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Abstract 
Sustainable food production systems and safeguarding environmental health calls for solution to 

increasing food demand and climate change. Economy of Nepal, especially rural hilly region is 
primarily reliant on agriculture which is highly sensitive to climate change. Declining soil fertility and 

degradation of soil, changing temperature and precipitation patterns, increased incidence of insect 

pests and disease are important concerns in the middle hills of Nepal. It is affecting the crop 
productivity, farm income, and ultimately livelihood of rural farmers. This paper depicts some simple 

farmer-adopted soil and water management practices from the perspective of climate smartness, and 
analyses their importance, effectiveness and impact in improving soil fertility, farm productivity and 

reducing women’s workload. These practices include improvement in preparation and management of 

farm yard manure and compost, systematic collection and use of cattle urine as base for botanical 
pesticides and liquid fertilizer, integrating legumes and fodder and forage crops into cropping system, 

small-scale collection and use of rain, run-off and waste water, and improved water use efficiency. Its 
climate smartness is assessed based on farmers’ perception and experiences, and analysis of the data 

obtained from on-farm monitoring of nutrient contents of farm yard manure and soil samples. On-
farm research studies, thesis research, farmer-led experiments, and different case studies carried out 

by the project were also based for the analysis.  

 
These practices have resulted in statistically significant increases in soil organic matter, and improved 

soil fertility and structure. Soil organic matter reached a mean of 3.77% from 3.32% after adoption of 
these practices over a period of 1-3 years. 18.6 kg additional N was annually gained from a mature 

cattle by improving farm yard manure management and collection and use of cattle urine. Nitrogen 

content of topsoil increased by 0.03% (from 0.17%). Nitrogen content of improved farm yard manure 
also increased in 3 of 5 time series and, in overall over this period. Additional benefits include 

enhanced soil carbon storage, and improved crop resilience to changes in weather patterns. Adoption 
of these practices contributed to increased productivity of cereal, vegetable and cash crops, and thus 

enhancing household income and improving food security. These practices have also been found 

effective in reducing workload of women. Particularly, improved farm yard manure and cattle urine 
collection and use, though initially demand additional labour, reduced women workload in long term 

in terms of collecting material, cleaning cattle shed, carrying manure to field and spreading in the 
field. After adoption of these practices - despite little capital outlay, men often started helping with 

work, mainly in farm yard manure improvement, urine collection and use; the tasks previously 
considered as women’s responsibility. 
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1. Introduction 

In many areas of the world where agricultural productivity is already low and means of coping with 
adverse events are limited, climate change is expected to reduce productivity and make production 

more erratic (FAO, 2010). Achieving food security by responding to climatic variability has been a 
prominent challenge of agriculture sector in Nepal. Declining soil fertility and crop productivity, shift in 

production season due to change in rainfall and temperature pattern, prolonged drought period, 

increased incidence of insect pests and diseases are some of the threats that have already started 
affecting crop production, price, and ultimately income and livelihood of farmers. As a developing 

country with low capacity to adapt, Nepal is expected to be one of the most vulnerable countries to 
the effect of climate change (Nepal Abroad, 2009) - farmers in hill and mountain regions suffering 

more. Vulnerability of this region is compounded by the fact that hill farming communities comprise 
high percentage of low income households reliant on natural resources and agriculture for their 

livelihood. Farmers often rely on rainfall with limited capacity to adapt to changing conditions, thus 

climate change aggravating the condition (Allen, 2011).  
 

In recent decades, increasing food demand and need to earn cash has led to extraction of land and 
soil. Traditional soil management practices combined with crop intensification and human induced soil 

degradation has resulted into further decline in soil organic matter (SOM) and fertility (Joshi et al., 
1995). Loss of soil productivity is mostly due to poor soil nutrient and water management, soil 
erosion, inadequate replacement of nutrients removed in harvested materials or loss through erosion, 

leaching and gaseous emissions - these deplete fertility and cause a decline in SOM level. 
Consequently, production of major cereal crops has been virtually stagnant over the past 15 to 20 

years and the national average yield of maize, wheat and rice are well below the attainable and 
experimental yield (Kaini, 2004).  

 

Besides, agriculture is also responsible for 10-12% of human-induced greenhouse gas emissions, 
excluding emissions from fuel use and fertilizer production. If these, plus forest clearance for farming, 

are included, agriculture is responsible for a much greater share of global emissions. Increasing food 
production without further increasing greenhouse gas emissions from agriculture makes this 

challenge all the greater (Pye-Smith, 2013).  

