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ABSTRACT 

Continuous adoption of rice based farming system has led to deterioration of soil quality resulting in a serious 

threat to its sustainability in low rainfall zone of Chittoor district of Andhra Pradesh. Therefore crop diversification with 

wider choice in the production of a variety of crops is being promoted to restore the soil quality. A field experiment was 

conducted at Chittoor district of Andhra Pradesh, India during 2012-2013 on red soil to evaluate the production potential, 

sustainability, resource-use efficiency and economics of 3 Farming systems based on rice (Oryza sativa L.). System 

productivity of rice - groundnut –sugarcane-dairy was the highest (25.73 ton/ha) followed by rice- ragi, fodder                   

jowar-poultry (24.15 ton/ha). Lowest System productivity was registered with rice-groundnut-bajra – sheep rearing fallow 

system (7.85 ton/ha). Sustainable yield index (0.94), production efficiency (102.94 kg/ha/day), and field water use 

efficiency (32.99 kg/ha-cm) were maximum with rice - groundnut -sugarcane –dairy farming system. Similarly, net return 

(Rs 173243.26/ha), net return per rupee invested (Rs 1.61), and production efficiency (Rs 385.14 /ha/day) and field water 

use efficiency (Rs 1234.43/ha-cm) in economic terms was maximum with rice - groundnut –sugarcane-dairy farming 

systems. Thus rice – groundnut-sugarcane-dairy was the most productive, sustainable, resource-use efficient and 

remunerative farming system followed by rice-ragi-fodder jowar-poultry farming system 

KEYWORDS: Farming Systems, Cost and Returns, Resource Use Efficiency, Technical Efficiency, Resource Use 

Pattern 

INTRODUCTION 

The study was conducted in Chittoor district of Andhra Pradesh with an overall objective of identifying and 

analyzing the optimality and sustainability of different farming systems. The relevant data were collected from both 

primary and secondary sources and were analyzed using tabular and functional analysis Major farming systems identified 

in the study area were FS-I (crop production and dairy enterprises), FS-II (crop production and poultry enterprises) and FS-

III (crop production and sheep rearing enterprises). The gross returns in FS-I was ` 456151.45 while total cost was ` 

282908.19 with net returns of ` 173, 243.26 which was found to be most profitable one. Higher net returns were due to the 

rearing of dairy animals in the FS-I, followed by FS-II and FS-III with net returns of171810.47 and ` 138500, respectively 

The functional analysis revealed that FYM, and phosphorous in kharif groundnut, seed, nitrogen, human labor and 

bullock labour in rabi groundnut, seed and human labour in kharif paddy, seed nitrogen bullock labour and phosphorous in 

rabi paddy, human labour in bajra, seed FYM, human labour and nitrogen in sugarcane and dry fodder and human labour 

in farming system - I significantly contributed to the increase in the crop yields and income from dairy. The MVP to MFC 
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ratio was greater than unity for phosphourous in kharif groundnut, seed and bullock labour in rabi groundnut and rabi 

paddy, human labour in bajra, seed and nitrogen in sugarcane and human labour in dairy in the farming system -I 

indicating greater potentiality for further use 

In the case of farming system –II seed, nitrogen and human labour in kharif groundnut, seed, FYM and potash in 

rabi groundnut, FYM, phosphorous and bullock labour in kharif paddy, seed and phosphorous in rabi paddy, human labour 

in ragi, seed in fodder jowar and poultry feed and medicine in poultry rearing significantly contributed to the increase in 

the crop yields and income from poultry. The MVP to MFC ratio was greater than unity for seed and nitrogen in kharif 

groundnut, phosphorous and bullock labour in rabi paddy, human labour in ragi, seed in jowar and medicine in poultry in 

the farming system -II indicating greater potentiality for further use  

In the case of farming system – III seed, FYM and human labour in kharif groundnut, nitrogen and phosphorous 

in rabi groundnut, seed, human labour and bullock labour in kharif paddy, bullock labour, FYM and phosphorous in rabi 

paddy, and green grass and human labour in sheep rearing significantly contributed to the increase in the crop yields and 

income from sheep rearing. The MVP to MFC ratio was greater than unity for seed, FYM and human labour in kharif 

groundnut, nitrogen in rabi groundnut, seed in paddy kharif, FYM in rabi paddy and green grass and human labour in 

sheep rearing in the farming system -III indicating greater potentiality for further use 

MATERIALS AND METHODS 

The study will be conducted in Chittoor district of Andhra Pradesh. In the selected district, the farming systems 

practiced will be identified along with the mandals. From the mandals identified two mandals with existing farming system 

will be purposively chosen. in order to generate data pertaining to the farming system in the locality three sets of 

questionnaires were sequentially administrated After the selection of sample, a resources questionnaires was distributed to 

measure the range of labour, land and capital resources of the selected farmers. At the same time socioeconomic 

information, including patterns of institutional affiliation, sources of general and agriculture information and other 

qualitative data were collected 

The second phase of survey began with the actual preparation of nursery and fields prior to the planting of a main 

season crop. A composite questionnaires covering the following items 

• Utilization of resuorces 

• Utilization of  labour 

• Cropping sequence  

RESULTS AND DISCUSSIONS 

Major Farming Systems Identified in the Study Area 

Three major Farming Systems were identified in Chittoor district of Andhra Pradesh. They are: Farming System-I 

