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MTESSAM-ES
 

I note with much pleasure that the first National Seed Seminar
held in February 1983 provided an excellent forum for free and
frank discussion of our seed problems. 
More than that, it was
an event reflective of IfG's special concern to improve the
supply of agricultural inputs to all farmers. 
As a matter of
fact, research, seed production, training and extension arelinks of the same cha.in and it is necessary to keep them strong.
By pursuing the seminar recommendations it should, indeed, be
possible to determine the right course for a dynamic
development rrogram in Nepal. 
-.ed
 

I extend my best wishes for that
 
goal.
 

Through this seminar the Ministry of Agriculture, Agriculture
Inputs Corporation and the Seminar Organizing Committee have
done a yeoman's service for a better agriculture. I congratUlate

them for their endeavour.
 

Honourable Mohan Mah 8ainjo

Vice-Chairman
 
National Planning Commiscion
 

The Ministry of Agriculture attaches 
a high priority to seed subsector. 
We are willing to support rny plan to make it 
more
effective. 
For this purpose, the leadership of AIC's Seed
Division has 
a key role to play. We place our trust in it with
high hopes for the future.
 

My best wishes for a sound seed program in the service of Nepali

farmers.
 

Dr. DeeD Raj Sharma
 
Acting Secretary Agriculture

Ministry of Agriculture
 
Singha Durbar.
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FOREMARD 

Agriculture is the mainstay of our economy. A majority of' the people are 
dependent on this occupation and their number is said to be increasing by
350,000 every year. In the Sixth Plan, 1His 'ia.jesty's Government has, there
fore, assigned a hifh priority to the development of afrriculturaul sector. 

The role of ;eed as an instrument, of ch,.nge is indeed crucial, in the rural 
economy. There is a .rowing, awrenv.ss that without increasing the use of
quality seeds of' improved variet;ies the success of our nroduction progrrams
mav remain in doubt. The deliberations of' the Seed Seminar followed by this 
valube publication clearly point out to this awareness. 

;'4ost ilepalese far.iers experience an array of constraints and problems, much 
more acaLtelY in the hilly areas., in pursuing hi-her levels of crop production.The constraints, however, must be removed and as expeditiously as feasinle.
 
This is, indeed, a challenpin task. It demands persistent action in many

directions. 
A variety of measures such as the spread of new technology.
layingq of requisite infrastructure, extension of irrigation facilities,
supply of the needed inpults, ready ticcess to credit and, not the least, crea
tion of profitable marketinir opportuni ties for the fariners deserve our
 
utmost attention.
 

As improved seed is an essential component of a viab.e strategy to tackle the
problerms of agricultural production, no amount of attention or investment to

im)rove the seed situation should be too trea*t;. It is C.ratiFyin, that this

document not only focuses on the current seed status and deficiencies, it even
seeks to recomnnicnd in concrete terimis sore alternatives which could, eventually,
lead to the establishment of a credible seed profram to serve the farmers of
 
Hepal.
 

By organizing the Seed Semitmar the linistry of Agriculture, in cooperation
with others concerned, has deonstrated its special concern for inprovin,, the 
supply of a very inportunt input. i[o doubt the seminar recommendations,
resulting from so much thoui~ht au.d discussion, wouLl prove "ainful informulating pratgmati c seed policies in the future. This apart the valuable 
material cortainell in this compilation would serve the useful purpose of'
stimulating the minds of proCt-ssionals . seedsman, seed producers, of.ficials,
students and others associated with seed production activities. 

should wish to record a word of oaTpreciation for tie S41) 1 roject for its
contribution to the cause of' seed improverme.nt. 'ihis document but ais part 
of that contribution. 

P.11. Rana 
Chairman-cum-General M!anager 
Agriculture InutS Corporation 

I 
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VOTE OF THANKS
 

Fellow Participants,
 

Now as we come to the end of this seminar after five days of very fruitful
and interesting deliberations, it is our pleasant privilege to extend our
sincere thanks to all the participants who have contributed to the success
of this first National Seed Seminar. 
We are sure the seminar will be
remembered as the first monumental rilestone by all the people working in
seed activities and other- agencies involved in it in Nepal. 
 For the first
time, a significant awareness has been created about the need to have a
strong National Seed Program, to effectively serve -the needs of our 
farmers.
We have, no doubt there will be a sure follow-up on our recommendations so
that when we meet again like this we shall look back with pride on the
 
achievements of the past.
 

20 February, 1983 National Seed Seminar

Organizing Committee
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RECOMMENDED ACTION PLAN
 

Presented by:
 

T.N. Pant, Joint Secretary
 
Ministry of Agriculture
 

Mr. Chairman, Secretary of Agriculture
 
Distinguished.Delegates
 
Ladies and Gentlemen
 

You have just heard the recommendations from the Chairpersons of the four
 
discussion groups. In essence the deliberations of the seminar reemphasize
 
the inaugural address by the Hon'ble .inister of State and also address made
 
by the Hon'ble Assistant Minister and the Central President of Peasants
 
Organization regarding the increased availability of seeds to our farmers.
 
Likewise the seminar has observed that Nepal would not be self-relient in
 
seeds unless a comprehensive national seed program was formulated. Since the
 
recommendations are wide-ranging, often touching on specific details, we have
 
made 	an attempt to condense the salient ones into a summary form. This should
 
not, 	however, undermine the significance of the group recommendations that
 
have 	already been presented. I now read the major recommendations that have
 
finally emerged:
 

1. 	 A National Seed Board consistini of technical committees should be
 
established at the highest level.
 

2. 	 There is a strong need for a separate coordinator of foundation seed in
 
the country.
 

3. 	 The Seminar recommends that based on feasibility either the AIC set-up
 
be restructured to ensure due priority to seed or a National Seed
 
Corporation created as early as possible.
 

4. 	 In the interest of seed quality the seed technology and 4mprovement
 
program should be strengthened along with an internal quality control
 
system in AIC. Moreover, minimum quality standards of germination and
 
purity for concertified seed shoud be observed by the seed-trade.
 

5. 	 In order to give better service to farmers the system of seed supply,
 
promotion and pricing needs to be streamlined as per seminar recommenda
tions. In the same context AIC should increase its direct touch with
 
farmers.
 

6. 	 Private seed industry should be encouraged.
 

7. 	 The coverage with quality seeds of improved varieties should be doubled
 
within the next five years.
 

8. 	 The hill seed program should receive developmental assistance during the
 
formative years.
 

9. 	 Concessional interest rates on loans and exemption from duties and taxes
 
are recommended for the seed industry.
 

10. 	 Seed storage facilities at district and retail level should be improved.
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REPORT OF GROUP A
 

SEED PROGRAM AND ITo COMPONENTS
 

Chairman: P.S. Rana
 

This group met in the Garden Hall on the 18th and 20th February 1983 and
 
discussed the above topic in a very cooperative manner. There were 34 members
 
in the list but the actual number fluctuated during the sessions which was not
 
unexpected.
 

Luckily for the group, B.N. Kayastha, S.S. Bal and many other interested
 
participants had prepared a draft on the topic, which was used as the main
 
source for the discussion.
 

As regards strengtheninr seed progran components under AIC and STIP, the
 

recommendations were as follows:
 

1. 	 National Seed Board
 

The 	main recommendation was that CSPC (Central Seed Production Committee)
 

should be upgraded and named as National Seed Board. This Board is to
 
be headed by the Secretary of Agriculture and it should have technical
 

committees on the following:
 

(a) 	Variety release and maintenance
 

(b) 	Seed quality standards
 

(c) Seed planning
 

Other related recommendations were as follows:
 

(1) 	Members of the Board may include representatives from MOA
 
(Chairman), Ministry of Finance, DOA, AIC, Private Seed Industry,
 
ADB, Cooperative Department, IAAS (T.U.) and Coordinator of
 

foundation seed.
 

The Secretary of this beard could be either from AIC or Department
 
of Agriculture.
 

(2) 	Functions of the Board 

- To formulate a national seed policy and ensure its implementation. 

-	 To identify and provide solutions to the problems hindering the 
growth of seed industry from time to time. 
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-
 To coordinate the seed production and supply activities of the
 
various projects to serve national goals. 
 Also to seek and
 
coordinate foreign assistance according to need.
 

- To undertake promotional functions including financial support to
 
seed certification, training, 
seed technology research and hill
 
seed production effort.
 

-
 To deal with issues relating to seed pricing.
 

- To oversee the functions of the committees on variety release,
 
quality standards and foundation and certified seed and any

other matters bearing on the development of national seed program
 
in Nepal.
 

- Since there is a need for a seed organization, a pre-feasibility
 
study for opening another Corporation for seed specifically,
 
such as a Seed Organization of Nepal, should be initiated.
 

2. Foundation Seed
 

Main Recommendations
 

A senior technical officer should be immediately appointed as the
 
Coordinator of foundation seed. 
He should be within the Department of
 
Agriculture.
 

The Coordinator should make an 
in-depth review of the physical, financial
 
and manpower needs and come up with an action plan for necessary

consideration and approval by seed planninF committee. 
The Coordinator
 
should be exclusively responsive for all aspects of foundation seed,

including quantity, quality, allocation, storage and supply.
 

Related Recommendations
 

-
 Jhumka and other suitable farms be declared as foundation seed farms
 
and placed under the control of the Coordinator.
 

- Activities on the foundation seed processing and storage facilities
 
at the commodities stations may also be coordinated.
 

- All foundation seed be certified except perhaps the initial release 
seed of a new variety. The breedr should be involved in determining
 
the genetic purity of each varieLy.
 

- While allocating the available foundation seed, top priority should
 
be given to AIC and private enterprises which produce certified seed.
 

- In crops such as wheat the certified I seed should be taken as 
source
 
seed for all practical purposes in case of shortages.
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- The price of foundation seed should be higher than certified seed.
 

- The quality of foundation seed should be top class in every respect.
 

3a. 	An Organization for Certified Seed
 

Main Recommendations
 

The existing seed set-.up in AIC should be reviewed to ensure desirable
 
changes that can ensure proper priority to seed at all levels. With
 
this 	in view the AIC's Board should appoint a special committee (with

various disciplines included) at the earliest. 
This group should go

into the question of re-organizing management of seed activities under
 
the AIC and the mechanics of doing so most effectively.
 

Related Recommendations
 

- Improve seed storage facilities in AIC. 

- Improve seed staff mobility. 

- Set-aside sufficient contingency budget for smooth management of 
processing plants and storage godowns. 

- Introduce internal quality control. system in AIC under a senior 
officer reporting directly to the chairman. 

- Adopt a policy of supplying only certified seeds, as far as feasible.
 

-
 Devise, ways to ensure a more direct relationship between AIC and the
 
seed consuming farmers on 
the one hand and AIC and Sajhas on the
 
other hand.
 

- Enlarge the retail network for seed marketin,- so as to be within easy

reach of every panchayat in most parts of the country.
 

- The possibility of AIC having some ol" its own retail outlets should
 
be examined.
 

- AIC should assist Sajhas in creating proper storage facilities for
 
seed at the retail outlets. Issues such as dealers development and
 
their knowledge of the product should receive due attention through
 
training and discussions
 

- The size of the seed q-,j for different crop seeds should be based on
 
farmer needs and convenience.
 

3b. 	 The recommendation that, STIP be a separate entity under the DOA was
 
approved by this ;rroup.
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h. Manpower Development
 

Main Recommendations
 

In order to cope with the future needs of the national seed program, the
 
following training plans should be implemented:
 

a. 
 Irroduce seed technology courses and short-term training programs

in IAAS (Tribhuvan University).
 

b. 
 The STIP should hold regular in-service seed technology training
 
courses for the benefit of tha entire seed industry.
 

Related Recommendations
 

- The training opportunities offered under different projects should be
fully utilized so as to develop competent cadre of seed technologists,

engineers, technicians and managers for handling the growing seed
 
program.
 

- A seed technologist in each of the national commodity programs needs
 
to be included so that there is proper maintenance breeding and

morphological description of the various recommended varieties.
 

- A vegetable Coordinator with an organization like the cereal
 
commodity programs should be instituted so that the vegetable

research, training, extension and seed improvement program can gain

due momentum in a short period of time by further strengthening the
 
Vegetable Development Division.
 

5. Hill Seed Program 

(1) The new hill seed production program for the small farmers should

be considered as a promotional and developmental activity for &i

period of at least five years. 
 If and when special assistance to

this program is necessary, it should be readily extended through

the aegis of the National Seed Board.
 

(2) AIC should create a special cell to look after the working of the

hill seed production program, ensure coordination between different
 
projects and help remove the constraints from time to time.
 

(3) There should be a provision to produce forage and grass seed.
 

6. Seed Quality 

Main Recommendations
 

a. The seed certification should be voluntary and, with the increase in
 
manpower and facilities of STIP, certification should be extended to

other crops, vegetables and potatoes besides cereals and pulses.
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b. 	 The seeds quality standards committee with the concerned disciplines
 

should establish minimum quality standards for seed purity and
 
germination for other crops and vegetables not covered by certifica
tion.
 

c. 	 Only the registered seed companies or growers corporations need to
 
have their seed samples officially tested and labelled for general
 
sale.
 

d. 	 Any variety introduced from abroad should be tested for germination
 
and physical purity and should meet plant quarantine standards. If
 
such varieties need to be sold on a large scale in the country that
 
must be done in collabora.ion with the NTational Commodity Programs.
 

e. 	 Seed legislation should be initiated in the country as soon as
 
possible so that isolation requirement of cross-pollinated crops and
 
standard of seed. marketinr, are met.
 

f. 	 There should be provision to prevent farmers from growing off-type
 

plants in cross-pollinated crops seed production areas through
 
administrative orders from the Agriculture Department.
 

g. 	 Research on seed technology, seed pathology and entomology should be
 

strengthened.
 

Related Recommendations
 

(1) 	AIC should handle foundatio and certified seeds supply and only in
 
cases of emergency should it handle "emergency seed" selling it
 
in separate plain bags after testing for seed purity and viability.
 

(2) 	Each year in different regions AIC should keep buffer sto~k of
 

various seeds.
 

Infrastructure Facilities
 

Main 	Recommendation
 

Steps should be taken by AIC and STIP for efficient management of seed
 
drying and processing plants, seed stores, central-regional seed testing
 
laboratories and proper maintenance of the equipment used in these
 
facilities.
 

Related Recommendations
 

- AIC should improve the capacity, design a,.d management of its seed
 

stores.
 

- On-farm seed storage in outlying hilly areas should be intensified
 

through t.ne use of metal bins and suitable bins of local origin.
 



-
 Efforto should be made to preserve maize seed quality through the use
of artificial drying. 
Simple cob dryers usrh- corn-cob or solar
 
energy for fuel should be used.
 

-
 A mobile servicing unit to service and maintain seed processing plants

of AIC, I1IG stations and farms should be brought into ection as soon
 
as possible.
 

- Minimum facilities should be made available to further studies and
 
training at IAAS, Tribhuvan University.
 

8. Seed Demand and Coverage
 

Main Recommendation
 

The coverage with improved seed is presently low. It should be at least

doubled within th,2 
next five years. 
 To cope with this challenge, the
seed program should be expanded and strengthened. By the end of VII
Plan, 20 percent area of wheat, 20 percent of maize and 12 percent of
paddy should be receiving certified seeds through institutional supply
 
system.
 

Related Recommendations
 

- The extension services should be mobilised for creating seed quality

consciousness 
 aig the farmers upto the ward level.
 

- The seed program should handle area specific improved varieties so
 
that they can spread rapidly.
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REPORT OF GROUP B
 

PROMOTION OF PRIVATE SEED INDUSTRY IN NEPAL
 

Chairman: S.K. Upadhyaya
 

In Group B, there were 12 participants, who participated in the discussion
 
with full interest and cooperation. The group mainly concentrated its
 
discussion on problems and suggestions on the promotion of private seed
 
industry in Nepal. The major recommendations made by the group in general
 
are as follows:
 

1. 	 Private seed industry should be grouped into categories.
 

a) 	 Seed growers and marketing groups.
 

b) 	 Individual farmer seed growers and sellers.
 

c) 	 Seed companies.
 

d) 	 Contract growers for AIC seed companies.
 

2. 	 Registration of the seed industry should be done by the Department of
 
Agriculture.
 

3. 	 Policies should be developed to form a fHational Seed Board.
 

4. 	 The hill seed program should get sbecial attention and support from the
 
concerned sectors as it is a promotional activity to serve the small
 
farmer.
 

5. 	 The basic minimum prices of the seed should be fixed taking into account
 
the cost of seed production, processing, storage, cost of transportation,
 
interest on capital involved,degree of risk and percentage of profit
 
involved, and again at the time of sale, if the market price is lower
 
than calculated price, the government should subsidize the difference in
 
price.
 

6. 	In the beginning, private seed industry should get subsidy facility as
 
AIC gets.
 

7. 	The sale tax/custom duty should be exempted on seed production, processing
 
storage, tools, equipment and inputs. The Department of Agriculture
 
should prepare a list of the equipment, tools and inputs required for
 
starting a seed enterprise..
 

8. The seed industry should be exeon!ted from tax for at least 10 years.
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9. 	 Credit agencies should provide loans to cover fixed and working capital

needs of seed enterprises at reasonable rat. of interest. 
In hill areas,

mini metal bin program initiated by ADOs in some districts should also be
 
considered for loans and a detail. study on the possibility of' expanding

such 	programs should be thoroughly studied and implemented.
 

10. 	In the beginning all private seed industry should get 
free quality tests
 
and inspection services, and regular supervision from Department of
 
Agriculture. The government should strengthen its technical manpower to
 
intensify its supervision, training, and certification system.
 

11. 
 The private seed industry should be e'icouraged to enter into the contract
 
with the counterpart foreign private industry for production and export

of seeds when foreign foundation seed is used and production and export

of certified seed of Nepalese recommended varieties.
 

12. 	 The private seed inrhist;ry shuld be tllowed to market the new variety
with 	minimum period of testing in a crop program.
 

13. 
Training in the :ountry and abroad should be extended to private seed
 
growers from tim1 e to time.
 

Thr government should provide the required foundation seed. 
 If possible,

autonomous commercial foundation seed production farms should be
 
established. Government farms also should be expanded.
 

14. 	 While formulating summer seed program the government should consider the
 
private seed industry contribution, on 
both 	demand and supply of seed.
 

15. 
 On the district seed committees, there shou.d be representatives from
 
the private seed industry.
 

16. 
 Department of Agriculture should provide technical guidelines/manuals on
 
seed packaging;, storage and processing to the private seed growers.
 

17. 	 Every year, a national seminar on 
seed should be held to discuss the
 
problems related to seed activity.
 

18, 	 Lastly all private seed growers should pay more attention on producing

quality seed and should comply with minimum standards fixed by National
 
Seed Board.
 



- 10 -

REPORT OF GROJP C
 

COORDINATION OF SEED PROGRAMS
 

Chairman: M.L. Pradhan
 

After thorough deliberations and lively discussions, the group felt that
 
although there is a Central Seed Production Committee it has not been able to
 
function effectively for the following reusons:
 

1. 	 The committee consisted of persons whose time was demanded much by other
 
duties.
 

2. 	 Even if the committee met, because of its advisory nature it could not
 
speedly obtain approval regarding, pricing and subsidy policies from the
 
Ministry nor rWu iuej j~,n be carried out by the farm centers 
concerning production of foundation seeds in more hectare.1 

3.. 	 The committee in practice was cereal crop specific and the problems of
 
the other crops did not receive due attention.
 

4. 	 There has also been a need for coordinating seed activities of various
 
projects outside the direct authority of the committee.
 

Observing the aforesaid flaws, the group suggests the following institutional
 
improvement:
 

1. 	National Seed Board (NSB)
 

The function of the NSB should be to formulate policy guidelines covering
 
all aspects of seed. This Board should be chaired by the Honorable
 
Minister of Agriculture with the following members.
 

a. 	 Member, National Planning Commission (Agriculture) - Member 

b. 	 Secretary, Ministry of Finance - Member
 

c. 	 Secretary, Ministry of Land Reforms - Member
 

d. 	 Secretary, Ministry of Forestry - Member
 

e. 	 Secretary, Plinistry of Agriculture - Member Secretary.
 

The policy decidec! by the TISB" should be implemented by an Executive 
Committee headed by Secretary, Ministry of Agriculture with the 
following members: 

1. 	 Director-General of Department of Agriculture
 

2. 	 Director-General of Department of Livestock and Animal' Health
 



3. General Manager, ADB
 

4. Registrar, Department of Cooperatives
 

5. Chief Conservator, Department of Forest
 

6. Director-General, Food and Agriculture Marketing Services Department
 

7. General Manager AIC, Member Secretary
 

To support the Executive Committee in technical matters there should be
 
permanent technical sub-comnittees. These sub.-committees will analyze
 
the problems in their respective fields and will function as coordinators
 
between the Executive Committee of the NSh and various functionaries on
 
seed matters. The technical sub-coirnittees envisaged are:
 

1. Cereal and grainle].efuire 

2. Vegetables
 

3. Horticultural (Potatoes and Plantation Crops)
 

4. Industrial Crops (Jute, Tea, Sugarcane)
 

5. Forc-e
 

6. Marketing
 

Other technical sub-committees may be formed as and when required.
 

2. Seed Production Quality and Distribution
 

The rroup and the house critically reviewed prevailing situation with
 
AIC. This group proposes to strengthen the AIC seed division by giving
 
it entire control over the administrative and budgetary matters on seed
 
supply.
 

