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Abstract

An experiment entitled 'Response of cotton to various water regimes and
nitrogen level with saline water under drip irrigation system" was carried
out at the Precision Farming Development Centre, ARS, Swami
Keshwanand Rajasthan Agricultural University, Bikaner during kharif
2016, 2017 and 2018 on loamy sand soil. Study was carried out to
determine the response of different irrigation and nitrogen levels using
saline & best available water using drip irrigation. The experiment
comprising total 18 treatment combinations; two water quality (best
available water and saline water), three irrigation levels (0.6 ETc, 0.8 ETc
and 1.0 ETc) and three nitrogen levels (75 percent recommended dose of
nitrogen, 100 percent recommended dose of nitrogen & 125 percent
recommended dose of nitrogen) in factorial randomized block design with
three replications. Results revealed that plant height, number of sympodial
branches, number of bolls; boll weight and seed cotton yield was

Irrigation with best available and saline
water at 0.8 ETc irrigation level and 100
percent recommended dose of nitrogen
improved the plant height, number of
sympodial branches, number of bolls,
boll weight seed cotton yield, net return
and B:C ratio than rest of treatments.
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influenced significantly by irrigation and nitrogen levels.

Introduction

Cotton is known as the "white gold" due to the multifaceted value of lint and other byproducts. Even though man-
made synthetic fibers are produced in quantum, natural vegetable fiber is hassle-free in the life of human beings and
in the ecofriendly environment. Globally cotton production is 118.5 million bales in 2018-19 [1]. On a global basis,
China is first in cotton production followed by India. In India covers 12.43 million hectares acreage with an annual
production of 34.89 million bales and productivity 477 kg/ha [2]. Punjab, Haryana, Rajasthan, Gujarat, Maharashtra,
Madhya Pradesh, Andhra Pradesh, Karnataka, and Tamil Nadu are most cotton-growing states of India.
Sriganganagar, Hanumangarh, Banswara, Bhilwara, Jodhpur, Nagaur, Alwar, Ajmer and Bikaner are major cotton
growing districts of Rajasthan. The crop occupied 6.29 lakh hectares area and produced 20.93 lakh bales with the
productivity of 551 kg/ha [3], out of this 80% area and production covered by Sriganganagar, Hanumangarh (Bikaner
Region). The most of irrigation water is saline water in this region so there is a need to develop techniques of cotton
cultivation under saline water. Using brackish and saline water is one of the most effective ways to solve the problem
of water resource shortage. It is known that the growth inhibition and the adverse effects induced by salinity can be
alleviated by proper use of fertilizer and water management, depending on plant species, salinity level, and
environmental conditions [4-6]. None the less, over-fertilization with N may contribute to soil salinization and
increase the negative effects of soil salinity on plant performance. Also, the potential for NO; leaching may increase
were moderate to high amounts of salts are present in the soils because plants under salt stress cannot absorb and or
utilize the applied N as efficiently as the plants not subjected to salt stress. When, the salinity of irrigation water rises,
the leaching fraction can be control increase to control root zone salinity through drip irrigation by continuous water
dropping at the particular palace [7].

Materials and Methods

The field experiment was conducted at Agricultural Research Station, Swami Keshwanand Rajasthan Agricultural
University, Bikaner, Rajasthan, India (280 01'N latitude and 730 22'E longitude at an altitude of 234.70 meters above
mean sea level) during kharif season of 2016, 2017 and 2018. The soil of experimental field was loamy-sand, alkaline
in reaction (pH 8.2) having 120 kg/ha available N (Alkaline permanganate method, low level of available phosphorus
(15.1 kg/ha, Olsen's method and medium in available potassium (173.7 kg/ha, Flame photometric method in 0-15 cm

DOI:10.37273/chesci.CS20510128 Chem Sci Rev Lett 2020, 9 (34), 350-355 Article ¢s20510128 350




