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ABSTRACT

Two field experiments were conducted at Sakha Agricultural Research Station at
Kafr EI-Sheikh Governorate, Egypt, during the growing seasons of 2011 and 2012 the
objective of this investigation was aimed to determine the suitable agricultural managements
such as planting date, planting patterns (row width + hill spacing) and nitrogen fertilizer level)
for evaluation new promising hybrid cotton [Giza 84 (Giza 70 x 51B)] Pima 62.
Experiment design was conducted in split-split plots design with four replications. The main
plots involved the two planting dates (early on Ye April and late on 15 May planting), The sub
plots involved four planting patterns (65 cm row width +25 cm hill space, 60 cm row width +
35 cm hill space, 90 cm row width + 35 cm hill space planted in two sides and 90 cm row
width + 40 cm hill space planted in two sides) and the sub-sub plots included three nitrogen
fertilizer levels (30, 45 and 60 kg N /fed.) Results indicated that early planting date on 15"
April significantly increased seed cotton yield/fed due to the increase number of open
bolls /plant and boll weight. The planting pattern (65 cm row width + 35 cm hill space)
gave the good values of number of opining bolls and seed cotton yield per fed.. 45 kg
N fertilizer levels significantly increased number of bolls per plant and gave good
values of number of fruiting branches, boll weight, seed index and seed cotton yield.
Early planting with planting pattern (65 cm row width + 35 hill space) gave the highest
values for all growth and yield and yield components. The early planting and 45 kg N
fertilizer interaction gave the highest values for boll weight, no. of bolls /plant and seed
cotton yield/fed. The planting pattern 65 cm row width + 35 cm hill space and 45 kg N
fertilizer gave the highest values for no. of bolls/ plant and seed cotton yield/fed. Early
planting, planting pattern (65 cm row width + 35 cm hill space) and 45 kg N fertilizer
interaction gave the highest values for boll weight, no. of bolls/plant and seed cotton
yield/fed. The studied treatments did not exhibit significant effect on all fiber
properties. It could be concluded that for maximizing seed cotton yield/fed produced
from sown new promising hybrid cotton [Giza 84 (Giza 70 x 51B)] Pima 62 early on 15"
April, at planting pattern (65 row width + 35 cm hill space) and fertilizing with 45 kg N/fed
under Kafr EI-Sheikh condition.
Keywords: Cotton, Hybrid, Planting date, Planting pattern, Nitrogen fertilizer levels.

INTRODUCTION

Planting cotton at a suitable time leads to forming the first
fruiting branch at a lower node on math stem and only an optimum height,
increasing No. of bolls and yield of cotton, escaping from leaf and boll-worms
and aphids at the end of planting season and picking early. Boquet et al.
(2003) showed that the excessive plant height at late planting date was partly
responsible for lower yield as crop used a larger portion of its energy budget
for vegetative growth and the excess plant height caused lodging. Seed
cotton yield/fed was significantly decreased with delayed planting. Emara,
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(2006) showed that early sowing gave shorter plants and significantly
increased No. of open bolls/plant and seed cotton yield/fed. Hamoda (2006)
found that late sown plants grew faster than early sown ones while, boll
weight, No. of open bolls/plant and seed cotton yield/fed, were increased in
early planting date.

Plant population density is one of the management practices which
require attention as far as optimum yield is concerned in new cotton cultivars
production. Plant population density in cotton is could be adjusted by
manipulating inter and intra-row spacing as well as planting patterns. Suitable
plant population density per feddan was resulting higher yield, earlier maturity
and reduced cost of insect and weed control. The proper planting pattern is
one of the management practices that affect canopy light interception,
maturity and vegetative dry matter of the cotton plant. EI- Sayed and El-
Menshawi (2005) found that wider hill spacing increased No. of open bolls/
plant, boll weight and seed cotton yield. Dong et al. (2005) found that seed
cotton yield and lint percentage were insignificantly different among the
steadied three plant densities. Obasi and Msaakpa (2005) indicated that
wider hill spacing increased No. of sympodia, open bolls, boll weight and
seed cotton yield, While it decreased plant height and earliness percentage.
Hamed (2006) indicated that increasing plant population density produced the
highest seed cotton yield/fed while, decreasing population density led to a
significant increase in No. of fruiting branches/plant, No. of open bolls/plant,
boll weight and seed cotton yield/plant. EI-Shahawy and Hamoda (2011)
found that increasing hill spacing significantly increased No. of sympodia
/plant, No. of open bolls /plant, boll weight and seed cotton yield /fed, while
plant height, first sympodial position and lint percentage were decreased.