If this is not possible a National Seeds Corporation should be
 
established as a separate body.
 

3. Seed Distribution at District and Panchayat Level
 

The current system was reviewed and three different sy.'ems were identified.
 
They are: 
 AIC regular system through branch and sub-branch offices,
 
SPIS Project mini seed-housCs in areas 
where about 40 m.t. of seed can
 
be produced and seed banks.
 

The group concluded that more mini seed-houses should be established
 
where po-e'teial fo: these exists and resources 
permit. In areas where
 
is not 
 ssible farmers' seed banks should be established.
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REPORT OF GROUP D
 

PROMOTION, PRICING AND MRKETING
 

Chairman: P.R.B. Mathema
 

Discussions of seed promotion, pricing and marketing group were held on two
 
days. The recommendations made were as follows.
 

Recommendations:
 

A. 	 Seed Promotion:
 

1. 	 Sales promotion activities for improved seeds should be developed.
 
Regular radio broadcasting is recommended with proper coordination
 
with DOA and Radio Nenal.
 

2. 	 Time schedule for dispatch and delivery of seeds to district head
quarters should be fixed in advance.
 

3. 	 An estimate of cropwise and varietywise quantity of improved seed
 
demand by the farmers should be made at 
least one year before the
 
sale season. The estimated quantity should be kept on view
 
formulating seed production programs. 
 It is also recommended that
 
the varieties and prices of' seeds, that would be made available for
 
sale during up-coming season, should be known to the field level
 
staff 5-6 months ahead of sowing season, and effective demand
 
should be collected on 
the basis of feedback information.
 

4. 	 The field level extension workers 
(JT, 	JTAs) should be involved
 
mainly in demand creation. The group recommends that they should
 
not be much involved in seed demand collection. The village level
 
and district level cooperatives, the main retail outlets, should be
 
made 	more responsible in seed demand collection. The group also
 
strongly recommends that institutions involved in seed production
 
should increase direct contact with farmers. Additional technical
 
personnel should be deputed in AIC for those purposes. Those
 
personnel should also make regular supervision of village level
 
cooperatives and, thus, should also act 
as seed quality controllers
 
Sajha level.
 

5. 	 Agriculture Assistants should be given incentives and encouraged if
 
they take seeds direct from AIC office on cash and sell to the
 
farmers. Such incentives should be more in the hills. 
 The extra
 
amount of commission needed for the hills should be subsidized by
 
the government.
 

6. The present commission rate to SaJha and private dealers is inadequate
 
and it is therefore recommended to revise them upward.
 



- 13 

7. 	 The group strongly feels and recommends that packing size should be 

appropriate for different crops and in different areas. Packaging
 

should be done centrally or at the processing centers.
 

8. 	Seeds that could not get sold by Sajha cooperatives due to untimely
 
delivery made to the cooperatives should be taken back by AIC.
 

B. 	 Physical Distribution
 

,i. 	 It is recommended that seed storage facilities at the retail level
 

should be promoted. The storage facilities should also be promoted
 

in district AIC office;
 

2. 	 Taking into account the nature and condition of roads appropriate
 

means of transportation should be adopted in order to minimize
 

transportation cost.
 

3. 	 lhz aI-nuLuici.. u pa ment of tender for seed transportation 

should be done by the receiving district offices. A minimum 

standard rate should be decided and the bid below that standard 

should be rejected.
 

4. 	 A feasibility survey for additional cold storage in the country for
 

storing potato seeds is recommended.
 

5. 	Private sector should be encouraged for the establishment, manage
ment and operation of cold storages.
 

6. 	In the mid and high hills low cost house-scale potato storage
 
structures should be encouraged to enable the farmers to store
 

their own ootato seed requirement.
 

C. 	 Pricing
 

1. There should be a nation wide uniform price in all the districts
 

up to the AIC outlets. However, special consideration should be
 

given for price in such hilly areas-where seeds are being produced
 

locally under special programs.
 

d : special seed subsidy program should be
 

developed and launched out for highly inaccessible remote areas of
 

hilly districts.
 

2. 	 It is rect.l., s 


D. 	 Organization and Management
 

1. Majority oj the members expressed the need for a separate seed
 

corporation. The group also recommended strongly that a thorough
 

feasibility study should be carried on this aspect.
 

2. 	 The district and village level cooperatives have the main
 

responsibility in carrying seeds from district headquarters to
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production areas, 
 Experiences have shown that the cooperatives are
 
not able to serve the farmer's need efficiently. Hence a restruc
turing of the cooperatives and also a provision of alternatives
 
like private dealership are recommended.
 

3 	 External as well as internal management training programs for the
 
personnel involved in seed business should be expanded.
 

.
 AIC should expand its scope of seed business for other crops like
 
'Aders, green manures, pulses, etc.
 



- 15 -

Capsule Comments
 

-
 AIC has developed both certified and improved seed
 
programs 


- P.N. Rana
 

- Do care 
for seeds as you do for your children 
 - A.N. Bhattarai
 

- A campaign should be launched to promote the use of
 
better vegetable seeds 
 - A. Shilo
 

- Seed production in Lumle has been going on for nine - K. Budathoki and
 years 

G.R. Crooks
 

- The extension service has an imlmense 
role in

popularizing superior seeds 
 - J.R. Baral
 

- The production technology demands a coordinated
 
delivery of inputs 
 - G.E. Alex
 

- Concern for seed quality must pervade every aspect

of our seed program 
 - C.M. Manandhar
 

- It is through the seed industry that private sector
 
can contribute to agricultural development 
 - K.K. Gyanwali
 

- Pest control without warehouse sanitation is
 
incomplete 


- K.C. Sharma
 

- Seed production requires advance planning 
 - B.P. Parajuli
 

- Seed certification is a tool for consistently

providing high quality seed 
 - K.L. Rajbhandary
 

-
 An area must be food sufficient before taking up 
 - I.G. Hunter and
seed production 

M.R. Bhattarai
 

- A rational seed pricing policy assures increased
 
consumption of improved seeds 
 - B.N. Kayastha
 

-
 The scope for seed industry to emerge in Nepal

is bright 


- S.K. Upadhayay
 

- Our plan is to flood both hills and terai with
 
high yielding wheat varieties 
 - R.N. Devkota
 

- It is high time to expand domestic market and tap

the export potential for vegetable seeds 
 - M.N. Pokharel,
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- I think farmers use old seeds for the sake of 
economy - B.B. Pant 

- Improved technology has not 
door steps 

reached the farmers' 

- P.S. Rana 

- Only a small percentage of planted seed is supplied 
by public organizations - B.N. Kayastha 

- The instrument of seed marketing is instrumental 
in executing agricultural plans - H.P. Maag 

- Crop research could be fruitless without a good 
seed program - S.S. Bal 

- Seed treatment is 
production 

a simple way of boosting crop 

K. Shrestha 

- Only healthy seeds of high germination are fit for 
storage - B.R. Gregg 

- In GTZ; a high priority is attached to seed 
improvement projects - 0. Neuendorf 

- Developing countries are in need of increased 
resources for seed production - A.O. Wignell 

- Thanks to climatic diversity al) vegetable seeds 
can be produced in Nepal - S.S. Rekhi 

- Seed cost is usually a fraction of total farm cost - Manohar and 

Shiva Sharma 

- Foundation seed should be handled by trained 
technical personnel - K.D. Sayer 

- Better attention should be paid to mechanical 
damage to seeds - B.K. Gyanwali 

- Improved seeds constitute the best low-cost 
technology 

- M.L. Malla and 

I.C. Bolo 

- Hill farmers need assistance for maintaining 
quality seeds - P.B. Bajracharya 

- Grain saved is grain produced - Ganesh K.C. and 

S.K. Bhalla 

- A major incentive to a seed grower is payment in 
cash 

- M.D. Bhatta and 

J.S. Gaudin 
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- We cannot grow healthy seeds on unhealthy plants 

- The potential benefits of legumes are either 
ignored or under estimated 

- The available manpower should be fully used 

- A variety has a great influence on crop 
productivity 

- B.P. Upadhayay
 

- R.K. Neupane and
 
R.P. Chaudhary
 

- B.P. Rijal
 

- H.B. Shrestha
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REPORT ON NEPAL SEED PROGRA14 

J.E. Douglas
 
SPISP Consultant
 

Executive Summary 

1. 	 Background
 

A. 	 From the beginning of a more system ,tic development of the seed
 
program in the early 196 0s until today considerable progress has
 
been made. Tlan, of the components needed to develop a successful
 
program exist.
 

B. 	 Seed is a catalyst for 'iqgricultural development and higher crop
yields. If production is to increase, more good seed of the best 
varieties must become available to the farmers of Neoal. 

C. 	 National leaders need to carefully examine what now exists in thie 
National Seed Program and take actions necessary to develop the
 
present program into a highly effective mechsnisn: for delivering
 
seed to the farmers.
 

2. 	 The National Seed Proram Rests Upon the Results of' Crop Research
 

A. 	 The significant advantage in yield, earliness and disease resistance
 
now being demonstrated by the new maize, rice and wheat varieties
 
indicates meaningful advances are possible in total crop production.

Similar improvements are being identified from the testing and
 
evaluation of vegetable, frain legume and oilseed varieties. 
The
 
potential for in'reased oroduction is much !createrthan nine years
 
ago because of the improved germplasni with research programs. 

B. A much more dynamic and farmer resnonsive seed production and
 
supply system plus increased fertilizer use is necessary if the

benefits of these research results are g*oing to spread to farmers 
rapidly.
 

C. Favorable market prices from the farmers point of view will also
 
greatly further stimulate production rind the use of improved seed
 
and fertilizers.
 

3. 	 Organization and Coordination of the [national SeedrProt,ram 

A. 	 Although many of the components of a seei protrrar exist, the program
lacks a focal point and an effective conrdinatnf-, mechanism to
achieve the maximt,.ri benefits desired. The seed seoninirs recommenda
tion that a ational Seed Board be formed to overcome this weakness 

http:maximt,.ri


is supported. In addition it is recommended that a National Seed
 
Development Office be established to assist the Board in achieving
 
its objectives. It is suggested that the National Seed Development
 
Office have three officers attached to it - (i) Seed Planning and
 
Development, (2) Coordinator of Foundaticn Seed and, (3) Seed
 
Training and Information.
 

B. 	 It is recommended that the present Seed Technology and Improvement
 
Program which is in the Agricultural Botany Division be made
 
responsible to the National Seed Board. 
The program could be 
renamed to "Seed Technology and Quality Improvement Program" and 
the present three activities made into clear sections including 
seed certification, seed testing and seed research. Figure 1 
illustrates the concept of a National Seed Board in relation to 
other components of the National Seed Program.
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4. 	 Initial Seed Increases
 

A. The initial seed increases - breeder and foundation - are all done
 
at research stations and other government farms. With the establish
ment of seed conditioning equipment and the maize, rice, wheat and
 
vegetable stations the physical capability exists to produce good
 
quality seed. The seed seminar recommended that a Coordinator of
 
foundation seed be named to help cvercome weaknesses in the present
 
program. This proposal is good and can help strengthen this part
 
of the program. However, it is also recommended that each concerned
 
station also have a breeder and foundation seed production specialist.
 
A technician with mechanical aptitude must also be identified and
 
trained to operate the equipment at each location.
 

B. 	 The Jhumka farm in the Eastern Region should also be included for
 
foundation seed production if the need exists. Foundation seed may
 
be produce! on other government farms but they would not be
 
administratively under the Coordinator of foandation seed as would
 
be the case of Jhumka farm. It would be better to concentrate
 
production around the present main stations and contract with
 
farmers for some production rather that to make sizeable invest
ments in new foundation seed farms.
 

5. 	 Production, Drying, Conditioning and Marketing of Certified and Improved 
Seed 

A. 	 The Agricultural Inputs Corporation (AIC) is the dominant organiza
tion producing, conditioning and storing certified and improved
 
cereal seed in the official sector. The Seed Division is directly
 
responsible for this work. The distribution of seed to farmers is
 
done largely through cooperative societies. Vegetable, Frain
 
legume, and oilseed are handled through government farms and
 
special projects. Very limited quantitdes of pasture and forestry
 
tree seeds are produced through official programs.
 

B. 	 The seed seminar recommended that a cireful review be made of the
 
AIC seed activities with a view to determine how they could be
 
strengthened and proposed that the formation of some kind of
 
autonomous Seed Corporation be considered. The seminar also put
 
considerable stress on the need to develop the private sector to
 
carry more responsibility in these activities.
 

C. 	 This report recommends that the AIC seed program take immediate
 
steps to improve its management of seed stores and institute an
 
internal quality control propram with r.jeefl quality control
 
officer. In addition greater assistance on seed quality is
 
suggested from the Seed Technology Improvement Program at Khumaltar.
 
It is also recommended that thc Sued Division have a separate
 
section concerned with development and the hill seed project.
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D. 
 In the long-term alternatives are outlined for a stronger seed
production and supply program. 
If the private sector is to be
encouraged, it is suggested that the alternative of a large National
Seed Corporation would work against this objective unless policy
changes are made in allocating foundation seed, seed pricing and
seed distribution procedures. 
 Instead two alternatives are
suggested. 
One would be a National Seed Corporation with the shares
jointly held by the government and the seed growers with policy
changes. 
 The other and preferred alternative is a smaller seed
corporation with limited objectives and a decentralized production
and supply system. The existing conditioning and storage facilities
of AIC could be used to provide custom service for developing

independent seed grower 
- sellers and "mini seed enterprises." In
 some cases the facilities could be sold or leased to seed grower
 
groups in the area.
 

E. 
 The present pricinr and subsidy policies work against the development of farmers-grower-seller or seed enterprises. 
 It is recommended that the maximum premium of 30 percent to seed growers be
reduced to 20 percent and that the 10 percent saved be added to the
seed selling commission so that 
a commission of appr'oximately 15
percent be offered for selling seed. 
This kind of change would
 encourage more individuals and groups to sell seed. 
 It is recommended that the 
proposed National Seed Board carefully weigh this
issue and its impact on the long-term development of the total seed
 
program and industry.
 

F. 
 Seed prices should always be above local grain priceq in the case
of cereals. Since market prices very from area to area a sub
regional pricing pattern seems appropriate.
 

G. 
 Since these issues are complex and affect more than the AIC, it is
recommended that.the proposed National Seed Board or a high level
committee appointed by the Ministry of Agriculture review these
alternatives and established national guidelines for future develop
ment of the private and public sector in seed production and supply.
 

H. Considerable potential exists for vegetable seed production. 
A ten
years development program is needed to help the nation, through the
combined efforts of the public and private sectors ex'ploit the
potential that exists. 
 It is recommended that AIC Seed Division
and the concerned programs put more development effort into seed
production of the neglected crops 
- grain legume, oilseed and
pastures. 
Needs for these seed will become increasingly important
as 
farmers adjust their cropping patLerns based on 
new research
 
findings.
 

I. 
 The hill seed program is unique and deserves as much continued
 
support as possible. 
Few other countries have attempted a program
 



of this nature and it will be to Nepal's credit if effective ways
 

can be developed through the program to assist small farmers meet
 

their own seed requirement more effectively.
 

Maintaining a seed selling price above local grain market prices
 
will be essential if the program is to succeed.
 

6. 	Seed Quality Control
 

Al The present s.'. certification, testing and research program in the
 
Agricultural Botany Division is making a useful contribution to the
 

quality of seed used. The essential parts of a good system exist,
 
but increased productivity from the existing staff and some increase
 
in staff is needed for the program to have the kind of impact that
 
is needed. The recommendations from the seminar cover several
 

useful steps that are needed in this aspect of the program.
 

B. 	 The delays in enacting seed legi3lation have been appropriate
 
because it is good for the program to improve and gain experience
 

before operating under legal requirements. However, if the proposals
 
to increase the involvement of the private seed industry move
 
forward, it would be appropriate to plan for legislation to provide
 

for a voluntary seed certification program and a truth in-labeling
 

program on seed sold that is not certi.Cied.
 

C. 	 In the short-term, administrative orders to require seed sold to
 
be tested and properly labelled would contribute to better seed
 

quality.
 

D. 	 The present Seed. Technology and Quality Improvement Program should
 
be responsible to the National Seed Board and would ultimately have
 

responsibilities for aspects of seed law enforcement.
 

E. 	 The new seed testing laboratory building should be expanded to
 
accommodate the National Seed Development Office and seed certifica

tion activities.
 

7. Getting the Seed Used
 

A. 	 Present situation: The present extension system works primarily to
 

collect the demand for seed for the AIC. In some cases the extension
 
system distributes seed. The SPISP combines a seed production effort
 
with education and extension about new varieties in the hills.
 

B. 	 The recommendations from the seed seminar that stress "demand 
creation" and improved efforts by extension to promote good seed
 

of better varietits are good and Justify serious consideration.
 

C. As the research and extension systems work more closely together,
 

It is equally important to draw local seed grower-sellers and
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"mini seed enterprises" into the team that can link the promotion
 
of new varieties with seed supplies.
 

D. 	 The extension system can and needs to do much to activate the seed

production - distribution network at the local level 
as well as
 
increased utilization of good quality seed.
 

E. 	 The proposed National Seed Board would need to add 'o its agenda a
review of how the present research and extension programs 
can more
 
effectively integrate their work with the development of increased
 
seed 	supplies at the local level.
 

8. 	 Personnel Development, Staffing and Training 

A. 
 The National Seed Program is rapidly building competancy especially

through the present training effort of SPISP. 
The proposals made
 
could not be considered without this strengthening of staff.
 

B. 	 Much additional Lraining will be needed both within the country and
abroad. IAAS should incorporate seed technology in its curriculum.
 

C. 
 It is recommended that the National Seed Development Office have a
 
person who can guide and coordinate seed training activities and
lead 	the development of educational and training material on 
seed.
 

D. 
 The productivity per seed technologist does not appear to be as high

as one would hope. 
 Improved training, maintaining sufficient
 
incentives for experienced people to remain in seed work and

continued improvement in management of seed activities 
can improve
 
this situation.
 

9. Resources 

A. 
 The physical, human, financial and external resources of the
 
National Seed Program are revfewed and summarized.
 

B. 
 Assuming the private sector is encouraged, further expansion of seed

conditioning and storage facilities could be made during the next

10 years through that sector; however, some incentives such as

credit, tax concessions and the lease of equipment to the private

sector should be considered. 
The public sector should continue to
invest in the mini seed house program. If need is shown, some
 
further investment in 
foundation seed facilities would be
appropriate after some time when the program expands. 
 The greatest

current need is the investment in the spare parts and maintenance
 
on facilities now in place.
 

C. 
 If a 	National Seed Development Office is established, an 
investment
 
in the extension of the new building for the seed technology

improvement program would be needed.
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D. 
 The staff positions included in the report and some strengthening

of the AIC Seed Division and STIP will mean added trained manpower

for the program as well as the associated additional financial
 
commitment. These amounts are 
not large, but they must be recognized.
 

E. To achieve the objectives outlined will require the continued
 
external assistance now provided through USAID/IADS,'GTZ, SATA/FAO

and other doner and technical assistance agencies.
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SEED PROGRAM AS AN ESSENTIAL EXTENSION OF THE
 
CROP DEVELOPMENT PROGRAM
 

A.N. Bhattarai
 
Chief, Division of Agronomy
 
Khumaltar
 

There is 
an old saying in Nepal "save life during riots and save seed during
 
famine". However, with the need for higher production of crops in the present
 

-isituation this saying parhaps needs to be modified as 
"preserve good seeds
 
like you raise and care your children".
 

Seed Program is the Beginning
 

Twenty two years back there was a small agronomy farm inside Singha Durbar
 
where Radio Nepal and Foreign Ministry are located now. Various high yielding
 
rice and wheat varieties from many countries of the world were being tested
 
for their adaptation. Few Japanese rice varieties and Lerma 52, a Colombian
 
wheat variety, were identified as better yielding varieties in Kathmandu
 
conditions. These varieties were multiplied in a hectare or two. 
 Agricultural
 
development office did not exist at that time. Extension program in the form
 
of village development program was in an infancy. The then Chief Agronomist
 
used to carry the seed of these better yielding varieties in a jeep and
 
contact the farmers and convince them to grow these varieties in their fields.
 
This was done also with the help of village development workers. This work
 
was continued during early sixties with the Taiwanese joponica rice varieties
 
and Mexican wheat varieties which created an agricultural revolution in the
 
Kathmandu valley.
 

Agronomy Division used to work for the development of all crops during that
 
time. Few farms and stations were established in different parts of the
 
country and seed multiplication of better varieties was one of the important
 
function of these farms and stations. Agriculture Inputs Corporation and many
 
other agricultural agencies were dstablished during sixties and due to the
 
better extension work the d6mand of improved seed increased tremendously and
 

..this increased the importance of seed program in all the agronomy farms.
 

With the tremendous popularity of Mexican wheat varieties, wheat area in the
 
country doubled within a decade. This created a demand of wheat seed in such
 
a big scale that the agronomy farms and stations were not able to meet the
 
demand. As a result we had to import large quantities of wheat seed from
 
India. Bulk seed import of rice and maize varieties was also done; however,
 
due to small quantity involved in these two crops shortage of seed was not a
 
continuing problem.
 

