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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 studics were: conducted to determine the effect of sowing dates and potential of nitrogen fertilizer with different plant spacing under and and
sub-tropical continental climate, on silt loam soils during the three consecutive crop scasons (i.c. 2005, 2006 and 2007). Cultivar CIM-473 was planted at thice 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 analyzéd by using M STAT software, which showed that crop sown on May 10 and mitrogen application at the rate of 150 kgha'

with narrow spacing (15 ¢cm) produced taller plants with higher boll number and weight (g) that resulted higher seed cotton yicld (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 managemerit 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 manragement does not promote excessive grop
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.
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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 levels of nitrogen fertilizer during three
consecutive copping seasons on silt Joam 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

Multan, Pakistan. The expcrimcntal site was situated at ,

latitude 307, 12N, longitude 717, 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
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3 Results and Discussion
3.1 Plant height (cm)

It is clear from the results that a similar picture was
appeared during the thiee 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
cm 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 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
| 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

increment in nitrogen

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

irrigated and delinted cotton seeds were dibbled manually plant height (cm)
as per treatment on May 10, June 01 and June 20 with three o i
pe < oy Z o Plant
plant spacing 15, 30 and 45 cm during three cropping Sowing | pucing [ Nirogen Levels (kg ha) Bigea Nitrogen Leves (kg ha') Mesn
56 (cm) [] 50 100 150 o | so | oo [ 1%0
asons. 19110 9620 10120 11010 9965 | 8731 04ds 9666 10445 98T
Th TOWE W B e 15— soso 9530 9960 10560 97.7S | 8562 9091 9447 9950 9263
2 2 . fu H Fravere agaln Irrlg Ed 72 }'}Ours by Wiy 10 45 86.80 90.10 9419 9914 9256 8158 87.46 91.70 9590 89 66
dibbling to have successful seed germmatlon and Sean | 89.47 9387 9833 10495 9665 | BSS0 9094 9428 9996 9267
ey S5 Te Oi18 918 10221 9593 | #af0 BE49 OI68  9R36 08I
emergence. However, later on subsequent irrigation was Sama O S 723 o330 9nir 10127 947y | 8333 8693 9094 9N 8914
= - 45 85.10 9015 9422 9828 9194 R1 45 R6.58 9047 95 66 LEAL)
given after a weed to fill the gaps where sced were not oo §716 9254 9650 10059 9320 | K376 8733 0L03 9657 HIth
germinated. Thus, afterwards, the irrigation was given ;; :: ;: ::'llz :i f; ‘;‘; :: 0 :‘; :‘ :‘2' :‘; :3 ‘;" 5; “:"' E8.10
p E 9 z 5. 0! s 692 9141 BS6I
subsequently at 10 days interval until crop maturity (mid rne20 |—=—| go1o  #s2s 9020 9423 B7as | 7mes  #170  RSS4 97 M4
Odob Mean 81.8) B8.2) 9153 95 84 89 36 B0 32 8192 87.32 92 58 S 04
er). LSD (3*%) (1°) (5%%) 1"s)
" o : Fowing date (D) 758 411 271 IR
The phosphorus fertilizer was applied at the rate of i Ao (5 i wor il rd
60 kg ha? in the form of triple super phosphate (46% P20s) ertibizer (N) 245 127 14 323
s v h 4 ‘PxS NS NS NS NS
at the time of seed bed preparation and the nitrogen b N NS NS NS NS
1: : . . : N NS NS NS NS
fertilizer was applied in three splits as per treatment in the — 954 3 & A

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.

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 ecach delay in sowing
significantly (P<0.01) reduced 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.

the number of
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than highest boll wejght 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
the boll weight
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.

increased during the whole study

While, the significantly (P<0.01) the lowest boll weight was

TABLE 2 Eff ing d , pl i t ; : . e -
2 Effyst of sowing dESa- sl suacing and oy e obtained with 15 cm plant spacing. Similarly, it was

levels on number of bolls m”

