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Abstract: A field experiment was conducted at Regional Agriculture Research Station, 

Nandyal, Andhra Pradesh during kharif 2015-16 on vertisols to find out the suitable 

agronomic practices for popularly grown Bt cotton hybrids in scarce rainfall zone of Andhra 

Pradesh for maximizing the productivity under rainfed condition.  The experiment was laid 

out in randomized block design with seven treatments and replicated thrice. Significantly 

higher seed cotton yield (1586 kg ha
-1

) number of bolls per square meter (61.1) and sympodia 

per plant (24.2) was recorded with Bhakthi BG-II sown at 90 cm x 45 cm with application of 

150 N + 75 P2O5 + 75 K2O ha
-1

 with soil application of Zn SO4 @ 20 kg ha
-1 

and 

recommended foliar sprays of 2 % KNO3 and 1 % Mg SO4. 
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Introduction 

Cotton (Gossypium hirsutum L.) is a very important commercial crop of India; it sustains the 

cotton textile industry which is perhaps the largest segment of organized industries in the 

country. India has the largest area in the world under cotton at 12.18 M ha and is the second 

largest producer in the world with 35.32 M bales. However, India’s average cotton 

productivity is 493 kg lint ha
-1

 combining both irrigated and rainfed areas and is low when 

compared to other countries (cotcrop.gov.in). Maximum yield potential of Bt cotton hybrids 

can only be realised with suitable agronomic practices like plant geometry and balanced 

fertilizer application over the years. Bt cotton hybrids have shown changes in vegetative and 

reproductive characteristics specifying to develop agronomic management practices.  Most 

often, soils in rainfed areas are not only thirsty but also hungry (Dehua et al. 2004). It is a 

well established fact that adequate quantities of nutrients are to be supplied for achieving 

higher yields. The nutrient management in cotton is a complex phenomenon due to its long 

duration and indeterminate growth habit where simultaneous production of vegetative and 
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reproductive structures during the active growth phase takes place. Cotton plant being a 

heavy feeder, needs proper supply of plant nutrients for its successive cultivation (Tayade and 

Dhoble, 2010). In this direction, research conducted on optimum planting geometry and 

nutrient management for popularly grown Bt cotton hybrids in scarce rainfall zone of Andhra 

Pradesh for maximizing the productivity under rainfed condition.  

Material and Methods 

A field study was carried out during kharif 2015-16 at Regional Agriculture Research Station, 

Nandyal situated in scarce rainfall zone of Andhra Pradesh at 15° 29' N latitude and 78° 32' E 

longitude with an altitude of 203 meters above the mean sea level. The soil was deep black, 

moderately alkaline with a pH 8.2, low in available nitrogen (189 kg ha
-1

), high in available 

phosphorous (70 kg ha
-1

) and potassium (413 kg ha
-1

). The experiment was laid out in 

randomized block design with seven treatments and replicated thrice. The seven treatments 

comprised of Control (non Bt hybrid-Bunny with planting geometry of 120 cm x 60 cm  (T1); 

Bt hybrid-Bhakthi BG II with planting geometry of 120 cm x 60 cm  (T2);  Bt hybrid-Bhakthi 

BG II with planting geometry of 90 cm x 45 cm (T3); T3+125 % of Rec. Nutrients (150 N + 

75 P2O5 + 75 K2O ha
-1

)  (T4); T4 + recommended foliar spray of 2 % KNO3  ( T5), T5+ Soil 

application of Zn SO4 @ 20 kg ha
-1  

 (T6); T6+ location specific measures for control of 

reddening with1 % Mg SO4 (T7). The plot size was 7.2 x 5.4 m. Sowing was done on 16-07-

2015 by dibbling method. Fertilizers were applied as per the treatments. 100 per cent P was 

applied as basal. The recommended N and K were applied in 4 splits at 20 days interval 

starting from 20 DAS. All other recommended package of practices was followed during the 

crop season. Pendimethalin, the pre-emergence herbicide was applied just after sowing. 

Regarding agronomic characters, ten competitive plants were randomly selected from each 

plot and observations on Plant height, number of monopods and sympods plant
-1

, bolls m
-2

, 

boll weight and seed cotton yield were recorded. Whereas, seed cotton yield obtained from 

the net plot area at each picking was recorded and expressed in kg ha
-1

. The experimental 

data obtained were subjected to statistical analysis by adopting Fisher’s method of analysis of 

variance as outlined by (Gomez and Gomez, 2010). The level of significance used in ‘F’ test 

was at 5 per cent.  

