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ABSTRACT 

The research study was conducted across indi branch canal of upper Krishna project command 

area. The Sample size comprised of 135 farmers was selected using multi- stage random 

sampling method. Field level data were elicited for the agricultural year 2013-14 through 

personal interview method. For analyzing the data collected tabular analysis was employed. The 

results of the study revealed that, Paddy –fallow and cotton were the most profitable sequences 

in the head reach, Sugarcane and Maize-wheat were the most profitable cropping sequences in 

the mid reaches and Groundnut-sorghum and Hy.bajra-Chickpea were the most profitable 

cropping sequences in the tail reaches. The net returns over total cost of paddy and Bt.cotton in 

the head reach were Rs.40430/ha and Rs.35944/ha and in the mid reach of Sugarcane and maize-

wheat crops were Rs.90555/ha and Rs.34715/ha and in the tail reach the net returns of 

Groundnut-sorghum and Hy.bajra-chickpea were Rs.26538/ha and Rs.20373/ha  respectively. 

Keywords: Costs and returns, Cropping Sequence, command area  

INTRODUCTION 

Cropping sequence can be defined as the growing of two or more crops in sequence on the same 

piece of land in a farming year. The type of cropping sequence depends upon the availability of 

capital, season, rainfall, irrigation and soil type, etc.(Kaligowda, 1989). The importance of 

cropping sequence has wider perspective as combination of activities leading to diversification or 

specialization in agriculture. It has importance both from the point of view of individual farm 

and also at aggregate level. In the former case, it is a question of combination of crops to be 

grown on limited land area and with the given quantities of labour, capital and management 

resources to maximise the profitability. In the latter case, it is a problem of determining the 

pattern of cropping sequence to be encouraged through national programmes in each region.  
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In India, with growing population and land being limited, the scope for horizontal expansion of 

land virtually exhausted for increasing agricultural production. Therefore, adoption of multiple 

sequences of cropping assumes importance. The intensity and nature of crop components in the 

cropping sequence also influence the productivity and economic returns. Increase in agricultural 

production by means of multiple cropping is the only alternative, which is possible through 

expansion of irrigation facilities. Hence; the present study has been undertaken with the main 

objective of analyzing costs and returns of major cropping sequences in the Indi branch canal of 

upper Krishna project command area in Karnataka in different canal reaches classified based on 

availability of water for irrigation. 

MATERIAL AND METHODS 

For the present study, among the canal systems Indi branch canal was selected based on the 

highest notified area under irrigation. A multistage sampling technique was adopted for the 

selection of the study area. The sample of 45 respondents were selected randomly each from 

head, mid and tail reach making total sample size of 135 farmers. For evaluating the specific 

objectives designed for study, required primary data were collected from the randomly selected 

sample cultivators by personal interview method with the help of pre-tested and well structured 

schedule. The data so collected from the respondents pertained to the agricultural year 2013-14 

which includes, general information, size of holdings, cropping pattern followed, inputs used, 

input and output prices, output obtained and opinions about various problems faced by the 

farmers in crop production. Simple tabular analysis technique was used to estimate the costs and 

returns for different cropping sequences of Indi Branch Canal. 

RESULTS AND DISCUSSION 

Based on the analysis of the data, considering profitability two major cropping sequences each 

from head, middle and tail reach have been identified. The details of per hectare cost and returns 

of most profitable cropping sequences from each reach were given in Table1, Table 2 and Table 

3. In the head reach, it was observed that, the variable costs on paddy accounted for 66.55 per 

cent of the total cost of cultivation, while fixed costs items like irrigation charge, land revenue, 

rental value of land, depreciation and interest on fixed capital together accounted for 33.45 per 

cent. The Variable costs included two components viz., material input costs and labour costs. 

Among the material input costs, the cost of chemical fertilizers (Rs.15388/ha) was the highest 

followed by cost of plant protection chemicals (Rs.7641/ha), organic manure and seeds .The high 

cost on chemical fertilizers  and plant protection chemicals was due to excess use of fertilizers in 

order to have high yield. On the other hand, human labour cost accounted for 20.35 per cent in 

the total cost of cultivation. The operations like ploughing, harrowing, sowing, transplanting, 

weeding, transportation and spreading of farmyard manure and harvesting all these operations 
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required more labour. Similarly, the bullock labour cost accounted for 7.31 per cent in the total 

cost of cultivation. The share of machine labour in the total cost of cultivation was 4.27 per cent 

only. The per hectare total cost of cultivation of paddy was worked out to be Rs. 86522.38. The 

net returns realized were Rs. 40431/ha with benefit cost ratio of 1.47. Similar results were 

reported by Prakash et al (2012) on paddy in Tungabhaadra command area in Karnataka. 

