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Figure 1: Gandaki river basin in Nepal 

Gandaki river basin (Figure 1) lies in central Nepal and is one of the 

major three river basins in Nepal. Three districts, namely Kapilvastu, 

Dhading and Syangja, have been taken as the study sites for 

demonstrating drip irrigation performance for fodder production. Those 

three districts represent the elevation zones of central Nepal as Dhading 

is mountain, Syangja is hill and Kapilvastu is plain. 

 

Technology Transfer Approach 
Consultation with farmers, livestock and agriculture experts from the 

Government and academic sectors for need identification 

Field demonstration and training 

Generation of practical knowledge from field test/ observation 

Distribution of drought resilient fodder seeds to farmers 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Figure 2: Demonstrations and stakeholder meetings: (A) Drip irrigation  demonstration at 

Syangja, (B) Oat cultivation under drip system in Kapilvastu (C) Legume and cereal crops 

growing as mixed crop in Kapilvastu (D) Mulberry fodder seedling distribution to farmers in 

Kapilvastu (E) Farm demonstration of bucket drip irrigation system in Dhading (F) Women 

farmers  interaction with research team regarding water management in Kapilvastu. 

 

The purpose of this work is to promote resilience to hydro-climate 

extremes and protect livelihood and nutrition among smallholder 

livestock owning families. We hypothesize that better water and nutrient 

management through irrigation, composting, and other appropriate 

technologies introduced in a participatory way can help achieve these 

goals. 

  

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 5: Water consumption and  fodder biomass production  using  different irrigation 

systems during two growing season.  

 

From the experiment above, it was found that drip irrigation 

gives more or equal fodder biomass from the same area of land 

while consuming nearly 60% less water.  

 

Conclusion 
This project’s main aim is to transfer the most appropriate 

technology for water conservation that will be applicable for 

smallholder livestock owners. Drip irrigation was proven to 

promote efficient water use in all the research and 

demonstration site. Experiments with the drip system have been 

extended to other fodder species at the same site and found to 

be very productive. After validation, the best water conservation 

technology will be recommended during Spring 2014 to farmers 

as well as governmental officials promoting rural development in 

central Nepal. 
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Result and Summary 
The annual average amount of precipitation in the basin is changing 

significantly as suggested by observations and the PRECIS regional 

climate model. The amount is decreasing in higher parts while increasing in 

lower parts of the basin as shown in figure 3.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig 3: Projected change in annual average precipitation in Gandaki River Basin (PRECIS-A1B) 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

Fig 4:  Soil texture composition of the demonstration site 

 

Sand percentage in the soil was high at all three demonstration site, 

followed by silt and clay. The soil texture at all sites was loam type and the 

proportion of the organic matter was low (Dhading 1.2%, Syangja 0.77%, 

Kapilvastu 0.53%) as shown above in figure 4.  

 

Two different systems of irrigation (drip, furrow) and two types of fodders 

(cowpea-legume and Teocenti-cereal) with four replications each were 

planted to evaluate appropriate technology for best water conservation 

practices. In this study the furrow system served as a control for the newly 

introduced drip irrigation. The drip system showed more appropriate for 

water conservation and fodder production as shown below in figure 5.                                                                       

 
 

Soil and Water Conservation Technology to Adapt with Changing Climate in Nepal 

Introduction  

Climate change and variability are major concerns of 

developing countries. Smallholder farmers with low incomes 

are a large and particularly vulnerable group. Precipitation 

analysis indicated that there has been a tendency toward 

more frequent and intense droughts during the winter dry 

season over the past decades in agrarian western Nepal. 

Western Nepal has experienced consecutive and worsening 

winter drought conditions since 2000, culminating in a 

severe drought episode during 2008/09 (Wang et al, 2013). 

Winter drought in western Nepal can be linked to the sea 

surface temperature of western Indian Ocean (Sigdel and 

Ikeda, 2010). The topography of Nepal is extreme, with large 

rivers are flowing downstream but insufficient water for 

farming in upstream areas due to lack of infrastructure for 

irrigation. Precipitation in mountain regions is often highly 

variable (Krakauer et al, 2013) and efficient irrigation is the 

best approach for adapting to limited water supplies and 

irregular precipitation. Drip irrigation is a method that saves 

water by slowly releasing water directly to the roots of crops, 

saving 60-70% in water consumption and reducing the 

chance of disease infection (Jha, 2013). This system of 

irrigation makes the 30-60 cm top soil layer moist but not too 

wet, and exact amount of water required reaches roots.  

 

Livestock raising is the major source of income for many 

smallholders in Nepal supplying meat, milk, eggs, leather, 

wool, draft power, and manure, among other benefits. 

Livestock systems vary along the elevation gradient, from 

buffalo dominated in the low elevations of the terai to chauri 

and yaks in the mountain region. One of the major 

challenges faced by livestock raisers in Nepal are 

insufficient grasses during dry season. We propose that this 

problem can be minimized by adopting efficient irrigation 

technologies for nutritious fodder cultivation.  

 

Objectives   
 To identify farmers’ water efficiency and soil 

conservation related problems and develop 

appropriate technology for soil and water conservation 

 Performance evaluation of drip irrigation system 

against the traditional furrow irrigation for soil and 

water conservation and  crop productivity 

 To build  local  capacity of village communities 

stakeholders for transferring the proven technology  

 

Adaptive trial  and  technology transfer  
 Irrigation system (furrow and drip)  

 Optimum water use efficiency 

 Experiment of drought resilient fodder species in 

demonstration sites as well as in the fields of 

participating farmers 

 Capacity building for agro-entrepreneurship among 

rural women 

 Rainwater harvesting, composting and kitchen 

gardening 
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