [17].

Agronomists have also developed new cultivation practices
adapted to late planting with the aiming of accelerating the
crop cycle, while reducing the vegetative vigor, thus,
agronomic management does not promote excessive crop
growth that delay maturity. Therefore, optimum sowing
date for a cultivar in a region is considered to be the most
important manageable factor in cotton crop [10]. Early
sowing produced 10% more flowers, 23% more open bolls
and 18% more seed cotton yield than late sowing [2].
Similarly, [1] investigated the sowing dates from May 01 to
June 16 with six cotton cultivars and reported that
regardless of the cultivars, best results were obtained with
the crop planted on May 16.

e  Author is an Associate Professor in The Department of
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These findings are also supported in other countries by
researchers [7], [10] and [16] who reported that higher seed
cotton yield due to early sowing was mainly attributed to
higher boll number and seed index, similarly, cotton yield
declines with delay in sowing due to the shorter time
available to initiate and mature an adequate number of
bolls. In USA, scientist [19] reported that early planting
increased the cotton yield by shifting the flowering period
earlier. The responses of cotton to spacing are also found by
other researchers and they reported that the highest seed
cotton yields were obtained in narrow spaced crop and
narrow row spacing increases total seasonal light
interception that can potentially increase cotton yield [18]
and [22]. Results of plant spacing have also shown that it
has altered the plant architecture, photosynthetic efficiency
of leaves, smaller boll size and fruit production pattern [4].

The efficient use of fertilizers is an important goal in
maximizing yield of a crop in a way that has a minimal
impact on the environment. Nitrogen is widely considered
one of the major essential nutrients for plant growth.
However, proper nitrogen application in upland cotton can
often be viewed as more of an art rather than science. It is
widely recognized that nitrogen supply exerts a remarkable
effect on vegetative and reproductive growth and thus,
there is a tendency to attempt for some cotton growers to
increase maximum yield potential by applying higher
nitrogen than recommended rates [9]. Thus, an adequate
supply of nitrogen is associated with high photosynthetic
activities, vigorous vegetative growth and a dark green
colour. However, the uncertainty of available nitrogen in
the soil for optimal cotton yield under different
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environmental conditions is due to the indeterminate
growth of cotton plant and the complexity of nitrogen in
the soils. Generally, cotton producers have the impression
that narrow spaced cotton requires higher nitrogen rates
than wide spaced cotton [19].

2 Materials and Methods

The studies were carried out under field conditions of an
arid sub-tropical continental climate to determine the
response of cotton to sowing dates, plant spacing and
different three
consecutive copping seasons on silt loam soils having pH
8.09, 8.05 and 8.06, EC dsm™ 2.72, 2.68 and 2.67 and organic
matter (%) 0.82, 0.84 and 0.84% during 2005, 2006 and 2007
respectively at the Central Cotton Research Institute

levels of nitrogen fertilizer during

Multan, Pakistan. The experimental site was situated at
latitude 30°, 12N, longitude 719, 28E and altitude 123 meter
(Pakistan Meteorological Department, 2007-08). Cultivar
CIM-473 was sown on three sowing dates; May 10, June 01
and June 20 at three plants spacing 15, 30 and 45 cm with
four nitrogen levels (0, 50, 100 and 150 kg ha') during three
years.

The treatments were allocated in a randomized
complete block design with factorial arrangement in three
replicates. The land was prepared in the form of bed-
furrows at 75 cm apart and Pendimethaline (pre-sowing
herbicide) at the rate of 82.5 a.i. g ha! to control weeds in
the field was sprayed with a device fitted on bed-furrow
shaper at the time of furrows shaping. The furrows were
irrigated and delinted cotton seeds were dibbled manually
as per treatment on May 10, June 01 and June 20 with three
plant spacing 15, 30 and 45 cm during three cropping
seasons.