 
Managing soil fertility has now been a global concern as local environment quality becomes 

increasingly degraded by agricultural practices. Importance of protecting and restoring soil resources 
has now long been recognized by the world community (Barford et al., 2001). A strong link between 

soil degradation and desertification, loss of biodiversity, threats to food security, increase in poverty 

and increased risk of accelerated greenhouse effects and climate is recognized worldwide 
(Komatsuzaki and Ohta, 2007). Sustainable soil management practices received strong support at the 

Rio Summit (1992) as well as in Agenda 21 (UNCED, 1992), the United Nations Framework 
Convention on Climate Change (UNFCCC, 1992) and the Kyoto Protocol (UNFCCC, 1998). Agriculture 

Development Strategy of Nepal (ADS, 2013) has also put thrust on food and nutrition security, 
sustainable agriculture production linked to economic growth, livelihood improvement and poverty 

reduction. 

 
In this scenario, climate smart agriculture sustainably increases productivity, resilience (adaptation), 

reduces/removes greenhouse gas (mitigation) and enhances achievement of national food security 
and development goals (FAO, 2010). This paper analyses some of the climate smart soil and water 

management practices that are being adopted by the farmers in middle hills of Nepal. It also assesses 

contribution of these practices in improving farm productivity and income, and in reducing the 
workload of women. 

 
2. Methodology 

Climate smartness of the agricultural practices described in this paper and its contribution in reducing 
women’s workload is assessed based on farmers’ perceptions and experiences, and by the analyses of 

data obtained from on-farm monitoring of nutrient contents of FYM, topsoil, and soil organic carbon 

(SOC) survey. On-farm research studies, thesis research, farmer led experiments (FLE), farmer case 
studies and various impact studies undertaken by SSMP further verified the findings.  
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Figure 1: N-content in FYM before and after 
adaption of improved management practice 

(adapted from Shrestha et al., 2013) 

3. Climate smart soil and water management practices 

The soil and water management practices discussed here are promoted by the Swiss-funded 
Sustainable Soil Management Programme (SSMP), and implemented in several districts in mid-hills of 

Nepal from 1999 to 2014 by HELVETAS Swiss Intercooperation. These practices are largely based on 
efficient and sustainable use of locally available resources, and include improved farmyard manure 

(FYM) and compost management techniques, systematic collection of cattle urine and its use as liquid 

fertilizer and a base for botanical pesticide, integrating legumes into cropping system, and fodder and 
forage plantation. These practices, which are combined with promotion of seasonal and off-season 

vegetable and cash crop production and introduction of improved cereal varieties, and water 
management strategies - result in improved farm productivity, income and food security as well as 

greater resilience to climatic variability and reducing women’s workload. 
 

3.1 Improved management and quality of farmyard manure 

FYM forms an integral part of soil fertility 
management in Nepal, in general and a major 

fertilizer for remote area, in particular. A farming 
family usually raises at least a pair of cattle for 

manure and milk in middle hill. A mature cattle 

(cow, buffalo) normally grown under mid-hill farming 
condition is estimated to produce 1,825 kg fresh 

dung and 1,460 litres urine in a year (Subedi et al., 
2010). However, it is poorly, often haphazardly 

managed, with bedding casually laid, FYM stored in 
an open structure and spread when convenient. 

Cattle urine is treated as waste and, no systematic 

collection and use is practiced. Majority of nitrogen 
(as much as 97%) that is ingested by cattle is 

excreted in the form of urea in urine and organic 
nitrogen (N) in faeces (McCrory and Hobbs, 2001). 

Traditional method of FYM management results in 

loss of most of available N in FYM and urine through ammonia volatilization. Since urea form of N is 
highly volatile, N loss from urine is faster and much higher than from the faeces. To maximize N 

retention in urine and livestock manure, it is important to minimize loss, mainly from ammonia 
emission and from nitrate leaching during housing and storage, and following land spreading of FYM. 

 

Table 1: Comparison of nitrogen (N) gain from FYM and cattle urine - with/without 
improved management techniques 

From FYM, N gain/year 
Additional N 

gain/year 

From cattle urine,  

N gain/year 

Additional N 

gain/year 

Traditionally 

managed 

Managed with 
improved 

techniques 

Managed with 
improved 

techniques 

Without      
systematically 

collected 

With 
systematically 

collected 

With 
systematic 

collection 

15 kg 21 kg 6 kg 4.2 kg 16.8 kg 12.6 kg 

 
Improved management of FYM involves the whole chain: i) careful collection, layering and moistening 

of raw material; ii) shading heap from sunlight to minimize N volatilization; iii) protecting heap from 
rainfall to reduce leaching and erosion; iv) immediate mixing with soil after taking FYM to the field; 

and v) systematic collection and use of urine as a liquid fertilizer and preparing urine-based botanical 

pesticide. These steps simply require locally available materials: rice, wheat or millet straw, dry grass 
or leaf thatch, stone slab, vine crops combined with simple structure of bamboo or wood can provide 

shade for FYM heap - some farmers also use corrugated galvanized iron sheet. To protect heap from 
run-on rain water, stone wall can also be provided. 

