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Growth, Yield and Yield Components of American
Cotton (Gossypium hirsutum L.) As Affected by
Cultivars and Nitrogen Fertilizer

Hakoomat Ali and Raheel Atif Hameed

Abstract - Nitrogen stress in upland cotton addresses significant and visible shortfalls in plant growth. It is an important element both in nature and
agricultural conditions, for cotton plant growth and development. To evaluate the response of different yield and yield component of high yielding upland
cotton cultivars to various split applications of nitrogen fertilizer, a two season field research was conducted during 2007 and 2008. Different
experimental treatments were comprised on cotton leaf curl virus (CLCV) resistant high yielding cotton cultivars i.e. CIM-496, CIM-506, CIM-534 along
with different nitrogen rate of Zero, 60, 110 and 160 kg ha™. However, cultivar CIM-534 produced significantly the highest plants, nodes per plant and
flowering buds plant'l. While, CIM-496 showed better potential in relation to leaf area index, crop growth rate, relative growth rate and net assimilation
rate (physiological), dry biomass and number of bolls m? (reproductive) and seed cotton, cotton seed (yield) parameters during both the seasons. On
increasing N rates, vegetative characteristics of cotton like plant height, nodes plant'1 and number of flowering buds per plant significantly gave better
response with each cultivar. Advanced cotton cultivars produced significantly higher total dr%/ biomass (TDM), bolls m?, seed cotton, cotton seed and
GOT % age on each increment in applied nitrogen. The nitrogen fertilizer rate i.e. 160 kg ha™ proved to be the optimum for the highest cotton yield and
yield components. Further fibre characteristics such as staple length, uniformity ratio and maturity ratio significantly influenced by different cultivars.

Index Terms: Cotton, Fibre characteristics, Growth, Nitrogen, Yield and Yield components

2
1 INTRODUCTION

O overcome the existed gap between production and [29], [36]. Deficiency of nitrogen can also slows down the
consumption for rapidly growing human population, vegetative and reproductive processes in plants that may
crop management and soil fertility status are the most leads to potential yield loss [20]. In most of the field
important factors. There is a dire need to minimize cultivated crops, excess application of nitrogen causes more
agricultural farm and potential yield differences. Cotton is vegetative growth that delayed crop and fruit maturity and
an important fibre crop of the world that played a resulted in low final farm yield [23]. Judicious increased
significant role in reduction of unemployment, financial nitrogen to cotton may result in more accumulation of
stability improvement, national and international industrial photosynthetic assimilates that resulted in higher fruit
development and is a big source of raw material for textile weight, soil minerals uptake [6]. Again nitrogen deficiency
industries, spindles and oil expelling units all over the limits yield responsible for low yield that is associated with
world [2]. A comprehensive research work conducted by low fibre quality [33]. However, it was reported that an
scientists indicated that regulation of plant physiological, increment in nitrogen supply to cotton may improve fibre
growth and development activities plays a key role in plant quality parameters while nitrogen application in excess
height, fruit producing buds and boll load in cotton that may reduce fibre quality [21]. Further, findings of many
resulted ultimately in per unit area yield enhancement. researchers due to interactive impacts of soil, cultivar
Cotton crop yield and fibre quality is associated with selection and weather conditions showed contradictory
advanced agronomic field techniques and judicious use of results regarding fibre quality trends [25]. In any cropping
soil inputs [34]. Nitrogen application to cotton is considered system, cultivar selection occupied a key space to obtain the
to be essential to meet the basic requirements of nitrogen required yield goals and is very important for cotton to get
need at various important growth stages through out the the maximum yield [3], [26], [41]. Various genotypes are the
growing season while, in excess may reduce lint percentage main source of influence on cotton fibre characteristics and
environmental conditions and field adopted agronomic
measures are considered as associated factors [4], [31], [40].
Author is an  Associate  Professor, E-mail: hha94@yahoo.com Fibre length, micronaire variation is attributed to cultivar
(+923006323637) _ selection and field management [24]. Data collected over
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designed to know the independent and interactive
understanding of both the nitrogen and cultivars on cotton
yield and yield components alongwith fibre quality
parameters.