Chemical Science Review and Letters ISSN 2278-6783

soil depth at the start of the experiment. A seed rate of 1.8 kg/ha of Bt. the cotton seed was used for experimentation.
The experiment was laid out in a factorial randomized complete block design with three replications. The experiment
comprising total 18 treatment combinations; two water quality (best available water and saline water), three irrigation
levels (0.6 ETc, 0.8 ETc and 1.0 ETc) & three fertigation levels (75 percent recommended dose of nitrogen, 100
percent recommended dose of nitrogen & 125 percent recommended dose of nitrogen. The sowing of cotton seed by
dibbling with maintained crop geometry 100 x 60 cm. The manure and fertilizers are applied as FYM 15 t/ha and
150:40:00 NPK each kg/ha whereas potash given as a foliar application of potassium nitrate @ 2% at full blooming
and boll formation stage. The experimental crop was raised as per the recommended package of practices.

Results and Discussion
Plant height

The plant height significantly influenced due to irrigation levels. It is observed that the plant height of cotton was
higher at irrigation at 0.8 ETc (15.06 cm) as compared to 0.6 ETc but remain statistically at par with 1.0 Etc. [8] also
reported that plant height higher under drip irrigation at 0.8 ETc Irrigation level at 0.8 ETc increased plant heights to
the tune of 10.49 percent over 0.6 ETc as pooled mean basis. Further, result showed that plant height was
significantly influenced by different levels of nitrogen. Application of 100 percent recommended dose of nitrogen
recorded significantly highest plant height (153.06, 158.06, &156.39 cm) as compared to 75 percent recommended
dose of nitrogen but remain at par with 125 percent recommended dose of nitrogen during 2016, 2017 and 2018,
respectively. However, the plant height of cotton was not influenced by the quality of irrigation water.

Number of sympodial branches

A data (Table 1) showed that the number of sympodial branches of cotton influenced significantly by irrigation
levels. The mean of three years of data indicated that drip irrigation at 0.8 evapotranspiration (ETc) was superior to
0.6 and 1.0 ETc. Drip irrigation at 0.8 ETc recorded a significantly higher number of sympodial branches/plant during
all the three years as well as pooled mean basis (30.56, 30.28, 29.72 and 30.19, respectively) as compared to 0.6 ETc
but remain at par with 1.0 ETc. Among irrigation levels, irrigation at 0.8 ETc recorded 23.98 percent higher number
of sympodial branches plant™ over 0.6 ETc.

Table 1 Effect of water quality, water regime and nitrogen levels on plant height and number of sympodial
branches/plant of cotton

Treatments Plant height (cm) Number of sympodial branches/plant
2016- 2017- 2018- Pooled 2016- 2017- 2018- Pooled
17 18 19 17 18 19

BAW 146.30 150.19 148.59 148.36 28.48 28.19 27.93 28.20

Saline water 144.63 147.96 147.22 146.60 27.96 27.63 27.30 27.63

S.Em.+ 0.86 1.00 0.75 0.87 0.28 0.28 0.23 0.26

C.D. at 5% 2.48 2.86 2.15 2.45 0.80 0.80 0.67 0.74

0.6 V water (Water applied 352.2 mm)  137.83 139.22 13850 138.52 24.72 2411 2422 2435
0.8 V water (Water applied 469.6 mm)  150.28 155.83 153.06 153.06 30.56 30.28 29.72  30.19
1.0 V water (Water applied 587 mm) 148.28 152.17 152.17 150.87 29.39 29.33 28.89 29.20

S.Em.x 1.29 1.49 1.12 1.31 0.42 0.42 0.35 0.39
C.D. at 5% 3.72 4.29 3.22 3.68 1.19 1.20 1.00 1.11
Fertigation with 75% RDN 132.00 13450 133.22 133.24 24.78 24.33 22.83 23.98
Fertigation with 100% RDN 153.06 158.06 156.39 155.83 30.39 30.17 30.39 30.31
Fertigation with 125% RDN 151.33 154.67 154.11 153.37 29.50 29.22 29.61 29.44
S.Em.x 1.29 1.49 1.12 131 0.42 0.42 0.35 0.39
C.D. at 5% 3.72 4.29 3.22 3.68 1.19 1.20 1.00 1.11

