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Abstract

Lentil is a leading pulse crop of Nepal. It is also a high value crop, having an immense potentiality of export to other countries.
Although Nepal Agricultural Research Council (NARC) has recommended ten varieties and improved production technologies of
lentil, the adoption at farmer’s field has been low due to which the average yield is far below its attainable yield. Poor access to
improved seeds, technical knowledge and services among farmers, and lack of appropriate market intervention are major
shortcomings to develop this sector commercially. So, to enhance the productivity and production of lentil and to improve linkages
among the value chain actors, FORWARD Nepal implemented the project on commercial farming of lentil in 11 terai districts of
Nepal in 2011/12 and 2012/13. The project introduced a technology package consisting of improved varieties, rhizobium inoculation,
seed priming and basal application of fertilizer diammonium phosphate (DAP) on a cost share basis with farmer groups. Value chain
improvement activities including collective marketing were intervened to help growers realize competitive price of the produce.

The project used HH surveys and group discussions with concerned stakeholders for the study. The effectiveness of project
interventions were assessed through baseline and endline surveys of the randomly selected sample households from the project
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districts. Data were analyzed using descriptive statistics and ANOVA techniques.

The findings reveal the effectiveness of project interventions in increasing the production, productivity and household (HH)
income of lentil growers. As a result of technology adoption, average lentil productivity increased by 18%, total HH production by
44%, area under lentil by 25%, HH sale by 29% and HH income by 115% over the baseline figure. It is concluded that in addition to
delivery of technology packages to farmers, improvements in value chains and marketing play crucial roles in enhancing farm level
profitability and commercial farming of lentil in Nepal.

1. Introduction

Lentil is a leading pulse crop of Nepal with 207,630 hectares under cultivation (MOAD, 2012). The crop is rich in protein
and forms one of the important constituents of Nepalese food. In addition to dietary supply of protein needs at the household level,
it has enormous potential for enhancing income of lentil growers from the sale of surplus produce. Although the crop is grown in
73 districts of the country (except Manang and Dolpa), more than 80 percent of area and production is concentrated in the terai
districts.

Lentil is also the largest exported item among agricultural commodities from Nepal with a share of about 2.3 percent of total
national exports and about 3.1 percent of the total world export (ITC, 2010). Nepal is currently listed among the top 10 exporters
and was fifth in 2009 and 2010 in terms of quantity and value in US dollar exported. The Nepal Trade Integration Strategy has also
prioritized lentil as one of the 19 commodities with export potential (NTIS, 2010).

The national average yield of lentil is around 1.0 t/ha, whereas the researcher managed trial yield at the farmers’ field is 1.5 t/ha,
and the experimental yield is up to 3 t/ha (Neupane et al., 2008). This wide gap in yield is due to a number of biotic, abiotic, and
socioeconomic constraints faced by lentil growers (Shrestha et al., 2011). The majority of farmers grow lentil in a small area both
for domestic consumption and for sale to augment the household cash needs. The sale of lentil is based on the collection of small
marketable surplus from each household and commercial production is negligible. Due to smaller sizes of land holdings and
inadequate knowledge on processing and marketing, farmers are not able to derive potential benefits from lentil farming (NEAT,
2011). The post harvest losses including harvesting, threshing, cleaning, drying, storage, processing and transportation ranged
between 15-20% (AEC quoted in Deve et al., 2007). According to Siddique et al. (2012), for hastening technology transfer to resource-
poor farmers, proper understanding of the value chain for the commodity is important. The above mentioned facts clearly highlight
the need to disseminate available technology along with production, processing and marketing skills to the farming community for
expansion of lentil farming in the vast rice-fallow lands extending from eastern to the western terai and inner terai of Nepal
(Subbarao et al. 2001, Stevenson et al. 2006).