2 MATERIALS AND METHODS

Field experiments were conducted at The Central Cotton
Research Institute, Multan, Pakistan and three cotton
cultivars i.e. CIM-496, CIM-506, CIM-534 along with four
different nitrogen fertilizer rates of 0, 60, 110 and 160 kg ha!
during two seasons (2007 and 2008) on sandy loam soils.
Cultivars were kept in main plots while nitrogen was
applied in sub plots. Net plot size was maintained as 9 m x
3.3 m during both the years with bed and furrows 75 cm
apart and 23 cm plant to plant distance was maintained. A
fine seed bed was prepared with cultivator and was
properly shaped with a bed shaper. The soil chemical and
physiological examination report is given in Table 1. The
experiment was laid out in a randomized complete block
design with split plot arrangements and was replicated in
four repeats. The sowing of cotton seeds was done
manually on 11 and 21t May during 2007 and 2008
respectively and thinning of plants was done after three
weeks of dibbling the seed to maintain the required
distance between the plants. Whole the phosphatic fertilizer
(50 kg P20s ha 1) was applied at sowing in the form of
Triple Super Phosphate. All other agronomic practices were
kept same for all the treatments through out the crop
growth. Seed cotton was picked in two pickings while the
second picking was done after 180 days of crop plantation.
Five healthy plant, free from disease and damage were
selected from each plot of all the treatments and tagged to
calculate the data through out the season. Plant samples
were taken from 1m? and oven dried at 80> C for
measurement of plant biomass, leaf area index, crop growth
rate, relative growth rate and net assimilation rate by
methods suggested by [30]. Number of bolls was taken
from 1m?2 while seed cotton was collected from each plot
and was converted on hectare basis after that 100 gram
sample of seed cotton was also taken, air dried and ginned
with ginner to calculate the GOT percentage.

The observed field data were analyzed by using
“MSTAT” statistical techniques and least significant
difference test was applied to check the significance of
treatment means at 5% probability level [39].

3 RESULTS AND DISCUSSION

3.1 Plant height (cm)

Plant height is one of the main vegetative growth
parameter of cotton plant that directly represents the
fertilizer effect especially nitrogen.

TABLE 1 Soil chemical and physical analysis
Characteristics 2007 2008
Chemical analysis 15cm 30cm 15cm 30cm
O. matter (%) 0.67 0.61 0.64 0.61

SAR 2.44 1.73 2.52 1.78
Soil pH 8.07 8.14 8.09 8.13
ECe (dS m1) 2.29 1.70 2.32 1.80
P (ppm) 7 4 8 7

K (ppm) 100 90 102 91

Physical analysis

Sand (%) 15 16 15 16
Silt (%) 60 59 58 60
Clay (%) 26 24 25 26

Textural class Silt loam

Results taken at final harvest of crop clearly showed that
plant height is directly proportional to the increasing rates
of nitrogen applied at various crop growth stages (Table 2).
Each increment in dose of fertilizer applied through soil
significantly increased the plant heights of different cotton
cultivars. The treatment 160 kg N ha produced 54% and
49% taller plants against control treatment respectively in
both the years. All the cultivars showed a significant
potential at crop maturity. In the two successive years of
crop growth significantly the highest plant heights (111.1
and 112.0 cm) were produced by the highest nitrogen rate
i.e. 160 kg hat, however, amongst the cultivars, CIM-534
significantly produced the tallest plants (P<0.05) while the
smallest plants achieved by CIM-506 [14], [19].

3.2 Number of nodes plant™

Increase in number of plant nodes is associated with plant
heights as plant heights increased number of main stem
nodes increased and vice versa. The results showed that
two years field research indicated that with increase in soil
nitrogen fertilization number of nodes increased
significantly and various cultivars have different potential
to produce main stem nodes. It’s evident from the results
that interactions between nitrogen and cultivars were
found significant. However, our findings regarding number
of nodes per plant showed cultivar CIM-506 along with
zero nitrogen fertilizer treatment produced the smallest
number against higher nitrogen rates. These results
are supported by other scientists [20].
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TABLE 2 Effect of nitrogen and cultivars on cotton plant height (cm)

