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irrigation facilities, ownership to transportation vehicles, participation in training program and 

variety were significant and positively related with productivity of ginger. 

 

Adoption of intercrops with ginger (INT_C) 

The intercropping of ginger with other crops was found significant at 1 % level of 

significance and has a positive relationship with productivity of ginger.  In this study, the result 

showed that the productivity of ginger was 52 % higher when intercropping was done with ginger 

as compared to sole cropping holding other factors constant in the study area. This result is in 

consistent with HVAP(2011) which found higher yield of rain fed ginger when grown  

intercropping with maize that facilitate ginger with partial shade.  

 

Access to irrigation facilities (IR_GTN) 

The accessibility of irrigation facilities among the ginger producers was significant at 1 % 

level of significance and has a positive relationship with productivity of ginger. The result from 

this study showed that ginger producers who have access to irrigation had 17% more productivity 

of ginger as compared to those ginger producers without access to irrigation facilities. This finding 

is in support of study conducted by Acharya et al. (2013) where they found that the use of high 

yielding variety of ginger coupled with irrigation and fertilizer application lead to increase in 

productivity of ginger. 

 

Ownership to transportation vehicles (TR_PORT) 

Producers who owns their own transportation vehicles like pick up van, four wheelers  was 

found positive and significantly related with productivity of ginger at 10% level of significance. 

Producers who own their own vehicles had 7% more productivity of ginger than producers without 

their own vehicles holding other factors constant.  

 

Participation in training programs (PAR_TAR) 

Ginger producers participation in training program was found significant at 5% level of 

significance and has a positive relationship with productivity of ginger.  In this study, the result 

showed that the extension training programs was found 19% higher as compared to other programs 

holding other factors constant. 
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Variety (V_TY) 

The variety of ginger was found significant at 5 % level of significance and has a positive 

relationship with productivity of ginger.  In this study, the result showed that the productivity of 

Boshe variety of ginger was found 11% higher as compared to Nashe variety of ginger while other 

factors constant in the study area which is in consistent to (HVAP, 2011) which found that the 

yield and quality of Boshe variety is considered better than Nashe variety and also fetches higher 

prices. 

Table 8. Summarization of variables used in econometrics model 

Variables Description of variables Obs. Mean Min Max 

GEN_HH Gender of household head 

(Male =1 and Women = 0) 
160 0.73 0 1 

INT_C Adoption of Intercropping 

(Yes = 1 and No = 0) 
160 0.87 0 1 

ECO_P Economically active people (15-59 years) 160 3.23 1 10 

ED_U Education 160 2.52 1 4 

IR_GTN Access to irrigation 

(Yes = 1 and No = 0) 
160 0.68 0 1 

TR_PORT Ownership to transportation vehicles vehicle 

(Yes = 1 and No = 0) 
160 0.34 0 1 

PAR_TAR Participation in training programs 

(Yes = 1 and No = 0) 
160 0.88 0 1 

V_TY Variety 

(Boshe =1 and Nashe = 0) 
160 0.53 0 1 

E_XP Experience on ginger cultivation (years) 160 18.25 9 30 

AC_CR Access to credit 

(Yes = 1 and No = 0) 
160 0.55 0 1 

CH_FERT Chemical fertilizers  

(Yes = 1 and No = 0) 
160 0.68 0 1 
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Table 9. Determinants of productivity of ginger  

Variables Coef. SE t P>|t| 

Gender of household head 0.03 0.04 0.65 0.52 

Intercropping 0.52*** 0.06 8.30 0.00 

Economically active people 0.008 0.01 0.57 0.57 

Education -0.007 0.02 -0.45 0.65 

Access to irrigation 0.17*** 0.05 3.53 0.001 

Ownership to transportation vehicle 0.07* 0.04 1.68 0.096 

Participation in training programs 0.19** 0.06 3.08 0.002 

Variety 0.11** 0.04 2.93 0.004 

Experience on ginger cultivation -0.0002 0.004 -0.06 0.953 

Access to credit 0.05 0.04 1.33 0.185 

Chemical fertilizers 0.05 0.04 1.20 0.23 

Constant 5.35 0.12 44.54 0.00 

F (11,148) = 19.88***, Prob > F =  0.0000,  R-square =0.596 , Adj R-squared =0.564,  Root MSE 

=  0.228 

Dependent variable is productivity of ginger in kg/ropani. ***, ** and * indicates statistically 

significant at 1%, 5% and 10%, respectively. 