The furrows were again irrigated 72 hours by
dibbling to have successful seed germination and
emergence. However, later on subsequent irrigation was
given after a weed to fill the gaps where seed were not
germinated. Thus, afterwards, the irrigation was given
subsequently at 10 days interval until crop maturity (mid
October).

The phosphorus fertilizer was applied at the rate of
60 kg ha in the form of triple super phosphate (46% P20s)
at the time of seed bed preparation and the nitrogen
fertilizer was applied in three splits as per treatment in the
form of Urea (46% N) the crop was protected against insects
and sprayed as per requirement at threshold levels.
Observations for growth and yield parameters were
recorded at crop harvesting and data were analyzed
statistically by using the M STAT software.

3 Results and Discussion

3.1 Plant height (cm)

It is clear from the results that a similar picture was
appeared during the three years and each delay in sowing
produced smaller plants, thus crop sown early on May 10
gave the tallest while, sown late on June 20, produced
significantly (P<0.05 & 0.01) the smallest plants throughout
the study, however, crop sown on June 01 gave smaller
plants than May 10 and taller than June 20.

Similarly, each increase in plant spacing tended to
produce smaller plants during three years consecutive
period. Apparently, it was observed that crop sown with 45
cn plant spacing tended to produce the smallest plants
throughout the whole study period. While, the tallest plant
achieved with 15 cm plant spacing interestingly, it was
observed that each increment in nitrogen fertilizer
significantly (P<0.01) produced taller plants during both
sowing period 2005 and 2006.While, during 2007 each
increment of nitrogen tended to produce the taller plants.
The nitrogen rate 150 kg ha'! produced significantly
(P<0.05) taller plants than 100 kg N ha' and produced
significantly (P<0.01) taller plants than 50 and zero kg N ha-
1 It was also observed that during the Whole study period
non of the interactions among the treatments of sowing
dates, plant spacing and nitrogen fertilizer were found to
be significant. These results are in confirming with the

TABLE 1 Effect of sowing dates, plant spacing and nitrogen levels on

plant height (cm)
Sowing P'af“ - 2005 T Mean P 2006 T

dates spacing Nitrogen Levels (kg ha™) Nitrogen Levels (kg ha™) Mean
(cm) 0 [ 50 [ 100 [ 180 0 [ 50 [ 100 ] 150

15 91.10 96.20 101.20 110.10 99.65 87.31 94.46 96.66 104.48 95.73

May 10 30 90.50 95.30 99.60 105.60 97.75 85.62 90.91 94.47 99.50 92.63

45 86.80 90.10 9419 99.14 92.56 83.58 87.46 91.70 95.90 89.66

Mean 89.47 93.87 98.33  104.95 96.65 85.50 90.94 94.28 99.96 92.67

15 89.14 94.18 98.18 102.22 95.93 84.50 88.49 91.68 98.56 90.81

June 01 30 87.23 93.30 97.11 101.27 94.73 83.33 86.93 90.94 95.34 89.14

45 85.10 90.15 9422 9828 91.94 83.45 86.58 90.47 95.66 89.04

Mean 87.16 92.54 96.50 100.59 94.20 83.76 87.33 91.03 96.52 89.66

15 83.10 90.3 9228 9813 90.96 81.80 86.46 89.51 94.61 88.10

June 20 30 82.29 89.12 9212 9515 89.67 80.52 83.59 86.92 91.41 85.61

45 80.10 85.25 90.20 94.23 87.45 78.65 81.70 85.54 91.73 84.41

Mean 81.83 88.23 91.53 9584  89.36 80.32 83.92 87.32 92.58 86.04
LSD (5%) (1%) (5%) (1%)
ISowing date (D) 2.58 427 271 4.48
Plant Spacing (S) 215 3.01 2.36 3.30
Fertilizer (N) 245 3.27 2.42 3.23
D xS NS NS NS NS
D x N NS NS NS NS
SxN NS NS NS NS
DxSxN NS NS NS NS

findings of several scientists who reported that early sown

cotton with narrow spacing and higher dose of nitrogen
fertilizer produced taller plants [3], [4], [6], [11], [13] and

[20].
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3.2 Number of boll m?