Treatments 2007 2008
CIM CIM CIM Means | CIM CIM CIM Means . 3 .
kg N hat 496 506 534 496 506 534 TABLE5  Effect of nitrogen and cultivars on dry biomass g m=
0 730 700 740 723 | 745 750 763 752 Treatments 2007 2008
60 908 880 970 919 | 928 920 978 942 CIM | CIM | CIM | Means | CIM | CIM | CIM [ Means
110 1055 1023 107.0 104.9 105.8 1035 1095 106.3 kg N ha* 496 506 534 49 506 534
160 1118 1065 1150 1111 | 1128 1078 1135 1120 0 5317 5422 5082 5274 | 5373 5515 5152 5347
Means 953 917 98.3 965 94.6 993 60 663.2 6795 629.2 657.3 668.3 687.1 635.1 663.5
SEs 110 7743 7825 758.6 7718 783.1 7923 7685 781.3
i 160 886.5 936.3 8515 891.4 906.4 9256 8816 904.5
Cultivar 0.38 0.48 Means 7139 7351 6869 7238 7391 7001
Nitrogen 0.44 0.61 SEs
CxN 1.01 1.03 Cultivar 3.03 311
LSD (5%) Nitrogen 3.29 3.38
Cultivar 1.18 1.38 CxN 6.01 6.17
Nitrogen 1.35 1.82 LSD (5%)
CxN 2.99 3.10 Cultivar 8.95 9.32
Nitrogen 9.81 10.05
Cx N 17.87 18.41
TABLE 3 Effect of nitrogen and cultivars on number of nodes plant* TABLE 6  Effect of nitrogen and cultivars on number of bolls m2
Treatments 2007 2008 Treatments 2007 2008
CIM | CIM | CIM Means | CIM | CIM | CIM Means CIM CIM CIM Means | CIM CIM CIM Means
kg N hat 496 506 534 496 506 534 kg N hat 496 506 534 496 506 534
0 25.3 22.0 25.0 241 275 24.8 28.0 26.8 0 89.3 76.3 87.3 84.3 91.3 79.0 88.8 86.4
60 28.3 26.0 30.0 28.0 30.0 275 32.0 29.8 60 1255 116.0 1220 121.2 128.0 1183 1238 1234
110 30.0 28.5 32.0 30.2 31.8 29.3 335 315 110 1313 1195 1273 126.0 1340 1225 1293 128.6
160 32.0 30.3 33.8 32.0 335 313 35.0 333 160 135.0 1233 1328 130.4 1373 1275 1328 132.5
Means 28.9 26.7 30.2 30.7 28.2 32.1 Means 1203 1088 1174 122.7 1118 1187
SEs SEs
Cultivar 0.21 0.25 Cultivar 141 1.33
Nitrogen 0.27 0.33 Nitrogen 1.48 151
CxN 0.56 0.67 CxN 2.92 2.98
LSD (5%) LSD (5%)
Cultivar 0.60 0.71 Cultivar 4.17 3.98
Nitrogen 0.77 0.92 Nitrogen 4.33 4.45
CxN 1.83 1.91 CxN 8.85 8.91
TABLE 7 Effect of nitrogen and cultivars on seed cotton yield (kg hat)
TABLE 4 Effect of nitrogen and cultivars on cotton flowering buds plant* Treatments 2007 2008
Treatments 2007 2008 CIM CIM CIM Means CIM CIM CIM Means
CIM | CIM | CIM Means | CIM | CIM | CIM Means kg N hat 496 506 534 496 506 534
kg N hat 496 | 506 | 534 496 | 506 | 534 0 22383 1908.8 21925 21132 | 22853 19258 2240.3 21505
0 15.0 13.0 143 141 155 125 13.0 13.7 60 32085 27105 3198.3 3039.1 33905 29018 3318.3 3203.5
60 23.8 20.5 21.3 219 24.3 215 22.3 22.7 110 34213 29318 33158 3223.0 35415 3090.3 34758 3369.2
110 25.3 22.3 23.8 23.8 26.5 235 245 248 160 3630.3 3156.3 3550.5 3445.7 3692.0 3288.8 36285 3536.4
160 27.0 24.0 25.3 254 27.8 25.3 26.0 26.4 Means 31246 26769 3064.3 32273 28017 3165.7
Means 22.8 20.0 21.2 235 20.7 215 SEs
SEs Cultivar 2471 32.81
Cultivar 0.37 0.28 Nitrogen 29.10 36.09
Nitrogen 0.44 0.42 CxN 31.98 40.35
Cx N 0.51 0.62 LSD (5%)
LSD (5%) Cultivar 73.99 98.39
Cultivar 1.01 0.84 Nitrogen 87.26 108.22
Nitrogen 1.48 1.43 CxN 95.85 121.20
CxN 161 1.75
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3.3 Flowering buds plant™