The yearly large import of improved.wheat seed from India during sixties
 
created many problems. Seed was expensive, it did not reach the farmers in
 
time due to transportation problems and sometimes grains not suited even for
 
consumption without processing were received as certified or even foundation
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seed from foreign seed agencies. This necessiated the production of wheat
 
seed inside the country. Progressive farmers were contracted by AIC to
 
produce seed and the additional responsibility of giving technical support

and supervising seed production was added to the various farms and stations.
 
Thus these farms and stations had to produce foundation seed within the fence,
 
and supervise the seed production program in the farmers fields.
 

Crop Development Programs
 

His Majesty's Government established rice, wheat, maize, potato and vegetable
 
development programs during early seventies to coordinate research in respec
tive crop development activities. Oil seed, sugarcane, pulses and cotton
 
development programs were added on the list during later part of seventies.
 

Seed of high yielding varieties is one 
of the most important contribution of
 
the crop research or crop development programs. Though some cultural
 
practices have prodluced better result their adoption by the farmers has been 
limited due to many reasons. High yielding varieties are already popular in
 
three main cereal crops rice, maize and wheat and the potato. In other crops,

improved varieties have been recommended recently and the seed demand is
 
slowly increasing now, while there is already a big demand of seed in wheat,
 
maize, rice and potato crops. 
 Due to adoption of magic varieties wheat seed
 
demand has been generally on a much higher scale than other crops.
 

Seed Multiplication Program
 

Just after their inception the cereal crop development programs had to give
 
top priority to the seed multiplication program as some better varieties and
 
package of practices for higher production became available to the farmers.
 
This was more so with the wheat development program.
 

Seed Division was established in AIC in early seventies but there was a lack
 
of technicians with AIC. Crop development officers had to give full attention
 
to make an estimate of the seed demand, make a draft plan of seed multiplica
tion program with different priorities to various varieties, provide founda
tion and certified seed to the farmers through AIC., and supervise the seed
 
multiplication program in various districts. 
During early seventies the wheat
 
coordinator had to spend more than fifty percent of his time for such
 
activities. Recently with some strengthening of the Seed Division of AIC and
 
posting of agricultural technicians in AIC district offices in the seed
 
multiplication area the involvement of the crop developiient programs in
 
certified and commercial seed production has been lighter. However, the main
 
responsibility of over .all coordination and production of foundation seed is
 
intact with the commodity development programs.
 

Production of Foundation Seed
 

With the stopping of import of seed of cereal crops from other countries and
 
a big seed multiplication program in the farmers fields, demand of foundation
 
and breeder seed has increased. Production of breeder seed and also foundation
 
seed is the main responsibility of the crop development programs.
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Between research and seed multiplication in various farms it is 
a fact that
 
research always had received top priority and maintenance breeding was
 
considered a necessary headache in the past. 
 Due to this, the foundation seed
 
standard had suffered. This fact was 
raised and discussed in various crop

development seminars and, recently, there is 
a trend for the better. Cereal
 
crop development programs 
are giving better attention to maintenance breeding.

More care and more interest 
are being given for the production of seed in
 
various farms and stations. Small seed processing plants for processing

foundation seed produced in the crop development rrogram farms are being

established with the help of Integrated Cereals Project.
 

Seed Production for Other Crop Development Programs
 

Oilseed Crops: 
 Oilseed development program has been established at Nawalpur

farm at Sarlahi. This program has recommended some mustard varieties but
 
their yield differences with the local variety are not great; 
as a result
 
there is 
not a big seed demand of those varieties.
 

In peanut also few varieties have been recommended but these also have not
 
become very popular with the farmers and until last year there was very low
 
demand of seeds of these varieties. This year Nepal Vegetable Ghee Factory

is trying to push peanut production rapidly on a big scale. 
 This might cause
 
a big demand of peanut seed in the near future. 
Uptil now, AIC is not dealing
 
with the seed of oilseed crops.
 

Pulses and Soybeans: 
 A few better varieties have been recommended in lentil,

chickpea, blackgra, mungbeans and soybeans. 
 Seed demand for mungbean is
 
increasing rapidly and AIC also is involved in seed multiplication program of
 
mungbean in a limited scale. 
 Seed demand for soybean also is increasing in
 
few districts while seed demand for other legume crops is increasing slowly.

Uptil now, the legume crop development program itself has been multiplying

the seed of legume crops in various farms and stations but there is a need of
 
AIC involvpment to have a bigger seed multiplication program of these crops
 
in the farmers fielC
 

Sugarcane: 
 Sugarcane development program is multiplying the basic seed
 
material of the recommended sugarcane varieties and passing it to the sugar

factory which in turn multiplies it in its farms 
or with the sugarcane growers

and distributes sugarcane sets to other farmers. 
 AIC is not involved in sugar
cane seed business.
 

Cotton 
 Cotton development program itself is multiplying, distributing and
 
supervising the cotton production program with the farmers.
 

Potato: 
 National potato development program is working with 330 potato seed
 
growers and producing and marketing 500 m.t. of potato seed of eight superior

varieties. AIC is 
not involved in seed potato business.
 

Improvement for the Better
 

Though there has been phenomenal improvement in the seed program within this
 
decade further improvements are necessary for the betterment of the see'd 
sector.
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1. 	 Coordination
 

Better coordination between the crop development programs and AIC is very
 
much desired. There have been some misgivings and misunderstandings in
 
the past that have adversely affected the seed program. For this the
 
Central Seed Production Committee has to function more efficiently and
 
effectively. The committee should review each crop seed program
 
periodically and regularly. Follow up should be regular and with a
 
strong f6rce.
 

2. 	 Maintenance Breeding
 

Though there has been some improvement in maintenance breeding in the
 
recent past it should be given further attention by various crop develop
ment programs and this would include creation of strong maintenance
 
breeding group in each crop development program, providing good training
 
and proper equipment and implements to them end providing good, processing
 
and storage facilities for production and care of breeder and foundation
 
seed. Creating a psychology of the importance of maintenance breeding
 
in the farms and stations is very important.
 

3. 	 Seed Division of AIC is to be greatly expanded and should be given more
 
power to discharge its duties more efficiently and quickly. Development
 
business and slow bureaucracy cannot go gether. AIC should be dealing
 
with oilseeds, pulses, vegetables and other crop seeds. Within near
 
future various sections dealing with various crops are to be created
 
within the Seed Division with proper authority and clear responsibilities.
 
Seed program of vegetables and many other crops are not developing fully
 
mainly because AIC Seed Division is small and cannot take more responsi
bility.
 

4. 	 Crop development program and the Seed Division of AIC should monitor
 
seed production, seed demand and sales regularly and jointly.
 

5. 	 AIC is not in a position to handle the seed multiplication of many
 
varieties in each crop while the crop development programs would like to
 
push new varieties which have better qualities. This has created mis
understanding. Even among the recommended varieties AIC is hesitant to
 
increase the area of new varieties as seeds of these new varieties might
 
not be sold while the crop development programs would like to pugh the
 
new varieties to the farmers. HMG should create some fund to help AIC
 
if all the seeds of new varieties are not sold. Crop development programs
 
also should make an intensive effort to popularize the new varieties through
 
the extension network. Extension workers should be fully aware of the
 
better characteristics of the new varieties. Training is a must for this
 
purpose.
 

6. 	 Crop development program with the help of extension network and AIC should
 
arrange demonstration of certified seed comparing with farmers seed.
 
This will increase the importance of certified seed.
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7. Seed transportation to remote hill areas is expensive and many times not
reliable. HMG is subsidizing seed transport only to the district head
quarter. 
Sometimes transport of seed from district headquarter to a
remote village could be a very expensive affair and farmers cannot afford
such high prices for seed. The mini-seedhouse multiplication program

and seed-bank program are encouraging individual farmers to be small seed
 
growers. 
 The seed program run by AIC, Trishuli ADO and other agencies

including cropping system program to provide seeds locally and cheaply

and in time are programs in the right direction. These programs have to
be evaluated and expanded or replicated in other areas. 
 IIMG should bear

the seed transport expenditure of certified seed from district head
quarter to inner areas 
in the beginning. Crop development program should
help the district extension offices to train their staff for better seed
 
production.
 

8. Various intensive production programs have been targeted in different
 
crops in various districts. These intensive production programs could
 
serve as 
very good seed multiplication pockets. 
AIC and DOA of Chitwan
 
are coordinating in such a production cum seed pocket with technical
 
help from the cropping system program. 
As a result the seed multiplica
tion cum production area is probably having the best crop in its history

in the area and farmers, extension and AIC workers are very enthusiastic

about its impact. National production responsibility of each crop has

been given to the respective crop programs and if they could coordinate

with Regional Directors and AIC it will have a tremendous impact both
 
for production and seed multiplication.
 

At the end I would like to repeat and emphasize the need for efficient
 
administration and good coordination for the success of any program.

The Central Seed Production Committee has to be activated and might be

given more powers to run a successful seed program in Nepal.
 

One of my friends who has been working for crop improvement and seed
 programs for more than two decades once remarked that a good seed industry

is a fair measure of the development status of a country. 
Let us all

strive hard to build a good seed industry in Nepal.
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Table 1
 

NATIONAL AVERAGE YIELD AND POTENTIAL YIELD OF VARIOUS 
CROPS WITH THE AVAILABLE IMPROVED TECHNOLOGY
 

t/ha 

Crop National Average Potential with
 
Improved Technology
 

Rice 1.8 4.0
 

Maize 1.6 4.o 

Wheat 1.2 3.0
 

Table 2
 

PERCENTAGE OF AREA COVERED BY IMPROVED 
VARIETIES OF VARIOUS CROPS
 

Percentage of area covered.
 
Crop by improved varieties
 

Rice 25
 

Maize 25
 

Wheat 85 

Source: FASMD
 

Table 3
 

AIC SALES OF RICE, MAIZE AND WHEAT SEEDS
 

Year Quantity of seed sold (m.t.)
 

Rice Maize Wheat
 

1967-68 232 30 508
 

1972-73 163 50 1873
 

1977-78 299 144 2097
 

1981-82 2113 135 2218
 

Percentage of total area
 

covered by AIC distributed 0.32 1.39 5.50
 

seed during 1981-82 !
 

Source: AIC
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Figure 1 
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AIC IMPROVED SEED PROGRAM
 

P.N. Eana
 
Chairman and G.M., AIC
 

1. 	 Introduction
 

A program of improved seeds at an institutional level was star'ed for
 
the first time during the first year of the third Five.Year Plan when
 
the Agriculture Supply Corporation (ASC) was established. ASC had no

seed 	production system. 
It simply procured improved seeds produced in
 
government farms and imported seeds from various sources and distributed
 
them among Nepalese farmers. 
 In 1972, ASC was replaced by Agriculture

Marketing Corporation (AMC) which also continued seed business along

with food marketing business. 
It was not until the year 1973 that actual
 
work of commercial seed production was started inside the country with
 
contract seed growers. Seed multiplication program was conducted in
 
Bara and Parsa area for the first time. 
 Later on this program was also
 
introduced in Bhairahawa. 
In 1974 the AMC was bifurcated into two
 
orgenizations namely (i) Agriculture Inputs Corporation (AIC) and
 
(ii) 	Nepal Food Corporation (NFC). 
 The former was entrusted with the
 
responsibility of supplying agricultural inputs to the farmers. 
 AIC
 
gradually increased seed production programs in the subsequent years and
 
by now this corporation has a well defined seed production and distribu
tion 	system.
 

2. 	 Agriculture Inputs Corporation
 

(a) 	Establishment
 

Established in 197h under Corporation Act 1965.
 

(b) 	ObJectives
 

Supply of agricultural inputs consistence with the need of agricul
tural sector in the country.
 

(c) 	Functions
 

(1) 	To import chemical fertilizer by inviting global tenders from
 
the international market so long as the country does not have
 
own production and to maintain buffer stock at least for a
 
season and arrange supply for distribution throughout the
 
kingdom.
 

(2) To conduct seed multiplication program in different regions,
 
collect the seeds, process, treat' store and supply for
 
distribution.
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(3) 	To import and/or procure locally agricultural chemicals for
 
plant protection and grain preservation and supply the same
 
whenever required throughout in kingdom.
 

(4) To encourage the use of locally produced agricultural tools
 
and implements as well as to import agricultural machinery
 
not produced in the country and distribute the same throughout
 
the kingdom.
 

(d) 	Organizational set-up
 

AIC 	has one central office, 5 regional offices and 62 branch and
 
sub-branch offices. 
 The central cffice of AIC has 7 Divisions.
 
The Seed Division in AIC coordinates all the seed production and
 
distribution, programs in different regions of the country.
 

(e) 	Relationship with other agencies
 

AIC 	maintains working relationship with agencies such as ADB, DOA,

Sajha Sansthan and several programs and projects in the agricultural
 
sector. The Seed Division maintains a close liaison with the seed
 
growers and extension workers on formulation and implementation of
 
its seed programs. The allied offices and the nature of their
 
relation with AIC can be enumerated as follows:
 

Relation with allied offices:
 

1) Ministry of Agriculture 

a) Guideline instructions 

b) Reporting 

2) Agriculture Development Bank 

a) Credit 

b) Production loan 

3) Commercial Banks 

a) 	 Agricultural credit
 

4) 	Agricultural Development Office
 

a) Extension work
 

b) Distribution of inputs
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5) District Offices (1MG) 

a) Launching subsidy programs 

b) Distribution of inputs 

6) Cooperative Societies/Private Traders 

a) Distribution of inputs 

7) Central Seed Production Committee 

a) Seed multiplication program 

b) Variety release 

8) Contract Seed Growers/Farmers 

a) To multiply seeds 

b) To supply seeds 

f) Manpower
 

According to post establishment there are altogether 922 staff
 
members in AIC and out of this there are 179 technical posts and
 
the rest 743 posts are non tecnnical (Table 1). The technical
 
manpower comprises of agriculturists, mechanics, plant operators
 
and engineers. Total number of agricultural technicians in AIC
 
(1982-83) is shown in Table 2.
 



- 36 -

Table 1
 

TECHNICAL AND NON-TECHNICAL MANPOWER 1982-83
 

Level 
 Total 
 Technical 
 Non-Technical
 

General Manager 
 1 
 1
 

Deputy General Manager 
 1 
 1
 

lOth Level 
 10 
 1 
 9
 

9th Level 
 5 
 5
 

8th Level 
 30 
 11 
 19
 

7th Level 
 50 
 17 
 33
 

6th Level 
 31 
 h 
 27
 

5th Level 
 217 
 57 
 160
 

4th Level 
 193 )1h 149
 

3rd Level 
 109 
 45 
 64
 

2nd Level 
 5 
 5
 

1st Level 
 270 
 270
 

922 
 179 
 743
 



Table 2 

NUMBER OF AGRICULTURAL TECHNICIAN IN AIC 

1982-83 

Senior1 

Lel 

Level 

o10thr 
fAgriculture 

8th 

Agriculture
Officer 

7th 

Agriculture
Officer 

6th 

Junior 
Technician 

(JT) 

Junior 
Technician 

Assistant 

1. 

2. 

3. 
4. 

5. 
6. 

Seed Division 

Eastern Region 

Central Region 
Western Region 

Mid-Western Region 

Far-Western Region 

1 

0 

0 
0 

0 

0 

3 

1 

1 
1 

1 

0 

5 

1 

5 
1 

0 

1 

0 

1 

0 
2 

2 

0 

1 

5 

7 
6 

h 

3 

0 

1 

0 
2 

0 

0 

Total (55) 1 1 13 5 26 3 
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3. Seed Production
 

By now AIC has developed a systematic program of seed production in the
country. 
The seeds of maize, wheat and some vegetables are produced on
contract seed growers fields. 
 The paddy seeds, so 
far, 	were produced on
government farms, but from this fiscal year on wards AIC has decided to
produce rice seed on contract farmer's fields too (as the produce of the
government farms is found inadequate to meet the growing demand of the
farmers). 
 The major seed production programs of AIC are concentrated in
terai region. In FY 1982-83, 89 percent of the area under maize seed
multiplication and 93 percent of the area under wheat seed multiplication was in terai (Table 5). 
 AIC has both certified and improved seed
programs. 
 The certified seed is field inspected and tagged by the
independent seed certifying agency (Agriculture Botany Division/STIP).

In short the system of seed production can be summarized as follows:
 

Seed 	Production SystemsUsed in Npal
 

Breeder seed and foundation seed are produced by the crop coordinators.
 
Certified and improved seeds are produced by:
 

(1) 	Government owned farms and collected, processed, stored and
 
distributed by AIC through cooperatives.
 

(2) 	AIC through cooperatives.
 

(3) 	Private seed growers produce, process, store, and distribute

improved seed to other farmers in 
some SPIS Project sites. This
 
system has much to recommend in the hill areas.
 

The current system involving the AIC as the processor/distributor

and the farmers as the seed producers includes the following
 
actions:
 

a) Foundation seed produced by the coordinated crop programs and 
government farms. 

b) Farmer-seed producers selected. 

c) Contracts negotiated between AIC and farmers. 

d) Foundation seed delivered to AIC and then to cooperating seed 
growers. 

e) Seed planted and crop grown and rogued by farmers. 

f) Field inspections by Seed Technology and Development Program
of DOA to check for varietal purity isolation, roguing,
insects, diseases and weeds. 
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g) Seed crop harvested, dried, and cleaned by farmers. 

h) Harvested crop inspected and sample taken by Seed Technology 

and Development Program of DOA. 

i) Crop delivered to AIC if it appears to be satisfactory. 

J) Farmer is paid local market price plus 10 to 15 percent premium 

upon delivery. 

k) Sample is analysed by Seed Technology and Development Program 

of DOA and results delivered to AIC. 

1) Premium calculated on the basis of analysis and farmer is paid 

up to 20 percent more premium on the basis of quality of seed 

delivered. 

m) AIC completes processing and packaging. 

n) Tags are issued. 

o) Seed is placed in short-term storage by AIC. 

p) AIC authorized to sell and deliver seed after checking 

germination. 

q) Seed moved to distribution warehouses and country sale points. 

r) Seed sold to delears. 

s) Seed sold to farmers. 
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Table 3
 

WHEAT SEED MULTIPLICATION PROGRA4 IN 1982-83
 

Development Regions 


Eastern Region 


Terai 


Hills 


Central Region 


Terai 


Hills 


Western Region 


Terai 


Hills 


Mid-Western Region 


Terai 


Hills 


Far-Western Region 


Terai 


Hills 


Total 


Terai 


Hills 


Target

in ha. 


1120 


1075 


45 


1380 


1300 


80 


i000 


825 


175 


340 


340 


160 


160 


-

4000 


3700 


300 


Percent 


28 


95.98 


11.01 


34.5 


94.20 


5.79 


25 


82.5 


17.5 


8.5 


100 


-

I 


100 


0 


100 


92.5 


7.5 


Achievement Percent
 
in ha. Percent
 

1235 31.03
 

1221.5 98.9
 

13.5 1.09
 

1340.43 33.68
 

1289.83 96.22
 

50.60 3.77
 

935 23.49
 

815 87.16
 

120 12.8
 

297 7.46
 

197 100
 

0
 

171.5 4.31
 

171.5 100
 

0 0
 

3978.9 100
 

3794.83 95.37
 

184.1 4.62
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Table 4
 

MAIZE SEED MULTIPLICATION PROGRAM IN 1982-83
 

Development Region 


Eastern Region 


Terai 


Hills
 

Central Region 


Terai 


Hills 


Western Region 


Terai 


Hills 


Mid-Western Region 


Terai 


Hills 


Far-Western Region 


Terai 


Hills 


Total 


Terai 


Hills 


Target
in ha. 


50 


50 


480 


435 


45 


65 


50 


15 


35 


25 


10 


-


630 


560 


70 


Percent Achievementin ha. 

9.93 50 

100 

76.19 490 

90.62 

9.37 

10.31 45 

76.92 

23.07 

5.55 25 

71.42 

28.57 

0 

0 

0 

100 610 

89 

11 
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Table 5
 

SUMMARY OF SEED MULTIPLICATION PROGRAM IN 1982-83 (TARGET)
 

Crops Hill 
 Percent Terai 
 Percent Total
 

Maize 70 
 11 560 
 89 630
 
Wheat 300 
 7 3700 93 
 4000
 
Total 370 8 
 4260 
 92 4630
 

4. Seed Collection and Processing
 

AIC collects the seeds produced in government farms and on contract
 
growers' fields as 
soon as they are prepared. The seeds are then

processed in AIC seed plants, treated with protectant chemicals and
 
stored till the next season.
 

AIC has five seed processing plants at Itahari, Janakpur, Hetauda,

Bhairahawa and Nepalgunj (Table 6). 
 Besides there is one more seed

plant at Khairenitar which is utilized for processing seeds produced in
 
that area. Two other potential centers in terai 
(Dang and Dhangarhi)

are being considered for extra processing plants. 
Many small seed plants

are being constructed under Seed Production and Inputs Storage Project
(SPISP). 

5. Seed Storage
 

The seeds collected by AIC have to be stored till the sales season after
 
they are processed and treated. 
In total AIC has a godown capacity of

9955 m.t. which could be utilized for storing seeds. 
But the storage

facilities are still inadequate at the seed collecting and processing
 
centers. 
 Moreover, some of the storage godown were not specifically

designed for seed and need improvement to be acceptable.
 