 
Table 2: Effect of sustainable soil management practice (improved FYM) on nutrient 

fertility attributes of soil 

Series n 
Soil pH Soil organic carbon, % Total N, % 

Start End Increase % Start End Increase % Start End Increase % 



4 

mean mean and 

significance 

mean mean and 

significance 

mean mean and 

significance 

2000-2001 88 5.99 5.94 -1ns 2.82 3.44 22*** 0.14 0.18 25*** 

2000-2002 130 5.94 6.04 2* 3.65 3.91 7ns 0.19 0.2 4ns 

2000-2003 43 5.41 5.94 10*** 3.04 3.86 27*** 0.16 0.23 43* 

2002-2005 16 5.87 5.74 -2ns 3.34 3.39 2ns 0.18 0.17 -6* 

2003-2006 50 5.77 5.67 -2ns 3.59 4.05 13* 0.18 0.2 12** 

All 327 5.85 5.93 1ns 3.32 3.77 14*** 0.17 0.2 16*** 

Significance of difference between pre- and post-SSM means (***p <0.001, **p <0.01, *p <0.05, ns 

p >0.05). 

 
Monitoring of N-content in FYM 

before and after improved 
practices that was introduced to 

350 farmers’ fields over a period 

of 1-3 years showed a significant 
but inconsistent improvement in 

FYM quality. Increase in N-content 
of FYM after adoption of improved 

technique was substantial and 
significant in 3 of 5 series, and 

overall (figure 1). Improved 

management practice maintains 
nitrogen content of FYM between 

1-1.5% against 0.5-0.7% N in 
traditionally managed FYM - in 

Ramechhap, it increased by 

0.11% in 4 years period (table 3). 
It adds a significant portion of N 

(6-8 kg per cattle per year; table 
1) in FYM which otherwise would 

be lost through volatilization and leaching, thus reducing cost incurred in buying chemical fertilizer 
(Bishwakarma et al., 2014). Application of improved FYM showed a significant increase in soil N on 

the whole and in 3 of 5 individual time series (table 2). The topsoil N content increased in parallel 

with SOM, but the effect was slightly less consistent, with significant increase recorded overall and in 
3 of 5 time series (Shrestha et al., 2013). Since soil organic carbon (SOC) level is very sensitive to soil 

management practices, sustainable soil management practices clearly and significantly contribute to 
increased SOC. Several long-term studies have also shown the benefits of manuring, adequate 

fertilization and crop rotation in maintaining productivity and in increasing carbon input into the soil 

(Reeves, 1997). 
 

It is also found the 
reduction in number of 

farmers using chemical 

fertilizers by 13% after 
adoption of improved 

practice (table 4). Use 
of chemical fertilizers 

(urea and DAP) per unit 
area and its cost also 

decreased - urea by 

44% and DAP in 7%. 
Thus, these 

technologies also 
indirectly contribute in 

reducing greenhouse 

Table 3: Change in major nutrient content of soil and 

FYM after adoption of improved practices in Ramechhap 
district (n: 21 FYM; 39 soil) 

Particulars 
Baseline 

2010 

Endline 

2014 
Remarks 

FYM     

Moisture, % 50.5 51.8 - 

Nitrogen, % 0.87 0.98 Minimum to 

medium 

Soil    

Soil pH 6.4 6.7 Closing 
towards neutral 

Org. matter, % 3.68 5.26 Medium to high 

Nitrogen, % 0.18 0.57 Medium to high 

Phosphorus, kg/ha 64 103 High 

Potash, kg/ha 428 964 High 

Table 4: Change in use of chemical fertilizers after adoption of 
improved management practices of FYM and cattle shed, and 

use of cattle urine (n: 25 households) 

SN Particular Before After Change 

1 Farmers using chemical fertilizers, 

no. 