Sowing | 7201 2008 ST 2006 observed that each increment in nitrogen fertilizer
i spacing Nitrogen Levels (hg ba') Nitrogen Levels (kg ha') Mesn | . . . "
(cm) 0 ] so ] 100 | i%0 [ 50 ] 100 | 1% significantly (P<0.01) produced higher boll weight during
15 6633 10530 11770 12533 10367 7424 1410 12612 13520 11242 N . . f i ) %
Mapto [ 30| €260 Sasm 10810 136 9407 | IS 104an 11620 514 4 |each year of crop period. Similar results are reported by
45 4R 40 64 41 76 90 B166 68 60 49 70 76 50 RR.49 97.32 18.00 HY H > : M ’" H y
iy B s s S | stos  st13 sileg el sve other scientists that delay in sowing with broad spacing
15 6227 90 lp 10250 11366 9213 [ 7010 10x42 12010 126 16 10612
June 01 30 5573 %30 9270 10133 8277 | 6110 9gsy 10819 nsil v6se (TABLE 3 Effect of sowing dates, plant spacing and nitrogen
45 3900 5421 6532 7340 SKOI | 432y 732 K3l 9116 2D levels on boll weight (g)
Means 52.37 75.20 #o R4 9611 7764 SH. 14 93.19 103,20 11181 BT 2005 7008
t 15 5550 7163 %263 K933 7477 [ S615  BS16 9313 10212 igg,,mm” ant apacing i on Level (kg ha ) Means [ el (kg ha ) | Mean
June 20 30 4670 5340 6451 7022 SBTI | 4040 6515 7212 RMI8 G20 (em) 3 0 100 1% 7 0 100 180
43 3260 1945 4740 S333 4320 | 3KI3 4626 5434 6515 g7 s TH 33 2N 235 I3 | % 28 242 245 241
Wieans | 4491  S4K1  64KS  T0Y6  SRBY | 4489 6552 7320 hI4E (677 0 238 283 246 247 144 | 200 244 24T 2% 248
LSD (5%) (%) {5%) 11%) Moy 9 s | 2% 255 258 261 2 | 249 284 e 262 256
powing data (D) an s i d 296 Means | 238 243 246 248 244 | 242 245 249 283 247
Plant Spacing (5) | 1.96 2% 1.4 i 15 | 232 238 242 245 299 | 240 241 Q43 250 248
st OF) | 4 348 12 14 0 | 240 245 247 250 248 | 245 248 249 256 20
| D « 5 - 3w 474 297 als el © | 250 255 258 262 2% | 292 255 1% 280 287
P x N Ll 9.44 355 5.4 Mears | 241 246 249 252 247 | 246 ‘248 252 25 28!
EaN 2 v.44 3.8 5.4 15 738 147 245 247 243 | 241 245 249 252 247
paSxN NS NS H5 NS i k) 242 248 251 255 249 | 248 253 25 258 254
¥ Ll 4 261 265 268 271 266 | 262 266 269 272 267
Means | 247 252 255 258 253 | 250 255 258 261 2%
i LSD (5%) (1%) (5%) [1%)
ey Eowing date (0) 001 002 000 001
Thus, crop sown on June 01 gave significantly (P<0.01) r;msnmqs: :g; gg; :g; Egi
& . ertiiz
lower number of bolls than May 10 arid more number of D,S'M 002 002 002 003
bolls than June 20. It was also observed that significantly  EX\ e N i =
(P<0.01) maximum boll numbers were obtained with A Exh N 5 NG L
AR Ipaciis 15 cm and lowest number of bolls and higher dose of nitrogen produced higher boll weight
significantly (P<0.01) were achieved with broad spacing 45 (3], 8], [14] and [19].
cm. The plant spacing 30 cm gave significantly (P<0.01)
higher number of bolls than 45 ¢m plant spacing and 3.4 Seedcotton yield (kg ha")
significantly (P<0.01) lower number of bolls than 15 cm
plant spacing. ; : B s It is showed from the results that during the three years of
Further, Titrogen. i also. produced. significantly study each delay in sowing tended to reduce the seed
(f_’d).Ol) h:g}‘wr boll number with each increment of cotton yield. However, crop sown early on May 10 gave
nitrogen during the three years. These. results are wlso tended to higher seed cotton yield while, crop sown late on
supported by researchers in other cuuntru:'s who repor.ted June 20 produced significantly (P<0.01) lower seed cotton
ih_at higher boll 'n'tlxmbcr neee recorded e carly sowing yield. Thus, crop sown on June 01 produced significantly
with broad spacing and higher dose of nitrogen [5]. [8], (P<0.01) higher seed cotton yield than June 20 and
(10}, [12), []{)l and [23]. significantly (P<0.05) decreased in seed cotton yield during
2005 while, tended to decreased in seed cotton yield during
3.3 Boll weight (g)
: ght (g 2006 and 2007.
Results also showed that significantly (P<0.01) higher seed
Results showed that a similar picture was appeared ‘cotton yield was obtained with narrow spacing 15 cm and
through out the study and each delay in sowing significantly
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)
i LISER © 2011
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TABLE 4 Effect of sowing dates, plant spacing and nitrogen levels
on Seed cotton yield (kg ha™)

