
r 
L 

IDRCLib 

'CA. 

EVALUATION OF OILSEEDS (NEPAL) 

3-87—0024 

FINAL REPORT 

Conducted for IDRC by: 

Nell Thomas 
Basudeo Slngh 

Ken Riley 

August 1991 

Final Report, January 1992 



Table of Contents 

Summary of Findings and Recommendations I 

1. introductIon 1 

2. The Project 2 

3. Evaluation Methodology 4 

4. Institutional Development 5 

5. Technical Program 11 

6. Vegetable Oil-Protein Systems 17 

7, Location-specific Research and Pesearch Outreach 23 

81. Recipient-administered Budget 24 

9. General Conclusions 24 

10. General Recommendations 26 

Appendix 1.. Itinerary 
2. List of Oliseeds grown in Nepal 

Role of Coordinator 
4. List of Equipment at Tribbuwan Customs 

Office at time of MissIon 
5. RAP HMG/N expenditures, and IDRC 

payments 
6. Justification for research into bill toria 

production in a second Phase 
7. Suggested Technical Workplan for a Second 

Phase 



Oliseeds (Nepal) 3-P-87—0024 

Summary of Findings and Recommendations 

Findings 

1. That the majority of objectives set for Ph I have only partially been 

met. 

2. That the NORP has not yet developed into a effective 

program with a national, perspective. 

3. That the staffing commitment made by HMC/N at the beginning of the 

Project has only partially been realized. 

4. That the number and scope of research objectives proposed for P1) I were 
beyond the capacity of NORP within a two-year timefranie, given the 
conditions existing at that time. 

5. That. not. all of the workplan objectives set for the Ph I extension have 
been achieved. 

6. That. some of the inputs expected through the CAP budget have not been 
delivered in a timely manner, in some delays in Project 
execution. 

7. That the training component has resulted in significant human resource 
development, with improved research capacity at HQ NORP. This is 
expected to improve further with the return of another trainee in the 
near future. 

8. That the widespread adoption of improved rapeseed and mustard has been 
due to both seed production and release of improved varieties in Nepal 
and spontaneous adoption through Informal channels from India. 

That. the U ti, tjiffl 
mustard varieties in some hill regions as a result of collaborative CVTs 
and FFTs being implemented in these areas. 

10. That the NOPP has limited capacity to understand VOPS issues at this 

time, and in the near future the program is unlikely to develop a VOPS 
perspective. 

11. That the NOBP; given its current performance in research, has a 

comparative advantage in genetic improvement in certain crops, as 
opposed to the generation of all components of production technology. 

12. That the NOPP is likely to require limited technical assistance in 
defining future priorities annd workplans. 

13. That the uncertainty surrounding NARSC, in the HMC/N political context, 
has limited achievements in some Project objectives. 
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14. That the most significant contribution of the Oilseeds Network to the 
Project has been in the area of germplasm exchange and training. 

15. That the Project's General Objective is still valid, and the intended 
beneficiaries are still the sane. 

16. A preliminary VOPS survey conducted during evaluation indicated that 
there has been a rapid expansion in both mustard production and edible 
oil imports in recent years, increasing the apparent per capita 
availability of oil to over 5kg per annum. The difference between this 
and the consumption of edible oil determined in an extensive household 
survey in 1989 (2.3 1 per capita per annum) may be accounted fqr by 
significant movements of oil to India. 

Recommendations 

1. That. the Project be continued into a Phase II. 

2. That Ph II have a much—reduced focus, with emphasis on genetic 
improvement in rapeseed, mustard and sesame. 

3. That in Ph II NORP increase its focus on oilseeds production in hill 
systenis. 

4. That P11 II continue to have a training component, with emphasis on 
aspects such as seed production, economics and rapid rural appraIsal. 

5. That limited technical assistance be provIded to NOBP during Ph II to 
assist In the development and monitoring of annual workplans. 

6. That NABSC take steps to improve NORP coordination significantly prior 
to inception o.f Ph II. 

7. That NARSC take steps to create permanent staffing positions at NORP 

Nawalpur in line with the needs of the Program. 

8. That NAP.SC assign clearly the responsibilities for oilseeds at its other 
Centres to ensure the development of sustainable linkages between these 
Centres and NOR? Nawalpur. 

9. That, given NORP's staffing and resource constraints, and recognizing 
the relatively greater importance of groundnut as a pulse crop, the NOR? 
should consider dropping groundnut from its research program. 

10. That NOR? should make use of RRA techniques in the identification of 
production constraints in its target crops. 
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11. That. HtIC/N policy should work toward reducing oil imports. The 

increasing level of imports seen at present will ultimately discourage 
local production 

12. That work is needed on improving expelling efficiency in small and 

medium-scale mills, including the use of water power in the hills. 
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1. Introduction 

The IDRC has been supporting oliseeds research in Nepal since 1987. The 

Oliseeds (Nepal) Project, 3-P-87--0024, grew out of a perceived need to 

strengthen the National Oliseed Development Program of the Department of 

Agriculture. The importance of oliseeds in Nepal, both as a cash-crop 

commodity, and as a vegetable oil source, was pot mirrored by the support 

provided to research, compared to that given to the major cereals. Yet 

oliseeds were a component of most farming systems. 

Nepal's seventh Five-Year Plan (1987-1991) stressed the Importance of 

increasing oliseed production. In 1986, IDRC provided support to the 

Department of Agriculture for the preparation of a 15-year oliseed development 

p].an. The Ojlseeds (Nepal) Project was an outcome of this plan, intending to 

provide the research support identified as necessary. 

At the time when the Project was developed, production figures available 

indicated that oliseeds were grown on 124,000 ha, with an annual production of 
83,000 t. This gave average yields of only 669 kg/ha. Nepal's farmers made up 

over 90% of her population of 16 million people. Average per capita 

consumption of vegetable oil was considered to be only 1.7 kg per year. 

The 15-year plan identified several major constraints to increased 

product,ion, including lack of improved varieties, many pests and diseases, 

lack of improved production technology and inputs, and lack of effective 

marketing systems and storage. Some problems specific to certain crops were 

identified, such as the parasitic weed a potentially serious 
constraint to production of rapeseed and mustard. 

It was felt that. many of these constraints could be overcome through an 

effectively coordinated oilseed research program. The 15-year plan indicated 

potential increases to 137,000t annually by the year 2000, with an increased 

.value of 2,560 m rupees. Per capita consumption could increase by 70% to 2.8 

kg per. year. 

The National Oliseed Development Program (NODP) was started in 197€, 

based at Nawaipur, in the Central Teral. An Oilseed Coordinator and three 
other scientific staff, with support staff, were based at Nawalpur. The NODP 
had four functions: research, outreach, production, and training/information. 
However, research at Nawalpur was seriously constrained by a shortage of 

staff, housing, lack of running water and electricity. 

The 15-year plan recommended the strengthening of the NODP, with the 

headquarters at to enable effective coordinated oilseed improvement 
to take place. Oliseed centres at Nepalganj, Rampur and Tarahara research 

stations would represent major crop adaptation zones in the eastern, central. 

and western teral, while Kavre station in the central hills would be the 

centre for oliseed research in the hills. An additional eight agricultural 
farms and stations in different micro-environments would be used as oilseed 
testing sites. 
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At the time of Project development, the Ministry of Agriculture had 
approved a structural reorganization intended to improve agricultural research 
management. Most important was the creation of a National Agricultural 
Services Research Centre (NARSC), which would monitor and coordinate research 
throughout the country. 

2. The Project 

The Project had the general objective of raising and stabilizing the 
production and yields of oilseed crops in Nepal through a 

National Oilseeds Development Program. Within this general objective a series 
of specific institutional and technical objectives was identified: 

Institutional Development 

To strengthen facilities at the headquarters and subcentres, so that 
coordinated research on cilseed improvement could take place. 

To develop an effective corps of oilseed researchers through recruitment 
and training. 

To establish an oliseed working group, to review, plan and support 
oilseed research by various disciplinary divisions, agricultural 

and farms, as an integral part of NODP. 

To strengthen institutional links with extension, marketing, inputs and 
oil seed processing. 

Technical Program 

To develop improved varieties of groundnut, rapeseed, mustard, sesame, 
linseed, niger, sunflower and safflower, having high and stable oil 
yields, and adaptation to the diverse agro-ecological conditions where 
thes.e crops were grown. 

To carry out. a survey to assess the major diseases of the olicrops, and 
to develop appropriate control measures. Cenetic resistance would be 
emphasized. 

To develop effective control of the parasitic weed in rapeseed 
and mustard. A combination of genetic resistance and good management 
would he sought. 

To enhance biological nitrogen fixation in groundnut. 

To develop appropriate production practices for different oilcrops in 
the different agro-ecological zones of Nepal. 

To cooperate with the Farming Systems Division in designing and 
evaluating oilcrop technology, and to obtain feedback in order to modify 
this technology. 
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To produce nucleus and breeder's seed of the improved lines. 

To carry out a soclo-economic study of constraints in production, 

marketing, processing and storage of oilcrops. 

The IDRC Project Summary included the following statement on expected 
results and benefits: 

"A stronger, nationally coordinated oilseed program will be able to 

provide improved varieties and appropriate production technologies for 

the varied agro-ecological zones In Nepal where oilseeds have potential. 

Improved oliseed technology is required by the Farming Systems Division, 

Department of Agriculture, Extension Division, and Rural Development 

projects throughout Nepal. The farm families of Nepal will benefit by 

increased oil consumption and better nutrition, and increased income by 

growing more oilseeds as a cash crop." 

