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Effect of Nutrient Management Practices on Yield and Yield Attributes of Cotton Hybrids under High Density Planting System
ABSTRACT
Aim: To study the impact of various nutrient management practices on the yield and yield attributes of cotton hybrids under high-density planting systems (HDPS).
Study design:  The experiment was laid in Split plot design with hybrids as main plot and nutrient management practices as sub plots

Place and Duration of Study: College Farm, College of Agriculture, Professor Jayashankar Telangana Agricultural University, Rajendranagar, Hyderabad during Kharif 2021 and Kharif 2022.
Methodology: Hybrids as main plots (NCS2778 and RCH665) and nutrient management practices as sub plots (S1-100 % RDF (120-60-60 kg-1 N:P2O5:K2O), S2-120 % RDF (144-72-72 kg ha-1 N:P2O5:K2O), S3-140 % RDF (168-84-84 kg-1 N:P2O5:K2O, S4-STCR based fertiliser application (Targeted yield of 27 q ha-1) (149-64-73 kg-1 N:P2O5:K2O), S5-STCR based fertiliser application (Targeted yield of 30 q ha-1) (173-72-87 kg -1 N:P2O5:K2O),S6-STCR based fertiliser application (Targeted yield of 32 q ha-1) (189-77-97 kg-1 N:P2O5:K2O)) replicated thrice.

Results: Among hybrids, NCS2778 recorded a slightly higher yield (2953 kg ha⁻¹) than RCH665 (2893 kg ha⁻¹), with NCS2778 showing the highest seed index (10.47), lint index (5.86) and ginning percentage (35.79%). STCR-based nutrient management targeting 32 q ha⁻¹ (S6) showed the highest seed cotton yield (3054 kg ha⁻¹), while S1 (100% RDF) recorded the lowest (2583 kg ha⁻¹). The highest ginning percentage (36.07%), seed index (10.63) and lint index (6.0) was reported under S6 (STCR-based nutrient management targeting 32 q ha⁻¹)0  .
Conclusion: These findings highlight the effectiveness of STCR-based nutrient management in enhancing cotton yield and quality.
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1. INTRODUCTION 

Cotton is an important commercial crop of global importance and occupies a prime position in agro industrial economy of India (Patel et al. (8)).India, being one of the largest producers and consumers of cotton, contributes significantly to the global cotton economy. In India during 2023-24, 323.11 lakh bales of cotton was produced in area of 124.69 lakh hectares whereas in Telangana 48.12 lakh bales in 18.18 lakh hectares was produced (Ministry of Textiles, (6)). To meet the increasing demand for cotton, maximizing productivity has become a primary goal, especially under the high-density planting system (HDPS), a method that optimizes plant population and spatial arrangement to enhance yield potential (Venugopalan et al., (10)).
Compact cotton genotypes have immense potential for increasing profitability and mechanising the labour-intensive process of cotton farming. These genotypes have relatively small stature, restricted vegetative growth, fewer and shorter fruiting branches, close spaced inter-branch and inter-boll distances, and uniform maturity make them ideal for high-density planting and machine harvesting . Harvesting can be done in two or three pickings due to their early development (Patil et al., (7)).
The adoption of HDPS necessitates tailored nutrient management practices to support the increased plant density and meet the nutrient requirements for optimal growth and yield. Nutrient management practices such as the application of recommended doses of fertilizers (RDF) and soil test crop response (STCR)-based approaches play a pivotal role in enhancing nutrient-use efficiency and achieving targeted yields. The targeted yield approach, developed by Ramamoorthy et al. (9), provides a refined technique for fertilizer recommendation based on soil testing. This method enhances fertilizer use efficiency and crop yields. Balanced fertilization ensures an adequate supply of essential nutrients, improves photosynthetic activity, and supports the development of key yield components such as seed index, lint index, and ginning percentage Aruna et al. (1).
Recent studies have highlighted the superior performance of site-specific nutrient management practices, particularly STCR-based fertilization, over conventional RDF practices. These methods not only address nutrient deficiencies but also prevent over-fertilization, which can lead to excessive vegetative growth, delayed maturity, and increased pest and disease incidence, ultimately reducing yield (Gudadhe et al. (3)). Furthermore, nutrient management practices significantly influence the physiological and biochemical processes in cotton plants, affecting the translocation of assimilates from source to sink and contributing to yield improvement (Gormus et al. (2)).