(P<0.01) decreased in seed cotton yield was achieved with
broad spacing 45 cm. The plant spacing 30 cm produced

2004 2006
Sowia | Fam : Mesn T Y
t Nitrogen Levels (kg ha ') Nitrogen Levels (kg ha ') Mean £
b 3 g v - % I ] 50 100 150 = 3000 1
15 1931 43 T628 8147 4SA4 ) 13RSI JRI6 0] NN22T 1ORA 19 = 2600 -
May 3 1588 2162 0 %41 % 21526 13739 29w 2996 41 K7R 01 2IRT M) L]
i us 1788 e 1681 18929 MsIN | aoszs emer 19mm 229183 176233 ] 2000 -
Mean | 1428 2016 WA 8T 20196 | 1016 21498 AN 27MM 1ITN =
B 671 7] W7 16 1MIE | 14536 1022w TALIG 1% 81 137919 ¢ 1500 A
June N 1383 1972 ALY 3941 199 12739 2153 80 251240 278191 %081 ]
ol 5 14713 S0 17144 phg) | RSEl 16RMes 197288 214238 164541 2 1000 1
Mess 1261 188s 2097 22817 1849 6 11952 pULLE 1 242202 262828 07510 z
[H 8213 ELYS 1644 Ix"14 1451 6 K42 4 1762 40 199169 209% 63 1658 8D ; Sm 1
j — »M 6514 1261 1424 1661 1 1259% M2 1499 47 1682 57 187238 14%6.42 : 0
T 1
» [ S453 BERY 1072 12695 194A9 | 621%  10R16T 126207 14S3M4 110547 w $ .
Mens | 6861 121 10 Gese 14 | uso 1427 85 164571 1R800 1406.90 0 50 100 150
LSD 13%) (1) () f%E -3 p 5
Powing due (D) O 142 1257 208 Nitrogen levels (Kg ha')
| et Spacing (S) ne s 998 13
fortilzer (N) o 141 823 1
| pPxs 1424 1974 NS NS
! pxN NS NS 1426 - PRI A - - T RO 10-May - - --1-Jun 20-Jun
i FxN ! NS '\: 1:‘1 [} Lﬂ"’l
PDxSaN N§ 45 5 - > 2
l Fig.-2 Interactive effect of sowing dates and
|
|

nitrogen levels on seed cotton yield

2007
; 2005
-'ﬂ 3000 - o
3000 - C sk TR bl

% 2000 - TR,
2500 1, e i SHRNNE e oo e O 8
2000 - ST  Rocb
= e oW z 5001
2500 1 =3 & o - v )
ey \ 15cm 30cm 45cm
E Plant spacing

50014
z : bt ey NG A TR T e R v R G S Tl 6 10-May — - —-1-Jun 20-Jun
1EE 30cm 45cm Fig.-3 Interactive effect of sowing dates and plant spacing

plant spacing

" AR s 10-May —=~"1-Jun

Fig.-1 Interactive effect of sowing dates and
plant spacing on seed cotton yield

on seed cotton yield
significantly (P<0.01) higher seed cotton yield than 45 cm
plant spacing and gave significantly (P<0.01) lower seed
cotton yield than 15 cm plant spacing.
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 -~
7 2500 A 3.5 Seed index (g)
= 2000 - Bl S e
= e T It is evident from the results that the three years of study
'E 1500 + \"ﬂ- showed similar results and each delay in sowing
$ 1000 significantly (P<0.01) produced the higher seed index.
i 500 4 However, crop sown early on May 10 gave the significantly
(P<0.01) lower seed index while, crop sown late on June 20,
g ; 4 : produced significantly (P<0.01) higher seed index. Thus,
15cm 30cm 45cm ! g ;
= i crop sown on June 01 gave significantly (P<0.01) lower sced
ntspacin
e index than June 20 and higher seed index than May 10.
"""" 10-May — === l-Jun 20-Jun
USER @ 2011
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" - 5 = S . s lant Spacing (S) 119 1 66 6647 930