23 20 -13% 

 Farmers using urea, no. 23 16 -30% 
 Farmers using DAP, no. 7 8 +14% 

 Amount of urea used, kg/ropani 6.4 3.6 -44% 
 Amount of DAP used, kg/ropani 4 3.8 -7% 

2 Approximate amount of chemical fertilizers needed for 

7.3 ropani land 

 

 Urea, kg 46.9 26.2 -44% 

 DAP, kg 29.8 27.7 -7% 
 Cost of urea, Nrs.  2,281 1,277 -44% 

 Cost of DAP, Nrs.  863 802 -7% 
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gas emissions during the production of chemical fertilizers. Besides, the farmers reported increased 

soil moisture, better soil aggregation and easier tillage, reduced incidence of white grub and creation 
of conducive environment for soil micro-organisms after use of improved FYM into soil.    

 
3.2 Systematic collection and use of cattle urine 

Cattle urine could be a major source of N and an alternative to urea for vegetable and other cash 

crops. Farmers also use urine in cereals as a manure to top-dress. For systematic collection of urine, 
structure of cattle shed is improved with gently sloped-floor. The floor is made as impermeable as 

possible using the available resources, e.g., stone slab, clay, cement, with a shallow gully to 
channelize urine to a collection pit. Urine collection pit can be earthen lined with plastic sheet or 

submerged plastic drum or cement tank inside the shed. Urine can also be channelized to collection 
pit via plastic pipe or (hollow) bamboo stem or a ditch outside the shed. To reduce evaporation and 

protect urine from mixing with rain and run-off, collection pit needs cover -- specification of improved 

cattle shed is given in table 5.  
 

Table 5: Specifications of improved cattle shed of different sizes (small size: accommodating 2 
cattle; medium size: accommodating 3-5 cattle, large size: accommodating >5 cattle) 

SN Particular Small size Medium size Large size 

1 Floor    
 Length, m 5 6 10 

 Width, m 2.5 2.5 2.5 

 Height from the ground, m 0.15 0.15 0.15 
 Depth of urine canal, m 0.1 0.1 0.1 

 Width of urine canal, m 0.3 0.3 0.3 

2 Manger    
 Length, m 5 6 10 

 Width, m 1 1 1 
 External height, m 0.6 0.6 0.6 

 Internal height, m 0.4 0.4 0.4 
 Edge width, m 0.1-0.15 0.1-0.15 0.1-0.15 

3 Urine collection tank    

 Length, m 0.6 0.75 1 
 Width, m 0.5 0.75 1 

 Depth, m 0.5 0.6 1 

 Covering slab 0.1 m more than both length and width of tank 

4 Volume of urine that can be 

collected at once, lit. 

150 340 1000 

 
Improved cattle shed with systematic and efficient collection of urine minimizes nitrogen volatilization 

and reduces loss of its fertilizer value. Collected urine after letting around 3 weeks for decomposition 
is used as liquid fertilizer, particularly in place of urea in cash crops. Farmers reported enhanced 

tillering after using urine (as topdressing) in rice and millet in Ramechhap district. Besides, urine is 

also used as a base for preparing botanical pesticide.  
 

With improved management of FYM and systematic collection of urine, a pair of cattle can provide 
around 100 kg of urea in a year (table 1), thus reducing the expense on chemical fertilizer and 

pesticide. Besides, improved shed makes its cleaning easy and handling of fodder and forage 

efficient, thereby minimizing risk of livestock diseases (Bishwakarma et al., 2014). Farmers from 
Ramechhap district also reported decreased incidence of livestock diseases, like foot and mouth 

disease, tapeworm, after improving cattle shed since it keeps floor and manger clean (no muddy) and 
allows cattle rest conveniently.   

 
3.3 Preparation and use of urine-based botanical pesticide 

Urine-based botanical pesticide, which is based on local resource, knowledge and skill, is an 

environment-friendly management practice of insect pest and disease. Different plants that possess 
pesticidal properties (like, repellent, anti-feedant, toxicant, growth inhibitor) are used to prepare it. 

Most commonly used plants are Justicia adhatoda (asuro), Artemisia vulgaris (titepati), Eupatorium 
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adenophorum (banmara), Azadirachta indica (neem), Melia azedarach (bakaino), Tagetes erecta 
(sayapatri), Urtica dioica (sisno) etc. Various parts of these plants (e.g., leaf, tender stem, flower, 
fruit, whole plant) are chopped and fermented in cattle urine for 3-6 weeks. Liquid pesticide is then 

mixed with water in appropriate proportion (1:4-8) depending on stage of crop growth and sprayed 
at 7-15 days interval. Other materials like ash, cow dung, green chilli, mustard cake, soap is also 

mixed to enhance the effectiveness.  

