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Study the growth attributes of cotton as influenced by various levels of
nitrogen under rainfed condition

Abstract: IThe field investigation entitled, “Study the growth attributes of cotton as
influenced by various levels of nitrogen under rainfed condition”, Mas carried out at
Department of Agronomy farm, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola during
kharif 2019-20. The experiment was laid out in randomized block design with three
replications and seven different nitrogen levels treatment with an objective to study the
growth and yield of cotton as influenced by various levels of nitrogen under rainfed
condition. Treatments consisted of different nutrient management practices including FYM
and nitrogen doses viz., Absolute Control (N;), FYM @ 5 t ha™ (N,), N, + 30 kg N ha™
(N3), N2 + 60 kg N ha (N4), Nz + 90 kg N ha™ (Ns), N, +120 kg N ha™ (Ng) and N + 150
kg N ha® (N;). Cotton crop was sown on 29th June 2019 while it was harvested in four
pickings. The result revealed that significant difference was observed and continued to be
significant until harvest in case of plant height, [Ieaf area, number of sympodial branchesl
and dry matter accumulation. Growth attributes viz., plant height and numbers of sympodial
branches were maximum in treatment of FYM @ 5 t ha+150 kg N hal. However, leaf
area andldry matter accumulation were maximum with treatment of FYM @ 5 t ha*+120
kg N ha™.

Keywords: Nitrogen levels, Cotton, Growth attributes, Plant height, Sympodial branches,
Dry matter accumulation.

Introduction

Cotton (Gossypium hirsutum L.) belongs to family Malvaceae, Tribe: Gossypieae,
Genus: Gossypium. Cotton is the backbone of textile industry, which consumes 59% of the
country’s total fibre production. Cotton plant not only provides the fibre for making cloth to
protect the human body but also edible oil for consumption & also excellent cattle, poultry
and fish feed. India remains the leading country in terms of area under cotton cultivation
and raw cotton production in the world. As per CAB estimate, cotton production in India
during 2017-18 is expected to produce 377 lakh bales of 170 kg from 122 lakh hectares
with a productivity of 524 kg lint/ha.

Cotton dGossypium hirsutum L.) \is one of the most important cash crops of
Vidarbha but average yield per hectare is quite low. Among the nutritional factors, which
are responsible for low yield of cotton, nitrogen stress is the important one. Nitrogen plays
significant role in deciding the cotton yield since it markedly influences the growth and
yield attributes. Nitrogen application often dramatically increases crop yields, but N needs
vary spatially across fields and landscapes,| With increased trend of intensive cultivation
and introduction of high yielding varieties, the linear response of applied fertilizer bre{
observed. Bt (cotton is now released high yielding variety, which required high amount of

fertilizer. So far there is paucity of information on the response of N application in lBli
cotton crop, the present investigation was studied.

Materials and Method

The field experiment was carried out during kharif season of 2019-2020 at the
Department of Agronomy Farm, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola (MS).
The investigation was laid out in Randomized| Block Design (RBD) with seven treatments
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replicated three times. The allotment of the treatments to various plots was done randomly.
Treatments consisted of different nutrient management ?ractices including FYM and
nitrogen doses viz., Absolute Control (N;), FYM @ 5 t ha™ (N2), N, + 30 kg N ha (N3),
N, + 60 kg N ha™ (N,), N2 + 90 kg N ha™ (Ns), N2 +120 kg N ha™* (Ng) and N, + 150 kg N
ha-1 (N7). The soil of experimental plot was clayey in texture with moderately alkaline in
reaction (pH 8.12). The soil was low in available nitrogen (176 kg ha™), low in available
phosphorus (15 kg ha™) and high in available potassium (360 kg ha™) while, low in organic
carbon content (0.45 %). The gross and net plot sizes was 10.8 m x 9.00 m and 9.00 m x 7.8
m, respectively. A cotton variety named PKV-Hy-2-BG-1l recommended by Dr. Panjabrao
Deshmukh Krishi Vidyapeeth, Akola was used in the present investigation. The seeds were
procured from Mahabeej (M.S.). Cotton crop was sown in 29th June 2019 while it was
harvested in four pickings. Normal cultural operations and plant protection measures were