It is evident from the results that during the three years of
study showed similar results and each delay in sowing
significantly (P<0.01) of bolls
However, crop sown early on May 10 gave the significantly
(P<0.01) more number of bolls while crop sown late on June
20, produced significantly (P<0.01) lower number of bolls.

reduced the number

TABLE 2 Effect of sowing dates, plant spacing and nitrogen
levels on number of bolls m™

than highest boll weight through out the study, while, crop
sown on June 01 produced significantly (P<0.01) higher boll
weight than May 10 and significantly (P<0.01) lower than
June 20. Further, each increase in plant spacing significantly
increased the boll weight during the whole study
consecutives period. Results also showed that crop sown
with 45 cm plant spacing significantly (P<0.01) produced
highest boll weight throughout the whole study period.
While, the significantly (P<0.01) the lowest boll weight was
obtained with 15 cm plant spacing. Similarly, it was

Sowing | Plant 2005 Means 2006 observed that each increment in nitrogen fertilizer
. - =t - T
dates | SPacing Nitrogen Levels (kg ha™) Nitrogen Levels (kg ha™) Mean . N . . .
(cm) 0 [ 5 [ 100 [ 150 0 [ 5 [ 100 [ 150 significantly (P<0.01) produced higher boll weight during
5 [6633 10530 11770 12533 10367 | 7424 LAL0 1612 13620 T2 | b oo oo oo goilo e o e o ed b
May1o |30 | 6260 9490 10510 11366 9407 | 6815 10440 11620 12514 10347 y P P . p y
45| 4840 6443 7690 8466 68.60 | 4970 7650 8849 97.32  78.00 ot ; ; : :
Meams | 5911 8521 950 10708 78 | 6403 093 11027 11602 eres |CLNCT Scientists that delay in sowing with broad spacing
15 | 6227 9010 10250 11366 9243 | 7010 10812 12010 12616 106.12
Jume 01 30 5573 8130 9270 101.33 8277 | 6110 9883 10819 11811 9656 |TABLE 3 Effect of sowing dates, plant spacing and nitrogen
45 | 3010 5421 6532 7340 5801 | 4323 7321 8131 9L16 7223 levels on boll weight (g)
Means | 5237 7520 8684 9613 7764 | 5814 9339 10320 11181 Ore# 2005 3006
15 55.50 71.63 8263 8933 7477 56.15 85.16 9313 10212 84‘%w ng dates fant s Nitrogen Levels (kg ha") Means Nitrogen Levels (kg ha") Mean
Jne2o | 20| 4670 5340 6451 7022 5871 | 4040 6515 7212 8318 6.2l (em) T w0 % T om0 %
45 | 3260 3945 4740 5333 4320 | 3813 4626 5434 6515  5pET T T 3% 33 2% % 53T 2% 2% o 24 7]
Means | 4493 54.83 6485 70.95 5889 | 4489 6552 7320 8348  66.77 10 | 23 243 245 247 248 | 240 244 247 250 245
LSD &%) (%) (5%) (1%) ey 10 45 | 250 255 258 261 256 | 249 254 258 262 256
sowing date (D) 871 6.14 L9 2.96 Means | 238 243 246 248 244 | 242 245 249 253 247
Plant Spacing (S) | 1.96 2.74 171 240 15 232 238 242 245 239 | 240 241 249 250 245
Fertilizer (N) 4.09 545 223 297 30 240 245 247 250 246 | 245 248 249 256 250
D xS 3.39 474 297 415 Jyne 01 45 | 250 255 258 262 256 | 252 255 259 263 257
DxN 709 9.44 386 5.14 Means | 241 246 249 250 247 | 246 248 252 256 251
SXN 2.09 9.44 3.86 514 15 | 238 242 245 247 243 | 241 245 249 252 247
PxSxN NS NS NS NS % 30 | 242 248 251 255 249 | 248 253 256 258 254
June 45 | 261 265 268 271 266 | 262 266 269 272 267
Means | 247 252 255 258 253 | 250 255 258 261 256
LSD (5%) (1%) (5%) (1%)
D ISowing date (D 001 0.02 000 001
Thus, crop sown on June 01 gave significantly (P<0.01) p|amsgpacing((é) 0.01 0.01 001 0.02
lower number of bolls than May 10 and more number of  Fre™™ e s e s
o DxN NS NS NS NS
bolls than June 20. It was also observed that significantly [\ NS NS NS NS
(P<0.01) maximum boll numbers were obtained with ~ BxSxN NS NS NS NS