 
Several on-farm studies and FLEs showed that urine-based botanical pesticide is effective in 

managing several insect pests with no or minimum damage to local agro-ecosystem. These botanical 
pesticides often have ameliorating effect on the plant-soil environment and beneficial organisms, 

supplying several essential nutrients and adding organic matter to the soil, and acting as a plant tonic 
(i.e., cattle urine can contain up to 1% nitrogen) enhancing better crop growth and production, 

especially in stressful situation (Shrestha et al., 2013). It also reduces expenditure on application of 

chemical pesticide (Bishwakarma et al., 2014). 
 

3.4 Composting and crop residue management 
Compost is generally prepared in the field and is an appropriate technology for those farmers who 

own no or less livestock and/or whose farm land is very far to transport FYM. Compost can be 

prepared in the field using locally available crop residues, vegetation from terrace riser and other 
farm area, forest litter etc. It avails organic manure to the soil where alternative is limited and also 

reduces the transportation cost and time. By minimizing cost and application of chemical fertilizers, it 
improves SOM and soil nutrient level. Besides, biomass burning and uprooting legume is avoided. 

Crop residue is incorporated into soil, also used as livestock bedding (later to be incorporated into 
FYM or compost pits). These practices can help to reverse the situation of continued biomass removal 

from agricultural soil, and supplement the SOM and major plant nutrient level. 

 
3.5 Integrating legumes into cropping system 

Leguminous crops, like bean, pea, cow pea, soybean, lentil etc are included in cropping system in 
several ways: mixed or relay cropping system with cereals, vegetables as grain, vegetables for 

household consumption and generating additional cash income, soil improver, cover and green 

manuring crop, and as forage crop to improve livestock nutrition. Since legumes can withstand 
adverse climatic condition (e.g., drought) and incidence of insect pest and disease, it is often 

considered as compensation crop in case the major crop fails or is lost in case of adversity.  
 

Legumes improve nitrogen level in cultivated soil through biological nitrogen fixation and scavenging 

residual soil nitrogen, making it available for subsequent crops. It also supplies organic matter to soil, 
suppressing weeds and breaking pest cycles (Magdoff, 1998). Leaving root system of legumes 

enhances soil biomass and nitrogen level. It does not require intensive care and agronomic practices. 
Thus by reducing the cost of cultivation, including expense in chemical fertilizer, legumes also provide 

protein rich food and forage. Growing legumes along with cereals leads to nutrient recycling. It is 
prolific leaf shedder, and act as a natural manure to conserve soil moisture and maintain soil fertility 

(Tiwari, 2001) and improving physical characteristics of soil. 

 
3.6 Production of fodder and forage crops 

SSMP promotes planting of both fodder and forage crops in crop rotation, on terrace riser, or on ridge 
and wasteland around farm, which often account for 25% of farm area. Thus it well utilizes marginal 

and unused land reducing the risk of soil erosion and nutrient loss. On-farm production of fodder and 

forage crops is an appropriate strategy to provide livestock with improved (quality) feed for enhanced 
livestock production. It re-cycles nutrients, and builds resilience of local agro-ecosystem.  

 
Added benefits of small on-farm fodder and forage plantation include the fact that it encourages stall 

feeding and reduces workload of women, significantly decreasing time and energy associated with 
collecting fodder for their livestock from off-farm location. It thereby reduces pressure on forest for 

supply of fodder and forage. Incorporation of multi-purpose fodder species also provides several 

economic benefits, like wood, herbal medicine, timber, fruits etc (Bishwakarma et al., 2014). It 
improves soil structure and fertility, thus rain soaks into soil more readily resulting in water table 

replenishment (especially in desert and dry areas), thereby making water more accessible to plants, 
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livestock and people. Other advantages include increasing resilience of farming system to extreme 

weather events, diversifying sources of food and income, protecting land and water resource, and 
sequestering carbon into soil, root and biomass (Cooper et al., 2013).   

 
3.7 Water management strategies 

Farmers have perceived a significant change in rainfall pattern with either a complete lack of, or late 

occurrence of winter rain, and more intense but less frequent rain in summer. It’s also shown by a 
study carried out by SSMP in six mid-hill districts (Dolakha, Baglung, Myagdi, Mustang, Dadeldhura, 

Baitadi) in 2010. Fluctuation in rainfall (1999-2008) has resulted in more severe and prolonged 
drought period, increased frequency of hailstorm, increasing crop failure, and often reduced snowfall 

at higher altitude (SSMP, 2010). Since these farmers depend on rainfall and have limited resources, 
they face increasing challenge in managing water for agriculture. Prevailing climatic variability seems 

continue to aggravate the condition. So water management strategies need to be developed for 

smallholder farmers to ensure survival of crops in difficult years. 
 

