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INTRODUCTION 

Water, a significant input of agriculture, is becoming a 

scarce resource and limiting the development of  

agricultural households. India is the largest user of 

groundwater in the world using 260cubic km per year, 

i.e. 25% of all groundwater extracted globally, ahead 

of China and the USA. Out of the total net annual 

groundwater availability, 90% is used in irrigation while 

the rest 10% used for the domestic and industrial pur-

pose (Government of India, 2019). The net irrigated 

area in India increased from 12.46 Mha in 1960-1961 

to 26.50 Mha in 2014-2015. The net area irrigated  

under groundwater increased from 32.6% of net irrigat-

ed area in 1960 to 62.82% in 2015 (Government of 

India, 2018). This indicates the increasing demand for 

water in agriculture which can be met by increasing 

the irrigation efficiency at farm level.  

An effective way to increase water use efficiency in 

agriculture is adopting micro-irrigation technologies 

like drip and sprinkler irrigation. In the drip method of 

irrigation, water losses occurring through evaporation 

and distribution are completely absent as it delivers 

water directly to the root zone of the crop (INCID, 

1994: Narayanamoorthy, 1996). The other benefits of 

using MIS were increased water use efficiency (50% 

to 90%) due to reduction in conveyance losses, re-

duced energy utilization (30.50%) and saves fertilizer 

consumption by 28.50%, increased productivity of 

crops and fruits by 42.40% and 52.70% respectively 

(IAI et al., 2016). The productivity of green chillies  

increased by 52.45% with drip irrigation, where the 

cost of cultivation was reduced by 29.14% and net 

profit increased by 142.15% (Narayanamoorthy et al., 

2016). Sprinkler method of irrigation significantly im-

proved crop yield (21%), water productivity (34%), 

increased technical efficiency (20%) and saved water 

use (15%) and energy utilization (8%) in Bundelkhand 
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region of Uttar Pradesh (Kishore, 2019). 

In India, the major crops under drip irrigation are cot-

ton, sugarcane, banana, grapes, pomegranate, coco-

nut and vegetables like cabbage, cauliflower, chilli, 

ladies finger and brinjal (Kumar, 2016). Sprinkler meth-

od of irrigation is used for field crops like sorghum, 

pearl millet, groundnut and mustard (Kumar, 2016). 

MIS is viable for horticultural crops and orchards as 

even a marginal increase in yield results in a signifi-

cant rise in crop value for high valued crops (Dhawan, 

2000). About 50 per cent saving in water and 20 to 30 

per cent yield increase in coconut was seen in Coim-

batore district of Tamil Nadu after using drip 

(Palanichamy et al., 2002). Discounted flow techniques 

were used to study the economic viability of growing 

capsicum in West Bengal, and the net present worth 

was found to be Rs. 3,09,734.90 (Singh, 2008). Using 

drip irrigation system in capsicum resulted in increased 

yield by 57% and net income by 54% and benefit-cost 

ratio was found to be 2.44 in drip irrigation system 

against 2.01 for conventional irrigation (Paul et al., 

2013). In Karnataka, net return per acre for crops un-

der drip irrigation was found to be higher than conven-

tional irrigation where it was Rs.26,208 for tomato, 

Rs.7,621 for mulberry and Rs.52,084 for grapes 

(Chandrakanth et al., 2013). 

Vaibhav and Makwana (2017), conducted impact anal-

ysis in terms of water saving, fertilizer and pesticide 

usage and yield increase in Kodinar region of Gujarat. 

Maximum water saving was found to be in sugarcane 

(6195 m3/ha). A study by Kumar et al., (2004) conduct-

ed a benefit-cost analysis of using drip irrigation which 

resulted that the incremental net returns were higher 

for cash crops like cotton, groundnut and banana than 

food crops like bajra and wheat. A study by Sivanap-

pan (1994) on the socio-economic benefit of drip in 

Tamil Nadu concluded that the Benefit Cost (BC) ratio 

ranged from 1.3 for sugarcane to 11.5 for grapes and 

the BC ratio improved when the benefits of water-

saving were reckoned with. 

A significant difference in cost of cultivation was ob-

served between drip adopters and farmers using the 

surface method of irrigation across four districts of Gu-

jarat. The major advantages of MIS over the conven-

tional method were higher yield, higher profit, rise in 

labour productivity and reduction in the unit cost of 

production (Shiyani et al., 1999). Analysis on the eco-

nomic performance of drip among coconut cultivators 

of Coimbatore (Palanichamy et al., 2002) showed that 

the additional cost of drip was Rs.31,165/ha and cost 

of cultivation went up by 19 per cent with drip irrigation. 