 

MAJOR CONSTRAINTS OF GINGER PRODUCTION 

The major constraints of market oriented ginger value chain in the study area were identified and 

listed from the preliminary study and later they were ranked by respondents at the time of field 

survey and finally tested by statistical tool. In this study, the majority of ginger producers in study 

area had said that they were facing problems of high infestations of diseases and pests in farm 

severely. Among five different problems that the producers were given to rank the majority of 
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producers ranked high infestations of diseases and pests, meager market price of ginger, inadequate 

knowledge about new technologies, insufficient support from the government sectors and very 

high cost of inputs as first, second, third, fourth and fifth most severe problems that ginger 

producers are experiencing (Table 10). Rhizome rot disease may reduces 50% rhizome production. 

According to HVAP (2011), 70% rhizomes production will be reduced due to soft rot infestations 

in Nepal. If soft rot is not controlled properly it may cause complete crop failure.  

Table 10. Major constraints of ginger production 

Constraints Index Rank 

High infestftions of diseases and pests 0.94 I 

Meager market price of ginger 0.80 II 

Inadequate knowledge about new technologies 0.56 III 

Insufficient support from the government sectors 0.42 IV 

Very high cost of inputs 0.28 V 

 

MAJOR OPPORTUNITIES IN GINGER PRODUCTION 

In this study the major opportunities of production of ginger in the study area were identified and 

listed from the preliminary study and later they were ranked by respondents at the time of field 

survey and finally tested by statistical tool. In this study, the majority of ginger producers said that 

the most appealing opportunities of ginger production to them is high demand of ginger in local, 

regional and international market, climatic suitability and rooted in culture, opportunities to 

employ women and disadvantaged group in processing activities, employment opportunities to 

local people, increase in number of microfinance institutions and they provide loan easily. The 

production of rice, wheat, maize, millet etc. in the study area is subsistence oriented while the 

production of ginger has commercial motive. Among five opportunities of  ginger production 

selected from preliminary study  the majority of producers ranked high demand of ginger in 

domestic, regional and international market, climatic suitability and rooted in culture, 

opportunities to employ women and disadvantaged groups in processing activities, employment 

opportunities to local people, increase in number of microfinance institutions and they provide 
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loan easily  as first, second, third, fourth and fifth most appealing opportunities for ginger 

production in the study (Table 11). Exports of high value crops like ginger to neighboring urban 

markets in India will increase from a base of 12700 MT in 2001, by 105 percent in 2010, and a 

further 188 percent to 65000 MT by 2020. Clearly, India offers Nepal huge market opportunities 

(ADB, 2010). 

Table 11. Major opportunities of ginger production 

Opportunities Index Rank 

High demand in domestic, regional and international market 0.89 I 

Climatic suitability and rooted in culture 0.80 II 

Opportunities to employ women and disadvantaged groups  0.62 III 

Employment opportunities to local people 0.43 IV 

Increasing number of microfinance institution provide loan easily 0.25 V 

 

CONCLUSION 

 This study was done with the major of objective of determining the factors affecting the 

productivity of Ginger in Illam district of Nepal. In this study, intercropping, access to irrigation 

facilities, ownership to transportation vehicles, participation in training programs and variety were 

found significant and positively related with productivity of ginger. Majority of ginger producers 

had ranked infestation of disease and pests as the major constraint and high demand of ginger in 

domestic, regional and international market as the main motivating factor to be engaged in ginger 

production. This finding of the study clearly shows the need of appropriate irrigation facilities, 

trainings and capacity building programs to ginger producers, technical support to cope with 

infestation of diseases and pests in ginger and appropriate policy instruments to strengthen ginger 

value chain. 
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ABSTRACT 

The study was carried out in Banke and Bardiya districts during 2020 to assess production and 

market status of tomato and chilly. The study sites were purposively selected and 50 farmers 

growing tomato or chilly or both, 25 from each district and 25 traders (20 retailers and 5 

wholesalers) were interviewed. Benefit cost ratio of tomato and chilly was found to be 2.55 and 

1.80 respectively. Majority i.e., 70% of the farmers found to sell vegetables directly to wholesalers 

in bulk at their own farm. Lower price received by farmers, frequent price fluctuation, competition 

with Indian vegetables, unorganized market near production sites were the major marketing 

problems perceived by farmers and traders. There is an immense need to adopt market-oriented 

policy and programs linking with production in order to enhance production and marketing 

efficiency of vegetables. 