Farmers construct a small earthen pit or pond lined with plastic sheet or clay or cement often near 
home (kitchen), water tap and close to or in kitchen garden and vegetable field. Grey water or waste 

water is channelized into the pond through a narrow gully. During rain, surface run-off water is also 

led to the pond, in some instances farmer use plastic as a ditch. To guide roof run-off water to the 
pond, bamboo gutter or plastic pipe is used. This low cost technology has very effective in irrigating 

vegetable and other cash crops, thereby reducing the risks associated with water deficiency. It has 
enabled farmers to produce high value cash crops even in dry and off season (Bishwakarma et al., 
2014). One of the experienced leader farmers in Ramechhap district harvests around 30,000 litres 
rain water in a year; besides he also collects waste and grey water. This amount of water is sufficient 

for his vegetables cultivated in 2.5 ropani land and 8 poly-house tomato.  

 
Proper and timely application of water, such as drip irrigation, is one of the appropriate methods to 

increase water use efficiency. It requires less water than flooding or sprinkling. Regmi et al. (2009) 
reported that drip irrigation saves water, improves yield and reduces crop loss during drought, 

thereby combatting water shortage. It - as compared to conventional (bucket) irrigation method - 

resulted in 31% water saving and increased production area of cauliflower by 46% with the same 
source of water. Moreover, average production per plant increased by 14%, it reduced irrigation 

labour costs by 40% and that for weeding and earthing-up by 33% (Khanal et al., 2013). 
  

4. Effect of climate smart practices in improving soil productivity and household income 

Climate smart soil and water management practices combined with improved crop varieties and 
irrigation contribute to increased production of cereals, seasonal and off-season vegetable and cash 

crops, thus improving farm income and food security. Independency of these practices on external 
input also contributes to increased productivity, income and livelihood of rural farmers with no or little 

access to inputs (FAO, 
2009). Majority of farmers 

who have been adopting 

such practices over the past 
five years have reported 

increased soil fertility, easier 
tillage operation, decreased 

input cost (by 30% in 

Ramechhap) and often 
doubling of yield of cereal, 

vegetable and cash crops 
(SSMP, 2010b). FLEs showed 

that adoption of such 
practices increased crop yield 

by up to 30% as compared 

to traditional practices. 
Improved soil structure, 

increased SOM and nutrient 

Table 6: Result of farmer led experiment on use of improved 

FYM and chemical fertilizer in potato carried out by farmer, 
Mr. Bhakta Bahadur Thapa, Ramechhap district in 2013 

Particulars Traditional 
practice 

Improved 
practice 

Area of experiment, m2 32 32 

Potato seed, kg 2.5 2.5 
Amount of FYM, kg 50 50 

Urea, kg 2.5 0 

DAP, kg 0.6 0 
Potash, kg 1 0 

Bavistin, gm 5 5 
Cattle urine, litre 0 8 

Labour cost, Nrs.  38 76 
Total expense (seed, fertilizer, 

pesticide, labour), Nrs.  

438 326 (34% lower) 

Production, kg 22.5 25 (11% increase) 
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supply from organic source are responsible for the increment.  

 
The farmers (n: 691) reported an increase in annual farm income (lowering per unit cost of 

production; table 6) from NPR. 4,000 to 56,000 from the sale of vegetable and cash crops during the 
period of four years in Ramechhap district. Its production (7 to 274 mt) and sale (1 to 218 mt) along 

with area of production (6 to 40 ha) increased during this period. Per capita vegetable consumption 

also raised by 26%. Similarly, number of households earning an annual income of more than Nrs. 
20,000 reached from 26 to 406. Improved rural road network followed by increased access of farmers 

to market centres is one of the important reasons behind it. It also contributes to improve food 
security of people living in harsh and difficult terrains, and in areas that are prone to adverse effect of 

climate change. Improved farm productivity and income increased the number of household with 
more than 6 months food sufficiency by 37% (from 27%) in the district. Importantly, it lured 27 

migrated men to adopt commercial agriculture during this period.  

