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Short Communication 

Abstract 
In India, the precious freshwater resources are becoming scarcer due to the climate change effect coupled with their inappropriate 

planning and management at the field level. Development of water resources and sensitization of farming community/irrigators to-

wards effective utilization of these resources is need of the hour and it is one of the most important factors in  

conservation and preservation water resources for future requirements. This case study has highlighted the direct and indirect benefits 

derived by implementation of National Innovations on Climate Resilient Agriculture (NICRA) scheme in Nawada, a  

village of the district East Champaran in Bihar state initiated by Krishi Vigyan Kendra, Piprakothi, East Champaran under Dr.  

Rajendra Prasad Central Agricultural University, Pusa, Bihar. Two groups of farmers of the village was chosen to evaluate the benefits 

derived from this scheme. Under this scheme, tube-wells were developed to facilitate assured irrigation. This study revealed that the 

total savings of approximate Rs.10,000 ($140) per hectare to irrigate wheat crop three times in Rabi season was achieved over con-

ventional irrigation system. This scheme has also resulted in other intangible benefits which included a reduction in pollution, an in-

crease in the number of crops- rabi , kharif and zaid  seasons and adequate time to carryout out other farm operations. 
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INTRODUCTION 

 India's farming sector is undergoing a dynamic phase 

change in the current perspectives of global agriculture 

development. This sector accounts for the creation of 

67% of livelihood opportunities for the working demog-

raphy of the nation and serves as the basis for the 

economic development and sustainability of the coun-

try's agricultural communities (Das et al., 2020). Irrigat-

ed agriculture contributes more to food production in 

term of higher agricultural productivity as compared to 

rainfed agriculture system. In our country, a substantial 

proportion of agriculture is still rainfed, and also the 

management of water resources has been poor (State 

of Indian Agriculture, 2015-16). In India, major adverse 

effects were correlated with medium-term (2010-2039) 

climate change, which is expected to reduce yield be-

tween about 4.5% to 9% and it is approximately 1.5 

per cent of GDP annually (Venkateswarlu et al., 2013). 

This fundamental idea of transforming rainfed agricul-

ture into irrigated agriculture in order to battle the ad-

verse effects of climate change on crop production and 

the availability of assured irrigation is one of the main 

domains for policymakers.  Rainfed agriculture is  

critical to bring prosperity. Rainfed agriculture that rep-

resents almost 58% of the net sown area will be most 

affected by climate change (Venkateswarlu and Prasad, 

2012). Climate change would intensify global hydrolog-

ical cycle and might have a significant effect on region-

al water supplies, on the availability of land and sur-

face waters for agricultural purposes, domestic and 

industrial uses (Arnell et al. 2001). Thus, it is highly nec-

essary to enhance agriculture's resilience to climate 

change effects through anticipated adaptation 

measures.  

In this context, ICAR (Indian Council of Agricultural 

Research), New Delhi initiated a new megaproject, the 

National Innovations in Climate Resilient Agriculture 

Initiative (NICRA) in 2010-11, to conduct tactical re-

search on adaptation and mitigating in 100 vulnerable 

districts, address vital research loopholes, demon-

strate innovations in farmers' fields to deal with exist-

ing climatic variability and capacity building 

of various stakeholders (Jasna et al., 2014). The Pro-

ject is in operational in Nawada village to develop cli-

mate-resilient agriculture through the improved irriga-

tion system and agricultural diversification. Irrigation is 

a function of various dependent factors such as cli-

mate, soil, crop, management practices and other in-

evitable factors greatly affects the system performance 

of the irrigation system in terms of efficiency. There-

fore, evaluation of the performance of any irrigation 

scheme is needed to understand the present level of 

its output and also to identify constraint which is ham-

pering the optimum level of performance of irrigation 

schemes (Rajput et al., 2017). Model irrigated village 

scheme would help to attend the sustainability of agri-

culture by promising assured irrigation water availabil-

ity and offering liberty to farmers to take more crops 

round the year. The aim of the present case study was 

to evaluate the impacts of tube well scheme imple-

mented in Nawada village under NICRA project initiat-

ed by Krishi Vigyan Kendra, Piprakothi, East Cham-

paran under Dr. Rajendra Prasad Central Agricultural 

University, Pusa, Bihar on the economics of wheat 

crop irrigation.  

MATERIALS AND METHODS 

NICRA project: The National Innovations on Cli-

mate Resilient Agriculture (NICRA) is a nation-

wide Project launched by the Indian Council of Agri-

cultural Research (ICAR) on February 2011 (NAAS, 

2013). It intended to strengthen the stability and 

resilience of agriculture to climate change through 

strategic planning, research and innova-

tions demonstration and interventions at field level. 