Number of sympodial branches of cotton was influenced significantly by different levels of nitrogen (Table 1).
Mean of three years data indicated that the application of 100 percent recommended dose of nitrogen was superior
over 75 percent recommended dose of nitrogen but at par with 125 percent recommended dose of nitrogen.
Application of 100 percent recommended dose of nitrogen obtained higher number of sympodial branches/plant
during all the three years, as well as pooled mean basis (30.39, 30.17, 30.39 and 30.31, respectively) as compared to
75, percent recommended dose of nitrogen. [9] also found that a significantly higher number of sympodial
branches/plant was obtained with fertigation of 100 percent RDN. Among nitrogen levels, the application of 100
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percent recommended dose of nitrogen recorded 26.40 percent higher number of sympodial branches/plant over 75
percent recommended dose of nitrogen on pooled mean basis.

Number of bolls

A perusal of data in (Table 1) showed that the number of bolls of cotton influenced significantly by irrigation levels.
Mean of three years data indicated that drip irrigation at 0.8 evapotranspiration (ETc) was superior than 0.6 and 1.0
ETc. Drip irrigation at 0.8 ETc recorded a significantly higher number of bolls/plant during all the three years as well
as pooled mean basis (82.09, 82.23, 81.37 and 81.89, respectively) as compared to 0.6 ETc but remain at par with 1.0
ETc. [10] also found that Bt cotton responded up to 0.8 Etc drip irrigation which recoded 54.3 bolls/plant. Among
irrigation levels, irrigation at 0.8 ETc recorded 23.98 percent higher number of bolls/plant over 0.6 ETc.

It is evident from the data obtained (Table 1) indicated that the number of bolls of cotton was influenced
significantly by different levels of nitrogen. Mean of three years data indicated that application of 100 percent RDN
was superior than 75 percent recommended dose of nitrogen but at par with 125 percent RDN. Application of 100
percent recommended dose of nitrogen recorded a significantly higher number of bolls/plant during all the three years
as well as pooled mean basis (81.24, 81.27, 81.15 and 81.22, respectively) as compared to 75 percent recommended
dose of nitrogen. Among nitrogen levels, the application of 100 percent recommended dose of nitrogen recorded
26.40 percent higher number of bolls/plant 9.97per cent over 75 percent recommended dose of nitrogen on pooled
mean basis. [9] also found that a significantly higher number of bolls/plant was obtained with fertigation of 100
percent RDN. However, number of sympodial branches of cotton was not influenced by the quality of irrigation
water.

Boll weight

The boll weight of cotton did not influenced by irrigation water quality. The further, result showed that the boll
weight of cotton was influenced significantly by irrigation levels. Mean of three years data indicated that drip
irrigation at 0.8 evapotranspiration (ETc) was superior than 0.6 and 1.0 ETc. Drip irrigation at 0.8 ETc recorded
significantly higher boll weight during all three years as well as pooled mean basis (3.94, 4.23, 4.16 and 4.11 g,
respectively) as compared to other treatments it was at par with 1.0 ETc. Among drip treatments, irrigation at 0.8 ETc
recorded 19.83 percent higher boll weight over 0.6 ETc on pooled mean basis.