Similarly, per hectare cost and return of Bt.cotton (bi-seasonal) cropping sequence in head reach 

was given in Table 1. It was observed from the table that, total variable costs accounted for 77.03 

per cent of the total cost (Rs.79910/ha) of cultivation, while fixed costs accounted for 22.97 per 

cent. The total variable cost was high as the total cost of cultivation was found to be 

Rs.79910.15/ha. Of this, the total variable cost accounted for 77.03 per cent (Rs.61552/ha) and 

that of the fixed cost accounted for 22.97 (Rs.183580.30/ha) per cent of the total cost.  Among 

the variable cost, human labour accounted highest proportion than any other crops at 33.52 per 

cent (Rs.26788/ha) of the total cost followed by bullock labour at 6.44 per cent and machine 

labour at 3.00 per cent of the total cost. The next largest variable cost constituted the cost on 

fertilizer at Rs. 11823/ha (14.80%) followed by cost on plant protection a chemical (10.68%) 

which was higher than other crops of head reach due to high incidence of crop pests. The cost on 

seed was 3.10 per cent while, organic mannure cost accounted 2.52 per cent of the total cost. 

Among the fixed costs, cost on rental value of the land constituted the largest share and 

accounted for 19.90 per cent (Rs.15906/ha) of the total fixed cost. The per hectare cotton gross 

return found to be Rs. 115854/ha with a net return of Rs.35944.35/ha and the benefit cost ratio 

worked out to be 1.45. Similar results were also reported by Menasinahal et al(2012) on cotton in 

Uttara kannaada district of  Karnataka . 
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Table 1: Costs and returns structure of profitable cropping sequences in the head reach 

Particulars                           Cropping sequence Cropping sequence 

 

A Variable cost                             Paddy –fallow               Bt .Cotton 

Value (Rs.) Per cent Value (Rs.) Per cent 

Seed   2167.12 2.50 2477.71 3.10 

Organic manure 2900.96 3.35 2012.28 2.52 

Chemical fertilizers 15388.12 17.79 11823.58 14.80 

Plant Protection Chemicals 7641.01 8.83 8533.85 10.68 

Human Labour 17606.01 20.35 26788.20 33.52 

Bullock Labour 6326.55 7.31 5148.88 6.44 

Machine Labour 3696.47 4.27 2399.98 3.00 

Interest on working capital 1857.54 2.15 2367.38 2.96 

Total Variable Cost 57583.78 66.55 61551.84 77.03 

B. Fixed Cost     

Irrigation charge 250 0.29 200 0.25 

Land revenue  20.00 0.02 20.00 0.04 

Rental value of the land  25935.11 29.98 10250.65 19.41 

Depreciation 1532.42 1.77 1345.55 1.68 

Interest on fixed capital  1201.07 1.39 886.92 1.11 

Total fixed cost 28938.60 33.45 18358.30 22.97 

Total cost of cultivation  86522.38 100.00 79910.15 100.00 

Gross returns  126953.28  115854.50  

Net returns  40430.90  35944.35  

B:C 1.47  1.45  

 

On the other hand in the middle reach, the total cost of cultivation of sugarcane cropping 

sequence was worked out to be Rs. 135628/ha (table.2) .Out of the total cost, total variable and 

total fixed cost constituted 80.18 per cent (Rs.108741/ha) and 19.82 per cent (Rs.268867/ha) 

respectively. Among the total variable cost the expenditure made on human labour was highest 

which constitute 37.18 per cent (Rs.50428/ha) of the total cost followed by fertilizer cost 

accounted for 14.43 per cent (Rs.19582/ha). The cost on planting setts and organic mannure was 

8.82 per cent and 5.70 per cent respectively. The cost on plant protection chemicals was 

observed to be only 0.94 per cent of the total cost due to low incidence of crop pests. Among the 

total fixed cost, rental value of the land was observed to be high, accounted for 15.27 per cent of 
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the total cost. The per hectare net returns obtained was Rs.90555 with benefit cost ratio of 1.67 

which was highest among the crops grown in the middle reach. 

Similarly, In the Maize-wheat profitable cropping sequence, the total cost of cultivation was 

worked out to be Rs. 82435/ha .Out of the total cost, total variable and total fixed cost constituted 

73.32 per cent (Rs.60449/ha) and 26.67 per cent (Rs.21985/ha) respectively. Among the total 

variable cost the expenditure made on human labour was the highest  as it required more human 

power for  harvesting ,threshing and drying, which constituted 34.85 per cent (Rs.28733/ha) of 

the total cost followed by fertilizer cost accounted for 9.83 per cent (Rs.8109.83/ha). Also, the 

cost on Machine labour (9.13%) and seed (7.80%) were found to be high. Among the total fixed 

cost, rental value of the land was observed to be high, accounted for 22.61 per cent 

(Rs.18647/ha) of the total cost. The per hectare gross return obtained was Rs.117070/ha and with 

a net returns of Rs.34635/ha.  The benefit cost ratio was 1.42.  