Nitrogen is one of the most important elements in cotton plants.
Moderate levels of nitrogen fertilization may produce a higher yield and
quality, but higher levels may result in excessive of vegetative growth with a
lower yield and quality. Through cotton agronomy programs, many traits are
usually assigned to determine the optimum nitrogen levels fertilization must
apply for every new promising hybrid cotton and commercial varieties. In this
respect, several studies were done to evaluate the response of cotton plants
to different nitrogen levels, El-Ganaini et al. (2005) found that number of open
bolls/plant, boll weight and seed cotton vyield/fed were increased with
increasing rates of nitrogen. Khan et al. (2005) found that seed cotton yield,
number of bolls per plant and boll weight increased with increasing rates of N.
Hamed (2006) indicated that plant height, No. of fruiting branches/plant, No.
of open bolls/plant and seed cotton yield/plant significantly increased by
increasing nitrogen levels. Srinivasulu et al. (2006) found that highest seed
cotton yield was obtained with the nitrogen fertilizer at rate of 120 kg N/ha
and produced higher seed cotton yield observed with fertilized at rate of 90 kg
N/ha. They added that N levels did not affect the quality of the fibre. Ahmed
and Kassem (2008) found that increasing N rate to 90 kg N/fed significantly
increased plant height and No. of fruiting branches/plant but, it failed to exert
any significant effects on yield or yield components. Increasing N rate to 90
kg N/fed failed to significantly increase seed cotton yield. Ibrahim (2008)
found that plant height, No. of fruiting branches/plant, No. of open bolls/ plant,
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boll weight, number of plants/fed., seed index, lint %, seed cotton yield/ plant,
seed cotton yield/fed., fiber length, fiber strength, micronaire values and fiber
elongation increased significantly by increased NPK fertilizers levels at 80 kg
N +30 kg P205 +48 kg k20/fed. Hamoda (2010) found that increase of N level
to 60 kg N/fed exhibited a significant increase in plant height, No. of fruiting
branches/plant, No. of open bolls/plant, boll weight, seed index, seed cotton
yield/fed and gave the good fiber quality. EI-Shahawy and Hamoda (2011)
found that plant height, No. of sympodia /plant, first sympodial position, No. of
open bolls /plant, boll weight, seed index and seed cotton yield/fed were
increased by increasing nitrogen levels. They added that the studied
treatments did not exhibit any significant effect on all fiber properties

The main aims of this study was to investigate the suitable
agricultural managements practices such as planting date, planting patterns
(row width and hill spacing) and nitrogen fertilizer levels) of new promising
hybrid cotton [Giza 84 (Giza 70 x 51B)] Pima 62.

MATERIALS AND METHODS

Two field experiments were conducted at Sakha Agricultural Research
Station at Kafr EI-Sheikh Governorate, Egypt, during the growing seasons of
2011 and 2012. The objective of this investigation was aimed to study the
suitable agricultural managements practices such as planting date, planting
patterns (row width + hill spacing) and nitrogen fertilizer levels) for new
promising hybrid cotton [Giza 84 (Giza 70 x 51B)] Pima 62 belonging to
Gossypium barbadense, L. Characterized the new promising hybrid cotton
[Giza 84 (Giza 70 x 51B)] Pima 62 are showed in Table (1). Experiment
conducted in a split-split plots design with four replications. The main plots was
involved in two planting dates (early on 15" April and late on 15" May planting),
The sub plots involved four plant patterns (65 cm row width +25 cm hill space, 60
cm row width + 35 cm hill space, 90 cm row width + 35 cm hill space planted in two
sides and 90 cm row width + 40 cm hill space planted in two sides) and the sub-
sub plots included three nitrogen fertilizer levels (30, 45 and 60 kg N /fed). Cotton
seeds were planted on different planting dates in 2011and 2012 seasons.