Despite advancements in nutrient management practices, the response of different cotton hybrids to these approaches under HDPS conditions remains underexplored. Understanding the interaction between hybrids and nutrient management practices is essential for optimizing cotton productivity and ensuring sustainable crop production. This study aims to evaluate the effect of nutrient management practices on the yield and yield attributes of cotton hybrids under HDPS and identify the best management practices for maximizing productivity and fiber quality.
2. material and methods 
The field experiment was conducted at College Farm, College of Agriculture, Professor Jayashankar Telangana Agricultural University, Rajendranagar, Hyderabad. The farm was geographically located at 17o19’19.82” N latitude and 78o24’29.85” E longitude in the Southern Telangana Agro-climatic zone of Telangana. The soil in experimental was sandy loam in texture, pH was neutral, organic carbon was low. The experiment was laid out in a split plot design with two main plots and six sub-plots and replicated thrice. The treatments consists of hybrids as main plots i.e., NCS2778 (Nuziveedu) and RCH665 (Rasi) and nutrient management practices as sub plots which includes S1-100 % RDF (120-60-60 kg -1 N:P2O5:K2O), S2-120 % RDF (144-72-72 kg ha-1 N:P2O5:K2O), S3-140 % RDF (168-84-84 kg -1 N:P2O5:K2O, S4-STCR based fertiliser application (Targeted yield of 27 q ha-1) (149-64-73 kg -1 N:P2O5:K2O), S5-STCR based fertiliser application (Targeted yield of 30 q ha-1) (173-72-87 kg -1 N:P2O5:K2O),S6-STCR based fertiliser application (Targeted yield of 32 q ha-1) (189-77-97 kg -1 N:P2O5:K2O). Nitrogen, phosphorus, and potassium were applied in the form of urea, single super phosphate, and muriate of potash, respectively, with phosphorus applied as a basal dose at sowing. Nitrogen and potassium were applied in four equal splits at 20, 40, 60, and 80 DAS. Band placement was used for closer spacing, while spot application was employed for wider spacing.
3. results and discussion
Yield attributes:

Nutrient management practices significantly influenced the Seed Index, Lint Index and Ginning Percentage, whereas hybrids and their interactions with nutrient management showed no significant effects as depicted in Table 1. 

Seed Index
NCS2778 recorded highest seed index (10.47) followed by RCH665 among the hybrids whereas the highest seed index under nutrient management practices was recorded under S6 (STCR targeting 32 q ha⁻¹) (10.63) on par with S5 (STCR-based fertilizer application targeting 30 q ha⁻¹ (173-72-87 kg ha⁻¹ N:P₂O₅:K₂O))(10.60) and S3(140 % RDF (168-84-84 kg ha-1 N:P2O5:K2O) (10.56) and S4 STCR targeting 27 q ha⁻¹ (10.52). The lowest seed index (9.68) was observed in S1(100% RDF).
Lint Index

The highest lint index (6.0) was observed in S6 (STCR targeting 32 q ha⁻¹) on par with S3(140% RDF(168-84-84 kg ha-1 N:P2O5:K2O)(5.86) and 100% RDF recorded lowest lint index(4.72). Among hybrids, NCS2778 (5.86) recorded highest lint index and lowest under RCH665 (5.35).
Ginning Percentage (%) 

S6(STCR-based fertilizer application (Targeted yield of 32 q ha⁻¹)) recorded the highest pooled ginning percentage (36.076%), while S1(100% RDF (120-60-60 kg ha⁻¹ N:P₂O₅:K₂O)) had the lowest (32.710%) among the nutrient management treatments. NCS2778 (35.79%) showed the highest ginning percentage whereas lowest was observed under RCH665 (33.98%). However, no significant differences were observed between the hybrids or their interaction with nutrient management treatments. 
Seed cotton yield (kg ha⁻¹)