Each of the specific objectives Indicated above had defined methodology 

at various levels of detail. These components of methodology are indicated In 

the body of this report where each objective is analyzed. However, a general 

schedule of activities was also defined, expected to begin immediately after 

the intended start date of July 15, 1987. 

Stress on obtaining germplasm and improved varleties from other 

countries. 

Construction of buildings and infrastructure at headquarters. 

Placement of new staff at headquarters and centres. 

First working group annd planning of specific experiments. 

Cermplasm collection by Agricultural Botany. 

Survey and development of screening procedures for serious pests and 
diseases. 

Coordinated variety trials. 

Formulation of experiments to develop production technology. 

Year2 

Continuation of activities started in Year 1. 

More emphasis on seed production. 

Consideration of initiation of a breeding program, if necessary. 
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The IDRC Contribution to this Project was costed at CAD 413,700 for 24 
months. The Recipient Contribution was estimated at CAD 131,600. Budgetary 
detail is contained in Appendix 3. Of the total IDRC Contribution, CAD 233,800 
was originally intended to be recipient administered (RAP). The remainder was 
to be Centre—administered (CAP), except for local administrative support and 
local travel, which was to be administered by Winrock International. Winrock 
was to receive a fee of on these funds. 

3. Evaluation Methodology 

The Team was comprised of three persons. Two of the Team had specific 
knowledge of the Project, and had been involved in both Project development 
and monitoring. These two persons reviewed the Technical Program and the 
progress towards a VOPS study. The third Team member reviewed the 
Institutional Development component of the Project, and provided general 
leadership. A preliminary draft report was completed by the Team prior to 
departure from the field. 

Prior to conducting the evaluation, the Team used Project documents to 
construct a Logical Framework, outlining objectives, indicators, information 
sources, and underlying assumptions. This retrospective LFA was seen as being 
useful in bringing the Evaluation Team members to a common understanding of 
the mai,n features of the Project. 

The principal approach adopted by the Team in information gathering was 
that of field visits to stations and other relevant oliseed sites, interviews 
with scientists and other persons in charge, and direct observation of oilseed 
research being conducted. A specific effort was made to cover all the 
principal recommendation domains of oliseeds in Nepal. 

To gain as broad an understanding as possible of the issues facing 
oliseeds producers in Nepal, the Team specifically included small and large 
industrial concerns, and traders, in its survey. 

Research and annual reports were an important source of information to 
the Team on most aspects of the Project. 

As only two weeks in total was available to the Team to undertake the 
evaluation, it was not possible to visit all NARSC Centres where oliseeds work 
is being undertaken, or which might in the future such work. 
However, the Team believes that a representative sample of such sites was 
included in its survey, and that the findings of the evaluation are an 
accurate reflection the NORP, and the role it still has to play in the 
development of the oliseeds industry in Nepal. 

The Team's itinerary is included in Appendix 1. 
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4. Institutional Development 

The National Oliseeds Development Program (NODP) was created in 1976, 
when 33 ha of land was split from the station of the National Horticultural 
Program at Nawaipur. Initially, the NODP remained under the leadership of the 
Agronomy Division of the Department of Agriculture. It later assumed 
independent status as a commodity Improvement and development program. 

At the time that this Project was developed, the Ministry of Agriculture 
established the National Agricultural Research Services Centre (NARSC). The 
NOD? then became the National Ojiseeds Research Program (NOR?), a commodity 
program under NARSC. Implicitly this change reduced the emphasis on outreach 
and extension. 

The Oliseed Consultancy of Pradhan (1986) recognized that the 
NODP headquarters at Nawalpur, Sariahi, were lacking in almost all basic 
facilities. It was realized that, if the basic infrastructure for a research 
program were not developed, little could be expected in the way of a committed 
body of scientists working on the range of research priorities defined. Such 
infrastructural development became a main feature of expected support to 
Nawa lpur. 

Similarly, it was determined that the existing staff was too small to 
a research program of the scope necessary if advances in varietal 

development, production technology, etc., were to be achieved. Again, a 

staffing program was devised, with commitment from 11MG/N to increase both 
numbers and quality of staff assigned. 

An Oilseeds Working Group (OWG) was seen as an important mechanism in 
exploring the different problems in growing oilcrops, and in advising on ways 
and means to overcome such problems. Such a group was also expected to advise 
on definition of priorities, and on the allocation of resources made available 
through projects to the NODP for use in related areas of work executed by 
other disciplinary divisions. 

As well as developing links with the disciplinary divisions of the new 
NARSC, the NODP was also expected to work closely with the Farming Systems 
Program to adapt generated technology to farm practice. The Ministry's 
Department of Extension was seen as the main in broader diffusion of 
this technology to farmers throughout Nepal. Closer ties between NOD? and the 
national oliseeds industry were also considered important In understanding 
post-production conditions and constraints. 

The Development (ID) objectives defined in the IDRC 
Project Summary broadly mirror the findings and recommendations of Pradhan 
al. It should be noted that these authors defined a 15-yr framework for 
development of the NOD?, divided into a five and a 10-year stage, 
respectively. The IDRC Project was initially established for a two-year period 
only. The objectives set, and the results achieved, must be interpreted within 
this significantly shorter timeframe. 
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Each objective, with expected outputs and achievements is reviewed 
below. 

To strengthen facilities at the headquarters and subcentres so that 
coordinated research on oilcrop improvement can take place. 

Outputs/targets: 

1. Construction of three duplex quarters to house staff at Nawalpur. 
2. Provision and installation of equipment for water and electricity. 
3. Perimeter fencing to be provided. 

Achievements: 

1. Three duplex quarters have been built, and staff has been resident 
in these quarters since August 1990. Construction proceeded more 
slowly than expected, in part due to availability of materials 
being limited during the India/Nepal border closure. 

2. NOPP obtained support for irrigation development and water supply 
from other sources. As a result, water development funds were 
reallocated to electrical development. The latter has only started 
during 1991, based on connection to the external grid. The station 
at Nawalpur still does not have electrical power available. Some 
of the delay is attributable to miscommunication between IDRC and 
NORP on the advance payment for a transformer for the station. All 
posts and wires are in place; the transformer has not yet been 
purchased. 

IDRC supported the design of primary canals for the on-station 
irrigatlon system. Other funds were used for their construction. A 

pump was provided from another funding source, but this pump is 
currently not operating. There Is still some question as to 
whether a submersible pump will be requested through IDRC. Water 
supplies to on-station housing are derived from shallow-well hand 
pumps. 

3. A perimeter fence has been established on the three external sides 
of the station (the fourth is contiguous with the Horticultural 
Station). 

4. Resources available in the RAP budget, which could have been 
allocated to other Centres, e.g. labour costs, have been used 
solely at Nawalpur. 

5. There have been major delays in the provision of equipment. The 
princlpai cause appears to have been the successive transfer of 
authority for procurement from the IDRC Delhi office to IDRC 
Singapore, and then from Singapore to IDRC Ottawa. At the date of 
the evaluation, only some calculators, a harrow, and some 
meteorological equipment was in the hands of the Project. However, 
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several shipments of equipment are recorded as having arrived at 

Tribhuwan Airport between June and July 1991, but for which 

clearance had still to be obbtained. (See list in Appendix 4). 

To develop an effective corps of oliseed researchers through recruitment 
and training. 

Outputs/targets: 

1. At Nawalpur, four additional scientific staff (Gazetted Officers), 
five additional technical staff, and 17 additional lower-grade 
staff. 

2. At both the Tarahara and Kavre centres, one additional scientist 
and support staff. 

3. Upgrading of coordinator's position to Class 1 at end-of-Project. 
4. One tlSc Agronomist, and one PhD breeder to receive training in 

India. 
5. Three short-course training positions to be offered for practical 

training on groundnuts (ICRISAT) and rapeseed (India or Canada). 
6. Local training for extension and seed production staff. 

Achievements: 

1.. Developments in staffing durlog the Project are particularly 
confusing. Only at Nawaipur has there been an increase in staff 
numbers, but the majority of this increase has been achieved 
through deputation from other Centres and Programs. 

At Project inception there were three permanent oilseeds positions 
at Nawalpur. One further permanent position was added during the 
Project. However, the original oliseeds coordinator, who continues 
to hold a permanent position at Nawalpur, was deputed to Doti in 
1989. This effectively reduces the permanent positions again to 
three. The following is a summary of scientific staff and 
positions at Nawalpur: 

Post CT or P) Class Name Comments 
(D = deputed) 

Coordinator CT) II D.S. Pathic D from flampur 

Deputy Oilseed 
Agronomist (P) II S.P. Koirala D from Doti 

Ass. Oliseed 
Agronomist (P) III M.L. Jayaswal D to Doti 

Agronomist (P) III B. Mishra 
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Ass. Plant. Prot. 
Officer (T) III D.C. Yadav D from Hort. farm 

Ass. Plant. Prot 
Officer (F) III B.P. Sharma On study leave 
Ass. Production 
Agronomist (T) III R.1(. Mahato D from Agron. Div. 

Ass. 
Entomologist (T) III S.P. Ray Funded by AERP 

Ass. 
Agronomist (T) III 13.P. Yadav Funded by AERP. 

(T = temporary, P permanent) 

In the past few years, the HMG has consistently refused to create 
new positions in any Program, so the NORP has not suffered 
relative to any other Program. 

The number of Junior Technician (JT) positions at Nawalpur has 
changed only by one deputation. Changes in lower level staff are 
not known. 

The Deputy Oliseed Agronomist position, currently held on 
deputation by a former NORP Coordinator is being advertized, and a 
permanent placement is expected. No date for this placement has 
been given. 