Seed Processing 

plant 


1. Itahari 


2. Janakpur 


3. Hetauda 


4. Bhairahawa 


5. Nepalgunj 


6. Khairenitar 


7. Dhangadi 


8. Dang 
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Table 6 

SEED PROCESSING FACILITIES WITH AIC 

Seed Production 

areas 


Morang 


Sunsari 


Dhanusa 


Sarlahi
 

Bara 


Parsa 


Chitwan
 

Rupandehi 


Parasi 


Banke 


Bardia 


Kaski 


Tanahu
 

Other Centers to be Considered
 

Seed Distribution
 
areas
 

Koshi
 

Mechi
 

Sagarmatha
 

Janakpur
 

Narayani
 

Bagmati
 

Lumbini
 

Gandaki
 

Dhaulagiri
 

Bheri
 

Karnali
 

Gandaki
 

Seti
 

Mahakali
 

Rapti
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Table 7
 

SEED STORAGE CAPACITY OF AIC
 

Development Regions 


Eastern 


Hill 


Terai 


Central 


Hill 


Terai 


Western 


Hill 


Terai 


Mid-Western 


Hill 


Terai 


Far-Western 


Hill 


Terai
 

Nepal 


Hill 


Terai 


Existing 

capacity 

in m.t.m.t.
 

16000 


-430 


1600 


4300 


600 


3700 


1750 


750 


1000 


500 


-


500 


-


8150 


1350 


6800 


Proposed
 

or under Total
 
construction
 

430 2030
 

430
 

1600
 

295 4595
 

295 895
 

3700
 

600 2350
 

600 1350
 

1000
 

270 770
 

220 220
 

50 550
 

210 210
 

210 210
 

1805 9955
 

1755 3105
 

50 6850
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Seed Sale
 

AIC sold a total of 12222 m.t. of paddy, wheat and maize seeds during the
 

fifth Five Year Plan (Table 8). It should be noted that the amount of
 

improved seeds sold by.AIC is very insignificant as compared to the total
 
area under cultivation. About 4222 m.t. of paddy, maize and wheat seeds
 
were sold by AIC during the first two years of the sixth Five Year Plan
 
against the targeted amount of 8125 m.t. (Table 9). In this context much
 
has yet to be done in order to cover the plan target. The demand of
 
wheat seed during 1982-83 has indicated some hopeful signs. About 5000
 

m.t. of wheat seeds was collected and distributed by AIC during this
 
fiscal year.
 

Table 8
 

DISTRIBUTION OF IMPROVED SEED THROUGH AIC
 
DURING FIFTH FIVE YEAR PLAN*
 

(m.t.) 

Crop 1975-76 1976-77 1977-78 1978-79 1979-80 Total
 

1. Paddy 184.00 259.00 300.00 256.00 306.00 1405.00
 

2. Wheat 1727.00 1811.00 2098.00 2073.00 2471.00 1010.00
 

3. Maize 145.00 106.00 145.00 91.00 150.00 637.00
 

Total 2056.00 2276.00 2543.00 2420.00 2927.00 12222.00
 

* The figures have been rounded.
 

http:12222.00


Table 9 

DISTRIBUTION OF IMPROVED SEED BY AIC 
DURING SIXTH FIVE YEAR PLAN 

Crop 1980-81 
T A 

1981-82 
T A 

1982-83 
T A 

1983-84 
T A 

1984-85 
T A 

Total 
Target 

1. 

2. 

3. 

Paddy 

Wheat 

Maize 

400 

3100 

300 

205 

1516 

105 

450 

3500 

375 

243 

2218 

135 

525 

400C 

150 

-

-

-

625 

4600 

550 

-

-

-

750 

5400 

700 

-

-

2750 

20600 

2375 

Total 3800 1826 4325 2596 4975 - 3775 - 6850 25725 

T 

A 

= 

= 

Target 

Achievement (during the first 2 years of the plan T-riod). 
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SEED QUALITY CONTROL PROGRAM IN NEPAL 

K.L. Rajbhandari,
 
Seed Technology and
 
Improvement Program
 
Khumaltar
 

Introduction
 

Importance of using bigh quality seed of improved crop varieties need
 
not be elaborated at this august gathering. Everyone is quite aware of 
the fact that satisfactory harvest freouently depends on the quality 
of farmers' planting seed. Thus, the seller and the government are
 
both responsible for ensuring and maintaining high quality seed.
 

Seed quality is usually a composite of several. factors such as 
(a) analytical ruality (b) genetic qudlity (c) physiological quality

d) health quality. These factors are vulnerable to changes in every
 
stage of the seed production program. Hence, concern for quality cannot
 
be left to one person or a single organization, it must pervade every
 
aspect of the seed program from the national comiodity programs through
 
initial seed increase and to all subsequent production, drying, processing,
 
storage, handling and distribution activities. However, as an
 
official mechanism for ensuring and maintaining high quality in seed, 
governments usually take three quality control measures i.e., testing,
 
certification and legislation on seed marketing in sequence depending
 
upon the stage of seed program development. HMG, Nepal has already
 
started the first two control measures i.e. seed testing and certifi
cation under one agency named Seed Technology and Improvement Program
 
(STIP). The organizational set up and the activities of STIP are
 
highlighted in this paper.
 

Organizational Set-up
 

Seed Technology and Improvement Program in the Agriculture Botnay Division
 
is recognised as a separate project from this current fiscal year
 
(1982). The main objectives of the program are: 

to help assure and make available high quality seed through seed
 
testing, field inspections and seed certification services.
 

to undertake seed research at practical level on problems
 
encountered With quality aspect from production through 
distribution.
 

to protect ligitimate seed business as well as farmers against 
unscrupulous practices and to assist producers and suppliers
 
improve seed quality. 
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The first seed *testing laboratory, now Central Seed Testing Laboratory
under this program, was established in the yeay 1962 in the Agronom
Division to take care of the quality of seed distributed by the

Division. It is also accredited to ISTA (International Seed Testing

Association) since 1964. present
The set-up of the organization is 
presented in Fig. 1.
 

Under this broad program, separate units such as 
Seed Testing Unit,

Seed Certification Unit, Seed Research and Training Unit have been
 
identified to meet with the increased demand of quality control
 
services and ultimately to achieve the above 
said objectives.
 

To overcome the constraints relating to seed testing ,,nd field ins
pection services, four additionaol laboratories havc been sot-up during

the Fifth five 
Year Plan. Out of these, three are recognized is regional
laboratories and are responsihle for providing the above soaid services
 
to the respected regions. The central laboritory being in the central

region, one in the -,o me region iz recognized as s tellite laboratory

according to the orgnnizational set-up. The organizi~ional set-up of
 
the regional program is given in 'ig. 2. 

These laboratories are located at Tarahara Agriculture Station,

Biratnagar (East), Bhairawa I.Ariculture Far, Bhairawa (west) Nepalgunj

Agriculture Station, Khajura (mid-west) which are very close to AIC
 
processing plants. These are under the 
 technical guidance and super
vision of central program and are within the -:dministration of respective
station farms. However, the satellite laboratory -at Hetauda is under 
central control. 

Present Activities 

Jeed Testing: 

Seed testing laboratories have been providing services to the Agriculture
Input Corporation, farmers, co-operatives and so on. To cope with the

increasing demand for seed testing, an additional building at the centre
is under construction under AIC/SPIS Project. 
 Seed testing in all the

laboratories is carried out 
according to ISTA rules except in crop

species not covered by ISTA methods in which case studies are carried 
out and tests are done according to the finding.
 

Seed testing services ai'e provided for:
 

1) Determination of pricing value of seed for procurement by AIC. 

2) Determination of planting value of seed. 

3) Determination of disposition of seed by AIC. 

judgement seed4) Final in lot e l igibility for certification. 

5) Evaluation of research. 
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Samples are received all the year round in the central laboratory. The
 
average number of samples tested for lnst five year is 2500 samples per 
annum. Out of these 60 percent are for germination test, 30 percent
 
for complete test and 10 percent for moisture only. This covers the 
cereals wheat and maize (33 percent each) rice (12 percent) vegetable
 
14 percent) pulses (4 percent) and others (2 percent). However, a 
large number of samples of vagetablc crops are being received from the
 
last two years. 

In other laboratories the samples received vry from 400 to 800 depending 
upon the size of the seed multiplication program. The sa-mplos tested 
are mostly cereals. Regional activities peak in 'aiy-July (Wheat and 
Maize) and September-Tovomber (rice). During the slack period the staff
 
are used for field inspections.
 

The system followed in the laboratory is illustrated in Fig. 3. 

Seed test: provide information on pure seed, other crop seed, inert 
matter, weed seed (kind and quality) normal ind abnormal seedlings, fresh 
or hard seed and dead seeds, However, biochemical test with tetrazolium, 
1000 grain weight test, vigour test by accelerated aging and moisture 
test are executed when requested or if relevant to an investigation. 
Seed health tests are done at Plant Pathology Division niad Entomology 
Division. 

For standardization and uniformity in seed testing between laboratories,
 
referee tests are run from time to time. About 10 per cent of the total 
samples tested in each regional and satellite 1;bor-tories is tested 
in the central laborator, , s a check. 

Seed Certification Activities 

Seed certification was laurched in 1972-73 in wheat seed procured from 
India through TDC (Terai Dvelopment Corporation); since then our need 
is met with local seed multiplication program. Before that, AIC had to 
import as much as 1800 mt. of wheat seed. 

Seed certification though run officially is still on voluntary basis. 
It is mostly confined to wheat followed by maize and rice. It is limited 
to certain terai districts only. It is run on generation system 
whereby the pedigree of superior crop varieties is maintained through 
vigorously controlled stopwiso multiplication in order to maintain
 
genetic purity of the variety until it is absolute. Besides genetic 
purity other qualities such as analytical purity, germination , tc. 
are also assured. It is one of the tools of providing consistently 
high quality seed in adequate amount. Certification is not the same
 
thing as seed multiplication but surely the way to accomplishing 
quality in the seed produced. It is concerned with how seeds are pro
duced not with who does the production. 
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Minimum standards for certification for different crops (Appendix 1-2)are approved by the Central Seed Production Comiittee but are flexible.Certification activities are 
crirried out according to the prescribed

standards.
 

Three grades of seed are 
recognized after breeder seed. 
 They are
foundation, certified generation 1 and 2 followed by improved seed.Improved seed is intended to 
be replaced by certified seed gradually.
 

Field Inspections:
 

They are carried out mainly to 
help assur. isolation, varietal purity,freedom from seed-borne diseases and noxious weeds to meet the prescribed
standards. Inspections are done 
according to the prescribed procedure.
 

Application forms are expected to be received from the respective
stations, farms and AIC with one month of planting. Inspectionschedules are prepared according to the information received. Inspectionservice is also provided to 
improved seed multiplication fields raised
from a known source of seed, particularly in c!.sc of shortage of
 
certified seed.
 

At present, about 600 ha are covered annually fron centre and 100 ha to400 ha each are covered by other laboratories depending upon the size
of seed multiplication. 10 
 percent of the hectaraos covered by otherlaboratories are sample checked from the centre. In case of agriculture
station and farms inspection of foundation seed is carried out 
from the
centre to avoid bias and conflict. Peak work loaods occur in Jan-May(wheat and winter maize). There is not much pressure in rice and 
summer
maize as they are limited to foundation seed multiplication only. 

At least two inspections are done in wheat and rice; first during flowering and the second betiLeen dough stage and maturity. 
 In case of maize

three inspections are done; first during tasseling, second aftermaturing and the third before cob shelling. Vowever, the third inspec
tion some times is 
left to AIC itself.
 

After final inspections, reports are mostly given to concerned officesdirectly. Threshing floor 
inspection though attempted has not regularized
 
yet.
 

Seeds from the certified crop are collected by AIC. Samples for premiumpayment and procurement are drawn from each farmers lot at the receivingpoint in AIC or during processing. Howevr, representative samples forseed testing and labeling are drawn during processing from each lotaccording to the 
prescribed sampling procedure. Labels are issued to
attach to the bags after processing but before analytic. results areknown to facilitate processing and warehouse procedure except in case
of a questionable seed lot. 
 Seed lots failing to achieve standards
have the labels removed by AIC directly or under the supervision of
STIP staff. Final testing is still at 
the central laboratory as the
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certification is centralized. However, it will be shifted to the regions 
in the future.
 

Attempts are made to maintain or trace the seed source of all gradesu

under the certification scheme. As mentioned in the prescribed
 
standards different colour labels (white for foundation seed, white
 
with blue band for certified seed - 1 and white with green band for 
certified seed -2), are used along with the information on tag number, 
lot number, kind, variety, year of production, minimum certification 
standards and the germination test. Improved seed has a yellow colour 
label and the minimum st:ndards are riven on 100 gm. weight basis. The
 
test is valid upto one season provided the polylined bags are intact
 
otherwise it needs to be repeated for revalidqtion. 

Inspection of warehouses is also carried out. 
 ?lost of the warehouses
 
and seed plants inspected are 
found to be infested with weevils. It
 
was discussed with concerned personnel at site for better management.

However, some of them were found to be well-managed with proper seed
 
lot identification.
 

,Thenthe field inspection reports of last few years are compared,
 
improvement in the field quality standards is observed. 
Few years back, 
most of the seed fields had to be rejected becauze of varietal mixture, 
poor performance and so on. The slight improvement of varietal 
maintenance in wheat, in particular, has certainly eased the field ins
pection work in the subsequent crop. However, much needs to be done 
to increase the volume of foundation seed. The only disappointing 
factor is the out break of rust in RR 21 variety from last few years. 

It is envisaged that in the near future the 
doubtful samples of certified
 
seed will be planted in a control plot to check the genetic purity of 
lots. Such field plots will also be used in assessing and approving seed
 
from that lotfor the next generation of seed. 

Seed Research
 

Studies are 
undertaken on seed problems that have practical implication6
 
for all aspects of seed quality.
 

Maintenance of germinability of various crop seeds in the ambient storage

conditions ind during transportation is felt A critical problem as
 
there is a big variation in environment from the plain terai tc bills
 
and higher hills. Through a number of studies undertaken on this aspect,
the following recommendations have been made to retain germinability
of seed lots during storage and transportation. 

1. Gunny sacks with 250 gauge of polythylene lining and maximum 12
 
percent seed moistiro leriCl is recommended for the safe storage 
of wheat seed upto two planting season for '(athmandu and similar
 
environment.
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2. 	 Any type of packaging material but below 13 percmnt moisture level
 
is recommended for rice and maize in the 
same environment but in
 
case of maize for beyond theft period the reco,'u.iendation is same as
 
in wheat.
 

3. 	 Gunny sacks with minimumn 250 gauge of polythylene liner and tin
 
cans 	 with se-d moisture content below 12 ner:ccnt Pre recommended 
to be safe for the stora,-o of winter maize upto 510 days in 
Rampur and similar environment. 

Studies in mung bean are continued.
 

After determining safe device for carrying-over whe.t seed, a field

experiement was conducted on the basis of it iswhich recomnonded that
 
wheat .seed 
 aged unto 70 months but with average *ermination about 90
 
percent can be used -afety without significant loss in yield.
 

Recognisinpr the problem in identifying the improved varieties of various 
crops, studies on the morphological and agronomic:l characters were 
undertaken. Information on improved varieties of wheat has been
 
developed.
 

are 

Similarly, realizing that most farmers use their oim seed, a drill box
 
survey has been undertaken in 10 districts 


Current studies focused on optimum time of harvesting of various crop
 

in the central and wcstern
 
regions with the objective of finding the quality of seed used by

farmers and their 
practice of storing seed. This investigation has the
 
financial support of AIC/SPIS Project. 
Other two regions will be
 
covered next year.
 

Problems noticed during seed testing are immediately taken care of.
 
Many 	studies have boon undertaken to determine the duration and
 
intensity of dormancy in crop species and varieties to expedite the
 
testing in time. Dormancy is observed especially in vegetable seeds
 
such 	as Brassica Junccq var._,Tepali 
ravo and Allium copa and they

show different dormancy behaviour in the serd produced under different
 
micro-environment. Similarly, studies 
 are conducted on testing methods 
of various crop scc-ds not covered by ISTA rules.
 

Testing procedure recommended for some of crops not covered by ISTA
 
rules are 
given in Appendix 8. Survey and surveillance of weeds
 
associatcd with crops are being carried out 
since last few years..

Weeds associated with wheat crop in T\athmandu havo been published.

The weeds associated with other crops in K(athmandu valley and other
 
areas are also available for reference. The work is continued. 

The future research work will be concentrated in i the above mentioned
M, 

aspects.
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Training 

Another important activity is training. Training on seed testing

methods, sampling, field inspections and other area.s of seed is giver?

from time to time to personnel from AIC, rogional laboratories and the 
seed growers. To ensure flexibility, even the analysts are trained
 
in a comprehensive way so that they can carry out all the tests under
taken in a laboratory. "or-c emphasis will be given in future 
to different 
aspect of quality seed production and seed testing in general and sampling 
of seed in particular.
 

One of the main activities of the centre will be to 
work on the prepa
ration of mannuqls for seed 
testing, sampling, fi..eld inspection and
 
so on and the standardization of methods of seed testing, field inspec
tion and finally seed certification.
 

P rob le ms /Sumac st ions 

Seed Testin,:
 

All the seed testing laboratories are not alWys in a position to provide
timely services due to various reasons such as in-'deuqv:te laboratory
facilities, poor andtransportation communication. Mll the tests are
 
not carried out in one laboratory which cre-tes problems of' decision
 
on overall quality of a seed lot in time. Improper sampling of seed
lot is also a critical problem. Considerable efforts have be:n made
 
to overcome these problems 
 and they need to be continued. 

- Adeouate laboratory and sl, orc.e space should be provided in the
seed testing labora.tory at Tarahara to fcilitate the testing
activities. The regional laboratories should be equipped to cope
with the increasing demnnd of testing. 
 Satellite laboratory

should be established for the hills considering the distance and
 
the size of seed multiplication programn. 

- Routine testing on seed hcalth should bc carried out at least in
the central laboratory. It is advantageous to have all routine 
testing services centered in one laboratory. In that case, only 
one set of sample need to be ;ubmitted which will save expense.
At the same time it will help to give decision on overall quality
aspect of a seed-lot in time. However, the Pathology Division should 
support training of the cchnicians and provide guidance from time 
to time. Problem samples must be refcrred to that Division. 

- In order to realize the real volue of testing, the submitted 
sample should truoly represent the seed-lot sampled. The 
importance and responsibility of the samoler is indicated 
even in the analysis report. Sampling errors can be overcome 
by training the persennel responsible for sampling in the 
central seed teating laboratory and only the trainbd personnel
shor'd be used. 
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The routine work of the seed tcsting laboratory should be supported
 
by seed technology research and the concerned research Division
 
at Khumaltar.
 

Field Inspection:
 

'.'onitoring seed field at the crucial growth stages of the crop is often 
a constraint because of limited manpower and uncertain mobility. The 
work is likely to increase manifold with the extension of certified 
seed production. Faulty application for inspection without detailed
 
information sometimes creates proble. of locating all the seed production 
fields for timely inspection. Scattered seed production fields are
 
not conducive to timely monitoring :ind field inspection with limited
 
manpower and mobility. 'Loreover identification of the newly released 
varieties is sometimes a problem because of inadcquate information on 
diagnostic characteristics. 

-cT,:>':sh'ulO bc lr-quj-.t -anpownr w:ith mobility to match with 
the expansion of seed multiplication program. It is'equally 
important to have vehicles --it the disposal of the fi.eld inspection 
staff for timely inspection.
 

- Field inspection service is also one: of the rcans for educating the 
farmers in improving the seed production technique for obtaining 
maximum yield of high quality seed. 

- Emphasis should be given in forming certified seed production 
villages in certain potential areas in different regions.
 

- Adequate information on some of the morphological and agronomic 
characteristics should be provided with an !iuthentic seed sample 
along with the release of the variety to STIP. It is also 
recommended that breeder should guide the inspector about the 
variety in the standing crop before it is pushed in the seed 
multiplication program.
 

- Varietal characters should be studied in aocontrol plot. 

Seed Certification 

Seed certifica.tion, thou oh realized a s the ,eans for developing a 
quality seed production progrm is still limited in Ipplic.-tion due to 
reasons such is inadequate breeder seed and found-tion seed, inadequate 
extension mesures to promote the newly rele-sed v.-rieties, lack of 
acceptance of some of the released vrtrieties, limited seed supply
 
and no official release of varieties in vegetables crops. 

Quality assurance in certified seed is sometimes difficult because of 
improved and certified seed production program concentrated in the 
same area. It is really rendering quality control impossible in the 
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field as well -s in the processing pl-nt. Other nspects bearing on 
quality control include, lack of drying fPcilitius at the farmers level
 
particularly in winter maize, impropi.r sanitaition in the processing
 
plant and warehouscs rnd weak management in seed handling and storage,
 
and inappropriate packaging material -nd its size.
 

- Under national commodity progra)m, a V,.rietal laTaintenance Unit
 
should be established and a specialist with knowl.edge of plant
 
brooding as well a: v-rietal maintenance .hould be deputed.
 
Physical facilities 3hould be provided.
 