Seedlings were thinned at 2 plants /hill, phosphorus fertilizer as
ordinary superphosphate (15.5% P,0s) at the rate of 22.5 kg P,Os /fed
incorporated during seed bed preparation. Nitrogen fertilizer in the form of
ammonium nitrate (33.5 % N) at the tested levels was applied in two equal doses,
immediately before first and second irrigations. Potassium fertilizers in the
form of potassium sulfate (48 % K,O) at the rate of 24 kg K,O/fed was side-
dressed in a single dose before the second irrigation. Standard agricultural
practices were followed throughout the growing seasons. Representative soil
samples were taken from the experimental sites before sowing in the two
seasons and were prepared for analysis, according to Chapman and Pratt
(1978). The results of the soil analysis are shown in Table (2).
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Table 1: Characterized the new promising hybrid cotton [Giza 84 (Giza
70 x 51B)] Pima 62

Hybrid name New promising hybrid cotton [Giza 84 (Giza 70 x 51B)] Pima 62

Species Barbadense.

Category Extra long staple

Pedigree Crossing between G84 x (G70 x 51B) Pima 62

Characteristics Extra long staple characterized by high yielding, early maturity, resistance to

Fuzariam, high lint %, consider the highest Egyptian cotton variety in strength
value and quality until now and higher yarn strength and fiber length more than 36
mm compared to all other Egyptian extra-long staple cotton varieties.

Botanical The stem has a medium length with polygon shape also has green color mixed by
distinguishing dim red with medium length internodes. The leaves have palmate shape with
characters large size with No deep lobes and leather fell. The node of the first fruiting branch

ranged from 8-9. A flower petal has Tubular shape. The boll size is large and
pyramid shape with drawn summit. Seed is big-sized and the fuzz covers about
fuzz less to 1/4 from the whole size and fuzz color is gray-greenish

Hybrid bred by Breeding Res. Section, Cotton Res., Agric. Res. center, Giza, Egypt.

Table 2: Soil analysis of the experimental site in the two growing seasons

Properties
Seasons EC Available element (ppm)
Texture pH Mmhos/cm. CaCOs; % N P K Fe Mn | Zn | Cu
2011 Clay loam 7.5 0.21 3.1 64| 11| 346| 134| 86 | 1.8| 3.3
2012 Clay loam 7.6 0.34 2.9 66| 14| 380| 14.1| 19.1| 19| 38

All samples were taken at random in order to study the traits. At
harvest, 6 guarded plants were randomly taken from the central row of each
plot to determine plant height at harvest, number of fruiting branches/plant,
boll weight (g), number of bolls /plant, lint % and seed index (g). Seed cotton
yield (ken. /fed) was estimated as the weight of seed cotton yield by kilogram
picked from the five middle rows in plot collected from two picks, then
converted to yield per fed. in kentar (Kentar = 157.5 kg.). Studied fiber quality
traits were upper half mean length (U.H.M|) (mm), fiber strength g/tex. and
micronaire reading which were measured by using High Volume Instrument
(HVI) according to A.S.T.M. (1986). All collected data were subjected to
statistical analysis as proposed by Gomez and Gomez (1984) and means
were compared by LSD and T test at 5% level of probability

RESULTS AND DISCUSSION

1- Effect of planting dates, planting patterns, N fertilizer levels and its
interactions on growth, yield and fiber propitiates of cotton:

Results in Table (3) revealed that planting date, planting patterns and
N fertilizer levels were significantly affected plant height, No. of fruiting
branches /plant, No. of open bolls per plant, boll weight, seed index, lint %
and seed cotton yield/fed, while fiber properties were insignificantly affected.
Results showed that late planting decreased number of fruiting
branches/plant, boll weight, number of open bolls per plant and seed cotton
yield per fed, while increased plant height and lint % in both seasons. Plant
height tented to increase as planting date was delayed. This increase could
be attributed to increase in internode length not in number of fruiting
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branches which took the opposite trend. Early planting increased yield and its
components. Similar results were obtained by Boquet et al. (2003) and
Emara, (2006) and such findings are in harmony with those obtained by EI-
Sayed and El-Menshawi (2005).

The results clearly that at planting pattern 65 cm row width + 35 cm hill
space produced highest number of open bolls and seed cotton yield per fed,
while decreased plant height compared with other planting patterns, Similar
results were obtained by Obasi and Msaakpa (2005) and El-Shahawy and
Hamoda (2011)

Results in Table (3) clearly that 45 kg N fertilizer level significantly
increased number of open bolls per plant compared with other rates and gave
recorded highest number of fruiting branches/plant, boll weight, seed index
and seed cotton yield in both seasons. These results showed that new
promising hybrid under study not responding to the N fertilizer. In this concern
Hamed (2006) found that No. of fruiting branches, No. of open bolls/plant and
seed cotton yield/fed significantly increased by increasing N fertilizer levels.