carried out as and when required. | Comment [AM13]: 1.The table of weather
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to application of nitrogen at all growth stages. [From 30 DAS to at harvest, the application
of N2+150 kg N ha™ (N-) recorded maximum improvement in plant height. However it was

statistically at par with N2+90 kg N ha™ (Ns) and N+120 kg N ha™ (Ng) (Table. 1). Similar,
observation of increased in plant height in cotton [due to different dose of nitrogen by
availability of optimum nitrogen for growth were reported jy Brar et al. (2000), Sharma et
al. (2000), Nehra and Kumavat (2003), Ram and Giri (ﬁ012D, Rananavare et al. (2006),

Comment [AM14]: This applies only after 30,
180 days and at harvest. After 60 and 150 days,
there is a significant difference with all treatments.
After 90 and 120 days, there is no significant
difference with treatment 6 only. look Table 1.

Gadhiya et al. (2017) and Baraich et al. (2012). Comment [AM15]: This discussion no enough.

From 60 DAS, the application of N, + 150 kg N ha™ (N) recorded maximum [Comment [AM16]: 2006 in references list.
(

improvement in number of sympodial branches plant™ which was statistically at par with Comment [AM17]: 2009 in references st

N, + 90 kg N ha (Ns) and N + 120 kg N ha™ (Ng) (Table.2). This increased in number of
sympodial branches with treatment N2 + 150 kg N ha-1 (N;) was [due to application of
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Table: 1. Plant height (cm) of cotton as influenced by various treatments

Plant height (cm)
Treatments 30 60 90 120 150 180 At
DAS DAS DAS DAS DAS DAS harvest

N; (Absolute control) 17.33 3852 61.27 8463 9148 97.32 102.13
N, (FYM @ 5.0 tha™) 1753 50.13 77.85 9545 11057 11445 116.86

N3 (N2 + 30 kg) 176 532 83.85 10232 116.74 120.92 124.28
N4 (N2 +60 kg) 18.33 5593 87.89 106.68 12355 128.36 129.8
Ns (N2 +90 kg) 1947 59.07 9441 113.63 130.04 135.13 137.06
Ne (N2 +120 kg) 19.87 62.2 99.61 120.62 133.03 138.17 140.62
N7 (N2 +150 kg) 204 6347 1035 126.73 147.04 153.71 155.87
SE. (m)* 035 035 156 340 443 6.07 6.35
C.D. at 5% 1.05 105 468 1021 1329 1822 19.05
G.M. 18.65 54.64 54.65 86.91 107.15 121.87 129.52

Table: 2. Number of sympodial branches plant™ of cotton as influenced by various
treatments

Number of sympodial branches plan™
Treatments 60 90 120 150 180 At




DAS DAS DAS DAS DAS harvest

N; (Absolute control) 4.2 7.2 9.5 12.1 13.2 13.8
N, (FYM @ 5.0 tha™) 5.9 9.9 125 15.3 16.1 16.1

N3 (N, + 30 kg) 67 109 133 165 185 185
N, (N, +60 kg) 95 144 169 197 205 205
Ns (N +90 kg) 107 161 186 213 223 223
Ng (N +120 kg) 120 173 199 229 238 238
N; (N, +150 kg) 131 187 216 247 259 259
S.E.(m) * 084 095 103 119 132 125
C.D. at5% 253 284 309 358 395 374
G.M. 89 135 160 189 200  20.1

In general, the leaf area plant™ of cotton increased steadily with advance in the age
of the crop from 30 DAS up to 150 DAS and then found declined towards harvest due to
senescence of lower leaves. The Leaf area plant™ differed significantly due to application of
nitrogen at all growth stages. The application of N,+120 kg N ha™ (Ng) recorded maximum
improvement in leaf area plant™ which was at par with N,+90 kg N ha* (Ns) and N+150
kg N ha® (N) (Table.3). The treatment of control (T,) registered the lowest value of Leaf
area plant'l. ‘ [Comment [AM19]: Where is the discussion?