 
5. Effect of climate smart practices in reducing workload of women 

Increasing migration of men has made Nepalese agriculture sector tending towards feminization 
(Gartaula et al., 2010). It is indicated by increasing trend of women’s participation in agriculture from 

36% in 1981 to 48% in 2001 (FAO, 2010). Out migration of men coupled with poverty has added an 

extra workload on women for sustaining household and food security. With increasing workload of 
women, it is quite unwise to expect women’s participation in planning, management, decision-making 

and empowerment processes. It is essential to have equal participation of women in decision-making 
process to improve the current situation of rural women (United Nations, 1999). There is a need to 

have strategic concern in increasing women’s participation in various empowerment programmes. 
 

There are many labour-saving technologies and practices that can assist women with their domestic 

chores and in their farming and off-farm activities. Some of the agricultural technologies described 
above have labour saving impact to some extent either directly by reducing workload of women or 

encouraging men’s participation and sharing work to reduce her workload (Bishwakarma, 2013). 
 

Women’s workload reduction 
The chores like cattle shed, FYM and urine management, collecting fodder and forage are generally 
considered to be the responsibility of women in hill farming system. It has been found that adoption 

of improved management practice of cattle shed and FYM eventually reduces workload in cleaning 
stall, collecting and storing manure in heap/pit, carrying it from heap/pit to the field and spreading - a 

field study carried out in Ramechhap district showed the reduction of time and labour by half (table 

7) which is because of ease in cleaning stall, light weight and friability of well-decomposed manure.  
 

Table 7: Change in women’s workload after adoption of climate smart technologies: A 
case from Ramechhap district (average size of land holding: 6 ropani; livestock: 3) 

SN Activities Before After Change, % 

1 Cattle-shed and FYM improvement (n: 25 households) 

 Collecting and storing FYM, time/day 2 1 -50 
 Collecting and storing FYM, min/time 98 32 -67 

 Carrying manure to field, person 10 7 -36 
 Spreading manure in field, person 2.2 1.1 -50 

 Average   -51 

2 Collection and use of (waste, grey, rain) water at household level (n: 18 households) 

 Irrigating crops, time/week 3 4 47 

 Irrigation management, hour/time 3.5 1.4 -60 

 Irrigated land, ropani 2 3.2 +60 

3 Promotion of fodder and forage crops (n: 16 households) 

 Managing fodder/forage, day/week 6 4 -37 

 Managing fodder/forage, hour/day 4.6 1 -78 
 Available types of fodder/forage 4 7 +75 

 

Similarly, after adopting water management strategies, average time spent for managing water to 
irrigate vegetables decreased by 60% and the frequency of irrigation in a week increased by 47%. It 
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encouraged the farmers to raise the area of land under vegetable and cash crops from 2 to 3.2 

ropani. Similarly, the study revealed a reduction in time of women in managing fodder and forage for 
livestock. The number of days that women need to visit forest to look for and collect fodder and 

forage decreased by 37% in a week as it’s now available in homestead area. It also significantly 
reduced (by three fourth fold) the average time spent to manage fodder and forage in a day. 

 

Gender participation 
It’s evident from the study that after adoption of improved management practice of cattle shed and 
FYM, water collection technology, and plantation of fodder and forage, men started sharing work with 

women in these tasks which has traditionally been considered as the latter’s duty. Number of women 
involvement after adoption of these technologies has reduced by ≥50% (83% in fodder and forage 

plantation) in all three cases (figure 2). Sharing of workload between them after cattle shed and FYM 

improvement increased by almost 50%. Enhanced comfort to collect and store manure - often using a 
manuring fork, provision of drainage to lead urine to collection pit combined with improved quality of 

manure, and increased production and income from agriculture has been reported as encouraging 
factors to tempt men. Increment in workload sharing between women and men was also substantial 

after adoption of water collection technology and plantation of fodder and forage crops - by 160% 

and 250% respectively. This uptake by men is all encouraged by availability of irrigating water and 
fodder, forage nearby home, increased farm productivity and household income.  

 
6. Scaling up pathways 

The soil and water management practices as described above are low cost technologies. It not only 
benefits farming communities but also the general public as a whole, and the environment. In context 

of increasing pressure on agricultural production in rural areas due to outmigration of youth and men 

for employment, these technologies were also found reducing women’s workload substantially. To 
adopt these practices, the farmers need political, economic and social commitment and incentive. 

