


Effect of land configurations and stress management on growth and yield of Bt cotton (Gossypium hirsutum L.) hybrid under rainfed condition

ABSTRACT
The experiment was laid out in a split-plot design, which consisted of nine treatment combinations comprising three treatments of land configurations as a main plot and three treatments of stress management as a sub-plot and were replicated three times. The land configurations consist of L1-Sowing on flat bed, L2-Opening of ridges and furrow at 30 DAS and L3- Sowing on broad bed furrow and three stress management treatment of S1- water spray, S2-Foliar spray of Salicylic acid @ 100 ppm at 5 leaf (35 DAS) stage and 50 % flowering (55 DAS), S3- Foliar spray of Potassium nitrate (KNO3) 2% at flowering (55-60 DAS) and boll formation (75-80 DAS) stage were included in the investigation. The gross and net plot size were 7.2m x 5.4 m and 4.8 m x 4.5 m respectively. The crop was sown as per treatments with a spacing of 120 x 45 cm. Besides yield data, periodical observations were recorded on growth and yield contributing characters. On the basis of present Studies, results revealed that among land configuration sowing on broad bed furrow i.e., BBF was found to be significantly superior over rest of the land configurations in respect of various growth attributing characters of Bt cotton hybrid viz., plant height, leaf area plant-1 (dm2), No. of monopodial and sympodial branches plant-1, dry matter plant-1 (g), In respect of various stress management practices, foliar spray of potassium nitrate (KNO₃) 2% at flowering (55-60 DAS) and boll formation (75-80 DAS) resulted in higher plant height (cm), No. of monopodial and sympodial branches plant-1,leaf area plant-1 (dm2). sowing of Bt cotton on broad bed furrow and application of foliar spray of potassium nitrate (KNO₃) 2% at flowering (55-60 DAS) and boll formation (75-80 DAS) was found more efficient for increasing the growth attributes under rainfed condition.
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1. Introduction
Cotton (Gossypium hirsutum L.) is a cash crop that is grown in many different types of soils around the world, including India. Cotton can be grown on 32.2 million hectares in over 100 countries, with an average annual production of 19.9 million tonnes. Heat, salt, waterlogging, drought, and other biotic and abiotic variables all have a significant effect on cotton yield and can cause significant drops in the desired quantity of output.
The cotton production in India during 2024-25 is to be around 294.25 lakh bales of 170 kg from 113.60 lakh hectares with a productivity of 437 kg lint ha-1 by the Directorate of Economics and Statistics, Ministry of Agriculture and Farmer Welfare, New Delhi. During the years 2024–25, Gujarat, Maharashtra, and Telangana were the major cotton-growing states, covering around 70.05% of the area under cotton cultivation and 68.15% of cotton production in India. (AICRP, 2024-25) [1].
In Maharashtra, cotton is cultivated over an area of 40.84 lakh hectares with a production of 101.40 lakh bales and a productivity of 422 lint kg ha-1 (AICRP 2024-25) [1]. In Marathwada, cotton is cultivated over an area of 13.73 lakh hectares with a production of 31.40 lakh bales and a productivity of 389 lint kg ha-1. The major problem for the low productivity of rainfed cotton in Marathwada is water scarcity due to erratic rainfall. The majority of the farmers grow cotton under rainfed conditions and depend on rainfall patterns. The average productivity of rainfed cotton depends on the monsoon. The incidence, like the frequent occurrence of dry spells and rising temperatures, affects the productivity of cotton in the region. Rainfed cultivation, dry spell during the growing season and moisture stress at the terminal stage are the reasons for low yield in the region.
Droughts have been occurring more frequently lately, which has made problems more challenging. About 75% of India's and Maharashtra's total cultivated land is used for dryland agriculture. About 18 lakh hectares of rainfed cotton are grown in Maharashtra's Marathwada region, primarily during the kharif season. However, monsoon behaviour has a major role in determining average productivity, and the region's cotton yields are negatively impacted by unfavourable weather conditions like rising temperatures, decreasing rainfall, and frequent dry spells.
The Marathwada region of Maharashtra comprises eight districts with an average annual precipitation of about 750-850 mm. The region is predominantly characterized by medium black cotton soils (60%), and most of the area falls under the assured rainfall zone. However, during the last decade, the receipt of deficit rainfall has aggravated the challenges of dryland agriculture, resulting in consistently low productivity.
Uncertainties in weather conditions can result in decreased rainfall coupled with increased evapotranspiration. These occurrences can lead to drought and substantial reductions in seed cotton yield. Over the last 50 years, drought stress alone was responsible for approximately 67% of the cotton lint yield losses in the USA, one of the top cotton-producing countries in the world. (Comas et al., 2013) [5].
2. Materials and Methods
A field experiment was carried out to investigate the effect of land configurations and stress management in Bt cotton hybrid (Gossypium hirsutum L.). under rainfed conditions during kharif 2024-2025 at Central Farm,Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani (M.S), India.
	It was observed that, the soil of the experimental site was clayey in texture. The chemical composition according to criteria laid by Subbiah and Asija (1956) indicates that, soil was low in available nitrogen 225 kg ha-1, low in available phosphorus 14.40 kg ha-1 and very high in potassium 475 kg ha-1. The soil was alkaline in reaction (pH 8.1) with an electrical conductivity of 0.302 dSm-1.
Geographically, Parbhani is situated at 190 16’ North latitude and 760 47’ East longitude and semi-arid climate. The weekly meteorological data pertaining to mean total rainfall, rainy days, maximum and minimum temperature, mean RH, mean evaporation (mm) and mean bright sunshine hours per day of corresponding weeks prevailed during crop growth was recorded from June to December 2024 at Agricultural Meteorological Observatory. V.N.M.K.V., Parbhani presented in Fig 1. Total rainfall received during the crop growth period was 869.7 mm.
The experiment comprised three land configurations in the main plot, viz., sowing on Flat Bed (L1), sowing on the opening of ridges and furrow at 30 DAS (L2) and sowing on broad bed furrow (L3). Subplots consisted of three stress management practices, viz. S1: water spray, S2: foliar spray of salicylic acid at 100 ppm at 5 Leaf Stage (35 DAS) and 50% flowering (55 DAS) and S3: foliar spray of potassium nitrate (KNO₃) 2% at flowering (55-60 DAS) and boll formation (75-80 DAS). The recommended cultural practices and plant protection measures were taken.
Table 1: Plant height (cm), No. of monopodial, sympodial branches and total dry matter (g) accumulation of Bt cotton hybrid as influenced by different treatment
	Treatments
	At harvest