Table: 3. Leaf area (dm2) of cotton as influenced by various treatments

Leaf area (dm2)
Treatments 30 60 90 120 150 180 At
DAS DAS DAS DAS DAS DAS  harvest

N1 (Absolute control) 300 993 3512 8435 126.15 107.90 91.69
N2 (FYM @ 5.0 tha™) 324 1418 48.11 110.99 159.69 131.59 106.62

N3 (N2 + 30 kg) 345 1573 56.00 138.09 184.69 154.38 124.19
N4 (N2 +60 kg) 3.69 16.97 61.01 15235 22497 184.22 148.47
Ns (N2 +90 kg) 382 1774 64.63 164.70 230.31 191.41 15421
Ne (N2 +120 kg) 404 20.23 81.19 236.99 370.21 317.10 253.15
N7 (N, +150 kg) 397 1965 77.65 221.69 331.09 273.53 219.04
SE.(m)+ 011 095 648 2721 46.75 4312 33.80
C.D. at 5% 032 284 1943 81.62 140.26 129.37 101.40
G.M. 360 16.35 60.53 158.45 232.44 194.30 156.77

The dry matter accumulation plant™ was found to be maximum improvement with
application of N, + 120 kg N ha™ (Ng) which was at par with N, + 90 kg N ha™ (Ns) and N,
+ 150 kg N ha® (N;). However, the lowest value of dry matter accumulation plant™ was
recorded with control (N;). Similar trend of observations were noted during further growth
and reproductive phases of cotton i.e., from 30 DAS to harvest. However, the lowest value
of dry accumulation plant™ was observed in control (N;). Total dry matter accumulation
with treatment N, + 120 kg N ha™ (Ng) was significantly influenced mainly due to greater
availability of nutrients in soil, improved soil environment and higher root penetration
leading to better absorption of moisture and nutrient which improved the photosynthesis

and translocation assimilates. These results were supporting the findings Mahatale et al. Comment [AM20]: The reason may be that
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which was reflected in an increase in the dry matter
of the plant due to an increase in the

Table: 4. Total dry matter accumulation plant™ (g) of cotton as influenced by various photosynthesis process.

treatments

Total dry matter accumulation plant™ (g)
Treatments 60 90 120 150 180 At




DAS DAS DAS DAS DAS harvest

N1 (Absolute control) 9.2 27.5 63.7 89.6 188.6  208.5
N, (FYM @ 5.0 tha™) 132 377 83.8 1135 2300 2424

N3 (N, + 30 kg) 140 40.1 89.0 169.1 3114 276.3
N4 (N2 +60 kg) 233 66.6 148.0 2335 365.0 2944
Ns (N, +90 kg) 31.7 905 201.0 256.3 386.3 318.9
Ns (N2 +120 kg) 384 109.7 2437 3023 4316 3238
N (N, +150 kg) 327 933 207.3 2785 4187 3214

SE (m) % 231 6.92 1454 1576 1561 1.76

C.D.at5% 6.94 20.77 43.63 4729 46.84 5.28

G.M. 23.2 665 148.1 206.1 333.1 283.7
Conclusion

From the present investigation it is concluded that the crop is in advanced age
significant difference from 60 DAS were observed and continue to be significant till harvest
in case of, number of sympodial branches and dry matter accumulation. Growth attributes
viz., plant height and number of sympodial branches was maximum with treatment of FYM
@ 5that + 150 kg N ha™ (N;) which was at par with FYM @ 5 t ha™ + 90 kg N ha™ (Ns)
and FYM @ 5 tha™ + 120 kg N ha™ (Ng). However, leaf area and dry matter accumulation
was maximum with treatment of FYM @ 5 t ha™ + 120 kg N ha™ (Ng) which was at par
with FYM @ 5 tha™ + 90 kg N ha™ (Ns) and FYM @ 5 t ha™ + 150 kg N ha™ (N7).
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