Further, each increase in plant spacing significantly B D) Ry hpise ol Tive

3 x 3 s 106 248 181 1010

increased the seed index during the whole s i s 1 o

BxN NS NS NS NS
TABLE 5 Effect of sowing dates, plant spacing and nitrogen levels P:SaN NS NS NS NS
on seed index (g)
= preres oo study consecutives period. Results also showed that crop
Sewiag | acie T MU T T Mean ith 45 lant ing signifi Iy (P<0.01
dates ‘l:mi Nitrogen Levels (kg ha ') Nitrogen Levels (kg ha '} Me sown wi cm plant spacing  significantly (P<0.01)
[] 50 100 150 0 50 100 150 i A
T Far 5 ke i 5 T sa 5 5o 53| produced highest seed index throughout the wh‘ulc study
Shiio 30 BS1 86l k72 883 867 | R43  gas  &s2  kes ks | TABLE B Effect of sowing dates, plant spacing and nitrogen
o 45 662 875 &M 485 875 | 850 855 862 B0+ %9 levels on seed index during 2007
Meams | BS2 864 K71 R79  RG66 | 844 B4T RS2 K66 RS2
15 BSI  *®62 K72 BRO  BGO | 845 R45  KS3 K70 B S Holiew % EA 57
: June 01 30 8.61 8.7 882 A K 432 i §.60 L 8.6 Sowing dates | Plant spacing (¢m) Nitrogen Levels (kg ha ') B el
3 45 B70 B84 B9l 906 BER | 860 B71 %72 RR2 BT . s %G ]
; Means | B61 B72 8%2 BYS BB | 852 BS9 862 K75 862 s T 7 %0 3 360 KN
: 15 B61 B.72 882 B9} 877 | 85I B6l B72 B9l B9 30 853 P as? 160 $44
\l e 20 30 BTl RE2 8w 9.10 BE9 | B62 872 BRI AW am May 10 IT; 862 R 67 ' 876 a89
| - 45 BBO  BY2  RY4 K12 B93 | BKO  KH2 B9 902 RS89 Means 4.5 e 860 468 060
| Means | B71  ES2 K8 905 KR | Bet 872  B82 896 878 s 35S 5 50 T 6S R e
LSD (5%%) 11%%) (5%) (1%) 30 R 61 R 62 R 60 870 8 b
‘ Eowing date (D) 002 004 003 004 ol a5 B.78 g2 880 R 92 8§ K8
Plant Spacing (5) 002 03 0.02 0.03 Means R 64 R 6% B4 R 71 £71
Fertilizer (N) . s 0ol URE] [IA] 004 35 R 60 'BH 270 T 5l
Px§ NS NS NS NS 75 ] B 90 g1 KRS
DxN NS NS 005 007 June 20 ig :B'! ::4 i e i
BN i 2 454 Ak M 8.74 8.83 8 88 895 8 85
DxSxN NS NS NS NS s ‘ -
LSD (5°%) (%)
Powng date (D) 00} 0m
. Flant Spacing (S) 002 003
Fertilizer (N) 003 00
' 118 003 NS
TABLE 6 Effect of sowing dates, plant spacl d nit ] A b
ect of sowing dates, plant spacing and nitrogen kxN NS NS
levels on plant height and boll weight (g) during 2007 DxSaN NS NS
1 : period. While, the significantly (P<0.01) the lowest seed
Plant Plant height Boll weight (g) £ y ; . e -
Sewing dmtes | spacing Nitrogen Levels (kg hl|! Mesns Nitrogen Levels (kg ha™) Mean Inde)( was obtamed with 15 cm p]ant spacmg. Slmllar]y, 1t
(cm) 0_ 50 100 1% 0 S0 100 1%0 b d th h i t I - fortili
i 15 Ji051 10740 10950 11450 109718 1328 239 136 141 13% was observed that each increment in nitrogen fertilizer
i 30 J104.4 10667 10884 11242 10809 [233 239 242 248 241 taif . T -
May 10 o e Rt i [ R M S significantly (P<0.01) produced higher seed index during
Means ]103.6 10591 10863 11260 10771 |2.37 242 245 249 243 each year of crop period. Similar results are reported by
| 151029 10650 10975 11555 10K68 |242 245 247 250 246 ey K ; ’ N
e 4 30__JI006 10430 10813 11270 10670 (242 246 248 252 247 other scientists that delay in sowing with broad spacing
| 45 101810323 10770 11020 10575 (251 255 257 260 256 A hiwher & i sk i § Kidh sod it
Means |1020 10468 10853 11282 107.04 |245 249 251 254 250 and higher dose of nitrogen produced higher seed index
15 P953 10463 0750 11283 10612 |242 246 149 253 248
Nine 30 30__P607 9990 10380 10917 10224 (247 251 254 256 252 (8], [14), [19] and [20].
45 Pa60 9923 10307 10620 10078 |260 264 266 269 265
| Means P6.73 10125 16479 10940 10304 |250 254 256 259 15§
! LSD [ (%) (5%) (1%) 4 REFERENCES
Sowing date (B) 121 537 0.01 002 ) ) :
Plant Spacing (S) 1R 324 001 0.01 [ Akhter M, Cheema M S, Jamil M, Shahid § A and Shahid
Eﬂ:ﬂ‘ms ) ’:: 4&? ggg gg; M 1. 2002. Response of cotton genotypes to time of sowing.
bxN NS NS NS NS Asian Journal of Plant Scicnces. 1(5):538-539.
BN NS NS NS NS [2) Arshad, M., Wajid, A., M. Magsood K. Hussain, M. Aslam
B2scl A o it N5 : and M. Ibrahim.2007. Response of growth, and quality of
. different cotton cultivars to sowing dates.Pak. J. Agne
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. Effcct of