	
	Plant height (cm)
	[bookmark: _Hlk205458533]No. of monopodial branches plant-1
	No. of sympodial branches plant-1
	Total dry matter accumulation plant-1
(g)

	A. Land configuration
	
	

	L1: Sowing on flat bed
	158.65
	1.89
	18.41
	164.70

	L2: Opening of Ridges and Furrows
	165.57
	2.23
	21.21
	193.33

	L3: Sowing on Broad Bed Furrow 
	180.88
	2.29
	23.71
	210.95

	SE ±
	3.99
	0.077
	0.71
	4.79

	CD at 5%
	15.65
	0.302
	2.78
	18.81

	B. Stress management
	
	
	
	

	S1: Water spray
	157.77
	1.68
	19.26
	170.64

	S2: Foliar spray of salicylic acid @ 100 ppm at 5 leaf stage (35 DAS) and 50% Flowering (55 DAS)
	168.44
	2.35
	21.91
	189.56

	S3:	Foliar spray of Potassium Nitrate (KNO3) 2% at flowering (55-60 DAS) and boll formation (75-80 DAS)
	178.91
	2.39
	22.15
	208.78

	SE ±
	4.901
	0.088
	0.77
	5.37

	CD at 5 %
	15.10
	0.272
	2.09
	16.54

	Interaction L x S
	
	
	
	