- Seed processing plants constructed at the -g;riculture stations/farm 
should be brought into operation without deoly for timely supply 
of foundation sccd. Jhumki farm is so far the only secd multi
plication farm in the country solely opened 1pith -. purpose of 
production of foundation seed. ).1ecessary investments should be 
made to establish the firm with basic improvements such as land 
levelling, good ir''i ation and drainra sstenm, proper harvesting, 
threshing, precleaning machines and, if necessory, drying, 
conditioning and storage fercilities. It should be run under good 
management of ain experienced seed technologist. The farm can 
serve as co-ordinating centre for foundation seed. Only our 
effective performancc of this farm will justify the establishment 
of such f-rms in other regions of the country. 

- Breeder seed of a particular vriety (depending upon its nucepta
bility) should be adequate to fulfill the demand of the general
 
farmers for certified see1 within 2 to 3 years of release. Buffer 
stock of foundation seed should be maintained for systematic seed 
multiplication program. 

- There should be an extension drive for the newly released varieties. 
And such varities should be pushed for seed production for 
adequate supply of better quality seed.
 

- Vegetable crop varities commercially growm should be officially 
released and should enter into certificate program. 

- Certification should be run extensively in the terai and the inner 
terai as these areas already have the requisite infrastructure 
including experienced seed growers, field inspection services, 
processing plants etc. Improved seed production should bo run 
in the hills till seed supply increases. 

- Loss of field certified maize seed due to poor germination can be 
avoided by collecting ear maize. Screening -nd drying should be 
done at the Hetauda see. Processing plant and Cor this purpose 
the dryer should be brought into operation.
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Plant operators, storekeepers as also thE. officers should be
 
educated about the importancc of sanitation and proper management

of the warehouse so that they will realize important their job is 
to AIC and to the seed program. It is the understanding of the 
problem that is most important. 

The present poly-coated gunny sack used by AIC should be replaced
 
by an improved one. For this purpose, finding of the research 
should be considered.
 

Because of the inappropriate size of bag, particularly in maize,
 
certified seeds are often sold loosely. 
It could be avoided by

using desirable size of bag for certified seed, 
so "isto plant
 
half an hectare per bag.
 

General Suggestions for Ou-lity Assurance Program
 

- Central So-d Production Comittee (CrTC) should be more strong

and effective and should co-ordinate all supporting components of
 
the seed program. It should be liade responsible for the develop
ment of seed program.
 

- CSPC should formul.-ato minimum standard for seed in different
 
commodities not covered by certifica tion on 
, priority basis. 
STIP, the concerned commodity program and research divisions 
should help CSPC in this matter. 

- High quality seed (foundation or at ler-st certified generation-l
seed) should be provided to the hills for improved seed multi
plicntion.
 

- A lot system to identify seed-lots should bc established. 

It is 
a system thiough which the ultimate objective of providing

consistently aissured high auality sod of improved varieties c:-n be 
achieved. Varietal improvement in many crops should occur before seed 
supply efforts make a significant contribution. iYowver, continued 
progress on both fronts is needed to properly serv:e our farmers. 

The organizational set-up of STIP in the centre 
and in the region needs
 
to be strengthened with qualified manpower, physical facilities and 
mobility to cope with the develop.ent of seed prorrai.i. 

Assurance and maintainance of seed quality must be a team approach by fill 
those concerned and dodicatcd to seed qulity. A strong co-ordinating
body -is very important. The failure of wea-kn.ss in ny component of the 
seed program will paralyze the whole thing. It is high time that a 
team of exports 
should be formed which should critically review the
 
existing constraints of the seed program -.nd reco.mecnc' future approaches.
 

http:wea-kn.ss
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Appendix 1
 

Minimum Certification Standards for Paddy, .Tehat and ILrley 

1. 	 Certification l'ill be annlicable only to those varictie ipproved 
by Central Seed Production Committee. Aricilture 5rotany Division 
only 	is authorized for certification.
 

2. 	 All classes of seed mtultiplied under this rro,7ran -;hould have 
an established seed source. One ,vuat 1,c in a Position to submit 
the documentary evidence, likie certif' cition ta:- or sales 
record when lemanded by the certifvin,- 'cody. 

3. 	 In case of paddy, the crop will not e elir-i'le !or certification 
if planted on 1' id on which the snme ind of crop was rTrorn in 
the previous season, unless the crop in i-he nreviouos season was 
grown from sead of certifiable stardard>i. 

4. 	 Field inspection: 

a) A minimum of two inspections will be miade, one just prior
 
to flowering or during flowering€ ind the other at maturity 
but before harvest.
 

b) 	 Farmers shall be advised to maintain the field standardr 
during first inspection in case of those fields which 
can be corrected.
 

c) Seed inspectors should cover the field crop as thoroughly 
as possible and must do impartial evaluation.
 

5. 	 Minimum field standards: 

a) 	 Minimum area of a specific variety eligible for certification 
shall be about a hectare in tcreai and 0.5 ha. in the hills. 
It may be owned by an individual farmer or a group of 
farmers. But in any case, the land must be uniform and 
seed 	must be of same source.
 

b) An isolaticn distance of minimum 2 meters shall be provided
 
all round a field to separate it from fields of other
 
varieties and minimum 1 meter isola-tion shall be provided
 
all round to separate from fields of other crops to avoid
 
admixture.
 

SDecial note (Vor whheat and barley)
 

Whenever possible an isolation distance of 150 meters
 
shall be maintained for seed fields of varieties susceptible
 
to loose smut, from surroundin7 fields infected with
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loose smut. Thorough roguing of complete plants infected
 
by this disease should be done in the seed field as well 
as the adjoining area of 150 meters distance as soon as
 
the infection can be detected but before the 
seed 	field
 
comes into flowering. Infected olants and heads shall be
 
burned or otherwise completely destroyed as to prevent
 
further infection.
 

c) 	 Specific field requirement (Crop purity)
 

Factors 
 ou -I,.. 

"?ou-,Lation Certified 
UIla SS Class 

1. 0ff types (17ax) 1/2000 earheads 4/2000 earheads 

x2. 	 Other crops (Max) 1/2000 6/2000 

*-. reeds (seed bearing 
stage) (Hax) 1/2000 2/2000
 

+4. 	Disease transmissi
ble through seed or 
affecting plant 
quality M'ax) 1/2000 4/2000 

x for wheat: Barley, Oats, Gram 
* '.eed seed indistinguishable or inseparable with the 

available cleaning equipment c.. 'Jild 	Oat, Bindweed.
 
+ for Wheat and Barley: Loose smut. 

d) 	 Seed growers uhder this program shall strictly adopt the 
improved cultural practices. These fields shall show 	 evidences 
that precautions have been taken to do roguing, wooding and 
so on prior to field inspection. 

o) 	 In case of appearance of new diseases, posts or weeds,
representative samples should be sent to nearest concerned 
laboratory for examination and identification.
 

6. 	 After final inspections, reports of the field standards will be 
made available to the concei-nirig offices. 

7. 	 Seed inspection: 

a) 	 One or more inspections of harvosted lots of seed from 
inspecteO fields shall be made at any time during threshing,
cleaning process and in storage. 
 A lot shall be rejected 
if not maintained properly. 
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b) 	 Seed shall be treated with recoomended fungicides and
 
insecticides.
 

c) 	 A representative sample of each lot of sood should be drawn
 
by seed inspectors and "ubmittod to 
seed testing laboratory
 
for complete analysis.
 

c) 	 Specific seed requirement
 

Factors 
 Foundation Certified 
 Certified
 
Clarss Class(lst) Cless (2nd)
 

1. 	Pure seed \i:in.) " 99, 975 97, 

2. 	Other crop seed including
 
other distinguishable

varieties (viax.) 	 2/100 -ms 
 6/100 	,Tms 15/100 gms
 

3. 	 Total inert matter (;Iax) 22 2% 

4. 	Weed seed ("ax.) 6/100 gns 15/100 -ms 25/100 gins
 

5. 	 Germination (Nin.) 85j 85;' 85%
 

6. 	Moisture (Max.)
 

Paddy 
 3?. 13% 13%
 

Wheat 121b 12% 12%
 

Barley 
 12% 12% 12%
 

8. 	 Tagging, labelling and sealing
 

All seed sold as foundation or certified class of seed shall
 
have certification tag affixed to 
each contain-.r.
 

a) Colour of tag
 

Foundation class - white
 

Certified seed - Blue or blue band on one end
 
(1st generation)
 

Certified seed -,Green or green band on one end
 
(2nd 	generation).
 

9. 	 Validity of tag
 

Shall be for one 
season if properly maintained.
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Appendix 2 

Minimum Certification Standards
 

Maize (Zoa Mays)
 

The general seed certification standards will be the same for all the
 
crops, and the following specific standard are to be taken into
 
consideration for maize: 

1. 	 Maize is an open-pollinated crop; for certification it must be
 
produced from a known source seed so that its identity may be 
assured and approved by Agriculture Botany Division.
 

2. 	 It shall be ear-inspected after maturity.
 

3. 	 The entire hectarage should be of only one specific variety.
 

4. 	 Minimum two field inspections should be made.
 

5. 	 Field standards
 

a) 	 Unit of certification-about 1 ha. in terai and Y2 ha. in
 
the hills.
 

b) 	 The seed field must be so isolated that it is not less than
 
300 meters from other kind of maize in casc of foundation
 
seed and 200 meters in case of certified seed; isolated of
 
1 meter from other crops.
 

c) 	 Time isolation-at least two wenks interval of planting 
between varieties. 

d) 	 A field which contains at any one inspection mor, than 1 
percent of definite off-type plants that have shed or are 
shedding pollen when 5 percent or more of the desirable
 
plants in the field have roceiptive silks shall not be
 
certified. 

e) Farmers under contract for seed production should adopt 
improved croltural practices. 

f) In case of any diseases or posts or weed plants, represen
tative sample should be subjected to laboratory examination
 
in the nearby laboratory.
 

ig) Inspectors should complete the field inspection report ', 

form 	and send to the concerning offices.
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6. 	 Seed and laboratory inspections 

a) One or more inspections of harvested lots of seed from
 
inspected field may be made by Agriculture Botany Division
 
during seed cleaning process and can reject a lot if found
 
mishandled or mislabelled. 

b) 	 Seed must be treated with a recommended insecticide and 
fungicide. 

c) 	 A representative sample of seed should be obtained and sub
mitted to the central seed testing laboratory by seed 
inspectors.
 

7. 	 Seed standards 

During ear inspection a lot should not contain in ,Xcssof 1 
percent of definite off-typo ears in foundation and 2 percent
 
in certified seed.
 

a) 	Factors 
 Class of Seed
 
Foundation Certified
 

1. 	 Pure Seed (min) 991 , 98% 

2. 	Other crops seed including
 
other varieties (max) 0.2, 
 0.5%
 

3. 	 Total inert mp.tter (max) 2% 2%
 

4. 	Weed seeds (max) 0% 

5. 	 Germination (min) 85' 	 85 

6. 	Moisture content (max) 
 12. 	 12% 

b) 	Shelling of the seed ears should be done only after
 

inspection.
 

8. 
 Seed 	sold for seeding purpose should carry the following tags:
 

Foundation - White
 
Cerktified - White with about an border on side.
inch 	blue left 

9. 	 Validity of tags: Will be valid only for 
one 	season if
 
properly stored. 



- 65 	 -

TOWARDS A STROTGER SEED PROGRPT 

S.S. Bal
 
SPIS Project Supervisor.&
 
B.N. Kayastha
 
Chief, Seed Division,AIC
 

ABSTRACT /SUj]MARY 

Any strategy to increase food production is likely to remain incomplete
 
without the supply of quality seeds to farmers. So, seed supply is an
 
essential service. But it can be provided only if we build a powerful
 
seed program. The mechanics an-1 components of a seed program have been
 
discussed in this paper. 

Recognizing the past achievements and future needs, tle authors have
 
traced some flows in the on-going seed system and made positive sugges
tions for improvement.
 

Since it takes time for a seed program to develop, tomorrow's seed problems
 
can be more confidently addressed if steps in the right direction are
 
taken now. Therefore, attention/action on the following points is
 
recommended:
 

1) 	 adequate arrangements for foundation seed should be made, 

2) 	 specialized seed institutions for certified seed, in public or
 
private sectors, are vital and they should be developed,
 

3) 	 AIC handles certified seed and grain-seed at the same time raising
 
questions about quality and credibility,
 

4) 	 a rational policy on seed subsidy is necessary for a healthy seed
 
program development,
 

5) 	 there is a need to establish seed technology courses at the IAAS
 
for undergraduates and also a training centre for in-service
 
training under the Department of Agriculture,
 

6) 	 seed marketing strategies need to be reviewed so as to bring the seed
 
bipplier (AIC) in direct touch with the farmers, improved trans
portation, seed promotion and seed handling at the retail level.
 
Moreover, the extension workers should use certified seed as the
 
vehicle for technology adoption by farmers,
 

7) 	 seed storage needs improvement in term of cap.,city, design and
 
management,
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8) 	 the hill seed program should rece:Lve special sympathy and support 
as it is a promotional activity t3 serve the small farmers,
 

9) 	 AIC should exercise internal quality'control on the seed supplied
 
to farmers, apart from certification,
 

10) 	 more intensive use 
should be made of the seed testing and
 
certification services that already exist.
 

1. 	 Definition
 

A seed program may be defined in a number of ways. But, simply 
put, it is a means of ensuring maximum use of improved seed in 
a country so as to promote agricultural development. 'Jithout a 
dependable seed pro gram, efforts made in crop research can bear
 
no fruit. Therefore a well-considered seed strategy must be
 
evolved and carefully pursued in the right direction and to serve
 
the desired goals. 

2. 	 Ioortance of good seed
 

If there is anything for the farmer, of the farmer, by the farmer,
 
it is seed. Good seed is the 
key 	 input in modern :igriculture. Or
 
it is dependent the effo.ctiveness of other farmiing inputs. The 
fruit of all plant brceding research is seed for it is seed that 
stores the highest genetic potential for yild. 

It is an irony, however, that despite boin;:- an acknowledged 
instrument of change, the essential catalyst and the cheapest in
gredient in agriculture, seed is often the most neglected component
The reason is not far to neck, for thcr, cxist, a so-called alterna 
five to good sced - "the grain-seed" or the sed of convenience. 
1iany of us tend to side trace the vital seer issue by believing tha 
a majority of the farmers do kcop their oim seed anyway, as a tradi 
tion, and h.nce why worry. "rether that situation is conducive 
to increased produc'u-on or not is for thc 'policy makers and planner 
to ponder and decide. The undisputed need, of course, is that the 
organized seed bupply sector must rump in miore and more improved
seed of the new, superior varieties into the nation's fields 
every year and this step alone could boost the productivity to 
an appreciable extent. A real breaktfhroujh would be pos.3ible, 
indeed, if alongwith good seed, superior crop varieties, good 
agronomy, irrigation, credit, fertilizer, pesticides, remuneratives
 
prioces etc. are also assured to farmers. Thc. old adage "as you 
sow, 	 so shall yrou reap" speaks volumes in support of tood seeds 
importance in aTriculture.
 

3. 	 Desirable rplacement frequency 

It is a common knowledge that the seed of a hybrid variety
should be always renewed because in the P2 generation the hybrid 
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combination tends to disintegrate. ThD self-pollinated varieties
 
do not behave this way. With little care, they may not "run-out"
 
for years. A limited generation plan of seed multiplication is
 
advocated for cross-pollinatc varieties and composites, as in
 
maize, because natural out-crossing fast interferes with their 
genetic make-up. 

The question usually asked is how often farmers should change the 
seed of a variety of wheat or rice; once in 3 or 4 or 5 or 6 
years or when ? Admittedly, sooner the better, in so far as it 
is practicable. Once in four years is the recneral thumb rule. 
This means covering 25 percent of the crop area with improved seed 
every year as a national policy to be implemcnted through a 
reliable seed program. The actual coverage vill, however, be 
dictated by factors such as release of a better vriety, the
 
useful life of the on-going vnrieties, effectiveness of the steed
 
supply system, seed price, quality assurance and natural conditions 
effecting fr-rmers' own ability to keop seed for thc next crop .nd 
a host of other factors. 

4. 	 Qulities of good seed 

Yet Another point often raised is about the benefits of improved 
seed, the seed that an average farmer himself is unable to 
produce and hence must obtain from an organized seed production 
system. In the real sense, a seed is not improved unless it 
possesses the following virtues:
 

1) Improved seed of a superior variety,
 

2) genetically pure,
 

3) high germination and seedling vigour,
 

4) free from seed-borne diseases,
 

5) free from insect pests,
 

6) free from admixture of other crop seeds and inert matter,
 

7) free from weed seeds,
 

8) healthy, plump and lusterous,
 

9) well-dried, processed, treated and packaged, 

io) 	 supplied in convcnient-eize bass, with a leaflet of
 
recommended cultural practices,
 

11) 	 properly labelled (and sealed),
 

12) 	 made available recurrently at the right time and at a fair
 
price.
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For the achievement of so mn-ny seed qualities, there hrs to be

systematic and organized 
 seed production program supported by a 
st-ong quality control system. 
Then glone farmers' needs can be
 
servd as they should be.
 

There is no 
doubt about the imnonso advnntag s of usin7 an improved
seed variety. The improved varieties do havc the potential to give
15-20 percent more yield, besides other desirable benefits, as

determined in the comparative field 
trials conducted by the
 
research w..orkers. 
 Under optimum conditions with ,good fertilization
 
irrigation and agronomy, however, the maximum yield 
of a high yield

ing variety could be even more. 
 This is often experienced in
demonstration plots and also in 
the fields of progressive farmers.
 

But, supposing, a good variety of a field crop such as RR-21 wheat

has established itself on a large arcs ,nd most frmers do have 
its seed, would they he able to obtain better ,ield simply byreplacing with inproved seed ? 1 )xporimsxntation on thio aspect
elsewhere has sho~m an average yield -dvant-.ge of 9-10 percent due 
to seed per sa. Thc primary rcason for such an increase possibly

is better and uniform 
 crop stand in the field. Incidental to it,some saving in seed rate is ilso po'-sible due to high germination
of good seed. Seedling -nd crop protection by seed treatment 
can
also ensure i substantial gain in 1rield, as is the case with

Vitavax treatment of irproved seed in the hills. 
 Control of
 
noxious weeds and serd-borne diseoses in the country as a whole
 
is not possibl ,ithout the 
use of clon, healthy a nd certified
 
seed.
 

.'or this very reason most 
countries have established sed certification and plant quarantive services. 
 People engaged in agro
industries using farm produce is the rw material are conscious 
and demanding about the quility of the material they use. 
 Only

through the use 
of good seed for raw aterial production, a
manufacturer of agricultural goods can 
hope to maike profits and
 
satisfy the consumers' preference and 
tast.- with his product.
This is very true for industries conn:ected w.rith 
sugar, textile,

edible oils, jute and food preservation.
 

Thus it 
can be safely concluded that if seed is realy improved
in terms of all the before-mentioned qualities, it is no less 
than gold in value. Evan improvement in terms of a single
parameter like germination can ensure 
enormous benefits to the
nation's agriculture. It is rightly ..a.id - ,ood seed does not
 
cost, it pays. 
 Seed cost is usu:lly a small element in the
total production cost of a farm. Improved seed supply must be given 
a high priority.
 

http:dvant-.ge
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5. 	 Is seed certification necessary ? 

Seed certification, in simple words, is a third-party check on
 
quality and hence n moans of confidenc, to the end-user. Obviously,
 
therefore, all improved seen should be certified. Such seed is 4'i
 
field-inspccted for genetic purity and l.boratory-testod to meet 
with 	 the proscribed nuality standards. Certified seed helps in 
generating seed quality consciousness not only among the farmers
 
but also among the suedsmen themselves responsiblc for producing,
 
handling and distributing quality seeds. Hence the strength of
 
a good seed program should be judged by the extent of certified
 
seed supply and not merely by the tonnage of ordinary planting
material. In a.new -nr1 developing seed program, the adoption of 
such a criterion would result in qualitative improvement of all 
departments of the seed program in the long run and hence seed 
certification should be emphasized as -. policy. Seed certification 
is linked with production and marketing (Prom Douglas, J.E.)., 

6. 	 Co.non-nts nf - -i~nrl v.ioadp roprim 

A strong research base combined with a reliable extension system 
is to be seen as tho pro-requisite for a progr-m of seed develop
ment. Next to th-t, in the service of farers, a set of profe
ssional seed institutions ought to be developed because seed is a 
living and precious commodity to be handled with specialized care. 
In short, we need a rulti-disciplin.ry set-up in the formation of 
. national seed program. Included in this set-up should be:
 

1) 	 National seed committce functions, 

2) 	 initia.l se,-!d increase and maintenance breeding, arrangements, 

3) 	an organization for found.tion seed,
 

4) 	 quality control systems, 

5) 	establish,lnt of cnterpriscs for the production, drying,
 
processing, packaging, storage and distribution of
 
improved seed,
 

6) 	national pricing policies and marketing mechanisms,
 

7) 	 promotion, pubiLcity and extension for seed, 

8) 	seed technology research to solve pra-ctical problems,
 

9) 	seed technology educational progra-ms for generating
 
technical nersonncl, 

10) 	 seed legislation and control for consumer protection,
 

I) 	 a linkage w,-ith international agencics to facilitate seed
 
trade and.upgrade the available expertise.
 

12) 	 above all, a complete'and responsive infrastructure in terms of 
foundation seed farms, seed drying rind processing plants, seed 
testing laboratories, -nd sed stores to cope with the program 
noeds.
 

http:rulti-disciplin.ry


Components 


AD,?NIISTRAT ION_. 