narrow spacing 15 cm and lowest number of bolls
significantly (P<0.01) were achieved with broad spacing 45
cm. The plant spacing 30 cm gave significantly (P<0.01)
higher number of bolls than 45 cm plant spacing and
significantly (P<0.01) lower number of bolls than 15 cm
plant spacing.

Further, nitrogen is also produced significantly
(P<0.01) higher boll number with each increment of
nitrogen during the three years. These results are also
supported by researchers in other countries who reported
that higher boll number were recorded in early sowing
with broad spacing and higher dose of nitrogen [5], [8],
[10], [12], [16] and [23].

3.3 Boll weight (g)

Results showed that a similar picture was appeared
through out the study and each delay in sowing
significantly (P<0.01) produced the higher boll weight.
Thus crop sown early on May 10 gave the lowest. However,
crop sown late on June 20 produced significantly (P<0.01)

and higher dose of nitrogen produced higher boll weight
(3], [8], [14] and [19].

3.4 Seedcotton yield (kg ha™)

It is showed from the results that during the three years of
study each delay in sowing tended to reduce the seed
cotton yield. However, crop sown early on May 10 gave
tended to higher seed cotton yield while, crop sown late on
June 20 produced significantly (P<0.01) lower seed cotton
yield. Thus, crop sown on June 01 produced significantly
(P<0.01) higher seed cotton yield than June 20 and
significantly (P<0.05) decreased in seed cotton yield during
2005 while, tended to decreased in seed cotton yield during
2006 and 2007.

Results also showed that significantly (P<0.01) higher seed
cotton yield was obtained with narrow spacing 15 cm and
significantly
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TABLE 4 Effect of sowing dates, plant spacing and nitrogen levels
on Seed cotton yield (kg ha™)