In summary, there are currently eight scientists in the Program at 
Nawalpur, only three of whom occupy permanent positions. One of 
these is on study leave. 

There is one permanent position in oliseeds at each of Rampur and 
Nepalganj. In the case of Rampur, other scientists collaborated in 
the oliseeds Program, principally in pathology and entomology. 

2. There have beer) no staff placements at Kavre or Tarahara, and from 
the perspective of the Project there have been no activities 
conducted at either location. In the case of Kavre, it is known 
that both manpower and budget have been requested to support 
collaboration with NOBP (e.g. in CVTs), but that no such 

have been made. Any possibility that such funds might 
have come from the OWC research expense allocation was effectively 
eliminated when NARSC advised the Coordinator that it 1acked the 
mechanism to transfer such funds. 

3. The Coordinator's position is still Class II. 

4. One permanent staff member from Nawaipur is due to return shortly 
after having completed an MSc in Pathology from Pantnagar. The 
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oilseeds agronomist at Nepalganj will be leaving shortly for an 
MSc program also at Pantnagar in plant breeding. 

5. Short-course training of six persons has been conducted in the 
following areas: 

- sesame and lower production and research (India) 

- rapeseed-mustard research for JTs (India) 

- Brassica research (India) 

- Brassica plant protection training (India) 

Two persons were due to depart on a sesame training course in 
India at the time of the Evaluation, but the course was cancel].ed. 
Administrative difficulties in India appear to have caused the 
cancellation. 

Some of the training initiatives developed through the Oliseeds 
Network, rather than as a result of direct planning by NORP. The 
Team believes that about 90% of the training was funded through 
the Project. 

6. Only one local training program for extensionists or seed 
producers has been conducted by Nawaipur staff. NOBP was unable to 
provide precise information on course content or number of 
trainees. 

To establish an oliseed working group to review, plan and support 
oliseed research by various disciplinary divisions, agricultural 
stations and farms as an Integral part of NODP. 

Outputs/targets: 

1. Establishment of a working group. 
2. Research review meetings. 
3. Feedback from extension, industry, the Agricultural Inputs 

Corporati on. 
4. Research planning meetings. 
5. Partition of working group research-expense allocation according 

to need. 

Achievements: 

1. An Oilseeds Working Group (OWO) has been established, which meets 
approximateJy every six months to review winter and summer 
research results. As well as representatives of the major 
divisions of NARSC, and the oliseeds researchers, extension 
personnel (Regional Directors and ADOs), oiiseed industry and AIC 



representatives are invited. Some attendance of the latter groups 
is recorded. 

2. Review of past research appears to have been activity of 
the Ollseeds research results from stations other than the 
NORP teral-based program (e.g., Pakhribas, Lumle) are also 
presented. Discussion with the Coordinator and other oilseeds 
researchers suggested to the Team that the volume of material 
presented left little time for other aspects, such as research 
planning. The Coordinator indicated that the NARSC finds the 
concept of a working group an uneasy one, and prefers to view the 
activities at these fora as simply reporting. The Team believes 
that, without a more effective rationalization of purpose, the OWG 

will not realize its potential in guiding oilseeds research. 

3. some attendance of extension and industry personne]. at OWO 

meetings has been reported, it has not been possible to determine 
the degree of interaction with these persons, nor their 
contribution to oilseeds research development. 

4. Research planning appears to be an informal process, main]y 
limited to the group at Nawaipur, and the activities expected to 
be conducted there. The Coordinator would review research 
proposals for Rampur and Nepalganj. The final decision on the 
program rests centrally with NARSC, where, currently, a panel is 
constituted for this purpose. The OWC does not appear to be a 
significant force in research planning. 

5. As far as can be determined, no use has been made of the OWO 

research expense aliocatlon for the intended purpose since Project 
inception. The Team is aware of only one instance when the 
Coordinator investIgated the possibility at NARSC of transfering 
some funds to another Centre, but was advised of a lack of any 
mechanism to do so. The Coordinator indicated to the Team that. 
NARSC allocates sufficient budget annually for the proposed 
program, so that research funds are not actually a constraint. The 
research expense allocation has been used to cover costs of the 
semi-annual reporting meetings of the OWC. This line item in the 
RAP budget was reallocated to CAP, because of NARSC'S inability to 
administer it. 

To strengthen institutional links with extension, marketing inputs and 
oilseed processing. 

Outputs/targets: 

1. Linkages with the Agricultural Inputs Corporation (AIC). 
2. Linkages with the Department of Extension. 
3. Linkages with oilseed industry. 
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Achievements: 

1. The NORE' lialses with the AIC in the multiplication of foundation 
seed of the improved varieties. This is normally undertaken on 
contract with farmer-producers. The AIC apparently ensures the 

availability of the inputs necessary to produce certified seed. 

The NORP has no othercontact with AIC. 

2. The main contact of NORP with the Department of Extension is in 
the execution of farmers-field trials (FFTs) and in the 

distribution of minikits. In the case of FFTs, Extension JTs or 
JTAs will have some responsibility for technology diffusion. In 

the case of minikits, the Department is responsible for the whole 
program, and is expected to return production data to NORP. NORP 
records about a level of minikit reporting only. No data was 

available on the actual number of minikits distributed. NORP has 
conducted two farmer field days at Nawalpur. These are coordinated 
through Extension who arrange to bring the farmers. These come 
from all parts of the teral. Costs of these activities have come 
from another Project (AERP). One summer and one winter field day 
has been held. 

3. The NORP has not attempted to develop links with industry, as it 

is considered beyond staff capacity to address such issues. 

Equally, field days attend to production issues only, and do not 

address marketing or processing. 

5. Technical Program 

To develop improved varieties of groundnuts, torla and mustard, sesame, 
linseed. niger, sunflower and safflower having high and stable oil 
yields and adaptation to the diverse agro-ecological conditions where 

these crops are grown. 

Outpi.ts/targets 

The first priority was to be given to developing improved varietles of 
groundnut as Kharif (Summer Crop) and toria/mustard as the major Rabi 
(Winter Crop). The Botany Division, in collaboration with IBPCR was to 
undertake the collection and storage of indigenous oliseed germplasm. 
Niger seed and toria were to be given first priority. 

Achievements 

1.. A total of 294 germplasm of Toria (94), Yellow Sarson (3b), 

Mustard (21), Sesame (22), Niger (20), Linseed (37), Groundnut 
(6), Safflower (1) and Castor (3) were locally collected from more 
than 22 districts by the project staff during 1989-90. In 

addition, 62 germpiasm of Toria (37), Yellow Sarson (6), Mustard 

(2), Sesame (3), NIger (2) and Linseed (12) were collected locally 
from 15 districts in 1990/91. 
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2. Torla. A total of 193 germplasm lines of Toria were evaluated for 
the agronomic traits during 1990-91. Fifteen genotypes were found 
yielding more than 500 kg/ha. However, no cataloguing has been 
done. Some germplasm was collected by Botany Division and supplied 
to NORP and NORP also supplied the germplasm to Botany Division. 

3. Sesame. Sixteen local as well as exotic lines were evaluated in 
1.990-91. The results were not encoutaging and observations were 
taken only on yield and maturity. The highest yield was recorded 
from a local variety (475 kg/ha). In general, the yield levels 
were very poor. 

4. Niger. Thirty local as well as exotic germplasm were evaluated in 
observation nursery In 1990-91. The highest yield recorded was 
from two exotic materials - ACC-5355 (683 kg/ha) and ACC-5217 (675 
kg/ha). 

5. Croundnut. Most work was done on the evaluation of genetic 
material in groundnut because of ease of receipt of germplasrn from 
ICRISAT. A total of 108 lines from ICRISAT were screened for 
resistance against early and late leaf spot, and 140 lines were 
screened for resistance against green plant hopper, tobacco 
caterpillar, Bihar hairy caterpillar, thrips and termites. There 
has riot yet been definite conclusion about sources of resistance 
usable In the breeding program. However, they have reported that 
more diseases arid insects are major problems in groundnut. 
Cermplasm evaluation mostly considered only yield and maturity. 
Cataloguing of germplasm evaluated has not been done for future 
reference or use. 

6. Major Achievements in Varietal Improvement. The introduction of 
exotic material in groundnut from ICRISAT and toria/mustard from 
India has paid dividends. Within a period of 2-3 years NORP has 
been able to obtain evaluate arid release the following varieties 
of various olicrops. 

Crop Variety Year of Yie].d Maturity Area of 
release kg/ha days adaptation 

Toria Vikas 1989 1000 90 Central to Far 
Western Region 
of Teral and 
Inner Terai 

Mustard Pusa Bold 1989 800-900 100-115 Whole Teral and 
Inner Teral 

Krishna 1989 1000—1200 115 Central to Far 
Western Region 
of Terai and 
Inner Terai 
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Crop Variety Year of Yield Maturity Area of 

release. kg/ha days adaptation 

Groundnut Janak 1989 2500 Whole Teral and 
Inner Terai and 
Mid—hills 

7. A number of promising materials of various olicrops identified on 
the basis of their performance in CVT, FFT and PVT are in the 

pipeline. These are likely be released soon They are listed below. 

Crop Varlety(les) in pipeline 

Toria PT—30 
Mustard Kranti. 
Groundnut 

(Early maturity (120 days) ICCS—36, ICCS—E 56, ICCS—E 52 
(Medium Maturity (135-145 days) AM 144 (Chaudra) 

8. A number of lines of linseed and niger were obtained from Ethiopia 
hut were found poorer than the local ones. Very preliminary work 
has been done on linseed and niger. In case of niger some local 
material has given very good yields (Gorlikharka local - 1163 
kg/ha, Sarlabi local-1047 kg/ha). The work on sunflower and 
safflower has been almcst nil and therefore is not included in the 
1990-91 project report by NOBP. 