A perusal of data in (Table 2) indicated that the boll weight of cotton influenced significantly by different
nitrogen levels. Mean of three years data indicated that the application of 100 percent recommended dose of nitrogen
was superior than 75 and 125 percent recommended dose of nitrogen. Application of 100 per cent recommended dose
of nitrogen recorded significantly higher boll weight in all three years as well as pooled mean basis (3.90, 4.06, 4.05
and 4.0 g, respectively) as compared to other treatments it was at par with 125 recommended dose of nitrogen.
Among nitrogen levels, the application of 100 percent recommended dose of nitrogen recorded 10.19 percent higher
boll weight over 75 percent recommended dose of nitrogen on pooled mean basis. [9] found that significantly higher
boll weight was obtained with fertigation of 100 percent RDN.

Table 2 Effect of water quality, water regime and nitrogen levels on number of bolls/plant and boll weight of cotton

Treatments Number of bolls/plant Boll weight (g)
2016- 2017- 2018- Pooled 2016- 2017- 2018- Pooled
17 18 19 17 18 19
BAW 78.47 79.34 78.75 78.85 3.80 391 392 3.88
Saline water 7780 7853 7768 78.00 3.72 386 382 3380
S.Em.+ 0.35 0.42 0.41 0.39 0.03 0.04 0.04 0.04
C.D. at 5% 0.99 1.20 1.18 1.10 0.09 013 012 011

0.6 V water (Water applied 352.2 mm) 7147 73.45 7332 7274 350 333 3.46 3.43
0.8 V water (Water applied 469.6 mm)  82.09 8223 8137 8189 394 423 416 411
1.0 V water (Water applied 587 mm) 80.85 8112 7996 80.65 385 409 400 398

S.Em.+ 0.52 0.63 0.61 0.59 0.05 0.07 0.06 0.06
C.D. at 5% 1.49 1.80 1.76 1.65 0.14 019 0.18 0.17
Fertigation with 75% RDN 72.86 74.86 73.87 73.86 3.58 3.66 3.65 3.63
Fertigation with 100% RDN 81.24 81.27 81.15 8122 3.90 406 4.05 4.00
Fertigation with 125% RDN 80.32  80.67 79.62 80.20 3.80 3.94 393 3.89
S.Em.+ 0.52 0.63 0.61 0.59 0.05 0.07 0.06 0.06
C.D. at 5% 1.49 1.80 1.76 1.65 0.14 019 0.18 0.17
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Seed cotton yield

Data presented in Table 3 showed that seed cotton yield did not influence by irrigation water quality. It might be due
to growth inhibition and the adverse effects induced by salinity can be alleviated by proper use of fertilizer and water
management, depending on plant species, salinity level, and environmental conditions [4-6].

Data (Table 3) indicated that seed cotton yield influenced significantly by irrigation levels. Mean of three years
data indicated that drip irrigation at 0.8 evapotranspiration (ETc) was superior than 0.6 and 1.0 ETc. Drip irrigation at
0.8 ETc recorded significantly higher seed cotton yield during all the three years as well as pooled mean basis (35.66,
36.69, 35.39 and 35.92 g/ha, respectively) as compared to other treatments it was at par with 1.0 ETc. An increase in
seed cotton yield at 0.8 ETc was due to a significantly higher number of bolls/plant and boll weight (Table 2). [8] also
indicated that drip irrigation is more beneficial in improving cotton productivity. Among drip treatments, irrigation at
0.8 ETc recorded 31.58 percent higher seed cotton yield over 0.6 ETc. [11] also reported that drip irrigation at 80%
PE once in 3 days interval increased the seed cotton yield when compared to other drip irrigation treatments. This was
mainly due to the limited quantity of water applied, increased seed cotton yield and favorable micro-climate.

A data in (Table 3) indicated that seed cotton yield influenced significantly due to different nitrogen levels. Mean
of three years data indicated that application of 100 percent recommended dose of nitrogen recorded significantly
higher seed cotton yield in all the three years as well as pooled mean basis (33.96, 35.34, 35.27 and 34.86 g/ha,
respectively) as compared to other treatments but it was statistically at par with 125 percent recommended dose of
nitrogen. Increase in seed cotton yield with an application of 100 percent RDN was due to a significantly higher
number of bolls/plant and boll weight (Table 2). Among nitrogen levels, application of 100 percent RDN recorded
18.49 percent higher seed cotton yield over 75 percent recommended dose of nitrogen on pooled mean basis. [9]
found that significantly higher seed cotton yield was obtained with fertigation of 100 percent RDN.