2006
Sowin Plant 2005 2006
g spacing Nitrogen Levels (kg ha™) Mean Nitrogen Levels (kg ha™) Mean ,_1\
dates | (cm) 0 50 100 150 0 50 100 150 © 3000
15 1932 2443 2628 28143 2454.4 1568.4 2457.30 2826.70  3092.27 2486.19 < 2500 A
May 30 1586 2162 2320 25418 2152.6 13739 2299.30 2596.87  2878.03 2287.03 =J
10 45 1788 1444 1681 18929 14518 1082.5 1692.97 1981.03 2292.83 1762.35 \!/ 2000 -
Mean 1435 2016 2209 24163 2019.6 13416 2149.86 2468.20 2754.38 2178.52 3
15 1672 2202 2407 26643 22818 | 14536  2322.30 278110 296057 2379.39 0; 1500 4
June 30 1363 1972 2181 23943 1977.9 12739 2153.80 2512.40 2781.91 2180.51 c
o [ 1747 1393 1541 17144 13491 | 8581  1688.65 107255 2142.35 1665.43 S 1000 -
Mean 1261 1886 2073 2257.7 1869.6 1195.2 2054.85 2422.02  2628.28 2075.10 °
15 8213 1484 1666  1874.4 14516 8424 1702.40 1991.69 2098.65 1658.80 ; 500 T
June 30 692.4 1261 1424 16613 1259.8 7712 1499.47 1682.57 1872.38 1456.42 3 0
0 [ 5453 8883 1072 12805 19489 | 62050 108167 126287 1455.84 110547 2 ' ' ' '
Mean 686.3 1211 1387 16084 12234 | 7450 1427.85 1645.71 1808.96 1406.90 0 50 100 150
LD (5%) (1%) (5%) (1%)
Sowing date (D) 146.4 242 125.7 208. Nitrogen levels (Kg ha'l)
Plant Spacing (S) 82.20 115 99.8 139.
[Fertilizer (N) 108.0 143 82.3 109.
DxS 1424 199 NS NS
bxN NS NS 14256 . | e 10-May —---1-Jun 20-Jun
SXxN NS NS 142.6 189.
PxSxN NS NS NS NS . A .
Fig.-2 Interactive effect of sowing dates and
(P<0.01) decreased in seed cotton yield was achieved with nitrogen levels on seed cotton yield
broad spacing 45 cm. The plant spacing 30 cm produced
2007
2005
42 3000 -
3000 ~ g 25001 Teo--llinna
T 2000 - TTERLL
4 QL -
22500 > 1500 - T
<
2000 T g 1000 |
5 < 500
2500 A g
> 2} T T 1
S - 15cm 30cm 45cm
21000
o .
o Plant spacing
2500
e 10-May ———-1-Jun 20-Jun
0
15¢cm 30cm 45cm Fig.-3 Interactive effect of sowing dates and plant spacing
plant spacing on seed cotton yield
significantly (P<0.01) higher seed cotton yield than 45 cm
_________ 10-May  ==="1-Jun plant spacing and gave significantly (P<0.01) lower seed
Fig.-1 Interactive effect of sowing dates and cotton yield than 15 cm plant spacing.
plant spacing on seed cotton yield Further, nitrogen is also produced significantly
(P<0.01) higher seed cotton yield was achieved with each
increment of nitrogen during the three years. These results
2005 are in line with the findings of other scientists. [4], [5], [15],
[19], [20] and [23].
3000 -
# 2500 4 3.5 Seed index (Q)
s Tl
2 2000 - Tl L
z I It is evident from the results that the three years of study
B 1500 ~ \\\ showed similar results and each delay in sowing
£ 1000 significantly (P<0.01) produced the higher seed index.
2 500 - However, crop sown early on May 10 gave the significantly
(P<0.01) lower seed index while, crop sown late on June 20,
0 ' ' ' produced significantly (P<0.01) higher seed index. Thus,
15cm 30cm 45cm T
Lt sonci crop sown on June 01 gave significantly (P<0.01) lower seed
plant spacing . . .
index than June 20 and higher seed index than May 10.
"""" 10-May ———-1-Jun 20-Jun
IJSER © 2011

http://www.ijser.org



International Journal of Scientific & Engineering Research Volume 2, Issue 9, September-2011
ISSN 2229-5518

Further, each increase in plant spacing significantly

increased the seed index during the whole

TABLE 5 Effect of sowing dates, plant spacing and nitrogen levels
on seed index (g)

5
Plant Spacing (S) 1.19 1.66 66.47 93.00
Fertilizer (N) 2.32 3.09 109.4 145.8
D xS 2.06 2.88 1151 101.0
D xN 4.01 5.34 NS NS
XN NS NS NS NS
DxSxN NS NS NS NS