Key words: benefit cost ratio, farmers, market, traders, vegetables  

 

अध्ययनको सार 

तरकारी िेती हकसानका लातग थोरै जग्गामा समेत छोिो अवतधमै मनग्य आमदानी तलन सहकने  एउिा भरपदो 
व्यवसाय हो । प्राय: नेपालीको भान्सामा िमािर र िसुावनी ददनह ुजसो प्रयोग हनु्छन । यी दईु िालीको 
उत्पादन र िजार अवस्थाको मूल्याङ्कन गरी थप सरुीढ िनाउने उपाय सझुाउन  सन ्२०२० मा िााँके र िददवया 
चजल्लामा एक अध्ययन गररएको तथयो । िमािर र िसुावनीको िेती तलुनात्मक रुपमा िढी हनुे ठाउाँ हरु 
अध्ययनको लातग गररन ेियन गररएको तथयो । िमािर वा िसुावनी वा दवैु िेतीमा संलग्न ५० जना हकसानहरू 

(प्रत्येक चजल्लाका २५/२५ जना) र २५ जना व्यापारी (२० िरुा तिके्रता र ५ थोक तिके्रता) साँग स्थलगत 
भेि गरी अन्तरवाताव मािव त त्यांक  तलइएको तथयो। जस अनसुार िमािर र िसुावनीको लाभ लागत अनपुात 
क्रमशः २.५५ र १.८० पाइएको तथयो । जस अनसुार एक रुहपया ििव गदाव िमािर िेतत िाि दईु रुहपया 
पिपन्न पैसा र िसुावनी िेती िाि एक रुहपया असी पैसा आम्दानी तलन सहकने देचियो ।अध्ययनमा संलग्न 
हकसान मध्ये  अतधकांश (७० प्रततशत) ले आटनै िामवमा थोक व्यापारीलाई तसधै तरकारी िेच्ने गरेको पाइयो 
। कृषक र व्यापारीहरूका अनसुार मखु्य समस्याको रुपमा हकसानले पाउने न्यून मूल्य, िारम्िार मूल्यको 
उतारिढाव, भारतीय तरकारीसाँगको प्रततस्पधाव र उत्पादन स्थल नचजकको असंगदठत िजार  पाईए । तसथव 
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स्थानीय तवर िािै नीततगत र व्यवाहाररक रुपमै तरकारीको उत्पादन वृहद्ध गरी न्यायोचित िजारीकरण कायव 
अतभवृहद्ध गनव उत्पादनसाँग जोडेर िजार उन्मिु नीतत तथा कायवक्रम अवलम्िन गनुवपने तनतान्त आवश्यकता    

छ । 

INTRODUCTION 

Vegetable farming is an evergreen business that ensures cash revenue even from small plots of 

land within a short period of time. The trend of vegetables area and production in Nepal during 

2008/09 to 2018/19 clearly indicates that the area and production are increasing over time. Its 

cultivation area jumped by 31.9 % between 2008/09 and 2018/19 while production was increased 

by 55.01%. (MoAD, 2020). Despite the fact that vegetable production is a viable option to increase 

farm income and hence alleviate widespread poverty in Nepal, considerable attention has not been 

given for its marketing aspects. Vegetable marketing is an important mechanism to coordinate the 

production, distribution and consumption of vegetables in the food chain. Marketing of vegetables 

in particular, is more complex and risky because of the special characteristics like highly perishable 

nature, seasonality, bulkiness etc. and needs special care and immediate disposable (Gandhi & 