Hybrids showed non significant impact on seed cotton yield whereas fertilizer management practices showed significant influence on seed cotton yield showed in table 2. The interaction effects between the hybrids and nutrient management treatments were not statistically significant. The pooled analysis of the two-year study (2021 and 2022) revealed that the variety NCS2778 (M1) recorded a slightly higher seed cotton yield of 2953 kg ha⁻¹ compared to RCH665 (M2), which yielded 2893 kg ha⁻¹. 
Among the fertilizer management treatments, the highest seed cotton yield of 3054 kg ha⁻¹ was obtained under S6 (STCR-based fertilizer application targeting 32 q ha⁻¹ (189-77-97 kg ha⁻¹ N:P₂O₅:K₂O)) and  was on par S5 (targeting 30 q ha⁻¹ (3014 kg ha⁻¹)), and S3(9140% RDF)0 (3002 kg ha⁻¹). The lowest pooled yield was observed in S1, with 100% RDF, which produced 2583 kg ha⁻¹. 
The improved yields in treatments with STCR can be attributed to a well-balanced nutrient supply, effective utilization of NPK fertilizers, and the combined benefits of various nutrient sources (Aruna et al. (1)). Fertilizer application guided by soil test values likely provided optimal nutrition, supporting greater dry matter accumulation, enhanced photosynthetic activity, expanded leaf area, and efficient movement of photosynthates from source to sink, ultimately enhancing growth and yield parameters. Similar findings were reported by Gudadhe et al. (4) and Madhavi et al. (5) who reported the higher seed cotton, stalk, and biological yields with fertilization based on the soil test crop response approach.
Nutrient management practices significantly influence cotton yield under high-density planting systems (HDPS). Treatments based on Soil Test Crop Response (STCR)-based fertilizer applications outperformed conventional Recommended Dose of Fertilizer (RDF) applications, emphasizing the importance of site-specific nutrient management for targeted yield optimization. Treatments S2 and S4, targeting a yield of 27 q ha⁻¹, resulted in optimal nutrient supply, leading to better crop growth, yield attributes, and overall productivity. Since higher fertilizer doses did not lead to proportionate yield increases, S2 and S4 treatments are recommended for farmers to maximize economic returns while maintaining sustainability. Increasing fertilizer doses beyond these levels (S3, S5, S6) did not significantly improve yield, indicating diminishing returns at higher fertilizer applications. No significant yield differences were observed between the two cotton varieties, NCS2778 and RCH665, under HDPS conditions
4. Conclusion
These findings suggest that nutrient management practices have a significant impact on cotton yield under high-density planting systems (HDPS). Treatments involving STCR-based fertilizer applications performed better than conventional fertilizer recommendations (RDF), highlighting the importance of site-specific nutrient management tailored to targeted yields. The results suggest that STCR-based nutrient management strategies, specifically treatments S2 and S4 targeting 27 q ha⁻¹, provide the best balance between productivity, economic viability, and sustainability. While increasing fertilizer doses beyond these levels does not yield significant improvements, the slight advantage of NCS2778 over RCH665 may be worth considering for future cultivation strategies. Further studies can focus on the long-term effects of STCR-based applications on soil health and economic benefits for farmers practicing high-density planting systems.
Table 1.    Seed index (g), lint index (g) and ginning percentage as influenced by different hybrids and fertiliser levels  under HDPS during

                   kharif, 2021 and 2022 

	Treatments
	2021
	2022
	POOLED
	2021
	2022
	POOLED
	2021
	2022
	POOLED

	Main Plot
	SEED INDEX
	LINT INDEX
	GINNING %

	M1 : NCS2778
	10.37
	10.57
	10.47
	5.67
	6.04
	5.86
	35.29
	36.30
	35.794

	M2 : RCH665
	10.22
	10.49
	10.35
	5.17
	5.53
	5.35
	33.52
	34.46
	33.987

	SE m±
	0.03
	0.03
	0.03
	0.09
	0.10
	0.09
	0.33
	0.34
	0.336

	CD (p=0.05)
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS

	Sub Plot
	 
	 
	 
	 
	 
	 
	 