Shareholders/1embers 
Forming the Secd 
ntcrprise 

Governing Body 


Tanager 

Finance 

RESEARCH: PRI'_PARILY 
GENETIC RESEARCH 

(Optional) 


SEED PRODUCTION 
Management 


Field Operations 


Processing 


*Components of a Seed Enterprise, their 

and Supporting Components 

Function 


Provide share capital, may 
produce se.d if shareholders/ 
members operate farms 

Determine policies; make important
 
decisions; approve budget; respc;±
sible to of"'embers sh--reholders 

Chief executive officer to
 
implement policies and decisions 

of governing body
 

Responsible for initial budget 
preparation, receipts payments 
and accounts 

Development and testing of 
varieties plus limited agronomic 

research 


Responsible for all seed produc
tion processing, and storage 

Arrange all seed growing, perhaps 

including seed stock, guide and 

supervise seed growers 


Drying, cleaning, sizing, 
treating, and bagging seed.
 

Functions, 

Supporting Components
 

Bank and other credit sources; credit 
for seed enterprises, seed growers, 
and farmers usirZ seeds. 

Crop improvement research: responsi
bility for government, including both
 
genetic and agronomic research.
 

Seed stock supply, may be supplied
 
from public research program, a
 
special agency, or by a unit of the
 
enterprise.
 

C 



Components 


Storage 


QUALITY CONTROL 

Guidance and Inspection 


Sampling and Testing 


Tarketing Control 

MARKE TING 

Distribution 

Advertising and 

Publicity 


Sales 


Follow-through in 


Functions 


Bulk and bag storage in production 
area and at end use arei.
 

Responsible for a through quality 
control system to assure buyer of 
a good qt lity product 

Guide seed growers and inspect 

seed at all stages to assure good 
quality seed production 

Sampling frorn field, processing 

pla;nt, end storage facility to
 
test and evaluate oualitv 

Grow out tests of random samples 
to observe plant uniformity and 
check on effectiveness of the 
sys tern 

Responsible for distribution, 

determining need, accumulating 

supnlies, communication, distribu-
tion, and follow-through in the
 
field.
 

Allotment and movement of seed 
to and use area
 

Acquainting public with merit of 
product and encouraging purchase
 

Wholesale or retail selling
 

Visits in the field before and after 
sales to know farmer's pxoblems, to
 
deal with complints, and to gather
 
market intelligence.
 

Supporting Components
 

Seed certification services; external
 
control on genetic and physic.al purity 
to help assure buyer uf good1 products 

voluntarily used by seed enterprise
 

Quality control on seed sold: external 
control on seed quality, mandetory 
through legislation, - government 
responsibility. 

Education- responsibility of govern.
 
rcnt to extend apprepriate technology
 
to the farmer. 

* From "Successful Seed Program" - J.E. Douglas.
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7. The role of private scd industry
 

In a developing country situation, the 
sc;d program primarily

deals with open-pedigrce public varieties. In re qching th- seeds 
of these varieties to fare:.7s, both public and private sectors
have a vit.il role to play. The private secd entorprises are
crucial in the ar.,a of seed ::ultiplic:..tion, processing, storago
and supply to farmers. Seed supply is a time-bound operation and

it demands highest efficiency of managmront. Therefore encouragement
 
to 
private seed industry alongwith the public sector would appear 
a
stop in the right direction. Farmersl interest can be served
better by a competitive seed market operating in every nook and
 
corner of the country.
 

Driven by profit motive, the private sector usually worko hard and

efficiently. For a government corporation, however, profit 
is not

the only consideration. oting policy andthe needs social
obligations is even important.more 
 So, the best is a blend of

both. 
 The seed policy should bc so designed and followed as to 
protect the interest of all segments of ' seed program to ensure acoordinated development in the overall interest of the farming
community.
 

8. Farmors seed cxclh.nne 

It is to be a6mitted that natural spread of seed is a common
phenomenon, especially in case of self-pollinated varieties. I.hi Ithe organized seed sector caters to 
a fraction of the seed devand, 
a considerably larger quntities of seed are exchang d, sold orbartered ,amongst the farmers. But, 1ithout the forimer the later
might soon suf-hr a qualitative decay. 7Ionce both deserve the
fullest of attention. A farecrst oi.m seed exchange program is
important but shoula not be 
seen -,s a substitute or paracea forall the probleims. If there is a good program of certified seeds
supply farmers' dependence on own seed would reduce. Conversely, if
there is a v,.cum and a weak sod program, then farmers have noalternative but to exchaige own seed even if isthat not th'e best 
thing to do.
 

9. Seed chain squence
 

.The initial seed of a now variety is usully very small. 
 But i~tmiust be 
rapidly increased, sometimes enoumously, may be frolm 5
kilograms to 500,000 kilogram for planting.. This increase 
neccssarily comes 
through a series of multiplication steps

accomplished over a period of 2-3 years. 
 ud that is not all, at -.the end of the nultiplicr,tion process the varietal purity should

also confirr with the prescribed leVLl of a',lity. Obviously,

there must notbc a weak link in the chain from breeder seed to
the last stage. Otherwise, the seed syster :niay fail and loose

credibility with a detrimental effect on production. 
Genetic
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purity, freedom from ndrixturcs, sound physic-al appearance and high
 
field germination, besides fair price and tirlely availability, are 
important factors of concern to the end-user of improved secd. 
How can that be asqured? Of course, through the establishment of 
a sound seed program in its entirely. 

10. Neighbouring countries experience:
 

India may be considered as an example. In the last 15-20 years 
their program ha. a.iuhioved a noteworthy progress. Behind this 
is the fact th.t, ,- early as in the early sixtys, they recognized 
the need for strong Secd institutions to cater to the supply of 
soeds of high yielding hybrids and varieties. Lets us examine
 
their set-up in some detail. 

Seed in India is the combined responsibility of the government,
 
public and private sectors. A conscious effort is made to let 
them all flourish. 

(A) Government Sector
 

Bosides'doalir with the policy issues rind funding the promotional
 
.spects, the government lends its support to the running of
 
essential seed. sorvices. This sector includes the Central Seed
 
Committee at the appex which functions through its sub-committees
 
on (i) varietr release, (ii) seed quality" standards (iii) seed
 

rules committee and (iv) the centrl. seed certification board.
 
The Seed Technolog- Division under the Indian Council of Agri
cultural Research performs -esearch functions, operates the 
Central Seed esting Laboratory which does referee testing for 
the 45 notified seed testing laboratories in the country and 
trains the seed analysis. The central laloratory is an accre

dited member laboratory of ISTA as are two more laboratories 
operated by the Trtional Seeds Corporation and te Porost Research 
Institute.
 

The agricultural univer-sities (21 in number) are also involved 
with the seed program throu-h seed technology teaching, research 
and through the production of breeder and foundation seed. In
cluded in the central sector is the pioneer organization, National
 
Seeds Corporation (NSC) established in 1963.
 

In each of the major States, the set-up consists of a State 
Seed Corporation (SSC), an independent see. , certification 
agency, a state variety release committee and the seed law 
enforcement agency. 

The Seed Act 66 applies to whole of Incia. The Act requires 
truthfull labelling of all seed offered for sale. rlinimum 
standards for such labelling have been prescribed and these are 
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kept somewhat lower than the certification standards. Seed
tification is voluntary but it is wide.:, adouted 	
Cer

as an assurance

of quality. The government encourages t;he 
 use of certified seeds,
so much so that the official seed corporations deal w,,ith onlycertified seeds as 
a policy. In the event of unforeseen demand
due to drought or floods, the overnment steps toin augmentthe seed supply with best available grain 'ut, 	for that purpose,
the service. of Food Corporation and State Agriculture Departments

arG mobilized. 
 This helps in maintaining the credibility of the

seed enterprises as suppliers of 
nothing hut good seed.
 

Seed subsidyr is usually discouraged, the only exceptions in the
past have been for Jute seed and seeds of pulses and fodder crops
with 	a view to oromoting the production of these spocial crops asan official policy. Troeweever, the subsib- is applied strictlyto certified seedls and boh public and private sectors areequally eli;-ible to avail it an long as they supply certified 
seeds.
 

(B) 	Public Sector
 

Since agriculture is a priority sector for Tdia to nicetgrowing food, fibre, industrial and exoort 
its 

needs, seed supply isa matter of highest concern for the gove.ni ent. !2esulting fromthis 	concern, statutory corporations dalin,, exclusively with
seed 	 have been established; the Tational ;Seeds Corporation atthe central leve.l and 3t-'te Sed Corporations in 12 out of22 States. Th, States that ;iht evcntually remain without
seed 	corporations 
are those that are either too small or lackecological suitability for seed production ,ind storage. TheNSC will, however, continue fill seedto their needs through its 
inter-state marketing pro.gram.
 

An importrnt feature of the 
seed 	croporations is 
their emphasiz
on organized marketing of seed through a large network of private
dealers as well as own 
sale 	outlets. *,ost cooperative societies

usually, seem to 
shy away from seed marketing. The strategy for
India's National Seed Progrram (NSP) is to 
rcach the country's
farmers with certified seed within ,i"bullock-cart distance".
For this purpose, a strong deloers netiork is being created. 

The NSC performs many functions. These are 
listed hereunder:
 

1. 	 to provide leadership ,nd ensure coordination for national 
seed program development. 

2. 	 founOqtion ser production, distrib~utior -'nd liaision withthe research nrosrams. For this -aurpose, in addition to
its own three foundation seed feri-s, the NC utilizes the resources available with the agricultural universities. 
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3. production and marketing of all seeds in the country, 

4. inter-state marketing on behalf of State Seed Corporations, 

5. organizing training courses for seed industry personnel,
 

6. undertaking and promoting seed export trade, 

7. assisting the states that do not have seed production
 
pro grams, 

8. maintainirg buffer stock of seeds. 

The YSC organizes its own seed production with contract growers.

It owns and operates many seed processinr plants and storage units 
all over India. The .ST5C maintains its own internal quality control 
set-up in addition to subjecting all seeds to certification by
 
the' Certiictic n .Acencies. 

The working of the State Seed Corporations, however, is on different 
lines. They are engaged in production, processing, packagin and 
storage of all seeds required within each state. They operate as 
service agencies of the private seed growers, who are the share
holders, and meet the adinistrative expenses through a minimum 
service charge on the sale price of seed. The share holding 
of a state seed corporation is divided amon, the state government, 
seed growers, NSC and the local agricultural university to ensure 
balancing of i-nterests. In this system The gorwers have a last
ing stake in the seed quality and a seed croporation is, able
 
to function effectively with the full b-.cking of its primary
 
members. Bank financing for production and storage of seed
 
stocks can be readily obtained. A State Seed Corporation is
 
directly in touch with the farmers. Such decentralization is
 
desirable for providing a good service in a responsible way. 

With the creation of State Seed Croporations, seed multiplication 
of superior varieties of local importance has received special
attention which was not nossible for thc NSC, an All-India organi
zation. In the nrocess the research results of the regional 
agricultural universities are reaching farmers more rapidly and 
effectively. This experience underlines the imperative need for 
a strong linkage between the research.and seed programs. 

It is pertinent to mention that the Indian seed progrrnm places 
great emphasis on employment of qualified personnel as a policy.
The minimum qualification even for the field staff is a bechelors 
degree in a relevant field. A high percentage of the staff are
 
holders of master degree. Also, there is a regular system of
 
in-service training for the workers.
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(C) 	 Private Sector 

This sector is extremely strong and proridcs competition to the 
public coroorations. Niost private concerns startcd ,i'th hybrid 
seeds but have gradualy dive-sified. In south and wceit India 
the seed companies specia]ise in seeds of hybrid mreize, hyjbrid 
sorghum, hybrid eanrl millet, hybrid cotton, !ind vr-ct-bl:o seeds 
though in Tanmil iTadu ind Andhra Pradesh rice seed is also handled 
in large quantities. In north India, hybrid matize, wheat, rice and 
vegetable seeds are hanr3led by the orivate producers in El big way, 
Some seed companies and associtions are- large, exceeding a1n 
annual turn-over of rupecs ten million IC, but hbLndrcds of small 
familyr concerns also exist. A couple of comparies have their 
own reseqrch erogrEms for breeding new varicties. ,"ore specialized 
concerns have a lucrative trade for mcetinJ th domestic demand, 
or for custom production, or exports to other countries in respect 
of flower seeds and planting materials. 

Private concorns usually doal with ccrtifi_:. s eds because 
certification enhances their marketing capbility. A large 
number of processing plants belong to private scrtor producers. 
They have equal right of obtaining foundation seed from the 
NSC under a system of a.dvance indenting. 

From the foregoing it would appear that there is no nonopoly 
either in seed production or its supply. Tarmers have n choice 
while buying seeds and they ray the most comptitive price for the 
product. The seed tra.de generally offers money-back guaraintee to 
the generate confidence and increase the sales. 

A word for the ISST - Indian Society of Seed Technolo.v. It is 
based in Delhi with a large membership. IT was set-up to promote 
seed science and technology. Seed Reseoarch isan importaont pub
lication of ISST. It arranges seminars, discussions -.nd symposia 
on seed subjects from time to time. The recomiendations of I3ST 
are usually considered by the govern-ent for atny improvement in 
the national seed nrouram. 

Indin's ex;erience 4n a nutshell 

1. 	 Crop research and seed programs are comnlement-try to each 
other and both should be made strong -nd dynamic to ensure 
agricultural progress. 

2. 	 For a successful seed program, building up specialized 
seed insticutions is a good gorli tc persue. 

3. 	 The role of privte sector in seod is highly important, 
if only to break a mono oly.
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4. 	 An efficient found .tion seed system is the foundation of 
the seed industry. It should receive priority atter tion. 

5. 	 A seed organization should carry qualified, trrined and 
highly motivated staff with a business - like approach and
 
mang.ement efficiency, 

6. 	 An aggressive seed marketing sytem aimed at customer 
satisfaction must be developed.
 

7. 	 For good seed, farmers do not hositate to pay the commorcip-l 
price. So the seed nuality must be consistently high. 

8. Without good physicl.' infrasturcture like processing plants, 
arying units, seed stnres, seed testinq l2boratories and means 
of trmnsportation, it is cdifficult to ma.inta.in the seed supply 
line and seed quality in the service of f-rmers. 

1. Prospects for seed ventures in Nenal
 

On the whole the prosnects for a public sector enterpri:.e appear 
more favourable at the present time. %t the same time, consider
'ble scope ex sts for nriv.ate enterprises speciali /ing in vegetqble
 
seeds rnnd hybrid maize seeds to make a start. For a new enterprise
 
in Nepal, the following factors are pertinent and should be taken 
intu account:

a. 	 Seed dermind is sufficiently high because farmers in general 
are unable to keen seed themselves due to factors such as 
food deficit, vagaries of wheather, rodents, storage pests et., 

b. 	 Agro-climatic diversity is a unique feature in Nepal such that
 
a variety of seeds including temperate and tropical vegetable
 
seeds, can be successfully produced.
 

c. 	 As UG att.-chos considerable importar e to seed supply, a 
new seed production enterprise can expect to receive all 
encouragement, such as supply of foundation seed, processing 
facilities, seed testing and training services. 

d. 	 The seed program has been on-going for atleast a decade and 
hence trained personnel are obtainable. 

e. 	 The cropping cycle of most seed crops is favourable as it does 
not necessitate long period of seed storage between harvest
ing and planting. For example, six morths storage is maximum 
for wheat ind maize and even less for rice. 

f. 	 Superior seed varieties are steadily coming out of the
 
research program. 
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indeed served the fi.rst generation needs; how'ever, at this juncture,new strategies have to he developed for a deirud impact in thetime to come. 

For this purpose, it would 
appear logical to first identify the
constraints in the present set-up through an objective analysis of
the situation and then, by a consensus, an attemptremove ight be ruadethe apparent deficiencies so 
to 

as to strengthen the
seed program to entiremake it move forward in .lieeting the ever increasingdemand for high nurlity seeds. 
It is pertinent in this context thit
for producing a variety 

7,Tepal has a great potential
of- ceeds especially vegetable seedsexport market. In +o for theorder exploit this potential, the developmentof seed industry is 
an imperative. 
 The reputation of the
produced and supplied Within the country 

seeds
 
or outside must be built
up by sustained efforts. 
 4ny investment made now to 
strengthen
the seed progzram will surely pay handsome dividends in the future.
 

13. The constraints and their remedies
 

Consultations: ond discussions with the managersactivities of seed programon the one hand and farmers opinionhave strongly pointed cut the need for 
on the other hand 

present system. some policy changes in theThese are discussed below with viewa to findingout rational solutions.
 

1. Foundationseed arrangements
 

These 
anear to be inadequate. 
The linkage between +hecommodity programs as the roducers and the AICuser of foundation as theseed is rather week. For the private
sector too, the supply of foundation is uncertain.
projects having Variousto do with seed production alsoproblem:- experiencewith foundation seed. If foundation seed remainsa bottleneck, te subsequent seed multiplication will be
adversel7 effected.
 

Suggested im.provement 

There should be a separate unit'for foundation seed underan experience seed technologist. 
 The proposed unit may be.
responsible for 
the foundation seed production aspects at
each of the commodity st.tions. 
 The unit could also
ebtablish a new foundation sed farm of a suitable sizefully equiped with necessary facilities to 
serve as 
the coordinatin- centre for foundation seed.
 

All frundation seed should be certifiod except perhaps thefirst supply at the time of releasinp a new variety.
impurties in breeder seed, The
 
if any, should be removed at the
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stage of foundation seed through rigorous - ~ging. There 
should be a buffer stoc"r of foun1.-tion seed of the estab
lished varieties. In case of' :Aaize composites, enough 
foundation seed should be produced. to lOast for 2-3 years 
under long term storage, so as to avoid genetic shift. 

The allocation of foundation seed may be entrusted to a 
committee. For field inspections, the brceder and a 
representative of AIC should accompany the seed certification 
inspector to ensure proper deter,.ilation of aurity.
 

Lastly, the present shortage of foundation seed should become 
a thing of the past as early as possilhle. 7'n.atever needs 
to be done for that should be done expeditiously. 

2. 	 AIC's seed set-up
 

As we all know the AIC' s performance in meeting the seed 
requirements of farmers has been -)ues-tionod in the past and 
inspite of the recent improvement the situation is not 
completely satisfi.ctory. The root cn.se of the problem, 
apparantly, is the fact that the AIC is primarily a ferti
!izer organization. For a tangiblD inprovement, an insti

.
tutional change is necessary suc that sced activities can 
be properly looked after and .innage,,ed by technical personnel. 
Experience elsewhere shows that seed proluction is i specia
lized job and should be entrusted to a .rofcssionnlly-oriented 
agency. As time pis-,es and country's seed doaanld increases 
there Pre likely to be greater difficult..es in the future 
unless a seed organization is created now ,nd made responsible 
to cope with the growing needs. 

On the other hand, it would apenr that there are certain 
advantages in AIC deqling with seed. The m-d n ad ntage 
is that the existing infrastructure can be utilized for 
handlinr snd distribution of seed without creating inother 
p&r allel system. But even thbit is the c-se upto the district 
level as the retailing r-soonsibility : st primarily with 
the cooperotives. 

The present seed set-up of the AIC seems deficient in the
 
follorirg respects:

a. 	 Inadequate linkage with research, extension and foun
dation seed programs.
 

b. 	 Less concern with seed rmarke tin,- az the role is confined
 
to aere distribution of seed upto district hoedquarter.
 

c. 	 Lack o' direct touch with the end-user farmers because
 
of Sajha serving as intermediaries.
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d. 	 Ineffe-ctive m-.naereaent of seed nrodctiori activities, 
dis'nersed as they orc. 

e. 	 Seed receiving secondary attention being a tiny com

ponent of the whole org'nization. 

of snecilaized 	technicians and seed technologists
f. 	 Paucity 
to run the seed production activities.
 

Neglect of internal seed quality control procedures.
g. 


h. 	 Casu<1 m-tintenance of seed stor6b and pioessing plants. 

i. 	 iMinimal supervisory chock of field work to ensure
 

achi.evoment of targets.
 

j. 	 Inadenuate liaison with the seed certification unit 

of DOA.
 

k. 	 Defective seed lot identification atnd erratic labelling.
 

1. 	 Inadequate exercise of commercial judemrcont on issues
 

such as demand forcastin! , pricin r and sale promotion.
 

m. 	 Administrative and fin-ncial constrnints at different 

executing levels affecting irTlecenlation of the plans. 

Sugaested irprovement
 

seems to 'r. the first necessity.An organizational change 


Under AIC managcment, a subsidiar,: agency For seed might
 

as Seed Organization Of
be created. It co-,ld be nnmed 

the complete
Neal (SOO1). 	 The head of the ST00 should h,-ve 


for al.l aspects of seed production, processresponsibility 

ing, storoge, marketing with noc,i.:sary financial and admin

lie should be assiste.d by divisional mamaistrative powers. 
gers lookinq after (a) seed production and quality (b) storage 

and marketingi (c) seed drying and processin,,g aind (d) admini

stration and finncar,. The SOOV should function in a decen

tralized way with a built-in ouality control system. A 
nerve centre of -all
seed 	processin, pla.nt site should 1- the 


the activities. AICs existing district off'ces can be used
 

for demand collection, secondary seed stor:ige, transportation
 

and supply" of seed to 'akjhas. To ensure salos promotion and
 

linkages wilh the Sajha sale outluts and through them with
 

the farmers, the seed marketing officers of ti-,e SOON should
 

be assigned area-wise responsibili.ty, Besides marketing,
 

quality assurance functions should be combined with the
 

as well so that the consumer can receive
marketing officers 

the desired service.
 

http:responsibili.ty
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While it is recognized tha.t SOO1Tworking 
the ,ould entail increasedexpenses for AIC, a rough estimationwill ample to 

shows that therebe scope increase thc turn-over on account ofsales seedto offset the expenditure. The SCOI can eventually roacha gross sales revenue of ribout sixtr aillion rupees annuallywhich appears sizcrible for a seed or-rnization to be viable. 