Namboodiri, 2002.). The marketing situation of vegetables is still in developing/rudimentary stage 

characterized by influences of supply and demand and price realization (Shrestha, 2008). Despite 

the great potential of production in the country and continuous efforts from government, vegetable 

farmers are facing marketing problems such as poor marketing infrastructures (marketing 

information, physical facilities, auction markets, marketing extension services, price uncertainty 

etc.), small scale of production. Moreover, producer farmers are not organized. Farmers are 

obliged to dispose their produce at low price due to the lack of adequate knowledge of marketing 

system which has affected not only the producer, but also the consumers. Involvement of large 

number of middlemen has decreased farmers' share. The middlemen are grabbing the economic 

benefits. In this light of existing marketing pattern and given the priority accorded to vegetable 

production and marketing as one of the instruments to uplift livelihood of community people, we 

conducted the market study of tomato and chilly. This research provides insights for production 

and marketing opportunities of tomato and chilly in the study districts and beyond assist for 

investment decisions.  The cultivated tomato (Lycopersicon esculentum, Mill) is cultivated as 

winter crop in Terai and Inner Terai. Pungent pepper, commonly known as chilly (Capsicum 

annuum L.), is widely cultivated species from terai to mid-hills of Nepal and mostly accepted as 

spice crop and considered as an integral component of every Nepalese kitchen. 
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The overall objective of this study was to carry out production and market assessments of tomato 

and chilly in Banke and Bardiya districts The specific objectives of the study included: i) 

Assessment of present status of tomato and chilly production in study areas, ii) Identify ways and 

means of increasing the production and marketing of them, iii) Assessment and identify the key 

constraints in terms of production, collection, processing, technologies, and marketing of these 

commodities and value chain actors in terms of promoting marketing of those commodities.  

METHODOLOGY 

The study was carried out during October and November 2020 in Banke and Bardiya districts. The 

study sites were purposively selected by CRLGGP team in close coordination with government 

agencies (NARC, AKC and local bodies) as they represented major areas for tomato and chilly 

production in the selected districts. Both primary and secondary data collection methods and tools 

were used in the study. Vegetables field visits in production areas of Banke (Khajura Rural 

Municipality, Dudhuwa Rural Municipality, Baijanath Municipality and Nepalgunj Sub-

metropolitan) and that of Bardiya (Barbardiya Municipality), and market visits beyond and nearby 

the production areas in Banke (Koholpur, Rajha, Khajura, Nepalgunj) and Bardiya (Basgadhi, 

Gulariya, Taratal, Sanoshree). Altogether 50 farmers growing tomato or chilly or both, 25 from 

each district and 25 traders (20 retailers and 5 wholesalers) were included. In addition, interaction 

with some Agrovets in vicinity of the production areas in both districts was done.  

Estimation of benefit cost ratio in production  

The cost-benefit ratio (B/C R) was determined by dividing the revenue generated by the costs 

incurred in the tomato and chilly production. Gross margin was calculated by subtracting total 

variable cost from total revenue.  

Estimation of constraints in production and marketing  

Constraints in production and marketing were estimated by using scaling technique. The scale 

value of 5, 4, 3, 2 and 1 was used to most serious, serious, moderate, a little bit and the least serious 

respectively. Mathematically, the index of importance of problems can be computed by the 

formula: 
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Iimp = ∑(Sifi /N) 

Where, Iimp = Index of importance, ∑ = Summation, Si= Scale value, fi= Frequency of respondents 

N = Total number of respondents 

Estimation of Marketing margin and producer’s share 

Marketing margin indicates the efficiency of marketing system as it refers to the efficiency of 

intermediaries between the producer and consumer in respect of the services rendered and the 

remuneration received by them (Sapkota, 2008). In this study, marketing margin was calculated 

as:  

Marketing margin = Retailer’s price - Farm gate price  

Similarly, producer’s share in this study was calculated as:  

Producer’s share = (farm gate price/ retailer’s price) *100 

Marketing margin and producer share give an indication of efficiency of existing marketing 

system. Lower marketing margin and higher producer share on retail price ensures efficiency of 

marketing system (Bastakoti, 2001).  