Results in Table (4) clearly indicated that the interaction between planting
date and planting patterns gave significant effect on plant height, No. of
fruiting branches /plant, No. of open bolls per plant, boll weight, seed index,
lint % and seed cotton yield/fed., while fiber properties were insignificant in
both seasons. Early planting and planting pattern (65 cm row width + 35 hill
space) gave the highest values for all growth and yield and yield components
compared with the other interactions in both seasons.

Results in Table (5) showed that the interaction between planting date
and N fertilizer levels gave significant effect on plant height, boll weight No. of
open bolls per plant and seed cotton yield/fed in both seasons. The early
planting on 15" April and added 45 kg N fertilizer interaction gave the highest
boll weight, No. of open bolls per plant and seed cotton yield/fed compared
with other interactions in both seasons. Also, the same interaction gave
insignificant on fiber properties under study.

Results in Table (6) showed that the interaction between planting
patterns and N fertilizer levels gave significant effect on No. of open bolls per
plant, seed cotton yield/fed in both seasons. The planting pattern 65 cm row
width + 35 cm hill space and 45 kg N fertilizer gave the highest values for no.
of open bolls plants and seed cotton yield/fed. compared with the other
interactions in both seasons.

The interaction between planting dates, planting patterns and N fertilizer
levels (Table 7) had significant effect on plant height, boll weight, no. of open
bolls per plant and seed cotton yield/fed in both seasons and on No. of
fruiting branches/plant in first season only. Early planting, planting pattern
(65 cm row width + 35 cm hill space) and 45 kg N fertilizer interaction gave
the highest values for boll weight, No. of bolls/plant and seed cotton yield/fed
compared with the other interactions in two seasons. From the results of this
research it can be recommended that planting the new promising hybrid on early
planting on 15" April under planting pattern (65 cm row width + 35 cm hill space) and
45 kg N fertilizer to obtained the high yield. When delayed planting date for this new
hybrid it can planting under planting pattern (65 cm row width + 25 hill space) and 30
kg N fertilizer which gave the suitable results.
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Table 3: Effect of planting date, planting patterns and N fertilizer levels on growth traits, yield and yield components
and fiber properties of cotton in 2011 and 2012 seasons

Growth traits Yield and yield components Fiber properties
No. of Boll Seed Upper half
Plant height fruiting No. of open cotton mean Strength Mic.

. S .
Treatments at harvest branches | bolls/plant weight Lint % Seed index yield length g/tex. reading

Jplant @ (kenffed)
2011 [2012 |2011 | 2012 |2011 [2012 D011 p012|2011 [2012 |2011 | 2012 |2011 [2012 |2011 [2012 |2011 [2012 D011 012
Planting| Early | 158.6 | 1665 | 16.1| 16.8 | 22.9] 20.1 |2.47|2.38]37.54] 37.97|10.74] 10.59 |12.73|11.60|37.09]36.76|43.22]45.15|4.33|4.37
dates | Late [172.2|167.7 | 14.7 | 13.8 | 15.6 | 14.0 |2.22]2.15|38.88] 39.09|10.84] 10.17 | 8.41 | 6.97 |36.93|36.51[42.54|42.684.26]4.28

T test ~ NS | » | = [ == =[] == [NS| * | = = [NS|NS|NS|NS|NS|N.S

65+25

cm 166.8 | 167.6 | 15.6 | 15.8 | 18.5| 16.3 |2.31|2.24|38.08|38.45|10.66| 10.31{10.27| 9.33 |36.66|36.49(41.73|44.27|4.35|4.36

gﬁ?et:’?\g 6?;“35 159.8|162.6 | 14.5| 13.7 |20.1|16.7 |2.36|2.29|38.29|38.67|10.96| 10.41 (10.82| 9.42 {37.32|36.73|43.19({44.81|4.30|4.29