The financial viability of drip irrigation indicated more 

than 30 per cent modified internal rate of return in the 

water scarcity condition. The reasons for improved 

financial viability were the higher price of coconut, 20 

to 30 per cent increase in yield, increased fertilizer use 

efficiency, reduction in expenditure on plant protection 

chemicals and labour saving at a rate of Rs.3000/ha.  

Shashidhara et al. (2007) carried out a study on drip 

irrigation in banana and areca nut in Shimoga and Da-

vanagere districts of Karnataka. About 70% of farmers 

expressed the improved quality of the produce and 

drip irrigation increase returns of the farmers by 5.92% 

and 3.54% in banana and areca nut, respectively. 

Suresh Kumar and Palanisami (2014) studied the im-

pacts of drip irrigation on farming systems and con-

cluded that it had significant effect on resources sav-

ing, cost of cultivation, crop yield and farm profitability 

and suggested the promotion of drip irrigation in water 

scarce regions.  

Pradhan Mantri Krishi Sinchayee Yojna (PMKSY) was 

launched in 2015, integrating micro-irrigation in the 

flagship scheme as an integral component. The area 

under Micro Irrigation in Tamil Nadu is 0.5 mha in 

which 82% (0.41 mha) of the area is under drip irriga-

tion and 18% (0.09 mha) of the area is covered by 

sprinkler. To reduce the financial burden of farmers, 

the state government of Tamil Nadu provides 100 per 

cent subsidy to small and marginal farmers and 75 per 

cent to others. More specifically the paper aims to (i) 

study the impact of MIS on socio-economic aspects of 

small and marginal farmers (ii) examine the economic 

viability of using MIS like drip irrigation system among 

small and marginal farmers (iii) understand the con-

straints faced by farmers in adoption of the technology. 

 MATERIALS AND METHODS 

Study area: The study was conducted in Coimbatore 

district of Tamil Nadu between December 2019 and 

February 2020. The area was selected as it had the 

highest area under MIS in 2018-2019. The data for this 

study was obtained from the primary survey of 120 

farmers by the multi-stage random sampling proce-

dure. Two blocks were selected in the district from 

which two villages of each block were selected at ran-

dom. About 30 small and marginal farmers were se-

lected at random from each village for primary survey 

including adopters of MIS, farmers using conventional 

irrigation methods and farmers who discontinued using 

MIS. A total of 120 farmers were selected, among 

which 70 farmers were adopters of MIS. 

In order to accomplish the objectives of the study, nec-

essary primary data was obtained from the sample 

respondents by means of personal interviews, using a 

pre-tested and structured interview schedule. The data 

included general information of the respondents such 

as age, educational level, family size, landholding pat-

tern, source of irrigation, cropping pattern and animal 

husbandry. Comprehensive data was collected on type 

and components of MIS used, years of usage, cost of 
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installation and cost of cultivation with and without 

using MIS and advantages and disadvantages of the 

system. 

Methodology: The approach suggested by the Cost 

of Cultivation for Principal Crops was used to estimate 

the cost of cultivation of banana using micro-irrigation 

technologies and the cost of cultivation of banana 

without using MIS. The total cost was classified as 

fixed costs and variable costs. Fixed costs include 

land revenue, depreciation of farm buildings, tools and 

implements and rental value of owned land. The  

variable cost includes cost on ploughing, seeds,  

manures and fertilizers, after cultivation practices, 

plant protection chemicals, human labour and interest 

on working capital. Interest on working capital was 

calculated at the rate which banks were advancing 

short-term loans. The prime lending rate during the 

agriculture year was 12.00 per cent for crop loan. 

Net present value (NPV): NPV allows the estimation 

of economic costs and benefits attributable to different 

farming practices. It is given by,  

             ……….Eq. 1 

Where,  

Bt = benefit or revenue earned in the year t 

Ct = Costs incurred in the year t 

r = Discount rate 

t = years of life period 1,2,....n 

Benefit cost ratio: Benefit Cost Ratio (BCR) refers to 

the ratio of discounted net cash flows to investments. 