This paper aims to assess the effect of lentil technology demonstrations and value chain interventions in the adoption of
technology package, and changes in lentil production, productivity, sale and household income of smallholder farmers. It deals
with lentil production, processing and marketing problems, and prospects of production and productivity increase through
technology and value chain interventions through participatory approach in the terai of Nepal. Section 1 describes the importance
of lentil in Nepal’s agriculture, its contribution in cropping system, daily diets and export along with the problems and prospects.
Section 3 deals with available technology packages and definition of terminologies. Research methodology is elaborated in section
4, and section 5 describes the project intervention sites encompassing districts, village development committees (VDCs) and farmer
groups. The results of technology demonstrations have been presented and discussed in section 6. Section 7 describes the changes
in lentil production, productivity and household income of beneficiaries after project intervention. Lentil market interventions and
collective marketing approaches and their effectiveness in enhancing household production and profitability have been described in
section 8. The conclusions from the study and a set of recommendations for future interventions have been provided in section 9.
We hope the implementation of these recommendations will pave the way for commercial farming of lentil resulting in substantial
increases in profits of all actors involved in lentil value chain.

2. Objective of the study

This paper aims to assess the effect of lentil technology demonstrations and value chain interventions in the adoption of
technology package, and changes in lentil production, productivity, sale and household income of smallholder farmers. It also
provides a set of recommendation to development agencies and lentil value chain actors.
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3. Definition of terms

Technology package

Within the scope of this study, technology package consisted of improved varieties of lentil (Simal, Khajura Musuro-2,
Khajura Musuro 1, Sagun, or Shikhar), seed priming, rhizobium inoculation and basal application of fertilizer diammonium
phosphate (DAP) @ 3 kg/katha (333 sq meter).

Informal research and development (IRD)

Small quantity of improved seeds of recommended lentil variety adequate for sowing in one katha area and information
materials for cultivation practices, distributed for free to a large number of farmers for wider dissemination of the variety/
technology.

Seed priming: It denotes overnight soaking of seeds in plain water followed by air drying for two hours prior to sowing in the field
to allow for faster and uniform germination and emergence of the crop.

Rhizobium inoculation: It refers to seed treatment with suitable species of Rhizobium bacterium to allow for better and efficient
nodulation by nitrogen fixing bacteria. Rhizobium leguminosarum is the bacterium used in seed inoculation of lentils.

Sera system: Sera system refers to a reduction in lentil price from the maximum fixed value based on presence of percent impurities
in the produce. The system is used by millers in fixing price of lentil brought by producers/ traders.

Rice-fallows: These are lands used to grow rice in the rainy the season but left fallow during the following winter due to
technological, social and institutional constraints faced by smallholder farmers.

4. Research methodology

The research methods consisted of a combination of HH surveys, group discussion and interaction with concerned
stakeholders. For the study purpose, 11 terai districts were selected based on the extent of area coverage by lentil. In each district,
three clusters of villages were selected in consultation with district agriculture development offices (DADO). Beneficiaries HHs
from the selected clusters were assigned a unique HH code. Baseline survey was conducted among 3,631 (20% of beneficiaries)
randomly selected HHs. The sample sizes differed among districts based on the number of HHs selected from the project districts.
For the endline survey conducted after the harvest of year two lentil crop in May/June 2013, a total 1,442 (8% of beneficiaries)
HHs were randomly selected from 11 districts.

Yield data from technology demonstrations were gathered from 332 HHs in year 1 and 645 HHs in year 2. IRD data were
gathered from 2,533 and 1,323 HHs in year 1 and year 2, respectively. For conducting baseline and endline survey, semi- structured
questionnaires were developed and pretested before taking data from the field. Data were collected by field technicians under the
supervision of monitoring and evaluation officer. Focused group discussions and interaction meetings were organized for data
triangulation and confirmation. Data was tabulated and analyzed using ANOVA technique and the means compared through LSDs.
Since our purpose was to validate the effect of demonstration package and IRDs in increasing the yield of lentils over the existing
practice, yield data from the two crop cycles were compared with the baseline yield.