9%;135 170.8 | 172.4 | 16.4 | 16.4 | 18.6 | 16.8 |2.34|2.25|38.13|38.34|10.81| 10.38 |10.60| 9.30 |37.06|36.68|43.38|43.26|4.27|4.35
9?;;10 164.0 | 165.8 | 14.9 | 15.1 |19.6 | 18.3 |2.38|2.26|38.33|38.67|10.73| 10.41 |10.59| 9.09 |37.00|36.63|43.24|43.334.26 |4.30

LSD at 0.05 099 | 224 |[0.28| 041 [0.16 | N.S [N.S|N.S| N.S | 0.12 |0.09]| 0.03 |0.09[0.19| NNS | NS | NS | N.S [N.S|N.S
N 30N [162.0|163.7|154 | 15.1 |19.6|17.2|2.38|2.28|38.05/38.45|10.76| 10.36 |10.77| 9.42 |36.94|36.90(43.45|43.83|4.25 |4.27
fertilizer 45N |165.3|167.5|15.2| 15.3 |19.9|17.3 |2.38|2.28|38.24|38.50|10.86| 10.40 |10.77] 9.38 |36.97|36.72|42.82|44.06/4.28 |4.31
60N [168.8|170.1|155| 15.3 |18.2|16.6 |2.29|2.23|38.34|38.64|10.75| 10.37 |10.17| 9.06 |37.12|36.28|42.39|43.86|4.35|4.39
LSD at 0.05 132 ] 150 [ NNS| NS |0.26]0.21 |[0.04|N.S| N.S |0.09|0.07] 002 [0.08|019| NNS| NS| NS | NS |NS|N.S
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Table 4: Effect of the interaction between planting date and planting patterns on growth traits, yield and yield

components and fiber properties of cotton in 2011 and 2012 seasons
Growth traits Yield and yield components Fiber properties
No. of Boll Seed Upper half
Treatments Plant height fruiting [No. of open . . . cotton mean Strength Mic.
weight Lint % Seed index . ;
at harvest branches | bolls/plant © yield length gltex. reading
Iplant 9 (ken./fed)
Pldaegggg E:t‘t”;’r‘g 2011 |2012 [2011 |2012 |2011 |2012 P011 PO12 |2011 [2012 |2011 2012 2011 2012 2011 |2012 |2011 |2012 PO11 pO12
Gi:nZS 158.3 | 163.3 | 16.2 | 17.3 | 19.5 | 17.0 | 2.33|2.27|38.13|38.38(10.28|10.42|10.85|10.45|36.42|36.43|41.36 | 45.70 | 4.46| 4.39
6?;7135 153.7 | 163.1 | 15.0 | 14.7 | 26.8 | 21.4 |2.58|2.53(36.98(37.58|11.19|10.68|14.47|12.64|37.47|36.93|43.38|45.87| 4.31 | 4.37
Early
92}’“35 165.1|171.9 | 17.8 | 18.1 | 21.1 | 19.1 |2.44|2.32|37.55|38.03|10.84|10.60(12.32|11.38|37.19|36.92 | 44.00| 44.32 | 4.27 | 4.37
9?;‘0 157.1 | 167.6 | 15.2 | 17.0 | 24.1 | 23.0 | 2.52|2.38|37.49|37.89|10.64|10.65|13.28|11.93|37.29|36.73|44.08|44.72| 4.30 | 4.34
Gi:nZS 175.4 | 172.0 | 14.9 | 14.7 | 17.5 | 155 | 2.29|2.22|38.04|38.52|11.04|10.20| 9.69 | 8.21 |36.90|36.54|42.11|42.83|4.24|4.33
6?;‘?5 165.9 | 162.0 | 14.0 | 12.7 | 13.4 | 12.1 |2.14|2.06|39.60|39.76|10.74|10.13| 7.18 | 6.21 |37.18|36.53|43.00|43.76 | 4.29 | 4.21
Late
92}’35 176.5|172.9 | 15.1 | 14.8 | 16.2 | 14.6 |2.23|2.18|38.70|38.66|10.79(10.16| 8.88 | 7.22 | 36.92|36.44|42.67|42.20| 4.28| 4.33
92:;10 170.9 | 164.0 | 14.6 | 13.3 | 15.1 | 13.6 | 2.23|2.13(39.17|39.45|10.81|10.06| 7.91 | 6.26 |36.72|36.52|42.40|41.94|4.21| 4.26
LSDat0.05 | 1.39 | 3.17 | 0.39 058 0.23 | 0.35 |0.08/0.09]| 0.68 | 0.17 | 0.13 | 0.05 | 0.13 | 0.27 | N.S | NS | N.S | N.S |[N.S|N.S
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Table 5: Effect of the interaction between planting date and N fertilizer levels on growth traits, yield and yield
components and fiber properties of cotton in 2011 and 2012 seasons