Areas of concern: 

1.. The assistance of IBPGR was not obtained in the collection of 
local germplasm of various oil crops. 

2. The available germplasm was evaluated mostly only at Nawalpur, 
NOP.P Head Quarter. No germplasm set' were evaluated in the hills 
and the full potential of available germplasm for various 
agro-cilmatic zones is not known. 

3. Ori].y in the case of groundnut was germplasm evaluated for reaction 
against prevalent diseases and insects. 

4. No characterization and cataloguing of the germplasm was done for 
future reference and use. Most germplasm was evaluated at one 
location (Nawalpur) for yield and maturity only. 
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To carry out a survey to assess the major diseases of the oil crops and 
develop appropriate control measures. Cenetic resistance will be 
emphasized. 

Outputs/targets 

It was envisaged that Pathology and Entomology Divisions would conduct 
surveys in farmers fields to identify tile most serious diseases and 
insects of various olicrops in different areas. The breeder and 
pathologists were to collaborate in joint screening of Varietal materla] 
for genetic resistance. If necessary, chemical and cultural control 
measures were also to be investigated. 

Achievements 

Surveys for diseases and insect pests of oilcrops to determine their 
relative severity in different areas were not done. The reason explained 
to the evaluation team was that agronomists and entomologists were not 
available. [Some other survey and surveillance work on insects in 
groundnut was done in 1987-88 and 1988-89 in Nepal, independent of NOBP, 
and 9 Insects were found to be major ones out of 26 recorded]. In the 
absence of breeder and pathologists, the screening for genetic 
resistance was also not done, except in groundnut against early and late 

spot diseases on a very limited scale (42 lines) which revealed no 
resistance. 

To develop effective control of the parasitic weed Orobanche in toria 
and mustard. A combination of genetic resistance and good management 
will be sought. 

Outputs/targets 

A heavily infested sick—plot of Orobanche was to be developed at 
Nawalpur for screening of and mustard materia].s for 
resistance/tolerance. If necessary a breeding program was also to be 
initiated to combine resistance with high yield and other 
desirable traits. Cultural control measures were also be developed. 

Achievements 

Until the 1989-90 crop season (2nd year of the project) no attempts were 
made to initiate any work towards achieving this objective. However, 
during 1990-91. crop season, the work on developing an "Orobanche sick 
plot" was initiated. A trial was also laid out to make an assessment of 
losses due to in tong variety Vikas under fertilized and 
unfert 111. zed conditions, under unfertilized condition, yield reduction 
was from 26 to 31 percent. 
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To enhance biological nitrogen fixation in groundnut 

Outputs/targets 

The Soil Science and Agricultural Engineering Division in collaboration 

with NOBP scientists at Nawalpur and other centres were to carry out the 

work on biological nitrogen fixation in groundnut to identify the 

Rhizobial Strains which would improve noddlatlon and yield. Envisaged 

research work was also to identify broadly effective and stable strains 

of Rhizobia, effective carriers and methods of transmitting Rhizobia, 

and strains which enhance the yield of following crop. 

Achievements 

No work was initiated on any of the aspects of biological nitrogen 

fixation until the third year of the project. During the current Kharif 

(summer) season crop of groundnut, the Soil Science Division has planted 
a trial using one strain of Rhizobium with several varieties of 

groundnut for screening of varieties giving better response. However, 

NOBP staff was not in a position to provide any further information 
about this trial. 

To develop appropriate production practices for different oilcrops in 

the different agro-ecological zones of Nepal 

Outputs/targets 

Specific cultivation practices for various cropping situations where 
oliseeds are grown were to be developed by NORP, Nawalpur and various 
cooperating centres. This included the development of methods to achieve 
full plant stand, appropriate planting dates, seed rates, spacing, 
economical fertilizer dose and appropriate tillage practices for 
different agro-ecological. zones. Groundnut harvesting was to be given 
special attention. Various groundnut dIggers were to be tested in 
collaboration with Agricultural Engineering Division. 

Achievemer)t s 

1.. A series of agronomic trials was conducted in tong, mustard, 
groundnut, sesame and sunflower. The major packages of practices 
including plant protection measures were developed and recommended 
for adaptation by the farmer through prlnted extension pamphlets. 
However, most of the recommendations are based on one location 
(Nawalpur) data andn may not be suitable for a wide range of 
cropping systems and agro-ecological conditions. Location and 
cropping system specific package of practices are yet to be 
developed. 

2. Some tria].s have been conducted on mixed cropping but a definite 
recommendation about planting time and ratio does not exist. (In a 
mixed cropping trial of toria with lentil, it was found that 
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sowing of 8 kg/ha of toria + 10 kg/ha of lentil gave maximum gross 
return in two years consistently. But it has not been included in 
the recommended package of crop production.) 

3. In the project progress report, results or effects of any 
component of a package have been described on a year to year basis 
without specifically concluding that this is a particular 
recommendation to be followed by the farmers. In toria recommended 
seed rate varies from 6 to 10 kg. There Is a wide range in sowing 
time. The results of agronomical work are not necessarily relevant 
to specific areas or situations. 

4. No economic analyses of cultivation of various oliseeds-based 
cropping systems have been done. 

5. NORP scientists tried to obtain a groundnut digger from ICRISAT. 
While ICRISAT promised delivery, the digger has yet to 

materialize. 

To cooperate with the Farming Systems Division in designing and 
evaluating olicrop technology and to oobtain feedback in order to modify 
this technology. 
I 

Outputs/targets 

Increased testing of olicrop varieties and technologies was to be 

undertaken at farming systems sites. Farm-level tests were to provide 
feedback on varietal traits and appropriateness of technology. 

Achievements 

The Farming Systems Division has now be renamed "Central Out-Reach 
Farming Systems Research Program: (COFSRP). Every research station has a 
command area (district) for which it is responsible to develop location 
specific technology. NORP designs trials for different stations and has 
sent them for execution through COFSRP. However, there appeared to be 

no active feedback into the breeding program. 

To produce nucleus and breeder's seed of improved lines 

Outputs/targets 

It was envisaged that NORP would produce sufficient quantity of breeder 

and nucleus seed of new varieties at Nawalpur and its centres, and also 

ensure production of sufficient quantity of commercial seed in 

collaboration with the Agricultural Input Corporation (AIC) and the 

Intensive Production Program located In each district. 
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Achievements 

1. As per present policy of the NARC, NORP produces only breeder and 

foundation seed, and supplies foundation to AIC for multiplication 
and production of certified seed. There is no national plan but 

NORP is producing sufficient quantities of breeder and foundation 
seed to be able not only to supply apd meet the foundation seed 

requirement of AIC but enough for trials as well as minikits. 

During 1990-91, NORP produced 7065 kg foundation seed - Torla 
(2305 kg), Ral (1431 kg), groundnut (3626 kg), Sunflower (415 kg), 

Yellow sarsori (239 kg), Niger (188 kg) and sesame (61 kg). 

2. The widespread adoption of improved tons and mustard can he 

partly attributed to the effectiveness of the seed multiplication 
prograru. 

To carry out a soclo-econocnlc study of constraints in production, 
marketing, processing and storage of olicrops 

Output/targets 

The Soda—Economic Division was to collaborate in developing and 
carrying out a survey to better understand pastproduction constraints in 
marketing, processing and drying, as well as the potential for 
components of improved production systems being adopted by farm 
families. Advice from AFNS Postproductlon Systems staff was to be 

sought. The Working Group fund was to be drawn on in completion of the 
task, if necessary. 

Achievements 

At the time of this evaluation, a study of the Vegetable 01]. and 

Protein System (VOPS) was underway in Nepal, coordinated by the 
NOP.P and NARC. 

2. The literature review (part 1) has been completed (with support 
from the Winrock Agricultural Policy Analysis Project in Nepal). 
Rapid Rural Appraisals and Rapid harketing Appraisals will be 
carried out within the next 6 months with support from the IDRC 
Ollseeds Nepal Project . Because of the high variability and 
unreliability of much of the official data, much of the final 
analysis will have to rely on information collected through 
informal techniques. 

6. Vegetable Oil-Protein Systems 

As part of the activities during this evaluation, the team spent 
considerable time obtaining information from farmers, expeller operators 
traders, oil industry personnel and extension staff, and developed a 
preliminary VOPs analysis. This was considered necessary given the need to 
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understand these issues when making recommendations regarding a second phase, 
and given that the results from the soclo—economic study were not available to 
the Team. 

The analysis addressed two objectives. These were to examine: 

1. How effectively the components the VOPS production, 
processing, livestock feeding, consumption) contribute 
to the improvement of the welfare of urban and rural people in 

Nepal. 

2. To identify specific areas where interventions and improvements in 
the system could have a significant impact in improving the 
welfare of the population. 

Vegetable oil trends in Nepal 

Local oil production has expanded at 4.3% per year, nearly twice the 
rate of population increase in the period 1980-89, according to official. 

figures. Over the same period, the price of mustard oil has risen 
dramatically. (Oil from rapeseed/toria and mustard is all classed as mustard 
oil) 

Mustard oil production and prices in Nepal 

1.980/81 2.7.00 22.42 
1981/8? 27.00 21.53 
1982/83 23.46 20.78 
1983/84 22.70 25.27 
1.984/85 31.1.0 26.64 

985/86 27.80 25.25 
1.986/87 29.60 32.25 
1987/88 34.32 45.54 
1988/89 35.90 44.07 

1991 August 60 - 70 

Source: Department of Food and Agric. Marketing Service, Ministry of 

Agriculture. 
Consistent retail market price from informal survey 

Official figures of vegetable oil imports have not shown any consistent 
trend between 1980-89, averaging about 6,000 tons/year mainly from Singapore. 