RESULTS AND DISCUSSION 

Constraints in production and marketing 

Production constraints faced by vegetable growers are mentioned in table 1. Disease and pest 

problem was ranked as the most serious problem in both the districts followed by unavailability of 

quality seeds in time, lack of year-round irrigation facilities, timely unavailability of chemical 

fertilizers, weak technical support and services, shortage of skilled labor, and high input costs 

whereas difficulty to get loan was indicated as the least serious problem. Major disease and pest 

observed by the farmers were root and fruit rot, late blight, wilting and borer, and that in chilly 

were leaf spot, leaf curl and mosaic.  
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Table 1: Index of tomato and chilly production constraints perceived by farmers  

S.N.  Problems  Districts Rank  

 Bardiya Banke  Average  

1 Unavailability of quality seeds in time  3.5 3.6 3.55 II 

2 Shortage of skilled labor  1 1.05 1.03 VI 

3 Disease and pest problem  5 5 5.00 I  

4 Difficulty to get loan  0.75 0.9 0.83 VIII 

5 Lack of year-round irrigation facilities  2.5 3 2.75 III 

6 Weak technical support and services 1.35 1.5 1.43 V 

7 High input costs 0.5 0.4 0.45 VII 

8 Timely unavailability of chemical fertilizers 2.2 2.5 2.35 IV 

Source: Field study (2020)  

Vegetable growers in the study area mentioned several constraints related to marketing of tomato 

and chilly as shown in table 2. The problems faced by vegetable producers are mostly similar in 

both the districts. Lower price of vegetables was found as the most serious problem followed by 

frequent price fluctuation, competition with Indian vegetables, unorganized market near 

production sites, high transport cost, lack of storage facilities and lack of processing facilities. 

Limited access to reliable market information was observed as the least serious problem in study 

areas. Sharma (2019) stated that on production side, vegetable producers were faced with the major 

problem as lack of input supply and that on marketing side, lack of storage facility, poor market 

access, lack of transportation, low price of output and inadequate government support for price 

determination. Gurung et.al. (2016) identified the similar problems as identified in this study 

related to both production and marketing.  
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Table 2: Index of tomato and chilly marketing constraints perceived by farmers and traders  

S.N.  Problems  Districts Rank  

 Bardiya Banke  Average  

1 Lower price 3.0 3.1 3.06 I 

2 Unorganized market near production sites  2.8 2.5 2.63 IV 

3 Frequent price fluctuation 3.0 2.8 2.85 II 

4 High transport cost 2.5 2.3 2.38 V 

5 Lack of storage facilities 2.3 2.4 2.31 VI 

6 Lack of processing facilities 2.1 2.5 2.29 VII 

7 Frequent transport obstruction 0.9 0.8 0.81 IX 

8 Limited access to reliable market information 1.4 1.6 1.50 VIII 

9 Competition with Indian vegetables   2.5 3.0 2.73 III 

Source: Field study (2020)  

Economics of production of tomato and chilly  

Economics of production of tomato and chilly and gross margin have been shown in table 3. The 

benefit cost ratio of tomato was found to be 2.56 while that of chilly was 1.81. According to 

Bhandari, Bhattrai, and Aryal (2015) vegetables have a benefit-cost ratio from 1 to 3 in Nepal and 

similar range was found in our study. Pokharel (2021) in his study also indicated the BC ratio of 

tomato to be 2.15 based on study among tomato growers in Kathmandu valley. However, in the 

study of Paudel, Paudel and Kattel (2021), the benefit cost ratio of vegetables was found to be 

much higher in the range of 3-5. 

Table 3: Economics of production of tomato and chilly and gross margin in the study area 

Variables  Tomato  Chilly 

Cost of production (Rs/kattha) 16743 7109 

Average cost (Rs/kg) 9.84 16.02 
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Yield (kg/kattha) 1700 450 

Gross revenue (Rs/kattha) 59500 20250 

Gross margin (Rs/kattha) 42757 13041 

Benefit cost ratio 2.56 1.81 

Source: Field study (2020)  

Marketing margin and producer’s share 

Lower marketing margin and higher producer share on retail prices indicate an efficient market 

system. The marketing margin of tomato was estimated to be Rs 25/kg while that of chilly was 30 

Rs /kg with producer share 58.33 % and 60.0 % respectively (Table 4). Paudel (2006) also found 

producer share from 57 to 63 percent in marketing system of major vegetables. 