5. Study area

Selection of districts for project interventions was based on the extent of area coverage by lentil and the potentials for its
expansion in future. The districts selected were Saptari, Sirha, Sarlahi, Rautahat, Bara, Parsa, Nawalparasi, Dang, Banke, Bardia and
Kailali (Figure 1). Together, these districts represent around 78 percent in area and production of lentil in Nepal (MOAD, 2012)
with each district having more than 5,000 ha area coverage by lentil. In each district, three clusters each consisting of 2-3 villages
were selected in collaboration with DADO. All project activities were implemented through group approach with the involvement
of farmer groups in collaboration with government line agencies like DADO, NARC and VDCs. In doing so, 669 farmer groups
were formed involving 17,537 HHs from 71 VDCs and two municipalities in the selected terai districts.
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Figure 1. Map of Nepal showing the project locations

6. Results

6.1 Technology demonstrations

Technology packages consisting of improved lentil variety, seed priming, rhizobium inoculation, and basal application of
fertilizer diammonium phosphate (DAP) were demonstrated in all project districts in both years. Data on technology demonstrations
conducted during the first and second crop cycles have shown significant increases in productivity of lentil. Mean yield of lentil in
demonstration plots was significantly higher ((P< 0.05) than the pre-project level (Table 1). Compared to the base figure, yield
increases were 55 percent in the first year and 46 percent in the second year. Yield levels were slightly lower in the second year due
to occurrence of late winter rains, high relative humidity in the air and subsequent severe incidences of stemphyllium blight (SB)
disease. However, two year mean value showed yield increase by 49 percent over the pre project level. The combined effect of
technology resulted in yield increases of lentil in all project sites. Technology interventions failed to enhance yield levels at Bara in
the second year, due mainly to the effect of SB disease as the area was low lying and it provided favorable environment for disease
development.

6.2 Informal research and development (IRD)

Informal research and development (IRDs) kits distributed to a large number of farmers in the first and second crop cycle had
tremendous effects on increasing the yield of lentils. Data collected during cycle 1 and cycle 2 showed average increases in yield of
lentil by 36 percent over baseline figure. Lentil yields from cycle 2 IRDs at Rautahat and Dang districts were lower than those at
the pre-project levels, due to heavy incidence of SB disease in those districts (Table 2). IRDs essentially consisted of improved
variety of lentil and rhizobium inoculum for seed treatment. It is obvious that intervention of seeds and rhizobium along with other
improved cultivation practices like weeding was effective increasing the yield levels of lentil. Differences in yield level in IRDs
were observed between districts, due probably to differences in sowing time, soil fertility status, and cropping systems followed in
those districts. In a review on agronomy of food legumes, Siddique et al. (2012) mentioned that any increasing trends in production
of legumes including lentils noted are mainly attributable to the availability of improved varieties or economic factors driving
production.
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6.3 Technology adoption

Improved varieties: Improved varieties of lentil were being demonstrated and promoted through the project. Results of endline
survey showed 92 percent of respondent households having adopted one or more improved varieties (Table 3). Group discussion
with farmers revealed that high yields, fewer incidences of diseases and improved seed sizes were the reasons for adoption of those
varieties. Earlier studies conducted in Nepal have also shown increased adoption of improved varieties of chickpea (Pande et al.,
2005), lentil and pigeonpea (Neupane et al., 2007) due to the effect of on-farm demonstrations.