Cost Benefit analysis evaluates and compares all 

costs and benefits of adoption process. The ratio must 

be more than 1 for an enterprise to be considered 

worthwhile. The formula for calculating Benefit Cost 

Ratio (BCR) is given below 

           ………...Eq. 2 

Internal rate of return (IRR): The rate of discount at 

which the net present Value of the project is zero is 

the Internal Rate of Return (IRR) of the project. The 

net cash inflows were discounted to determine the 

present worth of the investment.  

            ………...Eq. 3 

The method of interpolation is given as 

Adoption of MIS involves fixed capital, and thus, it is 

essential to take into account the income and cost 

stream for the whole life span of drip investment. But it 

is difficult to uncover the actual cash flows for the  

entire life span of drip investment because of the  

absence of observed temporal information on benefits 

and costs. Hence, few rational assumptions are made 

to estimate both cash inflows and cash outflows for 

drip investment.  

 The life period of the drip system is assumed to be 

seven years. 

 The cost of cultivation and income generated using 

drip irrigation method is assumed to be constant dur-

ing the entire life period of drip. 

 The cultivation technology of banana crop is as-

sumed to remain constant during the entire life period 

of the drip system. 

RESULTS AND DISCUSSION 

General characteristics of farmers: The results of 

the study on changes in landholding pattern, cropped 

area, irrigated area and other cropping characteristics 

of adopters and non-adopters of the technology are 

given in table 1. The gross cropped area and gross 

irrigated area calculated for all crops cultivated by the 

sample farmers indicated that the farm size increased 

from 1.45 ha to 1.49 ha after adopting MIS while it was 

only 1.25 ha for non-adopters. The gross cropped area 

also increased by 3.35 per cent after using MI technol-

ogies and the cropping intensity also increased by 

2.16 per cent implying that water saved was used for 

additional area brought under cultivation and for next 

season crops.  

Gross area under irrigation increased by 6.54 per cent 

and irrigation intensity increased by 3.69 per cent as 

micro-irrigation technologies enabled farmers to save 

water and extend the area under irrigation. Failure of 

monsoon and failure of open wells lead to usage of 

drip or sprinkler irrigation for efficient usage of water 

which is seen by the decrease in the percentage of 

area irrigated by wells and increase in area irrigated 

with tubewells. Percentage of the area under rainfed 

condition was higher (23.76%) for non-adopters as 

they don’t have adequate water for cultivating crops 

under the irrigated condition and were highly  

dependent on rainfall. 

Impacts of micro-irrigation technologies on  

cropping pattern: The changes in the cropping pat-

tern of farmers after adopting MIS are given in table 2. 

It is evident from the results that area under banana 

was the highest for adopters and lowest for cotton as 

MIS is convenient for wider spaced horticultural crops. 

The area under cereals, sugarcane, turmeric, cotton 

and pulses decreased after the adoption of MIS while 

the area under the banana, areca nut, coconut and 

vegetables increased. It gives a clear picture of signifi-

cant change (at 5% level) in cropping pattern by farm-

ers adopting MI technologies.  

Kiruthika, S. and Kumar, D. S. / J. Appl. & Nat. Sci. 12(3): 312 - 318 (2020) 
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The area under banana is the highest among adopters 

followed by vegetables and coconut while the least 

area with MIS is under cotton. The area under fodder 

crops is the highest among non-adopters, while the 

area under turmeric is the lowest. Other major crops 

cultivated by non-adopters are cotton, banana and 

vegetables that explains the pre-determined cropping 

pattern of farmers using the conventional method of 

irrigation. They are reluctant to move towards wider 

spaced horticultural crops by adopting MIS.  

Economics of MIS: Among the crops cultivated using 

drip irrigation by sample farmers banana covers the 

largest share to gross cropped area (22.50%). Thus 

the financial viability of the technology on banana  

cultivation was analyzed using discounted cash flow 

techniques. It is assumed that the average life period 

of the drip irrigation system was 7 years for banana 

and the farmers follow the same cultivation practices 

for all the seven years considered. An interest rate of 

12 per cent was used in the study. 

As given in table 3, the annual cost of the drip irrigation 

system was Rs.1,00,225/ha in which 92.55 per cent is 

attributed to fixed cost and 7.45percent is working 

cost. There is no electricity charges as  power supply 

for farmers is free of cost in Tamil Nadu.  

As seen in Table 4, the average yield of banana was 

21.35 t/ha under drip irrigation that was higher by 6.48 

per cent compared with flood irrigation which resulted 

in increased net returns by 38.23 per cent. The net 

returns under drip irrigation were Rs.3,44,888/ha while 

it was Rs. 2,49,511/ha in flood irrigation.  The cost of 

cultivation of banana under drip technology was 

Kiruthika, S. and Kumar, D. S. / J. Appl. & Nat. Sci. 12(3): 312 - 318 (2020) 

Table 1. Changes in the cropped area and irrigation conditions of small and marginal farmers of Coimbatore district. 