	SE ±
	8.49
	0.153
	1.33
	9.30

	CD at 5%
	NS
	NS
	NS
	NS

	GM
	168.70
	2.14
	21.19
	189.66





3. Results and Discussion
Growth attributes
The various growth parameters of cotton viz., plant height, number of monopodial and sympodial branches plant-1 and dry matter accumulation plant-1 (g) were significantly influenced due to land configurations and stress management practices which are recorded and results are provided in Table 1
The mean plant height (cm) of Bt cotton was significantly influenced by different land configuration during crop growth period, the broad bed furrow (BBF) system (L3) recorded significantly greater plant height of 180.88 cm at harvest, compared to the flatbed (L1) method (158.65 cm), and was statistically at par with the opening of ridge and furrow system at 30 DAS (L2) (165.57 cm). A similar trend was observed with the number of monopodial and sympodial branches plant-1 and dry matter accumulation plant-1. 
Noreen et al. (2015) [17] and Patil and Taley (2013) [19] have earlier reported a significant effect of land configuration practices on cotton growth and development. 
Effect of stress management 
The data presented in Table 1 indicate that stress management practices had a significant influence on plant height at all crop growth stages. The foliar spray of potassium nitrate (KNO₃) 2% at flowering (55-60 DAS) and boll formation (75-80 DAS) (S3) resulted in significantly greater plant height at harvest (178.91 cm) during the crop growth period. These values were statistically at par with the foliar spray of salicylic acid at 100 ppm at 5 Leaf Stage (35 DAS) and 50% flowering (55 DAS) (S2). The lowest plant height was consistently recorded in the control treatment (S1), viz., water spray. A similar trend was observed with the number of monopodial and sympodial branches plant-1 and dry matter accumulation plant-1 (g). 
These results were in confirmation with the findings of Aziz et al. (2018) [3], Galani et al. (2016) [9], Channakeshava et al. (2013) [4], Dhadge et al. (2018) [8]. 
Effect of interaction 
Interactions between land configurations and stress management practices had no significant effect on plant height, number of monopodial and sympodial branches plant-1 and dry matter accumulation plant-1.
Yield attributes and seed cotton yield 
Effect of land configurations 
The opening of ridges and furrows at 30 DAS (L2) and broad bed furrow (L3) treatments had significantly increased the number of picked bolls plant-1, Boll weight (g), Seed cotton yield plant-1 (g) and seed cotton yield (kg ha-1) over control, i.e., flat bed (L1) during observation. 
The broad bed furrow (L3) was highest for number of picked bolls plant-1, Boll weight (g), Seed cotton yield plant-1 (g) seed cotton yield (kg ha-1) during the crop growth period and was at par with opening of ridges and furrow at 30 DAS (L2) and consistently recorded the lowest in the control treatment (L1) viz., Flat bed. 
Whereas, the significantly highest seed cotton yield (kg ha-1) of Bt cotton was observed in broad bed furrow land configuration, however, it was found at par with the opening of ridges and furrow at 30 DAS method of sowing. 
 Table 2: No. of picked bolls plant-1, boll weight (g), seed cotton yield plant-1, and seed cotton yield (kg ha-1) of Bt cotton hybrid as influenced by different treatment
	Treatment
	No. of picked bolls plant-1
	Boll weight
(g)
	[bookmark: _Hlk205457127]Seed cotton
yield plant-1
(g)
	Seed cotton yield
(kg ha-1)

	A. Land configuration

	L1: Sowing on flat bed
	33.39
	3.24
	108.18
	1946

	L2: Opening of Ridges and Furrows
	41.81
	3.45
	144.24
	2101

	L3: Sowing on Broad Bed Furrow 
	45.56
	3.60
	164.01
	2199

	SE ±
	1.06
	0.088
	3.40
	40.15

	CD at 5%
	4.14
	0.35
	13.33
	157.63

	B. Stress management

	S1: Water spray
	37.73
	3.26
	122.99
	1878

	S2: Foliar spray of salicylic acid @ 100 ppm at 5 leaf stage (35 DAS) and 50% flowering (55 DAS)
	41.26
	3.65
	150.60
	2162

	S3: Foliar spray of 2 % potassium nitrate (KNO3) at flowering (55-60 DAS) and boll formation (75-80 DAS)
	41.78
	3.80
	154.59
	2204

	SE ±
	0.982
	0.110
	4.21
	45.24

	CD at 5 %
	3.027
	0.338
	12.40
	139.41

	Interaction L x S

	SE ±
	1.70
	0.16
	1.11
	78.36

	CD at 5%
	NS
	NS
	NS
	NS

	GM
	40.26
	3.57
	141.71
	2082



Increase in number of picked bolls plant-1 in broad bed furrow treatment over flatbed was also reported by Hulihalli and Patil (2011) [11], Gnanasoundari and Balusamy (2015) [10], Devaranavadagi and Santhana (2017) [7], Naveen Kumar and Babalad (2017) [16], Pragathi Kumari et al. (2019) [20], and Ashraf et al. (2020) [2]. Increase the number of bolls plant-1 in the opening of ridges and furrows; these findings are consistent with those of Veeranna et al. (2017) [21]. 
Conclusions 
The following conclusions could be drawn from the one year of investigation. 
1. Among different land configuration sowing of Bt cotton hybrid on broad bed furrow has increased plant growth characters, yield attributes and seed cotton yield ha-1 over flat bed. 
2. Among stress management treatments application of foliar spray of potassium nitrate 2 % at flowering (55-60 DAS) and boll formation (75-80 DAS) has increased plant growth characters, yield contributing characters and seed cotton yield ha-1 over water spray. 
3. Land configuration practices and stress management had an independent effect on seed cotton yield and monetary returns of Bt cotton hybrid RCH-779. 
Based on a one-year experiment, it can be concluded that broad bed furrow and foliar spray of potassium nitrate KNO3 in Bt cotton hybrid should be done for higher seed cotton yield under rainfed conditions. 
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