Table 4: Marketing margin and value share of tomato and chilly  

Commodity  Actors  Selling price  

(Rs/kg) 

Marketing margin 

 (Rs/kg) 

Producers’ share  

Tomato  Farmers  35 25 58.33  

  

  

Wholesales  42 18 

Retailers  60   

Chilly Farmers  45 30 60.00 

  

  

Wholesales  50 25 

Retailers  75   

Source: Field study (2020)  

Major markets and marketing practices in study area  

In Barbardiya Bardiya, the farmers involved in vegetable production dispose their products in 

nearby markets like Bhada Bazar Samudayik Tarkari Sankalan Kendra, Vegatables Collection 

Center of Gulariya and Sanoshree, Haat bazars of nearby areas.  They also supply the vegetables 

in Koholpur Banke. Major markets in Banke within study area are vegetables collection center at 
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Koholpur, Ranjha, Ranitalau Nepalgunj and local haat bazar.  The road network among the 

existing markets is well developed connecting with village roads, sideways, roads through local 

markets, Hulaki Marga and main East West Highway. Most of the producers used bicycle, 

motorbike and auto-riksaw in case to sell their vegetables by themselves. Use of plastic crates is 

common to transport tomato and chilly in study areas. Traders come to farmers field themselves 

to collect vegetables in bulk by means of pick-up van and auto-riksaw. The price fixing of 

vegetables is out of control of farmers and they are only price takers.  Generally, farmers sell 

tomato, chilly and other vegetables at the price set by wholesalers, collectors, and retailers. While 

paying to farmers, traders reduce some percentage of volume of products to cover transport and 

postharvest losses, however, grading and sorting of tomato is already performed by farmers. The 

common means of market price information among farmers and traders is mobile phone and rarely 

newspaper, TV and radio.  

Marketing channel  

Marketing channels for vegetables vary from commodity to commodity, from producer to 

producer, lot to lot and time to time (Acharya & Agarwal,1999). In study areas, marketing channel 

of tomato and chilly was practiced in three major forms. 

Channel I (C I) is the first channel disposing tomato and chilly directly to consumers. Only 10% 

of the farmers found to be selling their products directly to consumers. Direct selling to consumers 

involved selling vegetables at their own farm as well as selling door to door by farmers themselves.  

Channel II (C II) is the second channel disposing to wholesalers to retailers to consumers which 

was found to be practiced by majority (70%). Most common practice was selling their vegetables 

to wholesalers in bulk at their own farm. Then retailers buy from wholesalers and then sell to 

consumers. Retailers stated that the producers did not agree to sell their products in small amount 

to retailers. So, retailers being even at nearby areas of production are buying those vegetables from 

wholesalers of distant markets. In second channel, the middlemen or brokers are also involved in 

selling of tomato and chilly in commission basis by matching up producers and buyers and help 

them to negotiate a price and volume of produce. They don’t buy the produce but often earn the 

commission, so they aren’t really traders but service providers. This type of channel was also 

mentioned as majorly practiced in the findings of Rai et al. (2019).  
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Channel III (C III) is the third channel disposing to consumers through retailers which comprised 

20% in study areas.  

Well organized marketing channels do not exist. In study areas, following marketing process were 

identified.  

Farm-gate sale 

In the study districts, some of the farmers sell their vegetables in their own where nearby 

consumers come to buy.  Some of the farmers collect their vegetables in nearby collection center, 

and buyers purchased their produce from these collection centers. Collecting in nearby collection 

center was found more common in Bardiya compared to Banke. There are two types of farm gate 

selling: organized and unorganized farmers’ collection centers.  

Direct Selling 

Few of farmers in the study districts found to be direct selling their products.  They generally do 

harvest and simple grading then after brings vegetables to nearby market on foot and bicycle. In 

some cases, they have permanent buyers in local market, and sometimes they visit house-to-house 

carrying their fresh vegetables.  

Selling to wholesaler and middlemen 

 

Figure 1:  Value chain map of tomato and chilly in study area 
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The findings of this study related to marketing channel, marketing process and actors were in 

consistent with that of ANSAB (2011).   