Table 3 Effect of water quality, water regime and nitrogen levels on yieldof cotton

Treatments Seed cotton yield (g/ha)
2016-17 2017-18 2018-19 Pooled
BAW 32.48 33.43 33.40 33.10
Saline water 31.68 32.43 32.32 32.14
S.Em.+ 0.35 0.37 0.40 0.37
C.D. at 5% 1.01 1.07 1.14 1.05

0.6 V water (Water applied 352.2 mm) 26.11 26.83 28.95 27.30
0.8 V water (Water applied 469.6 mm) 35.66 36.69 35.39 35.92
1.0 V water (Water applied 587 mm)  34.46 35.27 34.23 34.65

S.Em.+ 0.52 0.56 0.59 0.56
C.D. at 5% 1.51 1.61 1.70 1.57
Fertigation with 75% RDN 29.53 29.20 29.52 29.42
Fertigation with 100% RDN 33.96 35.34 35.27 34.86
Fertigation with 125% RDN 32.74 34.25 33.79 33.59
S.Em.+ 0.52 0.56 0.59 0.56
C.D. at 5% 1.51 1.61 1.70 1.57

Economics

Data presented in Table 4 indicate that best available water significantly increased the net return and B:C ratio as
compared to saline water on pooled mean basis. The highest significant pooled mean gross returns (1193452 ha) and
B:C ratio (3.42) were obtained in the best available water. The difference between BAW and saline water net return
was only 4909 Zhaonly.

Data in Table 4 reveals that 0.8 Etc water gave significantly higher net return and B:C ratio as compared to 0.6
and 1.0 Etc of water on pooled mean basis. The highest significant pooled mean net returns (133687% ha™) and B:C
ratio (3.70) was obtained with 0.8 Etc.

Results (Table 4) revealed that the application of 100 % RDN recorded significantly higher net return and B:C
ratio as compared to 75 % RDN and 125 % RDN on pooled mean basis. The highest significant pooled mean net
returns (128286 ha™) and B:C ratio (3.60) was obtained. The pooled mean net return was higher by 27485% ha™ and
6703% ha™ under the application of 100 % RDN over control 75 % and 100 % RDN.
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Table 4 Effect of water quality, water regime and nitrogen levels on economics of cotton

Treatments Net return(Z ha™) B:C ratio
BAW 119345 3.42
Saline water 114436 3.32
S.Em.x - -
C.D. at 5% - -
0.6 V water (Water applied 352.2 mm) 89064 2.78
0.8 V water (Water applied 469.6 mm) 133687 3.70
1.0 V water (Water applied 587 mm) 127921 3.62
S.Em.t - -
C.D. at 5% - -
Fertigation with 75% RDN 100801 3.05
Fertigation with 100% RDN 128286 3.60
Fertigation with 125% RDN 121583 3.45
S.Em.x - -
C.D. at 5% - -

A view of crop in the PFDC experimental field of Cotton in Kharif cropping season 2018
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Conclusion

As a result of this 3 year field study, it can be concluded that plant height, number of sympodial branches, number of
bolls, boll weight, seed cotton yield, net return, and B:C ratio were significantly affected by drip irrigation levels and
different nitrogen levels. Irrigation water quality did not influence these parameters. Plant height, number of
sympodial branches, number of bolls, boll weight seed cotton yield, net return, and B:C ratio is recorded higher under
irrigation levels at 0.8 ETc and 100 percent cent recommended dose of nitrogen. In the tube well-irrigated area where
water is moderately saline, cotton could be cultivated successfully using a drip system with about a 15 % reduction in
yield as compared to good quality water.
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