o ] P 2005 - 2006 study consecutives period. Results also showed that crop
e | spacing Nitrogen Levels (kg ha’) Nitrogen Levels (kg ha') Mean | sown with 45 cm plant spacing significantly (P<0.01)
(em) 0 50 100 150 0 50 100 150 . .
I S B sel s 55 T sm Bar ss:3 ser —sm | produced highest segd index throughou_t the whple study
May 10 30 851 861 872 88 867 | 843 845 852 865 851 | TABLE 8 Effect of sowing dates, plant spacing and nitrogen
il 45 862 875 879 8.85 875 | 850 855 862 870 8.59 levels on seed index during 2007
Means | 852 864 871 879 866 | 844 847 852 866 852
15 851 862 872 880 866 | 845 845 853 870 853 Bolis T
June 01 30 8.61 871 8.82 9.00 8.79 8.52 8.60 8.60 8.72 8.61 Sowing dates | Plant spacing (cm) Nitrogen Levels (kg ha) Means
5 870 884 891 906 888 | 860 871 872 88 871 0 50 100 50
Means | 861 872 882 895 878 | 852 859 862 875 862 I3 5.3 8.50 853 8.60 552
15 861 872 882 893 877/ | 851 861 872 891 869 0 8,53 8,55 8.57 8.67 8.58
June 20 30 871 882 892 9.10 889 | 862 872 88l 894 8.77 May 10 75 8.62 8.67 871 876 8.69
45 8.80 8.92 8.94 8.12 8.95 8.80 8.82 8.93 9.02 8.89 Means 8.53 8.57 8.60 8.68 8.60
Means | 871 882 88 905 887 | 864 872 88 896 878 5 855 3.60 .65 370 .63
LSD (5%) (1%) (5%) (1%) 30 8.61 8.62 8.69 8.70 8.66
Sowing date (D) 0.02 0.04 0.03 0.04 June 01 5 8.75 8.82 8.89 8.92 8.85
plant Spacing (S) 0.02 0.03 0.02 0.03 Means 8.64 8.68 8.74 8.77 8.71
FFertilizer (N) 0.03 0.04 0.03 0.04 15 8,60 872 376 381 372
D xS NS NS NS NS 30 8.75 8.83 8.90 8.93 8.85
DxN NS NS 0.05 0.07 June 20 5 o8 a0 899 012 808
SxN NS NS NS NS : : - - -
D xS XN NS NS NS NS Means 8.74 8.83 8.88 8.95 8.85
LSD (5%) (1%)
[Sowing date (D) 0.03 0.04
Plant Spacing (S) 0.02 0.03
Fertilizer (N) 0.03 0.04
DxS 0.03 NS
. . . DxN NS NS
TABLE 6 Effect of sowing dates, plant spacing and nitrogen SxN NS NS
levels on plant height and boll weight (g) during 2007 DxSxN NS NS
_ : period. While, the significantly (P<0.01) the lowest seed
Plant Plant height Boll weight (g) . . ' . L. .
Sowing dates | spacing Nitrogen Levels (kg ha®) Means Nitrogen Levels (kg ha®) Mean index was obtained with 15 cm plant spacmg. Slmllarly, it
(cm) 0 50 100 150 0 50 100 150 . . . o
15 105.1 107.40 10950 11459 109.15 |2.28 233 236 241 235 was Observed that eaCh increment 1n nltrogen fertther
30 [104.4 106.67 108.84 11242 108.09 (233 239 242 248 241 P . - .
May 10 51014 10367 10755 11070 10588 |251 254 255 250 255 significantly (P<0.01) produced higher seed index during
Means (103.6 105.91 108.63 112.60 107.71 |2.37 2.42 2.45 2.49 2.43 each year Of Crop period' Slmllar results are reported by
15 [1029 10650 109.75 11555 108.68 |2.42 245 247 250  2.46 . . . . .
June 01 30 1016 10430 10813 11270 10670 242 246 248 252 247 other scientists that delay in sowing with broad spacing
45 [101.8 103.23 107.70 110.20 105.75 |251 255 257 260 256 d higher d £ ni duced high d ind
Means [102.1 104.68 108.53 112.82 107.04 [2.45 249 251 254 250 and higher dose of nitrogen produced higher seed index
15 [09.53 104.63 107.50 112.83 106.12 |2.42 246 249 253 248