Results and Discussion 

Plant height differs significantly among treatments. Higher plant height (123.4 cm) was 

observed in T7 and is on par with all other treatments except control (92.3 cm). There was no 

significant effect of different treatments on number of monopodia per plant (Table 1). 
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Significantly higher sympodia per plant was observed in T7 (24.2) and is on par with all other 

treatments except control (15.5) and T2 (17.9). Number of bolls per square meter differs 

significantly due to different treatments (Fig 1). Higher number of bolls per square meter 

(61.1) was observed in T7 ( Bt hybrid sown at 90 cm x 45 cm with application of 125 % 

recommended nutrients with soil application of micro nutrient and recommended foliar 

sprays) and is on par with all other treatments except T3, T2 and T1. Significantly lower 

number of bolls per square meter (21.2) was observed in control. Boll weight did not differ 

significantly due to different treatments. Significantly higher seed cotton yield (SCY) (1586 

kg ha
-1

) was recorded with T7 ( Bt hybrid sown at 90 cm x 45 cm with application of 125 % 

recommended nutrients with soil application of micro nutrient and recommended foliar 

sprays) and is on par with all other treatments except T3, T2 and T1.  Planting Bt cotton under 

wider spacings gave poor yields. Sankarnarayana (2004) also recorded higher seed cotton 

yields with closer plant geometry. The results revealed that planting Bt cotton at 90 cm x 45 

cm with 150-75-75 kg NPK /ha gave higher kapas yield (Aruna and Sahadeva Reddy, 2009). 

Significantly lower seed cotton yield (493 kg ha 
-1

) was observed in control. These results are 

in compliance with the findings of Bastia (2000) and Satyanarayana and Setty (2002) who 

reported significantly higher seed cotton yield due to application of higher level of 

recommended dose of fertilizers (RDF). Singh et al., (2007) also reported significant 

improvement in SCY with increasing nitrogen levels among Bt cotton hybrids. Higher SCY 

due to better number of bolls per plant under elevated levels of nutrients was reported by 

Bhalerao et al., (2010) and Sunitha et al., (2010). Kumar et al. (2011) also observed 

increasing trend of nitrogen increasing trend in seed cotton yield with decreasing and 

increasing plant to plant spacing. Ravankar et al. (2001) also observed that lower doses of 

nutrients decreased the yields as well as nutrient uptake by the crops. Nitrogen supply 

through foliar spray also stated that nitrogen acts as promoter of vegetative growth of leaf, 

stem and other vegetative organs (Jadhao et al., 2004). Brar et al. (2008) opined that foliar 

application of water soluble complex fertilizers will act as a source of all major and micro 

nutrients, which helps in increasing the seed cotton yield. Higher growth and growth 

attributes were reported in Bt cotton with three foliar application of micronutrient along with 

RDF by Ravikiran et al. (2012) and Rajendran et al. (2011). The application of 100 % RDF 

along with foliar spray of 1 % MgSO4/ 1 % KNO3/ 2 % DAP helped in reducing reddening of 

leaves in cotton, which was ultimately resulted in increasing the yield of cotton (Deshpande 

et al., 2014).  
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Conclusion 

Bt cotton crop can be grown at planting geometry of 90 cm x 45 cm with application of 150 

N + 75 P2O5 + 75 K2O ha
-1

 with soil application of Zn SO4 @ 20 kg ha
-1 

and recommended 

foliar sprays of 2 % KNO3 and 1 % Mg SO4 is recommended for getting higher yields in the 

scarce rain fall zone of Andhra Pradesh. 
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Table 1. Effect of agronomic practices on growth and yield parameters of ruling Bt hybrids 

Treatment 
Plant height 

(cm) 

No of 

monopodia 

No of 

sympodia 
Bolls / m

2
 

Boll weight 

(gm) 

Seed cotton 

yield 

(kg/ha) 

T1 - Control (non Bt hybrid)  

(120 cm x 60 cm) 
92.3 1.1 15.5 21.2 3.61 493 

T2 - Bt hybrid  

(120 cm x 60 cm) 
109.9 1.2 17.9 41.1 4.23 1134 

T3 - T2+Closer spacing  

(25% less than Rec.) (90 cm x 45 cm) 
111.7 1.3 20.6 50.7 3.85 1305 

T4 - T3+125 % of Rec. nutrients 

(150 N + 75 P2O5 + 75 K2O ha
-1

) 
113.4 1.3 21.8 61.7 3.85 1491 

T5 - T4 + recommended foliar spray 

(2 % KNO3) 
117.3 1.3 22.3 59.5 3.92 1507 

T6 -  T5+ micro nutrients  

(Soil application)  

(Zn SO4 @ 20 kg ha
-1

) 

115.0 1.4 23.3 58.3 4.00 1544 

T7 - T6+ location specific measures for 

control of reddening  

(1 % Mg SO4) 

123.4 1.5 24.2 61.1 4.06 1586 

SEm ± 4.9 0.10 1.3 3.1 0.31 85 

CD (p=0.05) 15.1 NS 4.0 9.6 NS 261 

CV (%) 7.6 13.8 10.7 10.7 13.4 11.3 
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