Rhizobium inoculation: In case of seed treatment with rhizobium, 56 percent of respondents reported adoption of this practice after
the project intervention. It was 11 folds increase from the baseline figure. Focused group discussion with farmer groups revealed that
although majority of them were in favor of seed treatment, the availability of rhizobium inoculum was the major factor affecting its
adoption. At present NARC is the only reliable organization which produces rhizobium in a limited scale for research and
demonstration purpose. Few private organizations involved in its productions do not have sales outlets in lentil production pockets. In
smallholder subsistence farming community, rhizobium inoculation is the best option for meeting the nitrogen requirements of legume
crops. On-farm research results in Nepal have shown 32 percent yield increase in lentil due to rhizobium inoculation over control
(Bhattarai et al., 1997). Similar results have been reported by Sattar et al. (1997) in Bangladesh and Khurana et al. (1997) in India.
Seed priming: Seed priming is a no cost technology introduced by the project and its adoption was reported by 67.9 percent
respondents after the project implementation, whereas only 16 percent respondents were practicing it before the project was started.
Awareness creation among farmers on its benefits and its importance in having better and uniform emergence of crop together with
increased tolerance to diseases were the reasons behind its adoption. Germination of lentil sown after the harvest of main season
rice is often poor due to suboptimal soil moisture regimes at the time of sowing. In this situation, primed seeds take less time to
germinate and crop emergence is uniform due to the imbibition of water by lentil seeds during the priming period. Harris et al.
(1999) has reported beneficial effects of seed priming in germination and emergence of cereals and that of lentil by Neupane
(2001). In the context of changing climate and increased drought periods in recent years, seed priming provides resilience to the
smallholder lentil growers.

Fertilizer application: Fertilizer diammonium phosphate (DAP) application was reported by 69.7 percent of respondents after
project completion. On the contrary only 15 percent were practicing it before the project start. Earlier, farmers in all project area
had the false notion of lentil yield increase through urea top dressing which actually led to crop overgrowth and increased foliar
diseases leading to reduction in crop yields. They are now convinced of the beneficial effects of basal application of DAP on
optimum growth of plants, improved root nodulation, fewer incidences of foliar diseases and high crop yields. However, non
availability of DAP at the sowing time was a great hindrance faced by smallholder farmers.

Weed management: The proportion of farmers adopting weed management practices was marginally increased due to project
intervention. High labor costs involved in manual weeding was the

reason for low level of adoption of weeding practice. Interaction with

the farming community revealed that they were in favor of cheaper 1200

alternatives to manual weeding. In response to the demand of the 1000 918

community, demonstration plots of pre-emergence herbicide 300

application for the management of broadleaved weeds like Bethe 28

(Chenopodium album) in post-rice lentil were established in the second 600 . m Herbicide use
year of the project cycle. Data on weed counts per unit area and lentil 400 161 control

seed yield has shown significant effect of herbicide Pendimethalin 200 82 _

application in suppressing weed growth and minimizing loss in crop 0 |

yields due to weed infestation. Mean yield of crops grown in herbicide # Weeds/ Yield kg/ha

treated plots was 918 kg/ha while that from the control was only 628 Square m

kg/ha (Figure 2). Pandey et al. (1998) also mentioned yield reduction Figure 2. Effects of herbicides on lentil yields

in grain legumes by 25 to 40 percent due to competition from weeds.
7. Changes in lentil production, productivity and household income after project interventions

With a view to bring tangible impacts on lentil productivity, production and household income of lentil growers, a number of
activities including, capacity building of farmers in lentil production, processing and marketing; technology demonstration, IRD
distribution, farmers’ field days, community based seed production (CBSP) and marketing; value chain tours/excursion visits,
workshops; dissemination of technical information through publication in local languages and through local FM radio, etc. were



35

Technology Demonstrations and Value Chain Interventions for Commercial Promotion of Lentil in Rice Fallows in the Terai of Nepal

6'v6 8°L6 1'66 4 9°C6 0001 0°L6 1'sé6 L6 098 0°001 986 aulpuy
1'8¢ 0'¢ el I'1 SIl 9°6S LOL Y'vC L'TC 8¢S I'ec L9l aurjeseq
Suipean/Surued|d pads
L'69 L'S6 el 9°L6 L'96 6'CC L'16 L'€8 9'9% 9°Sy ['CL 688 aulpuy
Sl 0 191 £€9¢C 1y Sl (W47 Sl ¥'0 80 14744 80 surjeseq
uonedddy J19z1nas g
6'L9 8°L6 ¥'96 9'LL 19 6't6 L 1'69 8°9¢ 144 9'¢8 6'¢l sulpuy
€91 L'9¢ el 80 I'¢ L'89 €¢ Sl 80 80 L'8¢ 0C surjeseq
Sururad pasg
§9¢ 1'69 S0L 9'6¥ €0L 8°9¢ S08 0S¢ L'19 €01 I'LL I'ey auljpuy
0¢ 0T 0¢ 0’8 00 00 0t (187 (1874 0t 00 ((h% aurjeseq
uonemIour WNIqOZIYY
8’16 £606 06 7’86 Y6 868 669 896 0°001 €68 LS8 0001 aulpuy
1A% ¥'C 00 6’1 8¢ 00 L1 81 9'¢ 80 1A% €0¢ auleseq
Kyorrea paroaduy