This included four components: strategic 

study, technology demonstration, capacity building 

and sponsored / competitive grants. 

Implementation of NICRA in Nawada village: In  

order to develop Nawada village as Model Irrigated 

Village under East Champaran district Bihar, Dr. Ra-

jendra Prasad Central Agricultural University, Pusa 

implemented NICRA project in the village through 

Krishi Vigyan Kendra, Piprakothi, East Champaran 

Bihar in the year 2017-18 and irrigation facility became 

functional from 2018 (Fig. 1). The concept behind the 

implementation of the aforesaid scheme was to devel-

op fresh water resources to improve irrigation facilities 

for higher crop production by involving the community 

as beneficiary. Irrigators were solely responsible for 

the operation and maintenance of the system once the 

installation is completed. Under this scheme, 06 tube 

wells with 3 hp submersible pumps were constructed 

to irrigate 12-15 acres of the area by each boring 

through underground pipelines water distribution sys-

tem to irrigate each and every field in its command. 

Presently, cropping intensity in the Nawada village is 

only 140 % due to the fact that most of the farmers did 

not have assured irrigation source and therefore re-

stricted to only Kharif season (June-October) crop, i.e., 

Paddy crop. However, this present level of cropping 

intensity can be can increased over 200 % in a year 

through the development of assured irrigation water 

sources viz., electricity facilitated tube well irrigation 

system. This will also help farmers to diversify high-

value crops adding further income to them and facili-

tate to cultivate vegetables/small duration crops in 

Zaid (Summer season: March-June) to further boost 

their livelihood. 

Specifications of technology (Shed unit): Type of 

pump: Submersible; Diameter of Bore: 4 inches; Depth 

of Bore: 300 feet; Pump capacity: 3 hp; Voltage re-

quirement: 220-240 Volt; Discharge: 4.8 litres/second; 

Capacity of Tube well (1 unit): 12-15 acre/ season. 
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RESULTS AND DISCUSSION 

The present case study highlights the impact of tube 

well-irrigation system on cost of wheat crop irrigation. 

The results from research on the effect of the demon-

strated climate-resilient technology in the village of 

Nawada showed a promising success on both the so-

cial and economic domains of Nawada village. Irriga-

tion was started in the wheat crop during Rabi season 

2018.  In order to evaluate the impact of implemented 

scheme on crop yield and cost of irrigation, two groups 

of farmers were selected. Each group had 8-10  

numbers of farmers. Information pertaining to cost of 

electric tube well irrigation was compared to conven-

tional Diesel engine operated pumping systems.  A net 

saving of Rs. 3750 ($52.59) per hectare per irrigation 

was found during the year 2018-19 (Fig. 2.) 

The farmers from Nawada village shared their experi-

ences whose livelihood solely depended on agriculture 

for livelihood. In earlier days, when there was no farm 

electric connection existing in Nawada village, farmers 

used to irrigate crops by using Diesel engines. The 

cost of irrigation used to be high by using diesel en-

gines operating pumping units as compared to electric 

operated tube wells systems.  The higher cost of irri-

gation also used to restrict to two numbers of irriga-

tions in wheat crops (Rabi season). Though water 

availability was enough,  higher number of irrigation 

cost could not result in benefit generated by selling 

produce. Other problems caused due to the use of 

diesel operated irrigation system were: 1. Environ-

mental pollution and, 2. Limited land area was under 

irrigation due to poor economic condition and re-

source development capability of farmers. 

After the implementation of the NICRA project at the 

village level, there was a saving of Rs. 1300 ($18.23) 

per irrigation for irrigation of one acre of crop field by 

the farmers. They observed that applying three num-

bers of irrigations in wheat crop, they could save ap-

proximately Rs. 4000 ($56.10) per acre as compared 

to the use of diesel engine for the same number of 

irrigations per acre.  Wheat production had also in-

creased by 10-15 % in the fields which were irrigated 

under Project due to ensured availability of irrigation 

water at critical stages during the crop season. One 

farmer could save approximated Rs. 10,000 per hec-

tare to irrigate wheat crop three times, i.e. irrigation 

frequency in rabi season whose land is in command of 

tube wells of NICRA project with enhanced crop yield. 

The comparative economic efficiency of the tube well 

system with a conventional system is given in table 1. 

Operation and Maintenance: The efficiency of any 

developed system depended on the meticulous opera-

tion, routine maintenance and awareness of the tech-

nology. In order to minimize the operational and 

maintenance costs of the tube well system, groups of 

farmers were formed to look after the post-

implementation of technology by involving farmers in 

Singh A. K.  et al. / J. Appl. & Nat. Sci. 12(4): 556 - 559 (2020) 

Fig. 1. Tube well with pumping Shed unit.  Fig. 2. Cost economics of irrigation in wheat crop under 

tube well system and conventional system. 