S.No. Particulars 
Adopters (Hectares) Non-adopters 

(Hectares) Before using MIS After using MIS 

1 Farm size 1.45 1.49 1.25 

2 Net sown area 1.20 1.28 1.06 

3 Gross cropped area 1.79 1.85 1.59 

4 Cropping intensity (%) 67.03 69.19 66.67 

5 Net irrigated area 1.13 1.27 0.80 

6 Gross irrigated area 1.68 1.79 1.29 

7 Irrigation intensity (%) 67.26 70.95 62.02 

8 
Percentage of area irrigated by 

wells to total cropped area 6.38 2.53 2.10 

9 
percentage of area irrigated with 

tubewells to total cropped area 85.51 88.53   

58.53 

10 
Percentage of area irrigated with 

MIS to total irrigated area 
- 82.86 - 

11 
Percentage of area under rainfed 

condition 
5.35 1.53 23.76 

S.No. Crops Before adopting MIS 
  

After adopting MIS Non-adopters 

1 Cereals  8.80 (7.03) 2.60 (2.01) 1.80 (3.14) 

2 Banana 24.00 (19.18) 29.10 (22.50) 6.00 (10.45) 

3 Sugarcane 11.00 (9.79) 1.40 (1.08) 1.60 (2.79) 

4 Cotton 2.00 (1.60) 0.80 (0.62) 6.10 (10.63) 

5 Turmeric 16.00 (12.79) 7.60 (5.88) 0.40 (0.70) 

6 Arecanut 10.50 (8.39) 14.10 (10.90) 2.70 (4.70) 

7 Coconut 24.54 (19.61) 27.54 (21.30) 1.70 (2.96) 

8 Vegetables 22.10 (17.66) 28.32 (21.90) 10.10 (17.60) 

9 pulses 3.80 (3.04) 2.00 (1.55) 1.10 (5.09) 

10 Fodder crops 6.10 (4.87) 7.28 (5.63) 15.60 (27.18) 

Table 2. Change in cropping pattern of small and marginal farmers of Coimbatore district. 

Note: figures in parenthesis indicate percentage to gross cropped area 
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Rs.2,58,249/ha while it was Rs.3,16,902/ha under the 

conventional method of irrigation. The total cost  

incurred in the cultivation of banana decreased by 

18.51 per cent due to reduced labour usage for  

irrigation. The cost incurred was not reduced to a  

larger extent because of the higher cost of fertilizers 

used in fertigation system and the annual cost of the 

drip components installed.  

 The NPV criteria help to evaluate the benefits realized 

and cost incurred during the project life. The present 

value of net cash flows at 12.00 per cent discount rate 

was found to be Rs.43,851/ha. The positive net  

present value of drip irrigation on banana clearly  

indicates that investment on a drip irrigation system is 

financially feasible. The results of the study are  

analogous to studies by Narayanamoorthy et al. 

(2016) for green chillies in Tamil Nadu, Dave et al., 

(2016) for the banana in Gujarat, Chandrakanth et al. 

(2013) for vegetables and Patil et al. (2016) for grapes 

in Karnataka. 

Another tool for appraising the worthiness of the  

investment is the Benefit Cost Ratio (BCR). It indicates 

the expected returns for each rupee of investment on 

drip irrigation. BC ratio for banana under drip irrigation 

was 1.42 while it was 1.24 in flood irrigation. Although 

investments on drip irrigation were high, the rewards 

were commensurate with investment required. 

The selection norm for IRR is to accept the projects 

with IRR more than the opportunity cost of the capital. 

The IRR for the drip irrigation system on banana was 

found to be 30.88 per cent which was higher than the 

discount rate (12.00%) used in the analysis. IRR indi-

cates the average earning power of money invested 

on a drip irrigation system on a banana during its life 

span. The finding was in line with the study by Bakhsh 

et al. (2015) for wheat in Punjab and Patil et al. (2016) 

for grapes in Karnataka. 

It was evident from table 4 that investment in MI  

technologies was highly remunerative. The results 

were similar to past studies, but the present study 

focused on small and marginal farmers having access 

to 100% subsidy but are forced to pay an additional 

amount for installing the components to their specifi-

cation. Thus analyzing the economic viability on the 

investment made would create a positive view on MIS 

by farmers and helps in increasing its adoption rate. 