Official figures of oilseed imports into Nepal have risen from about 400 tons 
in 1982 to 1400 tons in 1.989. 

Information collected from the vegetable oil and ghee industry in Nepal 
indicate that 10 large units, with the capacity of producing 60,000 tons of 
oil per year are in production or have been sanctioned. Several of these units 
are now operating at full capacity using 93% imported soybean oil, which 
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presently costs 32 NPR per litre (after payment of transport and government 
tax of 7.5%) and 7% sesame oil, which is obtained locally. 

Prices, production, and imports of oil and oliseed in Nepal have risen 

most sharply since 1986 when India limited cheap imports of edible oil and 

allowed prices to rise to 3 times the world price. This was done as part of a 

policy of reducing the foreign exchange drain, and encouraging self 

sufficiency. Since then, oil prices in Nepal been similar to those in 

India. 

Consumption 

A multipurpose household budget survey conducted in 1989 found average 
per capita consumption of mustard oil in Nepal to be 2.3 litres/person/year, 
with lowest consumption In rural hill areas. This survey found that purchases 
of imported oil accounted for an average of 1% of household expenditure on 
edible oils. 

A rough calculation of apparent 011 availability in Nepal, assuming all 
vegetable oil units are operating, indicates that per capita annual 

avaiiabiiity Is 5.0 litres. This is approximately twice the level of oil 

consumption reported by the household survey. The difference between these two 
figures may be the amount moving into India. It is, at present, impossible to 

any direct estimate on this movement. 

flising oil prices in Nepal have stimulated the government to liberize 
the import of edible oiL in an effort to reduce prices. It is apparent that 
this policy has not reduced prices which continue to move upward in Nepal at 

the same rate as those in India. 

Production 

Mustard 

There are good potentials for rapeseed/tori/mustard •productiofl across 
the mld-h:i.]Js and terai ecological belts of Nepa'. This crop 1.5 to 
retain or increase its importance from a production point of view. 

In the terai and low valleys, tori/mustard is most commonly grown 
following rice, in a rice-mustard rotation, on partially irrigated "Khet 
lands". Tori/mustard has often replaced wheat as higher returns can be 
realized. 

In the midhills, mustard is widely grown following maize as a fall, or 
winter crop. Again, farmers have expressed their preference for growing a 
maize/millet-mustard rotation where there are sufficient winter rains or a 

maize-mustard pattern where winter soils are dryer. 

Croundnuts 

The last official, estimate made of groundnut areas in Nepal. was the 1971 
Agriculture Census with the figure of 4300 ha. Informal reports indicate that 
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production may have stagnated. Croundnuts possess high protein and oil, and 
have the additional benefit of fixing soil nitrogen for their own use. 
Groundnuts are reported to have good potential in red soil areas in rainfed 
ban lands, in association with maize, both in the low hills and In the teral. 
Croundnuts presently command an attractive on the confectionery market, 
and are used as a pulse crop. The evaluation team believes that, given present 
policy, groundnuts will not be produced by farmers as an oilcrop. The 
vegetable ghee industry would like to use more groundnut oil in their 
final product and there is suitable installed industrial technology presently 
available. Past efforts to stimulate groundnut production however, have 
failed. Since cheap imported soybean oil Is available, the vegetable oil 
industry is unlikely to replace a low priced imported product with a higher 
priced domestic substitute. 

Since NOBP must focus on those crops with potential as oil crops, it is 
recommended that groundnuts be dropped from NORP. There is more Justification 
that groundnut improvement continue under the National Grain Legumes Research 
Programme. 

Sesame 

Increased areas of sesame are now being grown, and a large part of the 
ban (uplands) in the central teral and valleys is now planted to sesame. The 
crop seems to be replacing maize, or is planted in association with maize. 
Both prices and yields are high. The present productIon is certainly much 
higher than the figure of 5323 ha from the 1.971 Agriculture Census. 

The main demand for sesame is by vegetable ghee factories, which require 
7 % sesame oil In their final, product. As new factories begin production, 
demand for sesame is likely to increase further. 

There is evidence that sesame has been produced for a long time in the 
teral, with many landraces reported to be in existence. These laridraces were 
reported to possess widely differing oil contents, seed sizes and seed colors. 
These landraces should be collected and evaluated by NORP. 

Niger 

No estimates of area of niger seed exist, but informants indicate that 
considerable expansion of this crop has taken place in the past few years. 

Although niger is a low-yielding crop, (maximum seed yields of only 1000 
kg/ha under research conditions) with lower oil content than most other 
oilseeds (39-47%) higher fiber in the meal (14 - 24%), niger has the 
advantage of being able to grow and produce a crop in dry soils with low 
fertility. In Nepal, niger seed is grown in mixed cropping patterns often in 
association with maize, in red gravelly soils in the low hills upto 1200 masi. 
The crop is planted towards the end of the monsoon period and matures on the 
declining stored soil moisture. Average seed yield Is estimated at 200 - 300 
kg/ba. 
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Small farmers in the hills of Nepal may expell niger and use the oil. 

Some of the crop is also used in chutney or pickles. In recent years increased 

export demand for use as a wild bird seed has stimulated production. However, 

recent informal reports indicate that export price has sharply dropped. 

Improvement of niger will require extensive collection, selection and a 

long-term population improvement breeding program. Since NOR? should limit its 
activities to crops with greatest potential, of niger seed should 

not be undertaken at the present time. 

Linseed 

The 1971 Agriculture census showed 59,672 ha of linseed, but informal 
estimates of present production are much lower. 

Linseed is mainly grown in the terai, as a winter crop in partially 
irrigated khet land after rice. The crop may be sown in mixtures with lentil. 

or wheat, and exported for Industrial use in India. Informal sources indicate 

the crop Is used to adulterate other oils. In general, linseed ollis not 
considered an edible oil because of high levels of linolenic acid. A low 

linolenic acid mutant variety has been recently developed in Australia and 
Canada. This mutant should be tested for possible use in Nepal. Otherwise, 
linseed improvement may be given a lower priority. 

Expelling, Marketing and Utilization 

In the hIlls, the numbers of expellers mechanIcal, screw expeliers are 
increasing, but some oil is still expelled using t.rad.itional mortar and pestle 
"Chanis" or "Kohis", which press the ground oliseed in a porous basket. 

The mechanical screw expellers are generally located in towns and 
villages where bazaars are once or twice a week. Farmers bring in oliseeds for 
expelling when they come to the bazaar, often walking upto 4-5 hours. Farmers 
return home with both oil and meal. 

The price paid by farmers' for extraction varies with the source of 
power used for running the expeller as follows: 

Power source for expelling Price charged NPR/kg oliseed 

Water 1 .0 
Electricity 1.5 
Diesel 2.0 

In all cases, the oIl. seed was passed through the expeller four times, in 

order to extract as much oil as possible. It was estimated that 4-8% oil 
remained in the cake after final expelling. Own observations indicate that 
expeller efficiency could' be improved, that increased potential may exist for 
water- powered expeilers in the hill, that the prices charged for expelling 
are quite reasonable, and finally, that increased tons production in the 
hills i.s likely to be used directly to increase oil intake of the lii)) 
population. 



In the Teral, there appears to be adequate numbers of mechanical screw 
oil expellers, operated in conjunction with oil mills, these expellers operate 
full time. They expel], small torla seed lots brought in by farmers. Expeller 
operators purchase and expelled toria seed, and sell the oil at a high price 
(60-70 NPK/kg). But the oil cake is sold at a low price (1.5 - 2 NPK/kg). Much 
of the torla oil (filtered but not refined) is reportedly sold to Kathmandu. 
Some mills expell sesame and niger seed as well. The sesame oil finds strong 
demand as a component of vegetable ghee. 

Tori/mustard seed was marketed at 20 NPK/kg, and sesame seed at over 30 
NPR/kg at the time of the evaluation. 

Large Scale Vegetable Oil Industry 

There has been a considerable expansion in the number of large scale 
vegetable oil processing units in Nepal. Presently 6 are reported operating in 
the terai, each with an annual output of about 6000 tons of refined oil or 
ghee. Another 4 units of similar size have been sanctioned. The first unit, 
built at Hetauda about one decade ago, was allowed to import soybean oil, for' 

most of its needs, with the understanding that local production of groundnuts 
would expand, and replace the use of soybean oil. The groundnut promotion 
program failed to increase groundnut production, and 93% of the industry's 
needs continue to come from imported soybean oil, available at 32 NPR/litre. 
(Other may use other imported crude vegetable oils such as palm) Seven 
percent of the final ghoe must be sesame oil, which is obtained locally. 
There is apparently good demand for refined oil and vegetable ghee. The 
government takes 25% of output at reduced price for distribution as food aid. 
The rest is sold for NPB 62 per litre to a network of whole sale distributors 
around the country. There was no direct information on how much of this 
product is moving to India. 

All Imports of oil must be sanctioned by the government of Nepal. There 
are reports that the government has recently allowed oil imports to rise in an 
effort to reduce unrest over recent increases in retail prices. 