[[e19A0 BYRIIS U RN reydeg jeyeiney esaeq 1seaedjemeN epey Sue(q eAIpaeg vieg Nueyg

s101ms1p 303(01d Aq muaj Jo urperd/Furued[d pue ‘vonesrjdde gy ‘Sururid pass ‘qusunean pads ‘A1drrea parordur Sursn syuapuodsar (%) JuadIod *€ I[qEL




36 Ram Krishna NEUPANE, Anjana SHARMA, Deepak ARYAL, Rakesh SHAH, Shiva Ratan GUPTA and Kate MALDONADO

implemented in project districts during two crop cycles in 2011/12 and 2012/13.

Capacity building: In the beginning, group level trainings on lentil production, processing and marketing were provided to 17,537
selected farmers organized into 669 groups in the project districts. These were field based trainings and handouts outs written in
local languages were provided to enable farmers to understand the available lentil technology in proper perspective.

Seed production processing and marketing: To improve access of quality seeds at local level, farmers were organized into 15
community based seed production groups and were capacitated in production, processing and marketing of truthfully leveled (TL)
seeds. The linkage of seed producer groups with seed value chain actors was strengthened through organization of seed value chain
workshops and seed quality standards workshops during the project period. During project cycle, those CBSP groups were able to
produce and market 85 mt TL seeds of lentil.

Seed supports: Seeds of improved varieties of lentil were made available to 17,537 beneficiary households during the two crop
cycles. For demonstration and seed production activities, source seeds were supplied on a cost share basis, whereas in IRDs seeds
were distributed to farmers for free.

Storage supports: Two hundred and eighteen metal bins of 250 kg capacity each were provided to seed producer groups on cost
sharing basis. Similarly, to facilitate collection of lentil seeds and grains, the project supported for the construction of seven
collection centers in the project districts.

Supports on seed grading: Farmers were oriented to value addition of lentils through cleaning, grading and packaging interventions.
For this, improved sieves of 2.5*2 ft dimension were provided to 426 farmers groups of project districts on cost sharing basis. This
enabled the groups to add value to their produce through cleaning and grading both seeds and grains before marketing.

The above mentioned project interventions have helped in bringing impacts in the following areas:

Lentil area per household

Changes in lentil area per household were significant (P<0.05). Twenty five percent increases in area per household under
lentil were recorded due to project intervention (Table 4). Increase in productivity of lentil in demonstration plots (Table 1) and
IRDs (Table 2) has convinced the farmers of the superior performance of improved lentil varieties and technologies, and this has
motivated them to devote more land to lentil rather than to wheat or other winter crops which often demand more inputs. Moreover,
farmers have experienced improvement in soil fertility and yield increases in the succeeding rice crops after the harvest of lentil.
The residual effects of winter legumes to the following rice crop were also found in the survey of eleven terai districts of Nepal
(Pande and Joshi, 1995). For smallholder farmers, the savings in costly chemical fertilizer is an additional incentive to go for
intensification of the legume crop lentil in their copping system.

Lentil productivity

Significant increase (P < 0.05) in lentil productivity was observed as a result of project intervention. The adoption of improved
technologies has resulted in overall yield enhancement by 18 percent over the pre project level (Table 4). Yield increments were
higher in Siraha, Nawalparasi and Sarlahi and Saptari districts. These districts had fewer developmental interventions in the past
and therefore pronounced response to the interventions was recorded to these districts. On the other hand, slight reductions in yield
levels were recorded in Bara, Dang and Rautahat districts due to late winter rains and subsequent higher incidences of foliar blight
disease. Aw-Hassan et al. (2009) has also reported similar yield increases in lentil in Bangladesh due to adoption of improved
varieties and technologies.