Somiog | T Bolls m? e llndcoﬂon‘}ylcld (kg ha’ :ultivnrs End suwzng rdntcﬁ on yicld and quality of (Gossypium

| = e - b irsutum L.) crop, J. of Agn and Environ., 7(31&4):244.247,

L aates | PR e Teveh (kg ha T Nitrogen Levels (kgha )| /" e > 3

{ em) | R ] R ‘"wef & 'I,?o (5] Anwar, M. M.; M. S. Zaki; D. Muhammad and M. N. Afzal. 2003,

i 15 J1023 13240 14461 15346 1332 [IRS6 267K 58 306501 129825 27240 Effect of irrigation termination with respect  to sowing time, The

i Siieio 30 F965 11985 12445 13250  1155- [1606. 2363 63 269172 293049 2398 | Pakistan Cottons. 47(1-2):23-29

! : 43 __ P62 5231 10469 11233 9434 1128 172968 20702 235363 1807 (6] Arain, M.H., M.J. BAluch, M.N. Kalwar and A A Mcmon, 2001

| Mesns K687 11492 12458 13276 1147 JIS30. 225663 2591.25 2860.79 23097 Perfi il e ) I. ; v i
1S P647 12655 13571 14255 1253|1535 2433 50 2818 90 300683 23458 erformance of ncufty developed cotton strains under different

e 01 30 FL73 10202 11403 12441 1055 [1337. 223594 262199 281890 22536 sowing dates. Pakistan Journal of Biological Sciences.

i 45 283 BT3B 9697 10555 8818 PRS.S 1787.50 202787 222469 1756.4 Supplementary Issue. No. 1: 1-2.
\ Means E034 10532 11557 12417 1063 |I2R6. 2148.65 248962 268331 2151.9. [7] Bangc, M.P., S.J. caton and S.P. Mi]m}._zo()g_ Managing yiclds of
15 F035 10150 10886 (1253 1008 p24.7 1820.33 201986 2189.09 17385 high fruit o= e C i v L
| o 24 30008 7275 K141 8965 7597 RI70 1599.89 172876 192723 15182 1gh Iruit retention in transgenic Cotton (Gossypium hirsutum L.)
45 K013 6065 6619 7106 6201 [7129 101833 132658 155604 11514 using sowing date. Australian Joumnal of Agriculture Rescarch,
Means [152 7830 E549 9108 7960 K182 147952 169173 1890.79 14700 59(8): 733-741.
L5D (3%4) LD {3%) {1%) (8] Bednarz, G, W.; R. L. Nichols and S. M. Brown. 2006. Plant density
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