	 
	 

	S1 : 100 % RDF (120-60-60 kg ha-1 N:P2O5:K2O)
	9.37
	9.99
	9.68
	4.47
	4.98
	4.72
	32.22
	33.20
	32.710

	S2 : 120 % RDF (144-72-72 kg ha-1 N:P2O5:K2O)
	10.40
	10.56
	10.48
	5.51
	5.75
	5.63
	34.60
	35.22
	34.908

	S3 : 140 % RDF (168-84-84 kg ha-1 N:P2O5:K2O)
	10.48
	10.65
	10.56
	5.70
	6.03
	5.86
	35.20
	36.13
	35.663

	S4 :  STCR based fertiliser application (Targeted  

        yield of 27 q ha-1) (149-64-73 kg ha-1 N:P2O5:K2O)
	10.44
	10.60
	10.52
	5.32
	5.76
	5.54
	33.76
	35.15
	34.453

	S5 : STCR based fertiliser application (Targeted yield    

       of 30 q ha-1) (173-72-87 kg ha-1 N:P2O5:K2O)
	10.53
	10.68
	10.60
	5.66
	6.05
	5.85
	34.92
	36.15
	35.533

	S6 :  STCR based fertiliser application (Targeted 

        yield of 32 q ha-1) (189-77-97 kg ha-1 N:P2O5:K2O)
	10.56
	10.70
	10.63
	5.87
	6.14
	6.00
	35.71
	36.44
	36.076

	SE m±
	0.05
	0.05
	0.05
	0.14
	0.15
	0.15
	0.54
	0.55
	0.543

	CD (p=0.05)
	0.14
	0.14
	0.14
	0.42
	0.45
	0.43
	1.59
	1.62
	1.602

	Main plot at same level of Subplot
	 
	 
	 
	 
	 
	 
	 
	 
	 

	SE m±
	0.068
	0.068
	0.068
	0.203
	0.219
	0.211
	0.769
	0.786
	0.778

	CD (p=0.05)
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS

	Sub plot at same level of Main plot
	 
	 
	 
	 
	 
	 
	 
	 
	 

	SE m±
	0.068
	0.068
	0.068
	0.199
	0.215
	0.207
	0.760
	0.776
	0.768

	CD (p=0.05)
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS


Table 2. Seed cotton yield (kg ha-1) as influenced by different hybrids and fertiliser levels under HDPS during kharif, 2021 and 2022
	Treatments
	2021
	2022
	POOLED

	Main Plot
	
	
	

	M1 : NCS2778
	2922
	2984
	2953

	M2 : RCH665
	2860
	2927
	2893

	SE m±
	38.97
	38.21
	38.59

	CD (p=0.05)
	NS
	NS
	NS

	Sub Plot
	
	
	

	S1 : 100 % RDF (120-60-60 kg ha-1 N:P2O5:K2O)
	2558
	2609
	2583

	S2 : 120 % RDF (144-72-72 kg ha-1 N:P2O5:K2O)
	2898
	2968
	2933

	S3 : 140 % RDF (168-84-84 kg ha-1 N:P2O5:K2O)
	2968
	3036
	3002

	S4 :  STCR based fertiliser application (Targeted  

        yield of 27 q ha-1) (149-64-73 kg ha-1 N:P2O5:K2O)
	2921
	2988
	2954

	S5 : STCR based fertiliser application (Targeted yield    

       of 30 q ha-1) (173-72-87 kg ha-1 N:P2O5:K2O)
	2981
	3047
	3014

	S6 :  STCR based fertiliser application (Targeted 

        yield of 32 q ha-1) (189-77-97 kg ha-1 N:P2O5:K2O)
	3021
	3087
	3054

	SE m±
	89.18
	92.72
	90.95

	CD (p=0.05)
	263
	274
	268

	Main plot at same level of Subplot
	
	
	

	SE m±
	121.550
	125.656
	116.580

	CD (p=0.05)
	NS
	NS
	NS

	Sub plot at same level of Main plot
	
	
	

	SE m±
	126.124
	131.132
	116.379

	CD (p=0.05)
	NS
	NS
	NS
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