Household level production, sale and income

Household level production increased significantly (P<0.05) over the pre-project level. Overall production increment per
household was 44 percent over the base figure (Table 5). Growth in lentil area and productivity has both contributed to this
increment.

Lentil growers used to keep 41 percent of lentil for their household use that includes daily consumption as daal and seed.
However, after the project intervention, farmers were selling higher proportion of their produce to the market and up to June 2013
they sold 174 kg lentil per HH, and they kept the rest for future sale on the expectation of price rise (Figure 3). Higher prices might
have motivated them to sell more volume of lentil in the market. Also, farmers might have opted for consumption of other pulses
which are comparatively cheaper than lentil. Moreover, farmers were capacitated in community based seeds production (CBSP);
marketing and use of truthfully labeled (TL) seeds instead of recycling their own produce as seed, thus giving them an opportunity
to sell more produce in the market. Increase in volume of sale was about 29 percent over pre-project sale volume. Lentil sale
volumes from Nawalparasi, Bara and Parsa districts were more than double of the pre-project level.
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Figure 3. Lentil sale (kg/household) before and after the project intervention

Compared to pre-project status, significant increase (P<0.05) in average household income from the sale of lentil was
recorded (Figure 4). Average household income was increased by 115 percent over the pre-project value due to increase in the
volume of sale as a result of production increases, value addition and rise in market price of lentil (Table 5). The decline in yield of
lentil in the second year as a result of increased severity of foliar disease, did not affect much the profitability, due to corresponding
increase in the market price thereby less adversely affecting the profitability. Dubey et al. (2011) also reported similar results in a
study of pulse production in UP Hills, India.
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Figure 4. Average household income before and after the project
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8. Market interventions

Development of collective marketing approach
In view of the small and scattered production of lentil, traders find it less profitable to collect produce from the smallholder

producers in villages. To gain an economic scale of marketing, it was important for producers to organize themselves into farmers’

organizations such as cooperatives or producers’ groups and market their produce collectively through these organizations. To
facilitate and promote collective marketing, site specific collective marketing strategies were developed by the organization
through workshops and interaction meetings among producers, collectors, wholesalers and millers as appropriate in each project
district. In the beginning, a total of 4,072 lentil growers from project area were capacitated on collective marketing and its
implementation methods based on the market opportunity existing in their localities. Producer groups were oriented to form
collective marketing committee in each production cluster which handled the collective marketing procedure in line with developed
strategies. Presences or absence of agricultural cooperatives, CBSPs, local markets, local collectors/wholesalers, collection centers
and millers in a particular area were the major determinants of the collective marketing strategy to be adopted in a particular area.

The following collective marketing strategies were adopted in the project:

A. Cooperatives taking a lead role: In areas where cooperatives are active and some lentil growers are members of the
cooperative, cooperatives will take the lead in collective marketing e.g. Bhuvarbhavani Cooperative at Baijapur, Krishak
Upkar Sahakari Sanstha (KUSL) Betahani, Banke, and Suryodaya Krishak Sahakari Sanstha Bela of Dang district.

B.  Producer groups taking lead role: In areas where cooperatives are nonexistent, groups collect lentil and send it to millers directly.