Growth traits Yield and yield components Fiber properties
No. of Boll Seed Upper half
Treatments Plant height fruiting |No. of open h . . ; mean Strength Mic.
weight Lint % Seed index |cotton yield ;
at harvest branches | bolls/plant length gltex. reading
(9) (ken./fed)
/plant
s;‘gsng fert!\llizer 2011 | 2012 |2011 (2012 |2011 |2012 p0O11 p012 ({2011 (2012 |2011 {2012 (2011 {2012 |2011 {2012 (2011 |2012 P011p012
30N 154.6 [162.5 [16.2 [16.6 |23.3 [20.1 |2.49|2.39 [37.41|37.92|10.69|10.58|12.75|11.54|37.08|37.08 |44.76 [45.12 |4.28|4.34
Early 45 N 158.5 |166.0 |15.9 [16.9 |23.8 |20.7 [2.52 |2.40 [37.47|37.84|10.85(10.63|13.14(11.86|36.92[36.75|43.18|15.48 |4.32|4.35
60 N 162.6 |171.0 |16.1 [16.8 |21.5 |19.5 [2.40|2.33[37.73|38.15|10.67(10.55|12.30(11.39|37.27 [36.44 [41.73|44.86 |4.4 |4.41
30N 169.5 |165.0 |14.6 [13.7 |15.9 |14.3 [2.27 |2.17 [38.68|38.99|10.83(10.14|8.80 [7.30 |36.80(36.73|42.13]42.55|4.22|4.20
Late 45 N 172.1 |169.0 |14.6 [13.7 |16.0 |13.9 [2.23|2.15[39.01|39.15|10.87(10.18|8.41 [6.90 |37.02|36.68 [42.45|42.64 |4.25|4.28
60 N 1749 [169.2 |14.8 [13.9 |14.8 [13.7 |2.17|2.13[38.94|39.13|10.83|10.188.03 |6.72 [36.97|36.12|43.05 [42.86 |4.29(4.38
LSD at 0.05 156 [2.18 N.S| N.S|0.37 |0.30 |0.03]0.04] N.S|0.13 [N.S |0.03 |0.12 |0.28 N.S| N.S| N.S| N.S| N.S|N.S
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Table 6: Effect of the interaction between planting patterns and N fertilizer levels on growth traits, yield and yield
components and fiber properties of cotton in 2011 and 2012 seasons