Data presented in Table 4 showed that number of flowering
buds produced palnt! was significantly affected by the
increasing rates of nitrogen against zero nitrogen
application. The observations taken uptil 90 days after crop
sowing of the season indicated that significantly (P<0.05)
highest number of flowering buds i.e. 25.4 and 26.4 were
obtained where nitrogen was applied in the soil at the rate
of 160 kg ha during both the years respectively. However,
the lowest numbers were produced with the control
treatment. The cultivar CIM-496 significantly produced the
highest number of flowering buds per plant while the
lowest number was achieved with CIM-506 during both the
seasons’ uptil 90 days of crop sowing. There after, then
flowering buds started to convert in fruits and thus, their
count decreased up to the crop maturity [29], [36].

3.4 Leaf area index (LAI)

Leaf area index not only influenced by the nitrogen
fertilizer application but also varied with different
cultivars. The application of nutrients at various crop
growth stages catalyzed many plant physiological
processes. Thus leaf area index (LAI) was altered
significantly by all the applied increasing rates of nitrogen.
Here results indicated that through out the plant growth
significantly the highest LAl was produced with 160 kg N
hat treatment against zero nitrogen treatment through out
the crop growth. Similarly, cultivar CIM-496 produced
significantly the highest LAI against CIM-506 in both the
crop growing seasons. It is obvious from the Table 5 that
leaf area index increased maximum uptil 90 days after crop
sowing (DAS). With the commencement of reproductive
growth, LAI started to decrease uptil the crop maturity.
Thus, all the cultivars achieved their maximum canopy
growth uptil 90DAS. Similar findings have also been
achieved by other scientists [35], [38].

3.5 Crop growth rate (gm™?d™)

Crop growth rate (CGR) was significantly increased with
each increment in nitrogen fertilizer rate and different
cotton cultivars (Table 6). The results indicated that CGR
increased significantly with each increment in nitrogen
application rate from zero to 160 kg N hat from early to the
final picking of the crop. Highest the crop growth rate was
obtained where the treatment 160 kg nitrogen hatl was
given to the soil against control i.e. zero nitrogen treatment.
However, cultivar CIM-496 remained stand first for the
highest crop growth rate during both the years among the

cultivars. It is interesting it appears like that of leaf area
index and thus the highest CGR was achieved uptil 120
days after sowing. There after, it tended to decrease uptil
the crop maturity in both the seasons [6], [28].

3.6 Relative growth rate (g g* d™)

A similar trend like that of crop growth rate was achieved
here such that the relative growth rate (RGR) significantly
influenced with nitrogen application through out the crop
growth period. Thus, significantly the highest RGR was
achieved with zero nitrogen treatment while the lowest
RGR with zero nitrogen application. It is clear from the
results during the early stages of crop growth, the value of
relative growth rate were appeared as lower. However,
with the enhancement in growth, the relative growth rate
increased to maximum uptil 90 DAS and there after
tended to decrease uptil the final harvest. Among the
cultivars CIM-496 appeared with the highest value of RGR
through out the crop growth period while CIM-506
appeared with minimum value during both the years [23].

3.7 Net assimilation rate (mg dm?d™)

Results indicated that net assimilation rate (NAR) was
significantly the highest where treatment 160 kg N hat was
applied to the soil as compared to the control treatment
from early to the final crop growth stage. However, it is
obvious from the findings that NAR was the highest during
initial stages of crop growth but later on it decreased as
crop growth increased up to the crop maturity. Similarly,
all cultivars produced the highest net assimilation rate
during early stages i.e. during vegetative crop growth
stages and then as fruit load increase continuously till crop
final harvest. However, the cultivar CIM-496 again
produced the highest value of NAR against CIM-506
through out the crop growth season in both the years [15],
[32].

3.8 Dry biomass (gm?)

Results showed that total dry biomass significantly
influenced by nitrogen fertilizer application and cultivars.
Each increment in rate of fertilizer given to soil produced
significantly the highest plant total dry biomass at crop
harvest. Among all the fertilizer treatments, 160 kg N hal
produced the highest significant i.e. 891.4 and 904.5 g m?
crop dry biomass against zero control treatment (527.4 and
534.7 g m2) respectively in both the seasons. Similarly, the
cultivar CIM-506 produced the highest significant dry
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TABLE 8 Effect of nitrogen and cultivars on cotton seed yield (kg hat)
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Effect of cultivars and days after sowing (DAS) on