Kiruthika, S. and Kumar, D. S. / J. Appl. & Nat. Sci. 12(3): 312 - 318 (2020) 

Table 3. Annual cost of drip irrigation system used for the banana crop in Coimbatore district. 

S.No. Items Cost (Rs/ha) Percentage 

A Annual fixed cost     

1 Annualized capital cost 66,954 66.80 

2 Depreciation on investment 17,771 17.73 

3 Interest 8,035 8.02 

  Sub total 92,760 92.55 

B Annual operating and maintenance cost     

1 Repair and maintenance of drip 6,911 6.90 

2 Miscellaneous 554 0.55 

  Sub total 7465 7.45 

  Total cost (A+B) 1,00,225 100.00 

Sl. No. Particulars 
Drip method of  
irrigation 

Flood method of 
irrigation 

Percentage change 
over adoption 

1 Average yield (t/ha) 21.35 20.05 6.48 

2 Average price (Rs./Kg) 28.25 28.25 0.00 

3 Total returns (Rs./ha) 6,03,137 5,66,413 6.48 

4 Total cost (Rs./ha) 2,58,249 3,16,902 -18.51 

5 Net returns (Rs./ha) 3,44,888 2,49,511 38.23 

6 Net Present Value (Rs/ha) 43,851.16 24,893.15 76.16 

7 Benefit Cost Ratio 1.42 1.24 0.18 

8 Internal Rate of Return (%) 30.88 27.35 3.53 

Table 4. Economics of banana cultivation in Coimbatore district of Tamil Nadu. 
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The higher NPV, BCR and IRR indicates that the in-

vestment on drip irrigation is worthy for banana cultiva-

tion. 

Constraints faced by farmers in the adoption of 

drip irrigation: Studying the constraints or problems 

related to the adoption of MIS is essential as it is an 

innovative technology promoted highly by the govern-

ment by means of subsidy. It will be helpful in further 

modification of technology and reforms of the policy. 

The major constraints reported by farmers are listed in 

table 5. 

About 94.28 per cent of farmers expressed a lack of 

technical support and follow-up action from MIS  

companies as the major constraint. It takes years of 

experience for the farmers to identify the problems in 

the operation of components which can be prevented 

by conducting demonstrations and providing timely  

service by the companies. The next major constraint 

was the higher investment required for which the state  

government of Tamil Nadu provides 100% subsidy. 

But it is not convenient for the farmers as they have to 

pay an additional amount to get site-specific  

components based on their cropping pattern.  

Clogging of the emitter was also an important problem 

faced by farmers which is caused due to the use of 

saltwater. The laterals were easily damaged by  

animals like peacock, squirrel and boar. The problem 

in cleaning the laterals and emitters were also  

reported. Technology is considered irrelevant only by 

few farmers as the groundwater quality in their area 

was poor.  

Conclusion 

Finding out the financial viability of using MI  

technologies and other significant impacts on farmers 

livelihood of Coimbatore district would give a clear 

understanding of the importance of using the technolo-

gy. The study is useful to know the true role of a 100% 

subsidy given for MIS adoption to small and marginal 

farmers and will be helpful in further policy reforms. 

The results of the study have convincingly shown that 

investment on drip irrigation systems for banana was 

economically viable with higher net present worth, 

benefit-cost ratio and internal rate of return over the 

conventional  

method of irrigation. A significant impact of using MIS 

on cropping pattern, gross cropped area, expansion in 

area under irrigation and area irrigated by different 

sources were found. Most of the farmers used MIS for 

wider spaced horticultural crops like areca nut,  

coconut, banana, turmeric rather than agricultural 

crops like cereals, pulses and cotton which showed 

that predetermined cropping pattern of farmers forbids 

them to use the technology. The problems faced by 

adopters of MIS were found to be lack of technical 

support, high cost of investment, clogging of emitters 

and damage by wild animals. Farmers in the study 

area also reported the inconvenience in the  

specifications of components of a drip irrigation system 

provided under 100% subsidy. They were unable to 

pay an extra amount to get site-specific components 

which lead to a decreased rate of adoption of the  

technology. The farmers were well aware of the  

financial feasibility of the system but restricted from 

adopting the technology due to the high investment 

required. As the economic viability of MIS was proven, 

steps must be taken to disburse subsidy as desired by 

farmers and change the components specification.  
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