Use of Oil meal 

In contrast to the high price offered for oil, mustard meal commands a 
low price of only 1.50 - 2.00 NPK/kg, This meal may be underutilized, as 
reports suggest a considerable portion is used as a fertilizer. Many farmers 
apparently feed small amounts of mustard meal to lactating animals, and report 
that milk yields are increased. At the same time, farmers are aware that 

overfeedl.ng can cause toxicity problem. Mustard meal is seldom fed to poultry. 

An undetermined part of the total mustard meal produced may be moving to 
India, where it is further expelled or used in the livestock feed industry 
there where high-protein livestock feeds have greater demand. Under feeding, 
and shortage of feed for livestock in Nepal. have been identified as a serious 
problem which is likely to grow more serious with time. Improvement of oilseed 
meal quality by reducing glucosinalate content, or reducing the toxicity of 
the isothiocynate breakdown products may produce direct benefits in terms of 
better 1. ivestock feeding and management. 
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Sesame meal is used in either livestock rations, or occasionally for 

human food, and commands about NPR 7Rg. 

7. Location-specific Research and Research Outreach 

NARC is presently implementing a plan to increase its location-specific 
research and outreach research capability, with extensive donor support. 

- A component of a 12 Million (JSD 7-year (JSAID Supported project 
known as "Agroenterprise and Technology Systeiiis" (ATS) will 

provide increased support for location-specific on-station 

research at the various farms and stations under NARC. This 

project is due to run from 1991-1997. 

— Another component of the same project will provide support for 8 

outreach research units based at stations in the different 
Development Zones, and Ecological Belts of the country. In the 
terai, the units would be based at Tarahara, Parwanipijr, 
Bhalrahawa and Nepaigunj, hut not at Nawaipur. These units would 
liaise closely with the on—station research group as well as the 
national commodity teams (i.e. NORP) in testing and modifying the 

location-specific technology on farmers fields. The overall 

coordination of these units is from the Farming Systems and 
Outreach Research Division at Khumaitar. 

There are several externally funded projects concerned with adopting 
improved technologies for specific locations: 

— A World Bank funded technology dissemination project, is to assist 
the extension service in the Department of Agriculture to take 
technologies developed by the Outreach Research, and adopt them to 
farmers' practice. 

-- An Asian Development Bank funded Secondary Crop Development 
Program is focussed on increasing production of oliseeds and other 
secondary crops in 6 districts of the mid-western zone. This 
program has also provided budget for additional office and staff 
quarters at Nawalpur. 

At present, the NORP is carrying out location-specific experiments 01) 

oi].seed crops, testing different planting dates, seeding rates, weed control, 
and fertilizer treatments. The evaluation team observed that these experiments 
were generally poorly conducted with low overall yields, high CV's, no 

economic analysis of or conclusions drawn from the experiments. 

Rather than continue to support such work, 1.t is felt that the above 
initiatives under NARC shoui.d provide a better base to develop 

location-specific technologies. This change would leave the NORP more time. to 
devote to activities aimed at developing improved varieties of oiiseeds 
adapted to the different agro- ecological zones in Nepal. 
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Major components of this thrust would be: 

- RRA/Samuhik Bhramans in specific areas were necessary to identify 
the research constraints, opportunities for oilseeds and traits 
required in improved varieties; 

- Landrace collection and improvement; 

Introduction of germplasm from abroad where appropriate; 

— Initial (PON) testing across representative locations, with 
advanced entries (CVT), (FFT) selected on the basis of this 
evaluation. 

8. Recipient-administered Budget 

The rate of expenditure by the Project has been considerably below 
original expectations. The Tables in Appendix 5 indicate the RAP budget, 11MG/N 

contributions to the Project, the expenditure profile to end of financial year 
1990/91, and payments made by IDRC to 11MG/N. The Project was extended to 
financlal year 1990/91 to allow completion of certain objectives. Amendments 
were made to both CAP and RAP budgets to accommodate the extension. As of 

August1991, a balance of NPR141.,273 remained unspent from the RAP. 

9. General Conclusions 

1. A preliminary survey and analysis of the vegetable oil and protein 

systems in Nepal during the mission indicated the following: 

a. That. consumption of edible oil in Nepal, based on extensive 
household survey in 1989, averaged 2.3 1./person/year. These 
figures are well below the minimum required for an adequate diet. 

h. That rapid expansion in both mustard production and edible oil 
imports In recent years, raise the apparent availability to over 5 

kg/person year. The difference between apparent availability and 
actual. consumption may represent the amount moving to India. 

c. That in the hills, most production is for local use; both oil, and 
meal are directly used by the small farmer/producer. There is a 

need for more efficient small-scale mills in some areas, which may 

stimulate more efficient utilization of oliseeds in the hills and 

directly• benefit the small. farmers, most of whom produce some 
oliseeds. 

d. That oil meal from tori (mustard), which possesses about 40 to 

protein, commands a low price, relative to other oil. cakes. 

Farmers recognize that over-feeding tori meal to livestock can 

cause toxic effects. The frequent use of tori cake as fertilizer, 

is a misuse of high quantity protein. 

24 



2. Institutional development within the NORP has proceeded slowly. Few of 

the objectives have been fully realized. As a result, the other 
components of the Project have also been affected. Institutional 
development was seen as the basis of a stronger NORP. 

The most. critical concern at the present time is that of staffing. The 

current attitude to staffing in NARSC, and, more broadly, in HMC/N, 

hinders the development of a strong research force, with a long-term 
commitment to oliseeds. Most of the current staff is assigned on 
temporary duty from other Centres and Programs. This reduces the value 
of the Project's training component, as increase in oilseeds research 
capacity in such staff will be lost when they are reassigned. 

Effective coordination is key to Project success in the future. The 
Coordinator at the time of Project inception was deputed to a different 
Centre and Program. This was the only Coordinator with oilseeds 
experience. The two successive Coordinators, one of whom currently 
occupies the position, have also been on deputation. Lack of oilseeds 
experience, and uncertainty in the professional context, have both 

contributed to less than optimum results. A set of Terms of Reference 
for the Oliseeds Coordinator are included in this report as a guide to 
NARSC in the functions seer) as essential in Program Coordination. 

Vistitutional development should be a component of any second Phase. As 

most of the infrastructural development should be completed by mid-92, 
TI) in a second Phase should concentrate on further training, improved 
effectiveness of the OWO, and a commitment from 11MG/N to address the 
staffing issue. Progress in each of these will then bring about 
improvements in the other ID areas still found to be deficient. 

The following have particularly contributed to slow progress in the 
Technical Program: 

1. Inadequate manpower. 

2. Lack of technically competent project staff In general, as most 
hold only B.Sc. Ag. degrees. Only 3 have Masters degrees (and only 
in one discipline i.e. Agronomy). 

3. Frequent change of program leadership with people on deputation on 
short term basis who had no particular experience in oilseeds 
research. 

4. Lack of irrigation facilities. 
5. Lack of needed national policies and directions from NARC or 

MOA/HMC/N. 

The National Oilseeds Research Program IS the weakest among the National 
Commodity Programs. In one sense the release of four oliseed varieties 
and the development of some production packages can be seen as 

achievements. However, these fall well short of what could have been 
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achieved had NAPC utilized Project resources efficiently, and had 
coordination been effective. 

Based on the experience gained during Phase I and information formally 
and informally gathered by Evaluation Team, it is apparent that 
Rapeseed—mustard among the winter croiSs and sesame among the Kharif 
(summer) crop hold maximum promise and have excellent potential in 
increasing edible oliseed production and productivity. While groundnut 
received most attention during this Phase, and other agencies also 
addressed it (e.g. the vegetable ghee industries), the area under this 
crop has been declining on a continuous basis. Vegetable ghee industry 
peop].e have already given up their efforts. In most cases groundnut is 

not able to compete with other upland crops in terms of monetary benefit 
to the farmer. It is also a high input—crop. Most groundnut produced now 
is only for confectionery purposes. Niger is a minor crop growl') in 

marginal lands without any input and is mostly exported. Similarly, 
linseed is only produced for export, and safflower is yet to be 
recognized even as a future crop. 

This suggests that it is more important for the NORP to put most effort 
and resources into the improvement of and mustard, which occupy 
about. 90% of the area under oilseeds in Nepal, and which are widely 
grown in all parts of Nepal - Terai, inner Teral, low, mid and high 
hills. This crop has tremendous potential for yield increases, though 
this will require support from research. Similarly, the area under 
sesame is increasing. By a rough estimate made on the basi.s of 7% 
compulsory use of sesame oil in vegetable ghee presently produced by 6 

operational, vegetable ghee plants, and 33-35% recovery of oil from 
sesame seed, the estimate of area under this crop is more than 20,000 ha 
as compared to 1500 - 2000 ha under groundnut. 

10. General recommendations 

1. That NORP priori.ze olicrop research as follows: 

A. High Priority 

Priority Crop Justification 

Mustard 
(Tons ) - Preferred as oil by rural people 

Good production and cropping pattern 

potentials 

2 Sesame - In low hills on rainfed areas 
- Strong demand from vegetable oil 

industry 
- Good potential for production 
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B. Low Priority 

1 Nigerseed - Most exported as cash crop, market 
unstable, prices recently fallen 

- Some local expelling in low hills 
— Can grow in poor soil 

2 

3 

Linseed 

Groundnut 

- Mostly exported for3 industrial use 
- Some may be used as adulterant 
- Possibly higher priority if newly 

developed edible oil genotypes become 
available. 

- Winter crop only in terai 

- No potential as an oilcrop under present 
government oi. 1 import policies 

Some potential as a pulse crop in red 
soil areas of eastern low hills 

2. That, in efforts to strengthen the oilcrop Industry in Nepal, the 
following guidelines he adopted: 

That the government of Nepal 
imports. These imports are a 
which are controlled by the 
imports will., in the long 
production. 

should slowly reduce oil 
poor way of reducing prices, 
large Indian market. Such 

term, discourage local oil. 