CONCLUSION 

Tomato and chilly growing are a profitable and potential agricultural enterprise in the Banke and 

Bardiya. Farmers should give emphasis on growing tomato in offseason too. They should practice 

value addition, preservation and processing activities too to get higher price.  Central, provincial 

and local government should focus on proper marketing of vegetables in production areas. The 

immense support is only focused on production so market guarantee of vegetables should be 

facilitated by farmers’ group approach, co-operatives markets, incentives based on volume of 

marketing.  Market oriented agricultural development programs by emphasizing more on 

marketing extension is must. Well-equipped agricultural marketing infrastructure (retail market, 

collection centers etc.) should be developed nearby production pocket and rural areas. Agricultural 

marketing information system needs to be improved. The present wholesale price dissemination 

should be accompanied with other information like information on demand and supply of 

vegetables, market arrivals, information on other markets. Field level agriculture extension 

technicians should be upgraded with technical knowhow facilitating on efficient production and 

marketing. Provision should be made for easy access to market, and agriculture ambulance van 

could be useful to be operated in major production pockets and road corridors. Interventions in 

short term and long-term basis are to be focused in production, marketing and policy levels.   
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ABSTRACT 

A field experiment was conducted at Directorate of Agriculture Research, Lumbini Province 

Khajura Banke Nepal during summer season from 10th May, 2019 to 20th October 2019 to estimate 

genetic diversity assessment and production performance of different perennial fodders in western 

terai region of Nepal. Seven perennial fodder genotypes were tested in randomized complete block 

design with three replications to estimate for plant height, leaf length, leaf width, no of tiller per 

plant, no of leaf per plant and green biomass yield. There were highly significant variations among 

the tested genotypes for all traits but significant in biomass yield, which indicated presence of high 

immensity of genetic variations. The genotypes Pakchong Napier, Guinea Grass and Napier Co4 

are superior over other genotypes. They had produced maximum green biomass yield (98.3 

ton/ha), (91 ton/ha), (86.7 ton/ha) respectively in all four cuts. They had manifested ascendancy in 

genetic diversity assessment and production performance of different perennial fodders. The high 

amount of genotypic diversity increased the number of genotypes that may be chosen. According 

to the findings, superior and ideal perennial fodder genotypes could be used in future breeding 

programs. 

Key words: Genetic diversity, Green biomass, Production performance, Perennial fodders. 

अध्ययनको सार 
२०७६ सालको िैशाि २७ गते देचि काततवक ३ गते सम्म सात ओिा हवतभन्न िहिुसे घााँसेिालीहरुको 
आनवंुचशक हवहवधता मूल्याङ्कन र हररयो घााँस उत्पादनको उत्पादन अनमुान गनव रेन्डमाइज्ड कचम्प्लड ब्लक 
डीजाईन प्रयोग गरेर त्सलाई ततनपिक तेहराई कृहष अनसुन्धान तनदेशनालय, लचुम्िनी प्रदेश िजरुा िााँकेको 
अनसुन्धान िामवमा मलु्यांकन परीक्षण गररयो l हवतभन्न िहिुसे घााँसहरुमा पाकिोङ नेहपयर, तगनी ग्रास र नहेपयर 
सी.ओ.४ जस्ता जातहरू सिै भन्दा उत्कृष्ट छन।् तत घााँसहरु िारै विा किाईमा क्रमशः (९८.३ िन/हेक्िर), 

mailto:harisharma.ag@gmail.com
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(९१ िन/हेक्िर), (८६.७ िन/हेक्िर) हररयो घााँस उत्पादन ददएका तथए।हररयो घााँस उत्पादन तथा अन्य 
गणुहरुको अतत अथवपूणव तभन्नताले गदाव धेरै आनवंुचशक हवहवधता भएको पाईयो l मातथउल्लेचित िहढउत्पादन 
ददने िहिुसे घााँसहरुलाई थप मलु्यांकन गनव तथा हवतभन्न िरणका परीक्षणहरुमा समािेस गनव आिस्यक छ l 
साथै हकसान दाजभुाई दददी िहहनी  तथा अन्य सरोकारवालाहरुलाई घााँस उत्पादन कायवमा प्रयोग गरर आयआजवन 
गनव आग्रह गदवछु l  

मखु्य शब्दहरु: आनवंुचशक हवहवधता,हररयो घााँस, उत्पादन क्षमता, िहिुसे घााँस l 

INTRODUCTION 

Livestock sector is an integral component of Nepalese economy contributing to employment and 

income to Nepalese farmers and sustaining the economic growth of the country.   