Particulars Tube well Conventional 

Environment Pollution None, Electricity operated Yes, Engines operated using fossil fuels 

Economy Cheaper Costlier 
No. of irrigations in wheat crop 3 2 
Crop Yield Higher Lower 
Timeliness Effective, High Capacity Time consuming, low capacity 
Area Irrigated More Less 

Cropping Intensity Can be up to 300 % Can't be higher, Farmers may not afford it 

Maintenance cost Comparatively low Higher, individually owned 
Irrigation Efficiency Higher Lower 
Farmers acceptance Higher Lower due to higher operating cost 

Table 1. Comparative efficiency of the Tube well system with conventional system, during the seasons (Rabi) 2018-19. 
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all such activities. There were six groups formed in the 

village. Each group usually consisted of 8-10 farmers 

who owned agricultural land in the vicinity of the tube 

well command so that they can conveniently irrigate 

the farm. One member of each individual group was 

chosen as the president to maintain financial records, 

records of operation and upkeep, and allocations of 

irrigation water to the fields as per demand. This com-

munity participation approach of managing to tube well 

irrigation systems helped the farmers to save capital 

which can be used for other activities. 

Conclusion 

The study revealed that the concept of development of 

the village through irrigation water resource develop-

ment, i.e. NICRA project initiated by ICAR, New Delhi 

could be a benchmark step towards sustainable agri-

culture. Cost of irrigation was reduced tremendously 

along with enhancing the wheat crop production (Rabi 

season). This technology may help to fill the disparity 

between created and utilized irrigation potentials in the 

country. The farmer could save approximately Rs. 

10000/- ($140) per hectare per season in wheat crop. 

Thus, technological intervention can reduce ill impact 

of climate change phenomenon on crop production. 

The developed technique may also be suitable to irri-

gate different crops such as horticultural crops, vege-

tables and grain crops and even forage crops during 

off-season by the adoption of micro-irrigation systems.  

Conflict of interest 

The authors declare that they have no conflict of  

interest. 

ACKNOWLEDGEMENTS 

All the authors are very thankful to the NICRA Project, 

ICAR, New Delhi, for financial support during the work. 

REFERENCES 

1. Rajput, J., Kothari., M. and Bhakar, S.R. (2017).  Perfor-

mance Evaluation of Water Delivery System for Command 

Area of Left Main Canal of Bhimsagar Irrigation Project, Raja-

sthan. Journal of Agricultural Engineering, 54(3):57-66. 

2. State of Indian Agriculture (2015-16). Ministry of Agricul-

ture & Farmers Welfare Department of Agriculture, Coop-

eration & Farmers Welfare Directorate of Economics and 

Statistics, New Delhi. 1-280.  

3. Jasna, V. K., Sukanya Som, R. Roy Burman, R. N. Pa-

daria and J. P. Sharma (2014). Socio Economic Impact of 

Climate Resilient Technologies. International Journal of 

Agriculture and Food Science Technology, 5(3): 185-190. 

4. Venkateswarlu, B., Maheswari, M., Srinivasa Rao, M., 

Rao, V.U.M., Srinivasa Rao, Ch., Reddy, K.S., Ramana, 

D.B.V., Rama Rao, C.A., Vijay Kumar, P., Dixit, S. and 

Sikka, A.K. (2013). National Initiative on Climate Resilient 

Agriculture (NICRA), Research Highlights. Central Re-

search Institute for Dryland Agriculture, Hyderabad.  

5. NAAS (2013). Climate Resilient Agriculture in India. Policy 

Paper No. 65, National Academy of Agricultural Sciences 

(NAAS), New Delhi: 20 p. 

6. Das, S., Chatterjee, A., and Pal, T. K. (2020). Organic 

farming in India: a vision towards a healthy nation. Food 

Quality and Safety, 4(2), 69-76.doi:10.1093/fqsafe/fyaa018. 

7. Venkateswarlu, B., and Prasad, J. V. N. S. (2012). Carry-

ing capacity of Indian agriculture: issues related to rainfed 

agriculture. Current Science, 102:  882-888. 

8. Arnell, N. et al. (2001). Hydrology and Water Resources. 

In: McCarthy, J. J. et al. (eds.), Climate Change 2001: 

Impacts, Adaptation, and Vulnerability. Cambridge Univer-

sity Press, Cambridge, UK, pp. 192-234. 

Singh A. K.  et al. / J. Appl. & Nat. Sci. 12(4): 556 - 559 (2020) 