C.  Groups farmers sell lentil to wholesalers/big collectors at the village and from wholesalers it goes to millers.

D. Insome area farmers them-selves take lentil to millers in adjacent area.

A 4

A 4

A 4

Groups
v Millers /
Lentil Collection wholesalers

\ 4

G center/
rowers :
collectors Millers

v

Cooperatives/
CBSPs

A 4

Collective marketing committee

Figure 5. Collective marketing approaches adopted for lentil marketing

The above-mentioned marketing interventions helped strengthen the linkage of 7,343 smallholder producers from 450 groups
to other 72 business enterprises (miller/whole- salers/cooperatives/CBSPs) in lentil value chain. Before the project and also during
the first year of project intervention, farmers sold most of their lentil to collectors, followed by millers and wholesalers. However,
there was a shift in sale destination as a result of technology intervention from the project. Through collective approach, farmers were
able to increase their profit margin by NRs 5.83/kg which they would have lost if marketed individually. The supply of bulk quantity
of lentil through collective marketing was in favor of millers/ wholesalers who paid extra money for it. By the end of the project,
growers sold about 35 percent of produce to millers and wholesalers through collective marketing. Increase in price of lentil in
bulk quantity and better quality of produce was a driving force behind collective marketing.

Prices of agricultural crops are built not only on the basis of by local production costs and internal competition but also the
international markets largely influence it. Lentil being an exportable commodity, price fluctuates over years in response to the
prices in the lentil importing countries. The productivity of lentil is low compared to other cereals, but producers shared that lentil
was more profitable and marketable in comparison to cereals due to low cost of production. However, producers did not have precise
information on pricing mechanism and they were compelled to agree on the price offered by traders. Capacity building of growers in
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value addition of lentil through cleaning and grading, and exposure to the quality standards enabled them to bargain better price for
their produce. The orientation to lentil producers to mill owners’ quality assessment criterion Sera system enabled producers to evaluate
their produce on the basis of quality and this has increased their bargaining power. At the project end, producers got a profit margin
of NRs 3/kg from value added lentil.

Price changes in the domestic market are often reflected in changes in area coverage by lentil in the succeeding year.
Compared to the pre-project level, lentil price received by producers showed an increasing trend in all districts (Figure 6). Area
under lentil has simultaneously increased by about 25 percent in the same period (Table 5). Domestic prices are also influenced by
the export scenario and export policy of the government. In the beginning of 2009, Nepal government banned the export of lentil
on the back of skyrocketing price of pulse in the domestic market during the height of global food crisis in 2008. However, the ban
was lifted in 2010. Lentil Prices received by farmers have since then been in increasing trends.
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Figure 6. Lentil prices received by producers across districts

9. Conclusion and recommendations

9.1 Conclusion

In this study, the effect of lentil technology demonstrations and value chain interventions on changes in lentil area,
productivity, household production, sale and income of beneficiary households were assessed. The technologies and value chains
were intervened for two crop cycles among 17,537 HHs of 71 village development committees and 2 municipalities of 11 terai
districts of Nepal. The investigations demonstrated that improved technology package consisting of improved lentil varieties, seed
priming, seed inoculation with rhizobium and basal application of DAP fertilizer has potentials to increase average crop yields by
about 49 percent over the pre-project level.

Capacity building of lentil growers in production, processing, and value addition through grading has increased their
bargaining power for pricing their produce. Exposure of growers to value chain actors has strengthened their linkages with the
latter and has also enabled them to adopt collective marketing. Farmers were having a profit margin of NRs 3/kg through value
addition and NRs 5.83/kg through collective marketing.

The adoption of the above mentioned technologies and marketing strategies has led to increase in overall lentil productivity
by 18 percent, area per HH by 25 percent, production per HHs by 44, sale by 29 percent and income by 115 percent over the pre
project level.

9.2 Recommendations

Improved technology package of lentil has demonstrated its effectiveness in increasing production of lentils; this should be
up scaled in the whole of terai and inner terai districts through mainstream extension agency.

Marketing lentil through collection centers has proved beneficial for the smallholder farmers. However, these centers need
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seed money for holding lentil until the market is favorable for them. Therefore, microfinance institutions should be linked with the
producer groups and collection centers.
Community based seed productions approach should be further out scaled for improving farmers’ access to seeds at local level.
Stemphyllium blight disease has emerged as a big threat to lentil production in recent years. Therefore, competent agency of
government or other institutions should initiate and implement integrated management of the disease to counteract the negative effect
of the disease on lentil production.
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