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Nepal 

 

• Total arable land: 2.2 million ha 

• Irrigable land: 1.77 million ha 

• Irrigated land: About 1.55 million 

• Year-round irrigation: About 40% 

• GDP contribution by Agriculture : 23% 

• Land-holding size: 0.79 ha 

 

 

• Agriculture remains important in driving 

economic transformation, sustainable 

livelihoods, & development in 

developing countries, like Nepal. 



Agricultural Engineering 

 If you like formation of nexus in 

food, technology & nature, consider 

a career in agricultural engineering. 

 AE = Application & management of 

engineering principles in 

agriculture,  rural development & 

environmental sustainability 





AE Contribution: Sustainable Agriculture 

 Agricultural mechanization & automation 

 

 Resources conservation technologies 

 

 Climate-smart agriculture/ Protected Agriculture/ Greenhouses  

 

 Precision Agriculture 

 

 Agricultural infrastructures development & management 

 

 Post-harvest & processing engineering 

 

 Agri-Environmental sustainability 

 



Agricultural Mechanization 

Use of farm power & machineries in 

agriculture to: 

 increase land, labor, resources & crop 

productivity 

 

 reduce the cost of production & animate 

drudgery 

 

 farming business “Profitable & Sustained 

Industry” 

 

 

Animate 

Machine Environment 



Status w. r. t. Energy use in Agriculture  

SN Country Energy Use (Kw/ha) 

1 Highly mechanized countries (Japan, US, 

Australia) 

8-10 

2 India (National Average) 2.5 

                              Punjab 5.0 

3 China 5.0 

4 Bangladesh 1.9 

5 Nepal (National average) 0.8 

            (PMAMP intervention area) 1.45 



Correlation between  

Farm Power & Productivity 

                                                                                      

               

                                                                            Source (Singh 2018) 

It implies: 

1. Power use & agricultural productivity has proportional relationship. 

 

2. High scope of increasing productivity in Nepal with the use of improved AM. 

 
  



Efficiency @ CHCs- PMAMP 

Types of CHC MOE Remarks 

Individual 47% Results are statistically insignificant. 

Cooperatives 46% 

Groups 44%                                   

                                   Source (CIMMYT, 2022) 

It implies:  

1. The MOE in CHSs  is below 50% - high scope to increase. 

 

2.   Investment in operational & capacity development of  CHC is required to improve MOE & make them 

profitable & sustainable. 
 

 



Bardiya 



Source: Kantipur Daily- 2080 



Source: Ratopati 



Private Sector in AM 

AM Policy, 2071 has considered that private sector will lead the AM program. 

 

 

 

 

 

    

 

In 2070 BS, Nepal Agricultural Machineries Entrepreneurs 

Association (NAMEA) was established. 

 

In collaboration with GoN, NAMEA has been organized 5 

AgriMech Expo.  

 

 

 

 

 

    



Contribution of AM- Summary 
 Saving in Water, Seed & Fertilizer: 15-20% 

 

 Saving in time: 20-50% 

 

 Reduction in Manual Labor: 20-30% 

 

 Reduction in input production cost: 10-60% 

 

 Increase in overall farm productivity: 10-15% 

 

 Yet to Finalize: Animate Drudgery, Quality & Accuracy 

 

 

 

 

 



Resources Conservation Technology 

Conservation/ Minimum/ Zero Tillage 

 

 Land preparation and sowing cost: 1/3 of 
traditional practice.  

 

 Saving:100 lit of diesel/ha in land preparation 

 
 Saving: at least 25 % of irrigation water 

 

 Improve: nutrient use efficiency 20% 

 
 Better yield: 20% more than traditional  



AE---Climate-Smart / Protected 

Facility / Greenhouses  

 



Precision Agriculture 

 



HYDROPONIC Production 

 Installed Hydroponic laboratories at NARC- National Horticultural Research Center. 

Plants are grown in water-based nutrient solution. This method reduces water usage and allows 

precise control over nutrient delivery. 

 Design: Er Dr Shiva Kumar Jha (Scientist- Agricultural Engineering) 



Functionally Correct Agricultural 

Infrastructures Design & Estimate 

 



 

Rustic Store 

 

Potato Tissue Culture Lab 



Animal Shelters 



Fish Hatchery 

 Aquaculture Engineering  



          Latest AGRITECHs 
 



RAINOUT SHELTER 

 shelter operates automatic on raining to cover crop & protect from rain.  

 It is world most advance technology developed at three research station of NARC 

 Design: Er Dr Shiva K Jha 



 

Post-harvest engineering 

 



बेसार प्रशोधन उद्योग सनुसरी 

Post-harvest & Processing Engineering- Examples (PMAMP) 



Challenges & Recommended Solution: 

 

Challenge:  
1. Weak Institutional 

Arrangement for AE in MoALD 

 
 

 

Solution:  
Strengthening of Agricultural 

Engineering Extension / Research 

 

 

 

Ministry of Agriculture and Livestock Development 

National Agricultural Engineering Centre 

Directorate of Agricultural Engineering (Province wise) 

Agricultural Engineering Post in DAKC/ DADO/LSKC 

Agricultural Engineering post in each Municipality  



Challenge Continued………………. 

Challenge 2: 
Absence of clear-cut, defined & specific ToR, Roles & 
Responsibilities 
 

Recommended Solution: 
Defined ToR by Nepal Engineering Council for Agricultural 
Engineering Profession under Ministry of Agriculture & 
Livestock Development, (Taking Help of NEA) 
 
 
Challenge 3:  
Valuation of agricultural infrastructures by other 
professionals in banking purposes 
 
Recommended Solution: 
Defined ToR by Nepal Engineering Council for Agricultural 
Engineering Profession 
 
 

 
 
 

 

 

 

 



Government of India Initiatives in AM 

Making AM sustainable, a special „Sub Mission on Agricultural 
Mechanization (SMAM)‟ introduced in 2014 with IRs. 4557 crore. 
 
Objectives:  
1. HRD in AM 
2. Quality Control of Agricultural Machines  
3. Incentives in Purchase of Agricultural Machines & Setting up of CHCs 
 
 
Result: 
a. 13 Lakh new machines & 28000 CHC 
b. The farm power availability from 2.02 kw/ha (2016-17) to 2.49 kw/ha in 
(2022-2023).  
c. Phenomenal expansion of cropped area, cropping intensity and overall 
productivity. 
 

 
 
 

 

 

 

 



Roadmap: Agricultural Industrialization via 

Agricultural Mechanization 





Conclusion 

     1. Agricultural Engineering is the base of modern  agriculture. Land 

consolidation & then mechanized agriculture in service provider model is 

the pre-requisite of prosper Nepal. 

 

2. Design, estimation & development of agricultural infrastructures should 

come under AE profession by rule (Defined ToR, Professional Code of 

Conduct- NEC Rule) 

 

3. Institutional reform in AE services is urgent need. Launching a special 

10-years mega project (PAIM) in 3P model. 

 

4. “Nothing Goes Right if Agriculture Goes Wrong”. Agriculture can‟t go 

right if engineering goes wrong. 
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