Approximate 
total sced Desirable
Assumed 
 renuirement 
 tnr7ot Estimated
ar6 ..t. (area for seed sr lc valueCrop (n. ha) 
 seed rate) supply m.t. 
 (m. rupees)
 

Paddy 1.20 
 45000 
 4000 
 12
 
T
Wheat 0.40 
 35000 
 8000 
 36
 

Maize 0.45 10000 
 3000 
 12
 

2.05 
 90000 
 15000 
 60
 

Since the question of re-structurin" AIC for strengthening its 
seed activities is ,, major issues, the precise feasibility andthe modalities of the suggested action nced to be gone intoby a team of experts. This should follow if the matteracceptable in principle isand a consensus is reached to thateffect. 
 If possible, the private seed growers should be
encouraged to 
make their contribution in some kind 
of a joint
sector seed organization.
 

3. .Uncertifiedseed 

At present AIC handles three

seed, improved 

types of seods namely, certifiedseed -ind grain-seed, without a clear distinctionfrom the customers point of viow. 
 This h.s boon eroding AIC's
credibility as 
the supplier of good 
sccd. The quality aspect
obviously gets 
a setback in this kind of situation.
 

Siggestod improve men t 

As far as possible, 
the 1IC should stick to the 
production and
supply of certified seeds only. 
 But in an unforeseen situation
arising from cdrought or crop failure in a pa7,rticularit becomes unnvoid'blc ye-ir, ifto handle some Crain-seed then thftseed must not be packed in the same kind of bags forcertified asseen. Grein-seed can be supplied largein gunnybags instead. The ideal situation would, however, demandgrain-seed s ould not be handled by AIC but by some 
that 

other 
agency.
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4. Seed subsidy 

The phenomenon of demand elasticity in relation to price
of seed Irs been ammply demonstrated in the recent experience
with wbeot seed. P-Tith snl price aubsidized to Rs. 3.75 per
kilo thc; slo volume jumped from the normal 3000 m.t. to 5000 
m.t. It is true that majority of our f-.rmers are sm.ll

with a limited capa.city to pay the commercii.l price of seed. 
Hence, till the f-rm productivity rises and incomes improve,
there might be - need for . supportive subsidy to promote
the use of improved seed nas a np.tional strategy. Fowever,
subsidy c-.n be harmful if not properly handled. The subject
deserves a very careful consider .tion fit the policy level. 

Suggested improvement 

In deciding the quantum of seed 
subsidy, the criterion should
 
be the difference between tkICw, comrmercial Sale price and the
price that farmers cin possibly bea:r. In -ny case, the 
subsidized price should be atleist 10 percent above the
prevailing market price of fair quality grain. Secondly,

subsidy should be aTplied to certified se.;d and equitably to 
public cmd private sector seed to 
avoid any counter produc
tive effect.
 

5. Training and education
 

Training of all staff engaged in seed a.ctivities is highly
cssentia?.. The future neds of the seed program are likely
to multiply manifolds. The quality of seed supplied to farmers
 
will very much depend on the quality of the personnel. People
working for the seed program -activities must have the basic
knowledge of seed biology, seed hysiolo.y alsoand seed 
technology. 

Supgested improvement 

Under the Seed Technology and Improvement Program of the 
Department of i.,riculturc, a seed technology training centre 
should be established. 
 It may hold atleast two in-service
 
training courses annually for a duration of 6-8 weeks. 
 The
 
program should continue as long -.s it is necessary 

Secondly, any new staff recruitment for the seed program
activities should specify it minimum of bachelors degree as the
qualification and th.t'. too in subjects like agronomy, plant
breeding, seed technology, botnny, horticulture depending 
on the -rea of responsibility. Thi.i education should be 
supplemented by training in marnagement. 
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Furthermore, efforts should be made to teach some basic
 

courses on seed bioloy, seed physiology and seed technology 
to the under-7rduates students ,t IA!.-, TP:our so that the 
people vorkinp on the eztension sidle wil also h-ve an 
appreciition of the value of -ood serd for educating the 
farmers in this resnect nd thereby help create seed qu.lity 
consciousness in the villages. 

6. Seed marketing, strategies 

A glarin7 weaknes,; in AIC's system of seed supply to the 
farmers is the fact that it has little direct touch with the 
end-user of its oroduct. The seed goes from IC production/ 
processing centres to the district offices/stores and onward 

to Sajha Sansthans. Whit the Sansthans do with the seed, as 
the dealers of' AI(, is practically left to them. In the 
process, the responsibility toward the farmers for supplying 
timely seed] gets sadly divided between the two -agencies. It 
is doubtful if the Sajhas are in a position to provid: ,y 
technical advice or after-sale service to the consumers of 

seed. On the. other hand AIC offices are generally oblivious 
of farmers difficulties because their responsibility is to reach 
the seed upto district headuarters. 

Suggested improvement 

The AIC technical personnel at the grass-roots should act as 
multipurpose staff. A system should be worked out by
 
which they are there in direct touch with the seed users not 
only for seed supply but also for ouality assurance, technical
 
advice, collecting feed back and a-.ttcnding to farmers problems 
as extension workers. 

Secondly, the Sajha Sansthan workers might be continually 
trained in simple nspects of seed storage, sales promotion 
and handling of unsoldI stocks. 

7. Seed stornge 

The climatic and topographic situation in VTepal requires the
 

creation of stores snocially designed for keeping seed.
 

Prevalence of storage Dests and rodents is a problem in miny
 
areas. Vapour proofing of floors and wlls, timely repairs, 
white-washing, periodic disinfection and careful storage
 
management are just a few steps that can improve seed storage. 
Additionally, some stor.age structures would need re-mode
lling to make them fit for seed, e.a., a store with concrete 
roof is much safer th-,n ono .,ith .sbestos or tin sheet 
roofing. Sometimes, mere ventillation can keep the ambient
 
temperature within cool limits. 
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Suggested improvement 

a) 	 Repair or re-model the existing stores.
 

b) 	 Adopt a suitable design and material for now seed storage 
construction.
 

c) 	 Improve seed storage management by laying down procedures,
 
insnections and staff training.
 

8. 	 Hill seed production 

The production of seed in the hills 
to meet the local demand
 
and to win the confindence of small hill farmers is a clear 
necessity. 
 For this purpose, AIC/SPIS project are attempting
 
to lay minirmum infrastructure in selected pockets of the

hilly areas. As far as possible, community participation
by the surroundin. f',rners is being encouraged so that they 
can meet their seed needs through self-help and with minimal
 
support from the g ,vernment. Several other projects are also
helping in hill scd production. Under the vegetable seed
 
program, the tempo o seed production is steadily increasing
and there are specialized pockets whcre this activity is 
going on. 

Suggested impro vemcnt 

a) 	 The hill seed production program should be deemed as 
a

promotional activity to serve the 
small farmers. Maximum
 
financial and material support should be made available 
according to need. Transport subsidy seems justified

and should be given due consideration. 

b) 	 AIC may create a special cell to assist the hill program

by ensuring that dedicated site mana-ers are posted and
 
they 	give their best in each work site. Also, that 
foundation seed is supplied for each 	seed crop, credit
is made available to the farmers and the seed produced 
in the hills is properly utilized. 

9. 	 AIC's internal auoalitir control 

It has been seen that a faithfull application of the principles
of seed science and technology to produce high quality seed 
req uires systematic adherence to certain procedures. A seed

producing and selling organization must evolve those procedures

and ensure their application at all times. Thus 	regular

internal supervision at 
every stage of seed handling is
essential. Besides seed certification, a seed organization
should have its own control and check system, with the main 
purpose to ensure 
in-built quality control, from the point

of seed crop harvesting to seed supply to the farmers.
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Suggested improvement 

AIC should emph-isi:,, on internal ulity control, in riddition 
to certification. The system might be in-built and woven 
into production, processing, storage .nd supply functions. 
u:'lity control must be with a senior officer w.!ho could also 

continuall.y rccommend to the top nenagement necessary improve
ments in the physical f-.cilities thit might be lcking. 

10. Seed certification 

At present see. certification is covering only a pert of the 
seed production program due to various reasons. The seed 
testing laboratories ought to be more fully utilized to 
attest the value of plrnted seed in the country. Secondly, 
the linkage between AIC -:nd seed certific:.tion is not as 
strong -is should be such th;-t the ccrtification staff even 
.have dif'icult in locating all the seed nroduction fields, 
ensure proper isolation and roguing by the seed growers and 
improve the production agronomy for obt-.ining maximum yield of 
high quality seed. Essentially, field inspactions are also 
a tool for tr:,ininp the seed growers and upgr.ading their skill. 

Sugge sted improvement 

a) 	 Seed testing and certification be inten.,ified. 

b) 	 Staff mobility be improved through the use of motor
cycles alongwith a maintenance allownce to the field 
staff may be examined. 

c) 	 The drawbacks in seed production nnd handling system 
should be monitored by the certific.ition agency And 
brought to the attention of the Central Seed Production 
Committee for rectific..ation from time to time. 
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ETNSI11EPV.CE T"SEE FODUCTION 

,A,,D.DISTTIJ3UTIO_ POLTCY 

Jagadish naj Baral 
Deputy Executive Director, 
APTrOSC 

Introduction 

The development of agriculti-re "'san indisoensable step towards better 
living standards and this depends upon improver) inputs of which seed is 
the most significant. Tndeed, seed is not ju: t rn innut; it is a dynamic 
instrument for change, and it can be used to qchieve specific agricultural 
production objecotives (Douglas, 1980).
 
Under the trad- tional. farmi.n system in ITepal, te farmer saves a part of
 

each crop as seed for sowinu in the next season. Th4s will no longer 
suffice if a substantial increase in crop .roijucton is to be obtained. 
To stimulate improved crop procuction, Feistri tzer Fnd Kelly ( 197 !) have 
rightly mentioned Vhat an es-ent i all prefer., J si !e [ s the product on, 
distribution and utilization of rjualitl seed of improved, varieties. In 
this process, the farmer is [te user of' the product. 'iyhis perceptions 
he is the one who gives it the final and. most ri.corouE tes!t. The Cainner 
as seed grower, is also the source of the product. AnO, an effective 
extension service 4s. of course a catalytic agent thoulgjh not smPicient 
in itself. An e. ective seed ,rogram is a function of many variables 
such as research, high level. adcminist ative comm.iitment es!"ential inputs
supply, maketing, alongwith extension service system. Tt is an 

extension system that educates the farmers to broaden their knowledge in 
appreciating the value of seed. 

An effective extension sercce meyJate: seed producers with users. Tt 
helps to energize the production, dIistributinn as well as seed nti-lization 
system to sustain on il s own. Indeed, establishment of a seed production
supply system wil- involve maiy chcnc-es in ?,ri cultural practices and 
traditions which re-uire +he assistance o' an eofective extension-afvt.sory 
serw..ce. This demands speca?. attention of extension se v-ites in relotion 
to seed production and distribution oliCy in 7

Tepal. 

The paper aims to suggest a; cction apn:roach: a choice o' extension 
services strategy in seed proructionsnA ( 'sributionpolicy. Tn this 
quest, the deficiencies have been identifd rs as poqsiblo byIar 

reviewing existing extension services; policies are recommended and an 
action approach strategy is suqggested so +.hat if implemented successfully, 
seed as an instruient of dynami z change wll he apPreciated and valued by 
the majority of the farmers in 7epal. 

VAN9 VI 

http:serw..ce
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Review of 3xtension Services and a Conceotual.! Framewor 

Accordirg to the source of sunuP:,, extensir proeraf in :',epal categories
the seed from: (i) farmers to' "reers, maini-r in paddy, maize, wheat, 
vegeteles, and potato: (Ii) Arricultural Inputs Corporation to farmers,
i.e. in paddy, maize, wheat and v,retables, and ( 'i) research/production
farms to farmers +hrough istr .ct egriculural Aevelopment offices, like 
potato, certain cerDFals, sorghum, jute, su._-arc, ne and others which are
 
not dealt by Agricltural 7nputs Corpoation.
 

The policy behind seed dirf'usiu _rni .aru:,s to frn.ers is that once a
 
few farmers grow new seed sucessf!ully the others observe, evaluate and
 
finally decide to adopt. actension system in Trepal envisage a program
 
to demonstrate new varieti-;s, ccnc'ct Piold toiurs and advice farmers to
 
exchange seeds. Pice tJe wrt- of a 
v-r-ety is demonstrated, it gets

diffused. An oxtensirn system has more challengeps in prov-;ding technical
 
guidance to maintai., a ,tv, vp-dnucc qualit,, seeds hv using optimum

inputs and select anrl store !he seeds properlv. Tn the. frst phase of
 
Rasuwa Nuwakot/IRDF the farier's to farmers need
exchange has been
 
successfully demonstrated by providing 
se0 bins to fricalitate storage.
The involvement of an extension worker in rrncur.ur, storing and exchang
ing seed has on the other hand creanted con_7.ict and disturbance. This
 
shows that as farinevs caoab57 it; is r +!i',-v arc in a
volnoc,, better position 
to identify their own profittulea seed. enterri se with-out outside effort/ 
interference.
 

An overview in seod supply in ,epal indic -tes that the major supoly of
 
paddy, maize, wheat and veceP:!s is the responsihility of A!TC. ATC
 
procures seed two () moie nnet farms
from sources: research/production
and (ii) farmers seed mutiplicetion pro'7rans. A nr.ticnol seed multi
plication pro.mam is recotm!-end - b-, the Central Seed Production Comr.ittee 
annually which is executed in the istrics as atceai joint resoonsihIJ.ity
of Agricultural ]n)uits Cor,oraticn (ATC ') D.-ertmee ot ' Agrculture (DOA)
and Agricullturel Devuopment 3enk (ADT3) runder technical supervision of crop
development pror-rams. distric-! com.ittoe theseA of which three offi*ces 
are members, lects an area considering +.e transportation f.acil ties, 
availability of irrigation, wnil]inmeur of' j:oarners to parti cipate in the 
program ,and so on. A joint -c:cJon permi+.s fanver to sipn contract with 
AIC which is sup-)orted with loain 'rom AT'? n technological guidance from 
DADO and ooncerning crop dwv.lmm ro.tpro gram. 

In view of the high cost of claLivorinp seed. to farmers in the hi 1l s and 
mountains and the r2 sks of losses, mixinr, m:islbe.!Ling, and deterioration 
while being carried by porters from .teraj.valleo., it hl.s been decided that 
the only viable soluton to the problen of supplIvinq seed to isolated 
farmers is r.-,.e0 iu 
it is to be used. The SPIS project of LTC is in the orocess to setup
16 mini seedhou see and 12 warehol.ses in cIi Prferent parts of the mid01e 
hill areas of ,Tepal with an obj.;ct-ve o 4,c reasi; the agricul.turc
productivity of major cereal 

to have the seri pin- ,X., r and, Proo ne;rby areas, where 

crops in these areas by disseinnati:'g h: gh 

http:rrncur.ur
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yielding variety seec1s throur! these houses ( .epmi 1981). The soccess 
of this program depends on -E rwtuil inrrstondirr and coordination ofthe DADO, ,UC, AD as wea i. d ;,tee ot w ing participation of the 
local farmers. :xnerl enc,;c; c ' sed.exchan;T, p-oFram in Pansuwa-'.uwkot, can 
be used in such mini saed-11.ous 4 n devolopii. private Onterprise of a 
small group of farmaers to s:s t.a'n on its ova. Though, +he responsibility
of DADO, PJC and .D. is define, in practice personri relationship ?nd 
mutual understanding; ocly are contributing in nchireveini the tnrget.
Except for an involvement o,? (-istrict ofi.cers in selcctinr areas, and 
farmers, seed progrnm does not i.ve specific extension activities in 
educating the f,-rmexs to prod,ce, maintldn, store .-nd u1ilize nd promote 
the seed as -n enterprise. 

Certain seeds, not 'ealt br 'DC. -- e 0f rcctly isupnli..cl -y research/production 
farms to farmers through D.DOs in "ep,-. Tn tq s con±,t-t, extension workers 
distribute seed to the frmcr-s, Extension -,i-jvities concuct cetrta;n 
demonstrations which cover nt,._]zation ,.sai-ct. asic].7.-,r a srst nmie 

seed exchange system does not exi st. 

Moreover, Feistritzer .nd Nelly (1979) mtic,ner 'bt the of thesuccess 
seed program will largely be ',+.ermined t,i cO 4 cicncy of the pro ucers, 
managers, salesmen, .-. and ,.rl-oers who oroducc and market thetcchnic ns 
seed and recognition by the t ,: impro,ed seed. Tndeed,f",rrer uf 'luc o2 
see&[ production, processig.' "d di stribu.JFiDI, retquire -nowledge .nd. sills 
which can be achievcd throegh training. Farmers may need inCormation ?nd 
support. There nust be an c&'.catinn.l n,'r1Tr, a to make the farmers rec-lise 
the value of seed. It mplics -that t ini. and sourd information system 
is essemtiql to producers, c-xt nsion worriers as well ns Qarme's a.s users.
 

As opined by ajbh-nd:.ri, K.7. seed proc.ictior is technic-lly a highly
delicate business. It reqci res exact technic2L skills -nd preciseness.
The producers need ';o be technicJ.., !-uiled t eve v stepthrough the 
proces:ses of seed production. "'once the imnort-ncc of competent extension 
service is higly es,.1,entil.
 

Although produc ui and introriucin7 good seed or new -inrieties are largely 
technical and economic isucs; the ,dopt.ion of improved seed, like any 
new farming pr"ac-,ice is direc.'v linkor' with whrt farmers know, what 
they underst!'nd, how they feel., -nd what they are willing and able to do. 
Factors farners conside" i pro ucing, distributing and utilizing seed 
are relative -dvan-1.age rei.irallity, simlicity, comptibility, *.visibility
.ivisibi$ty .. nd indop,-n-dnce (Dou,:',s, 1980). Besides this characteris
tics of farLiurn like their knowled.;e, understandin. .,acceptance of 
sources of informatioil,2ttitudes and beliefs, perceptions of ecffort -nd 
reward, and ability to act indendently influences seed pro-;rur. likb other 
pro.?r:.ris. An effectiv2-extension system considers that no dovolopment
plan can be complete without considering the people who aro ,:oin. to 
carry it out and whAt notivates them to a designed course of action,
 

http:ajbh-nd:.ri
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A comparative analysis of existing extension serv'ces in seed production 
and distribution in Nepal with researchi ecxeriences draws the conclusion 
that 	the seed program has not received due priority of extension services. 
However, the review shares the following:-

Conceptual Framework 

1. 	 Seed is not only an input but blso a dynamic instrument for change.
 
The process of seed pro't.ictllon, d.stribution and utilization is
 
more complex and influenceor by many socio-economic and t echnical 
factors that need to be separate.y %cused by an extension system. 

2. 	 An effective extension service mediates seed producers with users. 
It is an extension system that helps to enerqize the production, 
distribution as well as seedJ utilization system. 

3. 	 An effective seed Prootie"-l activity.r motivates the producers as 
well as users to respond- bet- er in extension activities. 

4. 	 An effective extension system e&ucates the farmers to broaden their 
kn-wledge in appreciating the value of the seed and develop confidence 
in seed producers to establish a profitable enterprise which sustains 
in the longrun as a perennial. source of seed supply locally. 

5. 	 Continuous train.n.- and sound information s ?stem are essential to 
seed prodi.cers, extension workers as well its rarmers as users. 

6. 	 An effective extension system needs area of resuonsibilities of 
complement with timely reward an( punismaont system -hich ultimately 
motivates to coordinate different )gencies in seed program. 

A model for seed enterprise is depicted in Fig. 1. 



Targets Processes Promotional 
Activities 

Intervening 
Factors 

Consequences 
(Enterprise) 

Seed Production - SeedT~c h n olo gy _ -Social[}_ _ _ _ _ _ _ _ 

T n 
-Private 
entrepreneur - Extension - Economic - Profitable 

Seed Distribution - Training - Technical' - Self-sustained 

- Farmers 
enterprises - Inputs and - Adminis- - Enterpreneured 

Credit trative 

- Subsidies 

Seed Utilization L 

Fig. 1 A Model for Seed Enterprise. 
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Policy Recommendations andan A-ion Airoech: A Choice of Extension 

Service2s Strate :v in Seed Prodtirtion a Thsribui_ *.q!icj 

The review has ccnccotualiz:,- tit seed is not only an inuut but also a 
dynamic instrument "o chane. The complexity of socio-.economic and 
technical factors in the process of seed production, distribution and 
utilization needs a sound s-:-. promotional policy to sharpen an extension 
tool that mediates seed prodl'Qers with us.ee-s. Trgin;ng and sound infor
mation system to produbcers, cxtersion wor',-crs as well as farmers as users 
is another area of polich eornatn t.at ed,'s ],nowl,-dgo and skill as 
wcl. as makes thor.; familar with the obicotives end time Crame of the 
seed program. A step +owards 2orm.uI.atin, a policy in establishing a 
viable self-sustainin- seed rtc.rrise at the local level is another 
important asp)ect to Ie corscred. Side by side, a sodnd extension 
policy must deeply -"fins area o f responsibilities which complement with 
timely reward and ;unishment system Ps a motivating tool to different 
agencies involv-d i the sIcd nro ram. road].y, the poJ cy should spell 
what extension 3ervices could .o in seed prr:nm and how it could he 
done. Hence, a worlhnble acteion approach will he: 

1. 	 To identify and establish seoc- production and distribution system 
that self sustains i.n the .onc-rnn as a perennial source in supplying 
and distributing thle seed. 