Treatments 2007 2008 TABLE 9 Effect of nitrogen and cultivars on ginning out tern (% age)
CIM CIM CIM Means | CIM CIM CIM Means Treatments 2007 2008
kg N hat! 496 506 534 496 506 534 CIM | CIM | CIM | Means | CIM | CIM | CIM | Means
0 1313.0 1096.1 1077.2 1163.8 | 12035 1171.7 11588 11782 kg N hat 496 506 534 496 506 534
60 17675 1629.8 17355 17119 | 1817.6 1809.0 1918.2  1849.7 0 4134 3940 3990 40.21 40.28 40.13 41.20 40.54
110 1989.7 1909.8 1968.7 1957.3 | 20324 1969.3 1984.2  1996.9 60 4125 39.87 4187  41.00 4218 38.80 39.15 40.04
160 2090.5 19834 2021.0 2032.0 2202.4 21008 2096.6 2133.9 110 4145 3899 40.62 40.35 41.40 3920 39.90 4017
Means 17894 16559 1705.1 1815.3 1760.8 1785.2 160 4153 4056 41.10 41.06 40.25 3947 39.95 39.89
SEs Means 4114 3971 4112 41.03 3940 40.05
Cultivar 18.81 17.70 SEs
Nitrogen 22.45 30.69 Cultivar 0.372 0.462
CxN 26.98 34.61 Nitrogen 0.498 0.567
LSD (5%) CxN 0.594 0.646
Cultivar 56.35 53.00 LSD (5%)
Nitrogen 67.27 92.01 Cultivar 1111 1.382
CxN 80.92 103.7 Nitrogen ns ns
CxN ns ns
. . TABLE 11 Effect of nitrogen and cultivars on uniformity ratio
TABLE 10 Effect of nitrogen and cultivars on staple length (mm)
Treatments 2007 2008
Treatments 2007 2008
CIM CIM CIM Moans | civ CIM CIM Moans CIM | CIM | CIM | Means | CIM | CIM | CIM | Means
kg N hat 496 506 534 496 506 534
kg N hat 496 506 534 496 506 534 g
0 290 %3 %07 Yy 2.7 285 289 2.0 0 84.3 83.7 83.6 83.9 84.4 82.7 85.2 84.1
’ ’ ’ ’ ’ ’ ’ ’ 60 84.5 82.6 83.7 83.6 83.6 82.6 834 83.2
60 29.0 28.5 28.8 28.8 295 28.7 29.2 29.1 110 83.8 834 845 83.9 846 824 837 835
110 28.7 28.3 28.8 28.6 29.9 28.2 29.0 29.0 160 83.8 83.0 83.9 836 83.9 83.0 835 835
160 29.6 28.5 28.8 29.0 29.8 284 28.9 29.0
Means 84.1 83.1 83.9 84.1 82.6 84.0
Means 29.1 28.4 28.8 29.7 28.5 29.0
SEs
SEs Culti 0.183 0.197
Cultivar 0.071 0.131 ultivar : '
Nitrogen 0.198 0.316
Nitrogen 0.110 0205 CxN 0.395 0.421
CxN 0.353 0.411 LSD (5%)
LSD (5%) Cultivar 0.453 0.591
Cultivar 0.211 0410 Nitrogen ns ns
Nitrogen 0.292 ns CxN ns ns
CxN ns ns
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biomass (735.1 and 739.1 g m2) than CIM-534 in the first
crop growing season while, similar trend was found in the
next year [17], [35].

3.9 Number of bolls (m™)

Production and fruit retention of a crop is dependent on
balanced availability of the soil nutrients in a certain
proportion and potential of the cultivar other wise, crop
will have to cut a sorry figure to meet the production of
potential yield. Results showed that with increase in
nitrogen fertilizer applied through soil significantly
influenced the boll load in cotton crop. As nitrogen rate
increased fruit retention increased significantly. Results
indicated that the fertilizer treatment of 160 kg N hat
produced significantly the highest i.e. 55% and 53%
increased number of bolls m2 in both the years against
control treatment. Regarding with the cultivars, CIM-496
stood first with the highest value of 120.3 and 122.7 number
of bolls m2 in both the years respectively while, CIM-506
appeared with the lowest value of (108.8 and 111.8). Similar
findings were reported by other researchers [9], [27].