Growth traits Yield and yield components Fiber properties
No. of Boll Seed Upper half
Treatments Plant height fruiting |No. of open iaht Lint % Seed index cotton mean Strength Mic.
at harvest | branches | bolls/plant Welg 0 yield length gltex. reading
Jplant ©@ (ken Jfed)
Eﬁ{‘;:g ?‘emlizer 2011 |2012 |2011 |2012 [2011 (2012 011 2012 {2011 [2012 (2011 (2012 (2011 [2012 2011 [2012 [2011 [2012 PO11 PO12
65 + 25[30N 164.2 |166.3 |15.6 |15.8 [18.7 [16.3 |2.37|2.27 |37.95|38.33|10.63|10.31|10.68|9.60 |36.58|36.72|43.52|44.75|4.35 |4.32
cm 45N 166.6 [167.0 [15.5 |15.9 |20.1 |16.8 [2.35|2.25|38.17|38.37(10.79|10.34|10.37|9.61 |36.40|36.60(42.45|44.77|4.32 |4.33
60 N 169.7 [169.6 |15.7 |15.7 |16.8 |15.7 [2.22]2.22|38.12|38.63(10.57|10.29|9.75 |8.78 |37.00/36.15(39.23|43.28|4.38 [4.43
65  +35 30N 156.4 |158.3 |14.8 |13.7 [20.8 [17.1 |2.37|2.32 |38.09|38.83|10.97|10.35|10.99(9.57 [|37.27|36.98|42.47|44.22|4.28 |4.30
cm 45N 159.5 [162.9 [14.2 |13.9 |20.1 |16.8 [2.40]2.32|38.35|38.63(10.99|10.45|11.11]9.56 |37.30|36.70({43.40(45.28|4.28 |4.25
60 N 163.5 [166.5 |14.6 |13.5 [19.5 [16.3 [2.32|2.25 |38.42|38.55|10.93|10.42|10.37|9.15 |37.40|36.52|43.70/44.93|4.33 |4.32
90 + 35(30N 166.4 [167.6 |16.2 |16.1 |18.8 |16.9 [2.40|2.25|37.90(38.23{10.69|10.39|10.70|9.27 |37.08|36.98(43.80({43.22|4.17 |4.25
cm 45N 171.1 [173.8 |16.4 |16.4 |19.1 |17.2 |2.37|2.27 |38.14|38.34(10.90|10.38|10.82|9.36 |37.18|36.78(42.97|42.88|4.28 |4.35
60 N 174.9 |175.8 |16.8 |16.8 [18.1 [16.4 [2.25|2.23 |38.34|38.45|10.85|10.36/10.28(9.25 [36.90|36.28|43.37|43.68|4.37 |4.45
00 + 40 30N 161.1 [162.8 |15.0 |14.9 |20.0 |18.5 [2.38|2.28 |38.24|38.43|10.76|10.40|10.73]9.22 |36.83|36.93(44.00{43.15|4.22 (4.22
em 45N 163.9 |166.2 |14.9 |15.2 [20.5 [18.6 [2.38|2.27 |38.31|38.66|10.77|10.43|10.79(9.00 [37.01|36.78|42.45|43.32|4.25 |4.32
60 N 167.0 [168.5 [14.9 |15.3 |18.3 |17.9 [2.37|2.22|38.45|38.93(10.66|10.39|10.27|9.06 |37.17|36.17(43.27|43.53|4.30 (4.37
LSD at 0.05 N.S N.S| N.S| N.§|0.52 N.S| N.S| N.S| N.S|0.19 N.S| N.§|0.16 |0.39 N.S| N.S|] N.§|0.71 | N.§| N.S
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Table 7: Effect of the interaction between planting date, planting patterns and N fertilizer levels on growth traits,
yield and yield components and fiber properties of cotton in 2011 and 2012 seasons