(kharif groundnut, kharif paddy, rabi groundnut, rabi paddy, bajra, sugarcane and dairy); Farming System-II (kharif 

groundnut, rabi groundnut, kharif paddy, rabi paddy, ragi, fodder jowar and poultry) and Farming System-III (kharif 

groundnut, kharif paddy, rabi paddy, rabi groundnut and sheep rearing). Within the identified Farming Systems, cost and 

returns were worked out for the enterprises and optimization technique was carried out for all the identified Farming 

Systems 
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Resources Use Efficiency in Farming System-I 

The results of resource use efficiency in kharif groundnut indicated that, FYM, and phosphorous were positive 

and influencing factors on production. The sum of regression coefficients indicated decreasing returns to scale 

As regards rabi groundnut cultivation, seed, nitrogen, phosphorus, human labour and bullock labour were positive 

and significant inputs 

In kharif paddy production, the increasing returns to scale was observed whereas, seed and human labour were 

significantly contributing to the production and their use was more than the desired level 

In case of rabi paddy, seed, nitrogen, phosphorous and bullock labour were contributing to the production 

positively and significantly 

In case of bajra, human labour was contributing to the production positively and significantly. The sum of 

regression coefficient indicated increasing return to scale. 

In case of sugarcane, seed, F.Y.M., nitrogen and human labour was contributing to the production positively and 

significantly. The sum of regression coefficient indicated increasing return to scale. 

As regards dairy enterprise, dry fodder and human labour were positive and significant. The sum of regression 

coefficient indicated increasing return to scale. 

Resources Use Efficiency in Farming System - II 

In kharif groundnut production, seed, nitrogen and human labour were contributing positively and significantly. 

The increasing returns to scale was observed in groundnut production. 

As regards rabi groundnut the inputs such as seed, F.Y.M., and potash were contributing positively. The 

decreasing returns to scale was observed in rabi groundnut production.  

In kharif paddy cultivation, F.Y.M., phosphorus and bullock labour were positive significant in the kharif paddy 

production. The constant returns to scale were observed in kharif paddy production.  

In rabi paddy cultivation, seed and phosphorus were positive significant in the rabi paddy production.                        

The increasing returns to scale were observed in rabi paddy production.  

In ragi cultivation, human labour was positive significant in the ragi production. The decreasing returns to scale 

were observed in ragi production.  

In fodder jowar cultivation, seed was positive significant in the fodder jowar production. The decreasing returns to 

scale were observed in rabi jowar production. 

Poultry enterprise was found to be influenced positively and significantly, by poultry feed and veterinary 

expenses. Increasing returns to scale was observed by poultry production. 

Resources Use Efficiency in Farming System-III 

In case of groundnut grown in kharif season, inputs such as F.Y.M., seed, and human labour had shown positive 

and significant influence on its production. The returns to scale was found to be decreasing.  
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In case of groundnut grown in rabi season, inputs such as nitrogen and potash had shown positive and significant 

influence on its production. The returns to scale was found to be increasing. 

As regards kharif paddy the inputs such as seed, human labour and bullock labour were contributing positively. 

The increasing returns to scale was observed in kharif paddy production.  

In case of rabi paddy, F.Y.M., phosphorus and bullock labour was contributing to the production positively and 

significantly. The sum of regression coefficient indicated decreasing return to scale. 

Sheep rearing enterprise was found to be influenced positively and significantly, by green grass and human 

labour. Decreasing returns to scale was observed by sheep rearing. 

Economics of Different Enterprises in the Identified Farming Systems Farming Systems 

The maximum share of 48.31 per cent of total return was incurred by farming system I, followed by farming 

system II and Farming system III. 

Table 1: Costs and Returns Structure under Existing Farming System in the Study Area 

Sl. 
No. 

Particulars 
Farming Systems 

I II III 
I. Costs 
 Total variable cost 215212.12 259356.06 137633.79 
 Total fixed cost 67696.07 68470.48 46741.37 
 Total Cost 282908.19 327826.54 184375.16 

II. Returns 
 Gross returns 456151.45 499637.01 322875.54 
 Net returns 173243.26 171810.47 138500.38 
 Returns per rupee of investment 1.61 1.52 1.75 

         *Figures in parentheses indicate percentage to respective totals 

CONCLUSIONS 

Major crops grown in Farming System-I were groundnut, paddy and bajra in kharif season, followed by paddy 

and groundnut during rabi season along with dairy enterprise. In Farming System-II, major crops grown were paddy, 

groundnut, ragi and jowar in kharif season, followed by groundnut and paddy in rabi seasons along with poultry enterprise. 

In Farming System-III, groundnut dominated in the kharif season and paddy dominated in rabi season along with sheep 

rearing enterprise. returns, maximum amount was contributed by sheep rearing (41.14%), followed by kharif paddy, rabi 

paddy and kharif paddy and kharif ragi 
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