June 20 30 [96.07 99.90 103.80 109.17 10224 |2.47 251 254 256 252 [8]’ [14]’ [19] and [20]'

! 45 94.60 99.23 103.07 106.20 100.78 |2.60 2.64 266 269 265
Means [96.73 101.25 104.79 109.40 103.04 [250 254 256 259  2.55

LSD (5%) (%) %) (%) 4 REFERENCES
Sowing date (D) 3.24 5.37 0.01 0.02 . i i

Plant Spacing () 2.32 3.24 0.01 0.01 [1] Akhter M, Cheema M S, Jamil M, Shahid S A and Shahid

Fertilizer (N) 3.48 4.64 0.02 0.03 M 1. 2002. Response of cotton genotypes to time of sowing.

Dxs NS NS 0.02 0.02 h - ’

D xN NS NS NS NS Asian Journal of_EIant Sciences. 1(5):538-539. )

SxN NS NS NS NS [2] Arshad, M., Wajid, A., M. Magsood,K. Hussain, M. Aslam

PXxSxN NS NS NS NS and M. Ibrahim.2007. Response of growth, and quality of
different cotton cultivars to sowing dates.Pak. J. Agric.
44(2):208-212.

TABLE 7 Effect of sowing dates, plant spacing and nitrogen [3] Ali, H, M.N.Afzal and D.Muhammad.2009. Effect of sowing
levels on number of bolls m™? and seed cotton yield (kg dates and plant spacing on growth and dry matter partioning in
ha™) during 2007 cotton (Gossypium hirsutum L.). Pak. J. Bot., 41(5):2145-2155.

[4] Ali, H., M.N.Afzal, S. Ahmad and D.Muhammad.2009. Effect of
) Plant Bolls m? seed cotton yield (kg ha’ ct_JItlvars and sowing dates_ on ylelq and quality of (Gossypium

Sgwtmg spacing | e Tl T Means o - ) AT Mean hirsutum L.) crop. J. of Agri and Environ., 7(3&4):244-247.
ates | Tom) Jiitrogen Levels (kg ha ). e e [5] Anwar, M. M.; M. S. Zaki; D. Muhammad and M. N. Afzal. 2003.
15 [102.3 132.40 144.61 15346 133.2 [1856. 2678.58 3065.01 3298.25 2724.0 Effect of irrigation termination with respect to sowing time. The

May 10 30 [89.65 119.85 124.45 132.50 115.5 [1606. 2363.63 2691.72 2930.49 2398.1 Pakistan Cottons. 47(1-2):23-29

Y 45 68.62 92.51 104.69 112.33 94.54 |[1128. 1729.68 2017.02 2353.63 1807.1 [6] Arain. M.H.. M.J. BAluch. M.N. Kalwar and A.A.Memon. 2001
Means [86.87 114.92 124.58 132.76  114.7 [1530. 2256.63 2591.25 2860.79 2309.7 L R il : .
15 19647 12655 13571 14255 1253 [1535. 2420.50 2818.99 3006.33 24458 Performance of newly developed cotton strains under different

June 01 30 [81.73 102.02 114.03 12441 1055 [1337. 2235.94 2621.99 2818.90 2253.6 sowing dates. Pakistan Journal of Biological Sciences.
45  152.83 87.38 96.97 105.55 88.18 (9855 1787.50 2027.87 2224.69 1756.4 Supplementary Issue. No. 1: 1-2.

Means [80.34 105.32 115.57 124.17 106.3 [1286. 2148.65 2489.62 2683.31 2151.9 [7] Bange M.P.. S.J. caton and S.P Milroy 2008 Managing yields of

15 jB0.35 101.50 108.86 11253 100.8 [924.7 1820.33 2019.86 2189.09 17385 - C L - . o -

o2 30 6008 7295 8141 89.65 7597 B17.0 1599.89 1728.76 192723 1518.2 hlgh fruit retention in  transgenic Cotton (Gossy_plum hirsutum L.)
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