-- That more efficient small and medium scale oil mills be 
developed, with more emphasis on using water power in the 
hi 1.1 s. 

That investigations be conducted into effects of feeding 
various proportions of tori meal to livestock; that 
effectiveness of simple methods of detoxifying tori he 
estahi. ished. 

3. That further investlgations into the VOPS or Oilseeds Production to 
Consumption Systems continue, in order to carry out more thorough 
analysis of these systems. That efforts be made to develop a wider 
Production to Consumption perspective among the organizations involved 
with oilseeds research, planning and policy in Nepal. 

4. That this Proj.ect. be continued into a second Phase, with closely 
delineated objectives relating to the above research priorities. A 

second Phase should continue to have a training component, with emphasis 
on aspects such as seed production, economics and rapid rural appraisal. 

5. That recognize the constraints currently faced by the 
coordination and staffing, and take stepps to create permanent 
positions at NORP Nawalpur in line with the needs of the 
Attention should be paid to the responsibilities for oilcrops 
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Centres to ensure the development of sustainable linkages between these 
Centres and NORP Nawalpur. 

6. That NORP should recognize the relatively greater importance of 
groundnut as a pulse crop, and drop it from its research program. 

7. That NOBP should make extensive use of rapid rural appraisal techniques 
in the identification of production in its target crops. 

8. That limited technical assistance be provided to NORP in a second Phase 
to assist in the development and monitoring of annual workplans. 
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Appendix 1. Itinerary 

Date Place Contact 

14-16 Aug Arrival of Team in Kathmandu 

15 Aug Preliminary meetings, NARSC D.S. Pafhlc. Coordlnator,NORP 
S.N Regmi, Exec. Director 

16 Aug Document review, mission 
planning 

17 Aug Departure to Biratnagar, onward 
Jouney to Pakhribas Agricultural 
Centre 

18 Aug Meetings with Agronomy Division S.F. Chand, Head and staff. 
P. Root, Adviser 

19 Aug Travel to Nawaipur 

20 Aug Meetings with NORP staff D.S Pathic, Coordinator 

Station tour 

21 Aug Continued meetings at Nawaipur. 
Visit to groundnut FF'T. 
Trave] to Hetauda 

22 Aug Visit to NVGT plant, Hetauda R.N. Joshi, Cen. Manager 
P. Mathur, Prod. Manager 

Travel to P.ampur, Chitwan J.L Jhoti, Acting Dir. 
Oiiseeds Program Review D.C. Paudel, scientist 

B. Chaudhari, scientist 

23 Aug Nationa] Grain Legume Res. Frog. 
Rampur. 
ADO Extension Office, Rampur 
Chitwan District Cooperative S.P. Mandal, Manager 
Farmers visits 
Trader and expellers visits 
Animal feed mill 

24 Aug Travel to Pokhara 
Team discu$sions 

25 Aug Travel to Lum].e Agric. Centre K. Subedi, Crops 
Meetings with Section A. Subedi, Deputy Director 
representatives N. Subedi. Crops 

T.S. Dhanbadel, Animal Nut. 

26 Aug Travel to Kathmandu 

27 Aug Report writing 
Meeting with consultant to Salt G.B. Pradhan 



Trading 
28 Aug Report writing 

29 Aug Secretary of Agriculture B.P. Sinha 
Director, Tech. Transfer NAPC P. Amatya 

Finalization of post-mission reporting 

30 Aug Team departure from Kathmandu 



Appendix 2. LIst of Ôllseeds Crown in Nepal 

English Name Botanical Name Local Name 

Torla Brassica campestris Torla, Tori 
var. Torla 

Sarson Brassica campestris Pahelo Sarson 
var. Sarson 

Brassica Juricea Ral 

Groundnut Arachis hypogea Badam, Mungfali 

Sesame Sesarnurn indicurn Til 

Linseed Linum usitatissimum Alas, Tisi 

Niger Guizotia ahyssinica Bamtii, Philunge, 
Jhuse tii 

Casto:r " Ricinus cornrnunis Ader, Andi. 

Potential Oilseeds in Nepal 

Sunflower Helianthus anuus Suryamuithi 

Cartharnus tinctorlus Kusum 



Appendix 3. Role of Coordinator 

The NORP coordinator must interact at several levels to insure that 
effective and appropriate planning and research is carried out. These levels 
include: 

1. Among research staff at Nawalpur 

2. With staff at the various testing sites and centre 

3. With International Centres to bring in and test appropriate 
technologies from abroad 

4. With NARC for overall budgeting and research planning 

5. With extension agencies for outreach activities and reporting 

6. With IDRC in requesting Centre-Administered Activity, and in 
preparing Annua]. Reports and Budgets. 

In particu:[ar, to strengthen links with the oliseed testing sites, the 
coordinator wi 1].: 

Travel to each of the oiiseed centres and testing sites at least 
once and preferabi.y twice a year. 

Understand the oilseed production to production systems which may 
differ at each site. 

-. Work witi) staff at the stations and testing sites to identify 
oliseed constraints and opportunities, priorize and plan research 

for the coming season. 

- Insure that Rapid Rural Appraisal Trek (Samuhik Bhramans) are 
carried out on topics or areas for which there is insufficient 
information available to prioritize and plan research activities. 

The team believes that stronger coordination is needed with 
International Centres. 

The coordinator will clearly communicate with the International 
Centres the required technology support, and research activities 
that fit into the priorities and capabilities of NORP. 



Appendix 4. List of equipment at Tribhuwan Customs Office at time of Mission 



List of the Equipments arrived 
at Tribhuwan Airport Customs Office for NORP 

IDRC 
P.O. * Invoice Supplies Oty AWB No. 

E 2171 245432—00 Test Kit, AM—31 Soil Scie. 2 each 001—3020 2546 
Test Kit, Refill Unit 8 each 
Restricted Article Package 1 each 

7094 ID—45340 Nikon Binocular Micrpscope 1 each 217-8126 1272 
Model 'SE', full set 

/E 2095 

E 2097 

Frigidaire Chest type Freezer 
Zanussi 2 door Refrigerator 

Olympus SLR Camera 
Kodak Carousel Slide Projector 
4M Remote control unit 
Spare lamp for Slide Projector 
Spare Carousel slide tray 
3M Model Overhead Projector 
Spare lamp for Overhead Proj. 
I,Ajrite on film (reg. size) 
5—colour markers 

Industrial Scale 10 kgs 
Ohaus "Dial—O—Gram Balance 
Metric Ohaus weight set 
Stainless Steel scoop 

Digital Moisture Tester 
Replacement battery 
Battery charger 

E 2172 1849/91 

E 2096 1057/91 

220—5633 5985 

220—5633 5985 

217-5065 6620 

217—5040 7556 

1 each 
1 each 
1 set 
1 each 

1 each 
1 each 
1 each 

1 each 
1 each 

1 each 
1 each 
1 each 
1 each 
3 each 
1 each 
1 each 
3 pcks 
3 sets 



Apppendix 5. RAP Budget, HHCIN expenditures, and IDRC payments 



flulseeds (Nepal) Recipient Expenditures (NPR) 

IDRC heading HNC heeding Actual expenditures Actual expenditure5 Actual expenditures Total expenditures 

1988/89 1989/90 1990/91 

HtIG IDRC Total Ht16 IDRC Total 11119 IORC Total 11MG IDRC Total 

Casual labour 50,000 169,402 219,402 107,954 58,000 165,954 150,965 79,88? 308,919 307,289 616,207 

Fencing 155,250 155,250 190,500 190,600 - 0 0 345,750 345,750 

Exp. supplies 117,660 117,660 174,028 174,028 19,881 82,456 102,33? 19,881 374,143 394,024 

Fuel 13,364 14,000 27,354 14,806 14,806 14,980 15,000 29,980 28,334 43,906 72,140 

Maintenance 49,424 49,424 14,994 14,994 29,553 10,000 39,553 78,97? 24,994 103,971 

Tractor fuel 17,626 30,203 47,829 29,302 50,000 79,302 29,90? 49,813 19,800 76,915 130,016 206,931 

Other supplies 3,000 20,891 23,891 1,926 28,000 29,926 5,000 24,516 29,516 9,926 73,40? 83,332 

Reports g books 1,673 1,073 9,482 9,402 3,223 3,223 0 14,378 14,378 

MC seeting 1,480 6,909 10,389 2,791 11,000 13,791 3,000 8,999 11,9% 7,271 28,904 36,176 

ln-serv. training 6,492 14,000 20,497 4,200 19,103 23,303 4,419 13,909 18,328 15,111 47,012 62,122 

Equipsent 76,105 76,105 0 0 0 76,105 76,165 

Sub-total 141,376 608,092 749,467 146,172 559,912 716,085 257,785 287,799 545,584 545,333 1,465,803 2,011,136 

Salaries 363,816 369,815 375,819 375,819 395,000 395,000 1,140,634 01,140,634 

Allowances 2,940 2,940 2,940 2,940 2,880 2,880 9,780 0 8,760 

59,986 59,989 0 49,983 49,983 109,972 0 109,972 

Services/bills 3,608 3,608 1,026 1.026 5,824 5,824 10,458 0 10,458 

Services/others 9,922 9,922 0 9,335 9,335 19,257 0 19,257 

Anianl fesd 2,64(' 2,640 3,495 3,495 2,750 2,750 8,896 0 8,885 

Furniture 53,861 63,851 26,952 26,952 0 0 90,813 90,813 

Transp. aeetinqs 96,000 98,000 16.992 16,992 0 0 114,992 114,992 

6uild. 392,769 392,759 2,210,250 2,210,250 0 02,603,019 2,603,019 

Sib-total 442,914 564,630 1,003,546 383,280 2,254,194 2,637,474 465,772 0 466,772 1,297,966 2,808,824 4,105,790 

Totals 590,290 1,162,722 1,753,012 529,462 2,824,105 3,353,559 723,55? 287,739 1,011,356 1,843,299 4,274,527 6,117,325 



Oiiseeds (Nep8l) 8udget 

expenditures 

Research IDRO Contr. Cortr, IDRC HMG Total 

& 98,000 1,259,366 

Research experses 

Casual labour 10,600 19,800 307,289 308,919 

Supplies 13,400 6,200 374,H3 58,40! 