Growth traits Yield and yield components Fiber properties
No. of Seed Upper half
Treatments hPI_ant fruiting No. of B.OH . ) cotton pr?]ean Strength Mic.
eight b open weight Lint % Seed index . :
at harvest ranches bolls/plant © yield length gltex. reading
/plant (ken./fed)
Planting|Planting] N\, 15015 boi1 bo12 |2011 [2012 o1t po12 |2011 |2012 |2011 |2012 |2011 |2012 |2011 |2012 |2011 |2012 [2011 Ro12
dates |patterns|fertilizer
65 + 25|30 N 155.6(161.4|16.3]|17.1]|20.2 | 16.9 [2.40(2.30{38.12| 38.27 {10.30{10.43|10.90|10.32|36.40|36.60|45.03|46.00|4.40|4.37
cm 45 N 157.4]160.3(16.1({17.4|20.5| 17.9 |2.40]|2.27|38.02| 38.20{10.42|{10.44{11.35{10.84|35.93|36.53|43.83|46.10|4.47|4.37
60 N 161.9(168.2(16.4(17.4|17.8 | 16.2 (2.20]|2.23|38.24|38..67|10.13|10.38{10.30{10.19|36.93|36.17|35.20|45.00|4.50|4.43
65 +35 30N 149.4|158.4|15.6|14.6(27.1|21.4 |2.57|2.57|36.95|37.62 (11.01|10.67|14.67(12.73|37.37|37.27|43.83|45.53|4.33|4.47
cm 45N 153.5(163.1{14.8(15.1|27.2 | 21.6 |2.63|2.57|36.87|37.48 |11.33|10.71{14.99(12.76|37.43|36.57|42.83|46.37|4.27|4.30
Early 60 N 158.2(167.8|14.7|14.4| 26.1 | 21.2 |2.53|2.47|37.12| 37.63 [11.23|10.66|13.74|12.42|37.60|36.97|43.47|45.70|4.33|4.33
90 + 35(30N 159.7(165.7(17.0(17.6(21.0| 19.1 [2.50|2.30|37.06| 37.97 |10.82{10.60{12.20{11.36|37.20|37.27|44.83|44.30|4.13|4.27
cm 45N 165.6(172.6(17.7(18.4|22.0| 19.8 [2.50|2.37|37.61|37.91|10.91|10.64(12.74{11.46|37.30(37.00|43.53|44.43|4.27|4.40
60 N 170.1(177.3|18.6|18.2| 20.2 | 18.3 |2.33|2.30{37.99| 38.20 {10.79|10.55(12.03|11.30{37.07|36.50|43.90|44.23|4.40|4.43
90 + 40 30N 153.5(164.5(15.8(16.9(24.7 | 23.1 |2.50|2.40|37.52| 37.81 |10.65|10.63(13.22(11.75|37.37|37.17|45.33|44.63|4.23|4.27
cm 45N 157.6(167.8|15.0|16.8| 25.6 | 23.7 [2.53|2.40(37.39| 37.78 |10.74|10.72(13.47|12.38|37.03|36.90|42.53|45.03|4.23|4.33
60 N 160.3(170.7({14.9(17.1|22.1 | 22.2 |2.53]|2.33|37.57| 38.09 |10.53|10.62{13.14{11.65|37.47|36.13|44.37|44.50|4.37|4.43
65 + 25|30 N 172.8(171.3|14.9|14.4|17.1 | 15.7 |2.33|2.23|37.78| 38.40 [10.95|10.19(10.47| 8.89 [36.77|36.83|42.00/43.50|4.30|4.27
cm 45N 175.9(173.8|14.9|14.3| 19.7 | 15.7 |2.30(2.23|38.33| 38.55 [11.16|10.23| 9.40 | 8.38 |36.87|36.67|41.07|43.43|4.17|4.30
60 N 177.5(170.9(14.9(13.9( 15.8 | 15.2 |2.23]2.20|38.00| 38.60{11.00{10.19| 9.20 | 7.36 |37.07|36.13|43.27|41.57|4.27|4.43
65 435 30N 163.4(158.2|13.9|12.8| 14.5|12.8 |2.17(2.07(39.23| 40.03 {10.93|10.03| 7.31 | 6.41 |37.17|36.70|41.10|42.90|4.23|4.13
cm 45N 165.5(162.7(13.6(12.7(12.9| 11.9 (2.17|2.07|39.83|39.77|10.64|10.19| 7.23 | 6.35 |37.17|36.83|43.97|44.20|4.30|4.20
Late 60 N 168.7(165.3|14.6|12.6]| 12.8 | 11.5[2.10{2.03|39.73| 39.47 [10.63|10.18| 7.00 | 5.87 [37.20|36.07|43.93|44.17|4.33|4.30
90 + 35/30N 173.0{169.5(15.3(14.6| 16.5| 14.7 |2.30|2.20|38.74| 38.50 |10.57{10.17| 9.20 | 7.18 |36.97|36.70|42.77|42.13|4.20|4.23
cm 45N 176.7(175.0{15.0(14.4|16.1 | 14.5 |2.23]|2.17|38.67|38.77|10.89|10.13| 8.91 | 7.27 |37.07|36.57|42.40|41.33|4.30|4.30
60 N 179.8(174.2|14.9|15.4| 15.9 | 14.4 |2.17(2.17(38.70| 38.70 {10.90|10.18| 8.53 | 7.20 [36.73|36.07|42.83|43.13|4.33|4.47
90 + 40 30N 168.7(161.1({14.2(12.9(15.4 | 13.9 (2.27]|2.17|38.97|39.04 |10.86|10.18| 8.23 | 6.70 |36.30(36.70|42.67|41.67|4.17|4.17
cm 45N 170.2(164.5|14.8|13.5| 15.4 | 13.5 |2.23|2.13(39.22| 39.53 [10.79|10.15| 8.10 | 5.62 [36.99|36.67|42.37|41.60|4.23|4.30
60 N 173.6(166.3(14.9(13.5(14.6 | 13.5 |2.20|2.10|39.33|39.77|10.79|10.17| 7.40 | 6.46 |36.87|36.20|42.17|42.57|4.23|4.30
LSD at 0.05 N.S | N.S [0.61|N.S|0.74| 0.53]0.04]/0.06/ 0.21 | 0.07 | N.S [ 0.26 | 0.25|0.55| N.S | N.S | N.S | N.S [N.S|N.S
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