The trend of increasing population with the rapidly increasing demand has been more prominent 

in ruminant animals, populations of the ruminants are concentrated in the hilly areas of the country 

but the fodder and forest resources are depleting in a greater extent. Mahat (1987) pointed that in 

hill there is decline in forest and fodder supply due to steadily increasing livestock population, 

deforestation and uncontrolled livestock grazing. Big problem in livestock farming is inadequate 

supply of nutritious fodder for livestock production and maintenance (FAO, 2015). Wong et al. 

(1982) stated that forages are the single most important feed source for ruminants in worldwide. 

Perennial grasses are used to feed animal in many forms. It may be fed as pastures or fodder (cut 

and carry grass) or be conserved as hay, silage or haylage. Several types of forages can be used as 

pasture or fodder for feeding animals.  

The major feed resources in Nepal are agricultural by-products and forage (DoAR, 2020). National 

Pasture and Fodder Research Program (NPFRP), NARC, Khumaltar, Lalitpur, Nepal. Perennial 

forage species (Napier, Guinea, Molasses, Guatemala Mulato, Para Grass, Signal Grass etc.) on 

marginal lands are increasing each year. Till now, about 0.1 percent of the cultivated land brought 

under forage cultivation (Pande, 1994). Perennial grass is used as a cost-effective feeding 

requirements for all types of animals (White and Hodgson, 1999; Romera et al., 2017).  Panday & 

Upreti (2005) mentioned that perennial forages are major sources of green matter for animal diet. 

Shrestha (2005) illustrated that due to uneven production and supply of perennial fodder the 

production and productivity of livestock goes down. Napier grass is a full sunlight species that can 

still produce under partial shade but does not withstand complete shade under a dense tree canopy 
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(Francis, 2004). Napier grass is fast growing and has a high annual productivity that depends on 

the climatic conditions, especially temperature and rainfall (Aroeira et al., 1999). There is excess 

green forage available during the monsoon period, but for the remaining six months, over the 

winter and spring, there is a lack of feed. In commercialized farming situations farmers compensate 

for shortages of forages with supplementation of expensive concentrate feeds. As concentrates are 

expensive, animals are not fed to their requirement thus introducing costs without significantly 

increasing production The objective of this study was to accesses genetic diversity assessment and 

performance study of different perennial fodders in western terai region of Nepal.  

METHODOLOGY 

The experiment was carried out at the research farm of Directorate of Agriculture Research, 

Lumbini Province, Khajura Banke, Nepal during spring season from 10th May, 2018 to 20th 

October 2018 to estimate genetic diversity assessment and production performance of different 

perennial fodders in western terai region of Nepal. DoAR, Khajura is located at Janaki rural 

municipality-4 Banke district on the way to Nepalgunj to Gulariya road. Average annual rainfall 

of the station is 1000-1500 mm. The maximum and minimum temperature at the station is 46C.  

and 5.40C, with relative humidity ranging between 27 to 94%. Humidity remains low for most of 

the duration of a year. The experiment was laid out in Randomized Complete Block Design 

(RCBD) with three replications consisting of seven perennial fodder genotypes (Table 1). The 

individual plot size was 12 m2 (8 rows of 3m long) and spacing was 50 cm continuous. The soil 

texture was sandy to silty loam, poor in organic carbon and available nitrogen but medium in 

available phosphorus and potassium, soil pH varies from 7.2-7.5. The FYM @ 10 t/ha along with 

80:60:40 kg N2, P2O5 and K2O ha-1 was applied in the experiments. Half nitrogen, full dose of 

phosphorous and potash was applied during sowing. Remaining dose of nitrogen is splitted into 

two parts and top dressed during 60 days after sowing and 90 days after sowing. Green biomass 

yield per hectare was deliberated by converting yield per plot into yield per hectare. The statistical 

package MSTAT-C was applied to analyze data (Russel & Eisensmith, 1983). The significant 

differences between treatments were determined at probability level of 0.01 or 0.05 using least 

significant difference (LSD) test (Gomez & Gomez, 1984). 
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