2,600 3,200 68,80(1 107,311 

Tractor 5,070 130,016 16,915 

2,600 73407 9.926 

345,750 

14,278 

1,400 28,904 7.271 

161,004 15,111 

IBE.,929 

2,603,012 

1,843,299 5,117,926 

F 

Date 701 HFF: Cumulati.e NPR 

BE 170,707 19.45. 2,117,476 2117.475 

ES 4,071,736 

ES 187,2:3 4,252,069 

97 98,272 4.357,311 

Si ,7c 25.22 65.569 



Appendix 6. Justification for research Into hill toria production in a second 
Phase. 

Tons is grown in a wide range of climatic conditions and altitude - 

Teral and Inner terai in plains, low, mid and high hills - in a variety of 
crop sequences. The cropping patterns and sequences for the plains are well 
known and most of the varieties released and technology generated are 
primarily adaptableand adapted by the farmers ip plains. But little has been 
done for the farmers in hills where tons is an important oliseed crop and is 
grown In a very wide range of cropping patterns and sowing time. 

Review report on Oliseeds Research at PAC (1974 - 1990) gives an account 
of the cropping pattern of tons at different altitudes high (>1700), mid 
(1100 1700) and low (>1700) masi as follows. 

Ban (Upland) Khet (Lowland) 

High Altitude 

Maize+Potato+Torja Nil 

Ma ize+Potato/Tonia 
Ma ize-Tonia 
Ilaize/Toria 

Mid Altitude 

Maize/Nil let-Toria Rice-wheat-toria 
Maize—Tons Rice—tons 

Low Altitude 

Maize—Tons Bice-nice-toria 
Maize-rice-tons 
Rice-wheat +toria 

A series of varietal trials of toria conducted by PAC at different 
altitudes revealed high potential for many new varieties and PT 303 (released 
by NORP for plains) gave most stable performance with high yields ranging from 
1612 kg/ha to 2590 kg/ha under fertilized conditions on altitudes ranging from 
1350 to 1750 masl. and under unfertilized conditions the yield ranged from 705 
kg/ha to 1817 kg/ha at altitudes from 1350 to 2000 masl. these results 

indicate high potential for increasing the production of tons using new 

improved varieties at all altitudes in the hills. Since new varieties have not 

reached to the farmers nor released for hills, the impact of new tonia 

varieties in the is almost negligible. 

Similar to PAC, LAC (Lumle Agriculture Centre) has also started the 

research work on various aspects of toria cultivation. They observed that 

tons is grown widely in the hills from 475 masi to 1690 mas]. in various 

cropping patterns like maize—rice-toria, maize/millet-tons and rice-tons. 
They have also identified new domains which are listed below. 



Identified Research Domains for toria 

Land Soil Cropping Identified Research 
type Altitude fertility patterns domains 
(1) (2) (3) (4) 

K Low Low 
(90-120 days) 

Paddy-torla+Jentil 
(90-120 days) 

B Mid Low/high Maize-fallow Maize-toria 
(135—145 days) 

Maize-wheat Malze-wheat+toria 
(135-145 days) 

Maize/millet-wheat Maize/millet-torla- 
lentil 

(135—145 days) 

L High High Potato-fallow Potato-toria 
(145—155 days) 

Barley-fallow Potato—toria-fallow 
(145—155 days) 

1 - K represent for Khet; B for Ban and L for Lekhbari 
2 - Low altitude: upto 1000 m; mid altitude: 1000-2000 m and 

high altitude: 2000-3000rn. 
3 - Farmers know the fertility level of theIr land. 
4 - Main cropping patterns identified at LAO target areas ln 

which potential of introducing toria exists. 
5 - Identified research domains for future research work at LAO. 

All the above information and data about tons from PAC and LAC suggests 
that there is tremendous scope for Increasing the area well as production of 
tons on hills which will go a long way in helping the farmers to be 
self-reliant, in edible oil production, rather than depending on the import 
from teral at very high cost. The increased domestic production will also lead 
to higher consumption of oil, which would improve the nutrltional quality of 
daily diet. Therefore, in second phase, maximum attention should be given on 
the development of tons for hill farmers. 



Appendix 7. Suggested Technical for a Second Phase 

Year I 

Tori (Brassica carnpestris)IMustprd (Brassica Juneea)/Sesame 

1. Survey for important, diseases and insect pests affecting crop yield, 
farmers constraints of production and incidence of Orobanche (may be completed 
in 1 year extension period itself) in different growing areas through Rapid 
Rural Appraisal/Samuhik Bhraman. 

2.Assessnient of losses caused by major diseases and insects through 
appropriate trial at NOBP and other research stations. 

3. Collection of landraces from household as well s field and introduction of 
new materials of tons, mustard, B. carinata, and other available 
species from various countries in the region particularly from India. 

4.Screening and evaluation of already available local as well as exotic 
germplasm for their reaction to major diseases, insects and other agronomic 
traits. 

5.Screening of available germplasm. 

6.Assessmerit of area, production and production constraints and research 
domain of sesame through Rapid Rural Appraisal/Samuhik Bhraman. 

7.Collection of Sesame germplasm from different. Sesame growing areas locally 
and from other countries, mostly from Kanpur in India. 

8.Plannlng arid execution of varietal, agronomi.cal, p].arft protection trials in 
collaboration with "Agroenterprise and Technology Systems" project of USAID at 
outreach researcb units/stations based in different agro--ecological zones. 

9.Efforts be made for' the release of PT-30 and PT-303 for Eastern Hills where 
they have given best performance in CVT (2 yrs) and FFT (3 yrs) conducted by 
Pakhnibas Agriculture Centre from low (<1100), Hid (1100-1700) and high 
(>1700) masi. (draft report of Hr. S.F Chand for 1990-91). 

10.Special efforts be made to make the large scale multiplication of above 
varieties for distribution to farmers particularly In the hills. 

il.Cultural and plant protection practices be developed for maximizing the 
production in various,cropping situation. 

12.MIxed cropping studies of tonia and mustard with lentil, chickpea, wheat, 
barley and sugarcane be initiated. 

Year II 

1. Activities of Year I may be continued. 



2..Toria germplasm may be screened for cold tolerance, suitability for late 

sown conditions and aphids in the Eastern as well as Western bill sites in 

collaboration with PAC and LAC respectively, as these have been identified as 

major constraints of t.orja cultivation in the hills by Samuhik Bhrarnan Team. 

3.Constitute the CVTs arid FFTs with best materials identified from germplasm 

evaluation conducted in Year I. 

4.Identification of races of Alternarla Albugo candida, causing 

blight and white rust, respectively in toria and mustard may be taken up, if 

these diseases have been found to be major ones in Year I survey. 

5.Prelimlnary Observation Nursery of germplasm may be planted and evaluated in 

all agro-ecological zones in collaboration with other crop commodity programs, 

PAC, LAC and others. 

6.Initiate breeding program, where necessary. Donor parents become available 
from 1 Year germpiasm evaluation work or any other source becomes available. 

Year III 

1. Continue activities started in Year I and/or 2 necessary. 

2.Breeding may be initiated for disease and insect resistance and other 
agrononric traits in toria, mustard and sesame. 

3.Var-letai improvement in terms of qua].ity of oil (low erucic ac-id) and seed 
meal (low glucosinolat.e) in rapeseed—mustard may also be initiated. Canada, 
Sweden, China and Germany are good sources for donor parents for quality 
improvement program. 

4.Creater emphasis may be given on large scale seed multiplicatlon, 
distribution and transfer of technc:logy program using various means of mass 
communicat. ion. 

5.Cropp:i.ng systems approach may be initiated to maximize the production and 
income of the farming community. 

Special Pemarks 

Ilaximum attention is required for the collection and evaluation of local 

of toria as well as sesame for the following reasons: 

1.Pakhribas Agricultwe Centre reported (Technical paper No. 14/88; p 6-7 by 

B.R. Sthapit that local toria collections of Nepal contained very high 
oil content ranging from 44.8 percent to 54 percent. Out of 27 collections 
analyzed, 5 samples contained >50% content. This needs to be checked arid 
verified. If found correct, it would be a very valuable genetic source for 
high oil content in oilcrops which would benefit all. Brassica 
scientists around the world. 

2.Both traders and expeilers in Bharatpur revealed that there is about 8 to 
10% higher oil content in black seeded sesame grown in Bharatpur as compared 



to brownist sesame grown in Janakpur. This point needs special attention in 

collection and evaluation of sesame germplasm. 

3.Since sesame sowing time in the farmer's fields ranges from June to October, 

the germplasm has to be collected each month beginning from August upto 

December and date of sowing trial must be conducted and optimum time 

recommended to the farmers. 


