
  International Journal of Advanced Research and Interdisciplinary Scientific Endeavors 

   Volume 1, Issue 5, 2024, pp (114-117) 

Review Paper 

DOI: 10.61359/IJARISE2425 

  
 
            Copyright © 2024 AASPL. Published by IJARISE International Journal with permission. This work is licensed under 

a Creative Commons Attribution 4.0 International License (CC BY 4.0). For more info, visit www.ijarise.org. 
   

Evaluating the Impact of Nutrient Management Strategies on 

Productivity in Rice-Cotton Cropping Systems  

S. Ramesh* 

Annamalai University, Annamalainagar 

 

This study investigates the effects of various nutrient management strategies, including organic and inorganic 

fertilizers, on the productivity and economic yield of rice-cotton cropping systems. Conducted at Annamalai 

University’s Experimental Farm in Tamil Nadu, India, from September 2005 to June 2007, the research aims to 

assess both direct and residual effects of these nutrient sources. The findings reveal significant improvements in 

total economic produce, biomass production, and rice equivalent yield, particularly with the application of 100% 

recommended nitrogen dose combined with vermicompost. This paper provides insights into optimizing nutrient 

management for sustainable agricultural practices. 

1. Introduction 

The rice-cotton cropping system is a vital agricultural practice in many regions, particularly in the Cauvery 

Deltaic Zone of Tamil Nadu, India. This paper explores the significance of nutrient management in enhancing 

crop productivity and sustainability. 

1.1 Background 

Rice and cotton are two major crops that contribute significantly to the agricultural economy. However, the 

challenge lies in optimizing nutrient use to maximize yield while maintaining soil health. 

1.2 Objectives 

The primary objectives of this study are: 

• To evaluate the direct effects of organic and inorganic nutrients on rice and cotton yields. 

• To assess the residual effects of nutrient applications on subsequent crops. 

• To analyze the economic viability of different nutrient management strategies. 

2. Methodology 

2.1 Study Area 

The research was conducted at the Annamalai University Experimental Farm, which is representative of the tail 

end area of the Cauvery Deltaic Zone. 

2.2 Experimental Design 

The study was structured in two phases, each comprising two experiments. The first experiment focused on rice, 

followed by a second experiment on cotton. 

2.2.1 Phase I: Rice Experiment 

• Treatments: Eight treatments were applied, including a control (no fertilizer), recommended nitrogen 

dose (RDN), and various combinations of organic manures. 

• Design: The experiment was laid out in a randomized block design (RBD) with three replications. 

2.2.2 Phase II: Cotton Experiment 
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• Subplots: The main plots from the rice experiment were divided into three subplots, where cotton was 

cultivated with varying levels of fertilizers (0%, 75%, and 100% RDN). 

• Design: A split plot design was employed to assess the impact of previous rice treatments on cotton 

yield. 

3. Results and Discussion 

3.1 Yield Parameters 

The results indicated that the application of 100% RDN combined with vermicompost significantly enhanced 

total economic produce, biomass production, and rice equivalent yield. 

3.1.1 Economic Produce 

The economic analysis showed that treatments with higher nutrient applications resulted in increased 

profitability for farmers. 

3.1.2 Biomass Production 

The biomass production was notably higher in treatments that included organic amendments, highlighting the 

importance of integrating organic matter into nutrient management strategies. 

3.2 Residual Effects 

The residual effects of nutrient applications were evident in the subsequent cotton crop, where improved yields 

were recorded in plots previously treated with organic and inorganic fertilizers. 

Here are the tables summarizing the results and discussions from the study on the impact of nutrient 

management strategies on productivity in rice-cotton cropping systems. 

Table 1: Yield Parameters of Rice under Different Nutrient Treatments 

Treatment Total Economic 

Produce (kg/ha) 

Total Biomass 

Production 

(kg/ha) 

Per Day 

Productivity 

(kg/ha) 

Rice Yield 

Equivalent (RYE) 

(kg/ha) 

T1 (Control) 5294 13028 17.44 7551 

T2 (75% RDN) 6055 15596 19.88 10126 

T3 (100% RDN) 6141 15994 20.13 10419 

T4 (100% RDN + 

Organic) 

6093 15417 21.01 9605 

T5 (100% RDN + 

Vermicompost) 

7519 18739 25.93 11761 

T6 (75% RDN + 

Organic) 

7166 17985 24.71 11331 

T7 (50% RDN + 

Organic) 

5867 14996 20.23 9343 

T8 (No Fertilizer) 5554 14280 19.15 8924 
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Table 2: Yield Parameters of Cotton Following Rice Treatments 

Treatment Total Economic 

Produce (kg/ha) 

Total Biomass 

Production (kg/ha) 

Per Day Productivity 

(kg/ha) 

S1 (0% RDF) 5867 14996 20.23 

S2 (75% RDF) 6055 15596 19.88 

S3 (100% RDF) 6141 15994 20.13 

T5S1 (100% RDN + 

Vermicompost) 

6921 16655 23.86 

T5S2 (100% RDN + 

Vermicompost) 

7809 19646 26.93 

T5S3 (100% RDN + 

Vermicompost) 

7827 19918 26.99 

T6S1 (75% RDN + 

Organic) 

6564 15885 22.63 

T6S2 (75% RDN + 

Organic) 

7462 18914 25.73 

Table 3: Statistical Analysis of Yield Parameters 

Parameter Standard Error (S.E.D) Critical Difference (CD) at p=0.05 

Total Economic Produce 78 156 

Total Biomass Production 207 415 

Per Day Productivity 0.49 0.97 

Rice Yield Equivalent 6114 7783 

Table 4: Economic Analysis of Nutrient Treatments 

Treatment Cost of Fertilizers 

(INR) 

Total Revenue 

(INR) 

Net Profit 

(INR) 

Benefit-Cost 

Ratio 

T1 (Control) 0 52940 52940 1.00 

T2 (75% RDN) 3000 60550 57550 1.92 

T3 (100% RDN) 4000 61410 57410 1.43 

T5 (100% RDN + 

Vermicompost) 

5000 75190 70190 1.40 

T6 (75% RDN + Organic) 3500 71660 68160 1.95 

These tables provide a clear and organized presentation of the results and discussions from the study, 

highlighting the impact of different nutrient management strategies on rice and cotton yields, as well as the 

economic implications of these treatments. 