 
Provision of both technical and financial support for cattle shed and FYM improvement, especially for 

smallholder farmers, would be one of the alternatives to substitute increasing use of chemical 

fertilizers and encourage farmers to adopt climate smart soil and water management technologies. 
Depending on the size of livestock, type of cattle shed and availability of local materials, a cattle shed 

can be redesigned with an outlay of Nrs. 7,000 to 24,000. The return on investment is covered within 
a short period as farmers can have additional 38 kg nitrogen (which is equivalent to almost 100 kg 

urea) from a pair of cattle in a year. It saves the farmer’s cost to purchase chemical fertilizer, benefits 
both soil and atmospheric environment, uses local resources, and makes the initial investment 

profitable in long run. These technologies coupled with income generating production technologies 

will make farming profitable and livelihood better to a large extent. 
 

 
 

Figure 2: Change in involvement of women and men before and after adoption of climate smart 
technologies (a. Cattle shed and FYM improvement, b. water collection and c. fodder and forage 

plantation): A case from Ramechhap district 

a. b. c. 
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Figure 3: Agricultural demand that mostly includes 
climate smart management options are endorsed from 

Village Council following participatory planning process 
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Recently, mainstreaming climate smart agricultural technologies in governmental plans and policies 

has supported in its upscaling at wider scale. The government has recognized and internalized such 
technologies as sustainable soil and crop management strategies which is reflected in policy and 

programme of the Department of Agriculture (DoA) of the Ministry of Agriculture Development 
(MoAD). The DoA initiated to support farmers to promote improved cattle shed and FYM management 

in 40 hill districts in Fiscal Year 2013/014; the number of districts reached 51 in Fiscal Year 2014/015. 

Afterwards, District Agriculture Development Office (DADO) started to include these technologies in 
their regular programme and implement in the district after approval from the DoA. Similarly, 

extension of these technologies is being backed at local level (district and VDC) by mainstreaming 
into local level development policies, strategies and programmes.  

 
In many districts including SSMP-working 

districts, VDCs have initiated to allocate 

budget for agriculture sector from its block 
grant and utilize it in promoting and 

upscaling these technologies. This 
allocation has also encouraged other 

development agencies, including District 

Development Committee (DDC), DADO, 
District Livestock Service Office (DLSO) to 

channelize fund and programme to VDC to 
follow one-window approach of local 

agriculture development.  
 

Development of extension agents in these 

climate smart technologies at local level 
and development of a mechanism to 

mobilize them based on demand and paid-
extension service system will be a step 

further in its institutionalization process. 

Establishment of Agriculture, Forestry and Environment Committee (AFEC) at VDC level, according to 
the provision of Local Self Governance Act 1999 and Regulations 2000, drove forward the local level 

planning process of agriculture development (figure 3). AFECs have been effective in including these 
climate smart soil and water management practices in local agriculture development plan, utilizing 

agricultural fund and its monitoring. Besides, it also develops, capacitates and mobilizes local 

extension agents (i.e., ELFs) in these technologies in collaboration with concerned line agencies and 
development partners. 

 
Increased thrust of the government on promotion of organic agriculture, recognition of organic 

manure as a fertilizer (Fertilizer Act 2001), and provision of subsidy to establish organic fertilizer 
factories and buying organic fertilizer are some of other prominent steps to upscale these 

technologies. Besides, the focus of Climate Change Policy (2011) and the framework on National 

Adaptation Programme of Action (NAPA) and Local Adaptation Plan of Action (LAPA) on formulating 
local adaptation plan in agriculture sector has widened the scope of extending climate smart soil and 

water management practices. 
 

7. Conclusion 

There is an urgent need to make Nepalese agriculture sector responsive to current climatic variability 
and climate change in long run. It should also tackle the alarming challenge of food security in the 

meantime. The technologies and practices discussed in this paper provide options for farmers to 
strengthen their adaptive capacity to increased climatic variabilities, increase crop productivity and 

farm income, and enhance food security. It also helps environment positively by increasing carbon 
sequestration and reducing greenhouse gas emission either directly or indirectly. It delivers benefits 

to soil and atmospheric environment with little or no capital outlay and without imported inputs. In 

context of agriculture feminization, it remarkably reduces workload of women providing the space for 
sustaining household and food security, and for their participation in decision-making and 

empowerment process.  
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To make agriculture to contribute to sustainable development for food security, livelihood 
improvement and poverty alleviation under current and future climate change scenario, there is an 

urgent need to integrate such climate smart soil and water management technologies into agricultural 
development policies and plans, and significantly increase investment in this sector. It can also 

strategically support in increasing women’s participation in various empowerment processes. Besides, 

greater emphasis needs to be placed on agriculture in current and future climate change negotiations. 
Importantly, the farmers need political, economic and social commitment and incentive for wider 

adoption of these technologies. 
 

 
----- 
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