3.10 Seed cotton yield (kg ha™)

Already a lot of work have done on fertilizer impacts on
production of a crop emphasized that yield is directly
proportional to the timely application of the nutrients to the
crops [4]. A visible short fall in yield reduction had been
notice by many researches in the absence or scarcity of the
plant nutrients. However, this yield recovery is assured

only by the application of the specific nutrient to the plants
there is no substitute of it. Trails conducted during the two
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Fig. 7. Effect of cotton cultivars and days after sowing
(DAS) on net assimilation rate (NAR) through out the crop
growth.

growing seasons showed that seed cotton yield was
significantly the lowest (2113.2 and2150.5 kg hat) where
zero nitrogen was applied to the plants while, 160 kg ha!
experimental fertilizer treatment produced significantly the
highest seed cotton yield (3445.7 and 3536.4 kg ha) in both
the crop growth seasons that was 63% and 64% more than
control treatment. Similarly, different cultivars showed
their different potential in producing yield. However, the
cultivar CIM-496 produced significantly the highest seed
cotton yield i.e. 3124.6 and 3227.3 kg hat while, the lowest
yield was achieved with CIM-506 (2676.9 and 2801.7 kg ha-
1) during both the years [34], [36].

3.11 Cotton seed yield (kg ha™)

Our results showed that similar trend like seed cotton yield
were found for cotton seed yield during both the years.
Research conducted during two seasons showed that cotton
seed yield produced by different cultivars respond
significantly to the increasing rates of nitrogen fertilizer.
With each increment in rate of nitrogen cotton seed yield
was increased significantly. However, the yield was the
highest significantly (2032.0 and 2133.9 kg hat) where 160
kg N ha - was applied to the soil against untreated control
(1163.8 and 1178.2 kg hat) that was 75% and 81% greater
than untreated control treatment in both the years. Results
also indicated that CIM-496 cultivar showed the maximum
significant potential i.e. 1789.4 and 1815.3 kg ha than other
two cultivars during both the years [1], [37], [42].
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3.12 Ginning out tern (% age)

Results regarding GOT percentage indicated that all the
fertilizer treatments and cultivars produced different
ginning out tern percentage. However, there were
significant differences among different treatments of
cultivars. Cultivar CIM-496 gave the highest value of 41.14
and 41.03 % GOT while the lowest value of 39.71 and 39.40
was obtained with CIM-506 during both the years [6], [27].

3.13 Staple length (mm)

Results showed that cultivars significantly affected staple
length during both the years while, nitrogen fertilizer only
during the previous year of crop cultivation. The highest
staple lengths (29.0 and 29.1 mm) were produced by 160
and 60 kg N hat treatments in the first and second year
respectively against control treatment. However, the
differences found during first year were significant
statistically and in the final year these results were
insignificant. As regarding with the cultivars, CIM-496
produced the highest significant staple lengths (29.1and
29.7 mm) during both the crop growth seasons than CIM-
506. It is obvious from the results that cultivar rather than
fertilizer is the main source to improve the fibre lengths
[16], [22].

3.14 Uniformity ratio

Results showed that fibre uniformity ratio significantly
respond to the cultivars rather than fertilizer treatments in
both the crop growing years. Field trail results indicated
that the highest uniformity ratio was produced by zero and
110 and by zero kg N ha?t treatments in previous and final
year of Evidences showed that in both the crop growing
seasons, cultivar CIM-496 produced the highest significant
(P<0.05) uniformity ratio against CIM-506 [10], [21].

TABLE 12 Effect of nitrogen and cultivars on maturity ratio

Nitrogen
CxN

ns 0.021
ns ns

3.15 Maturity ratio

The findings indicated that cultivars significantly affected
fibre maturity ratio during first and second year. While,
increasing fertilizer rates produced insignificant results
only during the first season while in the next year as
nitrogen rates increased maturity ratio decreased and the
differences were found significant between zero and 160 kg
N hat treatments. Nitrogen fertilizer treatment i.e. 160 kg
nitrogen ha! produced significantly lowest (1.00) maturity
ratio in the final year. Cultivar CIM-496 produced the
highest significant maturity ratio (1.03 and 1.02) in both the
years against CIM-534 [9], [13].

4 CONCLUSIONS

From the findings, it may be concluded that the judicious
use of nitrogen fertilizer is utmost required to achieve the
maximum growth of cotton plant that resulted higher seed
cotton yield. Further more, the cultivar CIM-496 may be
recommended to promote for cultivation in the region to
achieve the better yield by the farmers.
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