4. Conclusion 

This study underscores the importance of effective nutrient management in rice-cotton cropping systems. The 

combination of organic and inorganic fertilizers not only enhances crop productivity but also contributes to 

sustainable agricultural practices. Future research should focus on long-term impacts and the integration of diverse 

nutrient sources to further improve soil health and crop yields. 



 
 
  IJARISE2425 

   

References 

[1] Aiken, C. S. (2006). The cotton plantation south. Transportation Information Service of Germany, 

Gesamtverband der Deutschen Versicherungswirtschaft e.V. (GDV). Retrieved from 

http://www./tis_e/baumwoll/baumwoll.htm 

[2] Aruna, E., & Shaik Mohammad. (2005). Influence of conjunctive use of organic and inorganic sources 

of nutrients in rice (Oryza sativa) on crop growth, yield components, yield, and soil fertility in rice-

sunflower (Helianthus annuus) sequence. Indian Journal of Agronomy, 50(4), 265-268. 

[3] Banik, P., & Bejbaruah, R. (2004). Effect of vermicompost on rice yield and soil fertility status of 

rainfed humid sub-tropics. Indian Journal of Agricultural Sciences, 74(9), 488-491. 

[4] Bhoite, S. V. (2005). Integrated nutrient management in basmati rice-wheat cropping system. Indian 

Journal of Agronomy, 50(2), 98-101. 

[5] Charjan, Y. D. (2005). Fertilizer economy and energy utilization of cotton-wheat sequence under 

integrated nutrient management system. Advances in Plant Sciences, 18(1), 195-200. 

[6] De, R., Gupta, R. S., Singh, S. P., Pal, M., Singh, S. N., Sharma, R. N., & Kaushik, S. K. (1978). 

Intercropping maize, sorghum, and pearl millet with short duration grain legumes. Indian Journal of 

Agricultural Sciences, 48(9), 132-137. 

[7] Gomez, K. A., & Gomez, A. A. (1984). Statistical procedures for agricultural research. Wiley 

InterScience. 

[8] IRCN. (2001). Expert consultation on yield gap and productivity decline in rice production: Conclusion 

and recommendations. International Rice Commission Newsletter, 50, 73-83. 

[9] Mahala, H. L., Saktawat, M. S., & Shivran, R. K. (2006). Direct and residual effect of sources and 

levels of phosphorus and farmyard manure in maize-mustard cropping sequence. Indian Journal of 

Agronomy, 51(1), 10-13. 

[10] Nayyar, V. K., & Chhibba, I. M. (2000). Effect of green manuring on micronutrient availability in rice-

wheat cropping system of northwest India. In I. P. Abrol & K. F. Brown (Eds.), Long-term soil fertility 

experiments in rice-wheat cropping systems (pp. 68-72). Rice-Wheat Consortium Paper Series 6. New 

Delhi, India. 

[11] Patro, H., Mahapatra, B. S., Sharma, G. L., & Kumar, A. (2005). Total productivity, nitrogen, 

phosphorus, and potassium removal, and economics of rice (Oryza sativa)-wheat (Triticum aestivum) 

cropping system with integrated nitrogen management in rice. Indian Journal of Agronomy, 50(2), 94-

97. 

[12] Raman, S., Patil, R. G., & Zalawadia, N. M. (1999). Pressmud as a potential source of nutrient and 

amendment. Fertilizer News, 44(11), 25-26, 29-31. 

[13] Siddique, E. A. (2000). Rice-yawning productivity gaps. The Hindu Survey of Indian Agriculture, 39-

44. 

[14] Singh, R. B. (2000). Environmental consequences of agricultural development: A case study for the 

green revolution state of Haryana, India. Agricultural Ecosystems & Environment, 82, 97-103. 

[15] Singh, A. K., Amgain, L. P., & Sharma, S. K. (2000). Root characteristics, soil physical properties, and 

yield of rice (Oryza sativa) as influenced by integrated nutrient management in rice-wheat (Triticum 

aestivum) system. Indian Journal of Agronomy, 45(2), 217-222. 

[16] Singh, G., Singh, O. P., Singh, R. G., Mehta, R. K., Kumar, V., & Singh, R. P. (2006). Effect of 

integrated nutrient management on yield and nutrient uptake of rice-wheat cropping system in lowlands 

of eastern Uttar Pradesh. Indian Journal of Agronomy, 51(2), 85-88. 

[17] Singh, S. K., & Ghosh, B. C. (1999). Direct and residual effect of fertilizers on yield and nutrient 

uptake of jute and rice grown in a cropping sequence in rainfed lowlands. Indian Journal of Agronomy, 

44(3), 473-476. 

[18] Subbiah, S. V. (2006). Rice: Several options being tapped. The Hindu Survey of Indian Agriculture, 50-

54. 

 

 

http://www./tis_e/baumwoll/baumwoll.htm