Table 2: Costs and returns structure of profitable cropping sequences in the mid reach 

Particulars                                     Cropping sequence                                             Cropping sequence  

 

A Variable cost                Sugarcane           Maize-wheat 

Value (Rs.) Per cent Value (Rs.) Per cent 

Seed   11960.00 8.82 6433.31 7.80 

Organic manure 7810.00 5.70 1692 2.05 

Chemical fertilizers 19581.90 14.43 8109.83 9.83 

Plant Protection Chemicals 1274.00 0.94 - - 

Human Labour 50428.38 37.18 28733.42 34.85 

Bullock Labour 4936.80 3.64 6379.12 7.73 

Machine Labour 4695.27 3.46 7680.60 9.13 

Interest on working capital 8054.91 5.94 1420.90 1.72 

Total Variable Cost 108741.26 80.18 60449.33 73.32 

B. Fixed Cost     

Irrigation charge 1235.00 0.91 172.00 0.20 

Land revenue  20.00 0.01 40 0.04 

Rental value of the land  20708.66 15.27 18646.73 22.61 

Depreciation 2507.00 1.85 2518.30 3.05 

Interest on fixed capital  2416.00 1.78 608.38 0.73 

Total fixed cost 26886.66 19.82 21985.41 26.67 

Total cost of cultivation  135627.92 100.00 82434.74 100.00 

Gross returns  226183.00  117069.70  
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Net returns  90555.08  34715.45  

B:C 1.67  1.42  

 

In the tail reach of the canal system, for Groundnut-Sorghum profitable cropping sequence, the 

total cost of cultivation was worked out to be Rs. 89735/ha (table 3). Out of the total cost, total 

variable and total fixed cost constituted 80.23 per cent (Rs.72002/ha) and 19.76 per cent 

(Rs.17732/ha) respectively. Among the total variable cost the expenditure made on human labour 

was the highest which constituted 31.69 per cent (Rs.28441/ha) of the total cost followed by 

fertilizer cost accounted for 14.69 per cent (Rs.13189/ha) followed by bullock labour (9.52%) 

,seed (9.17%) ,machine labour(7.03%),plant protection chemicals(4.80%),organic 

manure(1.73%). and interest on working capital(1.58%).Among the total fixed cost, rental value 

of the land was observed to be high, accounted for 18.06 per cent (Rs.16207/ha) of the total cost. 

The per hectare net returns obtained was Rs. 26538/ha with a   benefit cost ratio of 1.29. 

On the other hand, In the Hy.bajra-Chickpea profitable cropping sequence, the total cost of 

cultivation was worked out to be Rs. 50259/ha .Out of the total cost, total variable and total fixed 

cost constituted 69.45 per cent (Rs.34908/ha) and 30.05 per cent (Rs.15351/ha) respectively. 

Among the total variable cost the expenditure made on human labour was the highest which 

constituted 30.04 per cent (Rs.15304 /ha) of the total cost followed by fertilizer cost accounted 

for 10.32 per cent (Rs.5187/ha) followed by bullock labour (7.40%),seed (7.38%),machine 

labour (7.05%),plant protection chemicals (5.50%)  and interest on working 

capital(1.35%).Among the total fixed cost, rental value of the land was observed to be high, 

accounted for 26.36 per cent (Rs.13248/ha) of the total cost. The per hectare gross return 

obtained was Rs.70632/ha and with a net return of Rs. 20373/ha.  The benefit cost ratio was 1.40. 

The analysis of the results of the present study indicated that ,paddy –fallow was the most 

profitable cropping sequence in the head reach followed by cotton crop. Similarly, sugarcane 

crop was found to be most profitable cropping sequence followed by Maize-wheat crop 

sequence. on the other hand , in the tail reach Groundnut-sorghum and Hy.bajra –chickpea found 

most profitable. 
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Table 3: Costs and returns structure of profitable cropping sequences in the Tail reach 

Particulars                                 Cropping sequence                                            Cropping sequence  

 

A Variable cost              Groundnut-Sorghum        Hy.bajra-chickpea 

Value (Rs.) Per cent Value (Rs.) Per cent 

Seed   8228.78 9.17 3709.12 7.38 

Organic manure 1556.15 1.73   

Chemical fertilizers 13188.76 14.69 5186.74 10.32 

Plant Protection Chemicals 4310.76 4.80 2767.10 5.50 

Human Labour 28441.43 31.69 15304.08 30.04 

Bullock Labour 8542.85 9.52 3719.17 7.40 

Machine Labour 6311.34 7.03 3543.27 7.05 

Interest on working capital 1422.75 1.58 678.49 1.35 

Total Variable Cost 72002.83 80.23 34908 69.45 

B. Fixed Cost     

Irrigation charge 234.00 0.26 125.64 0.25 

Land revenue  40.00 0.04 40.00 0.08 

Rental value of the land  16207.00 18.06 13248.32 26.36 

Depreciation 2399.33 2.67 1537.32 3.05 

Interest on fixed capital  1251.26 1.39 399.89 0.79 

Total fixed cost 17732.26 19.76 15351.18 30.05 

Total cost of cultivation  89735.09 100.00 50259.18 100.00 

Gross returns  116272.74  70631.96  

Net returns  26537.74  20372.78  

B:C 1.29  1.40  
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