The existinF system of -)rocluction and dIstribu' ion of seeds from 
(i) farmers to f,-rmers, ('.) AIC to farmiers and, (iii) research/
production farms to fsrmers through e'xtensi.nn needs redefinition 
in terms of vxrk rosponsihiLitr anr coorclination. Even to supply
limited dermnds of seed, ,TC has a T.ins tati-n of resources and 
management cajlabilit, in a win.: -co ra.hicc! hcteroranity. "xpcriences, 
have also shown that d volopment of 2ar-,ors capability helps them 
to identify own profitabls .)rivate cnterori so which will sustain 
locally loni.ger than any outside -!fo--t. Evcntu-.lr, t.he basic 
approach should be to dcvejop farmhers capability in identifying seed 
as a profitable cnterprise. .&TC shou"( concentrate its eforts 
to support tileso send ante-'-rises, while research/production farms 
should concentrate on nk,,lco s/foil,, tion seeds. 

2. 	 To select an .xtensioa syslem that echicates +hc farmers to broaden 
their knowledr:e in ans-ricot,ine tho value of tho seed and develop 
confidence in seed prod,.cers to establish a self-sustainng seed 
enterprise.
 

Experionces hsve shown 1hat rrequent transfer of' JT/JTAs retarded 
the efficacy of the educatinr process of the ex sting extension 
system. Scr,.cc: -r, On the olher hand,of JTsJTAs qoIst?.rcb. ." 
certain Carriers hnve dmrstr ted thei r capahiJitihs to follow 
farmers by prrctisinr imp roved tcbnology. An action approach, thus, 
should be to rl ,vc.on the f-ner7 iner capabil't" es w.hich will 
broaden tlheir knowlcd:7c to,hink, pln -nd act in wif-er perspective. 

http:Evcntu-.lr
http:e'xtensi.nn
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Extension system should focus or a juman-DeveloDment Centre .Ajrqach 
which will create pressure of denandi enab.lin,- them to obtain what 
they need. Demand Creatira 'U"roach will 'orce servicing agencies to 
become alert and effe(-' ive in their services. As many farmers will 
develop their oa.n sew-' enteri, rises, there will be competition.
Competitive A,,roach will force the.l lo mairtain nuality as well as 
proliferate thei r ,ocd uri._ to users . Suec, ,.,'stem should be backe,' 
with promotional ?ct-*v-.tfes like suls.idi-s in seed bins, inputs and 
others. Dis.-tr.,ution -f seed at, +.h .d _evel rill not be a 
problem and thu.ts continrue,,s -r'oodct,... and diistribution system will 
exist locally. 

3. 	 To screen out difrerent extension mc.thods that familiarise the need 
growers and users witi the objectis of' Te seed pro.pram and. assign 
responsibility for info:,.'n te farlners of the uses and benefits of 
improved seed.
 

For popularizing the improved v-rieties, clemonstr atio,, has proved 
to be a successfuj. ext-s'.on method. ",oreover, ,eet:iulgs, field tours 
discussions, radio intei'vi cws and P-,ona.cst- will increase efficiacy 
of demonstrat.'oil. SCd ,-' ,iu co]e.ti fic,, l",_.ed with certa-n 
incentives is another ecu i method to ,otivate the producers.
Seed growers .ish to develop seed as a t.ofitab.e enterprise which 
needs to be hac':cd with proitional .-- 'vjt'es. Uhile, seed users 
want to et cjuality se¢d nt a reasonable* price and wh.;n they need, 
any extension method will be use i: i jf s supre~macy is in the motto 
that farmer_"s believe in results. 

4 	 To develop Oifferent trainings for seed producers extension workers 
as well as farmers as users. 

Seed production, processiw, distributi on methods require knowledge 
and 	skills that are noL part of the usual background and need to be 
introducc.d by traini.-P- Aside from the AMC technical staff involved 
in seed proccssink- and distribution, seed preducers should be trained 
in mainting seed quility in field, thr.-shinF floor and storage. 
Extension worlers sbould 1.:e well -ware of the chag'i.ng technology 
continuously to sui)nort the seed -rowers as well gs users. A series 
of seminars/workshops -.t nat Lnal, reg Lonal and Ii strict level for 
planners, polic akcrsv e,,crtors andi seen -rowers should he conducted 
in supportin.-] the seA,, n,-ro:,ram os an .ntcra. .art of the agricultural 
development. Speciajl' -:rain.ng shor].d focus to increase the 
efficiency o? t.anagemont s7ystem in -! the centres to remove socio
economic constraints ii, pootlnri zing technolo gi cal aspects. 

.	 To delinate ,n rre, o rc:srorsibilitr, c-" ixtensior in. consonance 
with a reward and punishricnt, system wich ,ultimately motivates 
extension workers to he more comitted in seed prog!ram. 

http:chag'i.ng
http:ext-s'.on
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The existing seed program is a joint venture OP D.0O, ATC .and ATB3. 
Joint respons Ibiiitic, do lot d volo individual committment which 
is a must in a pro 7ram. Atn indiviclual romittmont tied with timely
reward and piuishm-.nt wJl create .,rorking ;nvironment. An action 
approach will he to v'fernti s<onsibilitios in developingtheir 

seer' enterprises at local_ 2ev:l. ATC, ADS and 
 DADO should work 
as committed inputs sun;clicr, credit cnder and motivator as well as 
stablizer of such entcroriss. A monitoring and evaluation system
should be cstablishe" at +lhe national and rcgi.-nal level for guiding 
and maintainjnr the syste. 

Conclusion 

Creation of a scl 7 -siistainin- seed Production and istribution system at 
the local level is crucial to n.e; increaeinFr seood demand of farmers. 
Seed can not be maufactlr.edl in il'o factory. Tt is c rown at the farm 
in a complex sncio.-c:'oomie en: n-r!nmnt. An cffeciive extension service 
has an immense role in poptlrz 'in technical superiority of seed. 
The policy recommner.-c in tI':is r-,,ner >os orn sug',restod with an action 
approach with a choice oi extension servc.cc: stra'ey .o,, (i) identiTing
seed enterprises in prodiiuoLion end distr'iution rom private enterprencur
to farmers, (ii) selecting e:te.sirrn syltei. based on H6nan-Dvelo ment
Centre, Demand C 4aion ond Comqnucot" ve Aix,).ro ;ch, (i ii screening extension 
methods of famili o'izint se.cd .r:c,'rarn, Ti) 1c-v lopinr different traininrs 
for seed producers, txtensiou workers as w(Il as farmers as users, and 
kv) deliniating ain area of resoonsibi]_i1i o extcnsion together with a 
reward and nunishr,,,n, of a .oitoring andstratend :,stabish.nt 
evaluation system. 

With thfrocommenocd 1;o]icy an(. an action i:. if worked out rfc
tively, extension system i.s expeUcted to 0,-!ver effective 9dvisory services 
and piqnctual supervision in stal) izin- nrol'i.table far',oers seed enterprises
locally in large num'bors to support the agricultural d(evelopment program 
of the nation. 

http:stabish.nt
http:Aix,).ro
http:servc.cc
http:piuishm-.nt
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fITRODUCTION
 

1. 	 Agriculture is given priority in the Sixth Five Year Plan, and in the
 
economy it contributes about 62 percent of the gross domestic product.

About 90 percent of the population are engated in this sector, and 80
 
percent of the export of the country depends on agricultural products.
 
The prowth rate envisaged during the Sixth Five Year Plan period is to
 
raise GDP by 4.3 percent per annum, and the agriculture sector is
 
supposed to contribute 3.2 percent per annum. 
To raise the domestic
 
output 
as per targets of the plan, the total development financial
 
outlay requirement is estimated at Rs 33940 million of which Rs 28750
 
millions 	are to be invested in the fixed capital formation representing
 
18.5 	of the aggregate gross domestic product of the plan period.
 

Table 1
 

GROWTH TARGET FOR THE SIXTH PLAN PrRIOD 1980-85
 

(At constant 1979-80 prices)
 

Annual
 
Economic sector 1979-80 1980-85 growth As % of GDP 

rate 1979-00 158-85 

Agriculture Sector 13521 15827 3.2 
 55.4 52.5
 

Non-Agriculture
 
Sector 10898 14313 5.6 44.6 47.5
 

Gross Domestic
 
Product 244419 30140 4.3 
 100.0 100.0
 

Source: 	 The Sixth Plan 1980-85 Part 1 (A summary)
 
HMTG, National Planning Commission, Nepal, ]981.
 

2. 	 Proposed Development Fx-penditurc
 

Out of the total develormental expenditure of Rs 33940 million Rs 20490
 
(60.4 percent) million is allocated to public sector,Rs. 1800 million
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(5.3 percent) to Panchayat sector and 11650 million to the private sector.
 

The allocation in Agriculture is about 30.h percent of the total proposed
 
expenditure during the plan period. This allocation of 30.4 percent
 
includes all the following subsectors of agriculture.
 

Arriculture 10.6".
 
Irrigation 14X.1
 
Land Reforms 0.31.
 
Cadastral Survey 0.7,
 
Forest 3.9'
 
11rtteorology 0.35
 
Resettlement 0.5%
 

30.4%
 

The allocation of 10.6 percent in agriculture sub-sector includes
 
agricultural research, extension services, livestock development and
 
its inputs, provision of agro inputs such as fertilizer, fungicides,
 
insecticides, seeds, implements and the credit facilities.
 

Table 2
 

ALLOCATION TO DEVELOPMENT EXPENDITURE IN AGRICULTURE 

Development Total
 
flxpenditure in Development Percent of Total
 
Agriculture in Expenditure Development
 

Sectors Million Rupees in Million Expenditure
 

Public 6260 201190 30.55
 

Panchayat i90 1800 27.22
 

Private 3820 11650 32.79
 

Total 10570 33940 31.1
 

3. Production Targets in Arriculture Sector
 

In the production targets of agriculture, the main emphasis is given to
 
increase the oroduction of food grains, livestocks, oilseeds, fruits and
 

vegetable cashcrops (Table no. 3).
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Table 3
 

PRODUCTION TARGETS SET UP FOR EACH CROP IN THE SIXTH PLAN
 

Production in
 
thousand m.t.
Crops 
 in 1985 
 Increase in % 

Food crops 
 444o.o 
 14.9
 
Vegetables crops 
 723.3 
 49.0
 
Potatoes 
 336.5 
 16.8
 
Fruits 
 360.7 
 31.4
 
Tobacco 
 10.0 
 42.9
 
Sugarcane 
 644.o 
 66.4
 
Jute 
 85.0 
 25.0
 
Oilseeds 
 104.0 
 9.5
 
Cotton 
 2.30 
 3733.3
 
Tea 
 1.4 
 250.0
 

Livestock Products
 

Heat 
 77.4 20.7
 
Milk 
 754.1 
 24.6
 
Milk products 
 0.29 
 54.3
 

CROP RESEARCH AND EXTENSION SERVICES FOR THE PRIVATE SECTOR
 

The present crop research Programs are geared up for the Public sectoral
development. 
 It is difficult for the private enterprises to come up with
their own research and extension set up. The infrastructural set up
created by the Department of Agriculture needs to be shared by the
private enterprises also. 
 Its function should be so impartial that the
enterpreneures in the seed business in both public and private sectors
should have equal faith. 
This seems relevant especially for the extension
services where extension workers are playing the vital role in the promo
tional activities of the seed business.
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The activities of the Department of Agriculture could be summed up as
 
follows:

a) 	 The activities of the research, government farms and the commodity

programs are meant 
for developing new varieties and technology for
 
the use of those crop varieties.
 

b) Other activities, include extension services which are 
directly
 

related with private sector.
 

c) 	 The activities of out-reach program of crop research.
 

The main objective of extension services is to brid-e the pap between the

research and the farmers. The research out-reach is bridging the gap
between the research and extension. Nevertheless, these activities do
 
creat an interest also in the private sector. 
They 	can play a vital role

of promotion and support to encourage the private investor for the growth

of seed industr'. thir
'C 
 itortance should not be overlooked.
 

QUALITY ASURANCE AND CRTIFICATIOH FOR THE PRIVATE SEED 	 INDUSTRY 

1. 	 The objective of the seed testing and quality for the use 
of private

sector is not only to control but also has to provide services for assur
ing that the seed under distribution is meet inr the standards. The
 
certification system should have enough controlling force so that at

least the foundation seed provided to the private 
sector should meet the

seed standards, genetically, physiologically and mechanically. 
Because

the distribution and use of foundation seeds influences directly the
 
quality of certified and improved seeds major attention and importance
 
must be given to the maintenance of high quality foundation seeds.
 

2. 	 The field visits 
for supervision and inspection in the certification
 
system should be intensified. 
These visits should not merely concentrate
 
for activities of accepting and rejecting but on the contrary should
 
impart knowhow technique and education to the concerned so that the
 
promotional activities are ac 
elerated.
 

3. 	 As far as 
the private sector is concerned, seed could be classified in
 
three catagories:

a) 	 Foundation secd
 

b) Certified seed
 

c) 	 Truthfully labelled seed
 

The private sector should be encouraged to get envolved in the production
of foundation sccl thou h it is -n expensive Job for the private enter
prises. At the present situation at least 10 percent of the foundation

seed should be produced or arranged by the private sector. In the pro
duction of certified seed, the private sector should get a target alloca
tion of 40 percent. 
But at the same time the private sector should be 
allowed to tag their produce of certified level catagory of seeds 
as
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"truthfully-labelled'. Except fn cac" of emergency the distribution of
 
"improved seed without the tags and labels should be dropped by the
 
public sector, so that private sector gets enough market for high quality
 
seeds.
 

4. 	 The private seed industry should be allowed and encouraged to enter into
 
contract with the counterpart foreirn private industries in the following
 
activities for seed export.
 

i) 	 Production and export of seeds where foreirn foundation seed stock
 
is used.
 

ii) 	 Production and export of certified seed of Nepalese recommended
 
crop varieties. In both activities, the certification program
 
should accelerate activities so that a guarantee could be given to
 
the importer for the high quality of seeds.
 

SEED 	PRODUCTION
 

A. 	 The Sixth Plan national requirement of improved seeds of cereal grains
 
is about 25725 tons. The table below shows the crop-wise requirement
 
over 5 years period.
 

Table 4
 

REQUIR-4E1T OF IMPROVED SEEDS IN THE SIXTH PLAN
 

IN SOME OF THE CROPS
 

(In m.t.) 

Crops 	 1st 2nd 3rd 4th 5th Total
 
year year year year
 

Maize 300 375 450 550 700 2375
 

Wheat 3100 3500 4000 4600 5400 20600
 

Rice 400 450 825 625 750 2750
 

Vegetable seeds 360 380 417 458 494 2109
 

So far the rivate sectors involvement in seed production is ccncerned,
 
the production of certified and improved seeds is entirely done by the
 
private farmers. All kinds of seeds of different crops are growm and
 
sold as raw seeds to Agricultural Inputs Corporation.
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The distribution of seeds by AIC for maize and wheat is presented below
 

for last 2 years.*
 

Year 
 Maize 
 Wheat
 

1980-81 
 104 m.t. 	 1516 m.t.
 

1981-82 
 139 m.t. 
 2213 	m.t.
 

This 	clearly indicates the growth. But there is 
a need to assess the
 
problems of large scale handling of seeds. 
 It is better to handle a
 
smaller scale operation in seed industry to do a quality work than merely

going for bigger scale for quantity work and deterioting the quality.
 

At present, the function of AIC has given tremendous benefits to private

seed 	growers with rissured buying arranerent.
 

B. 
 The seed production activities could be grouped and rearranged as 
follows
 
to further enhance the growth:

1. 	 Crop variety and technology Responsibility of
 
development and arrangement 
 Department of Agriculture
 
of breeder seeds
 

2. 	 Production of foundation 
 50 nercent Department
 
seeds 
 of Agriculture research
 

farms.
 
40 percent public sector
 
seed industry (AIC)
 
10 percent private sector
 
seed industry.
 

3. 	 Production of certified seed 
 60 percent public sector
 
seed industry (AIC)
 
40 percent private sector
 
seed 	industries
 

4. 	 Production of truthfully-labelled 
 100 percent nrivate seed
 
seeds 
 industry
 

The private seed industry is 
coming up and if it is to be involved in
 
export, may need to maintain the production of foundation seeds. But
 
an assured supply of major portion of foundation seed has to come from
 
the government farms and public sector seed industry.
 

* 	 Source: Agriculture Inputs Corporation. 



0 

C. 	 The production of certified and truthfully-labelled seed of all kinds ofcrops should be .llowed and encouraged n the 	private sector industryl,
thoush at the mioment almost all the certified and improved aead
 
erovn by the cultivators 
suggestion that bif 

of small and large holdings. It is ourfarmers having 
above 10 hectare of seed produotion
area 	chould be encouraged to reCistor as 	 in the Department of Airiculture
'registered seed (,rowers and allowed.to process and market theirproduce directly and indirectly. The 	following are the catagories of
seed 	producers included in both private 
and public sectorse-


Producers 

Products
 

1. 	 Public sector 

a) 	Government farms 
 Breeder, foundation seed
b) 	AIC 
 Foundation and ertified seed
 
2, Private sector
 

a) 	 Seed companies 
 Certified nnd' truthfully
labelled sodr
 

b) Regintored seed grovers 
 Truthfully-abolled and 	raw seeds
 
C) 	 Contract f'roere Raw 	seeds to be handed over to
 

AID 	and .privateseed companies 
D. 	 Theresponsibilitiesofpublic seodindustry inseed roduction
 

1. 
 Produce and supply all kinds of breedor and nucleus seeds. 
2. 
Produce and supply 90 percent of the foundation n .ds. 
3. 	 .laintainenourh buffer stock so that in 
case of seasonal failur.e 

it could be utilized. 

4. 	 The protection and ruarantoe to procure all the raw sod producedby the contract and registered Vrovers with ontimum procurementrates which could baeonduciveoto 
..
ll the nnrtien concerned,
 
5. Give protection from~ the poachers and outsiders (oh'ao takers)that 	the interest of the Vnuino sonartio (both nliblie and privte


sectors) concerned isprotected.
 

6. 	 Arrang~e and provide training in seed production to all t"t contracta" 	repisterod groers. 

Thu .Ee onibilitiesE. 	 f prvat GeOOedioustly seedg oreodet g
1. 	 Should vork according to tl1, objectives .uad tarrots In the fiveyear plpn and should be complonmntnry to the 	nublic sector. 

http:allowed.to
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2. 	 Assume responsibility of timely supervision of the contract
 
growers' plots and assist them in seed production technology.
 

3. 	 Give the guarantee to contract rtrovers for the purchase of raw 
seeds with optimum procurement rate. 

4. 	 Arrange foundation seeds to the grovers. 

F. 	 The responsibilities of the contract growers
 

1. 	 Should have arrangement of land along with facilities of irriga
tion, drainage, manure and fertilizer, airo-chemicals, implements
 
needed, threshing floor and minimum storing facilities so that
 
seed frain could be protected before it is lifted by AIC or seed
 
companies.
 

2. 	 Should have th e basic understandin,- of th.e' production and should 
abide by the rules piut in the contrnct. 

3. 	 Should be willing to remove the rejected seed stock so that there 
is no mixing with the remaining pure stock. 

4. 	 Should agree with the optimum procurement "rice fixed in the 
contract.
 

MARKETING OF SEEDS 

The function of marketing of seeds as it is conceived in Ifepal includes 
the following activities especially at the certified seed level.
 

1. 	 Producing and/or procuring raw seeds
 

2. 	 Processing, baiging, tagging and using the brand name
 

3. 	 Storage
 

4. 	 Distribution of seeds for sale (wholesale distributors and retailers
 
included).
 

These activities can be split in many different components for
 
independent undertalkings. The private enterprises should be allowed
 
to take a single component as their undertaking and specialize, or with
 
the,resources available with then., should be allowed to take over all
 
the components. Accordinp to the activities these could be classified
 
and grouped as follouing and the government should allow to exnand 
accordingly. 

1. 	 The enterprises interested in the production of seeds only. Here
 
the seed is oroduced as per requirement of seed distributors and
 
supplied at the contracted price. All the contracted growers
 
and partially refristered growers fall in this catagory.
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2. 	 The enterprises who are interested in production only and wish to

have 	their own labels and brands but do not wish to have their
 
own marketing structures.
 

3. 	 The enter-rises who produce their own certified and truthfully
labelled seeds, produce and/or arrange foundation seeds to their
contract growers, process under their own name and market to the

distributors and retailers directly and indirectly.
 

4. 	 The enterprises who do not produce but procure the processed,

certified and truthfully-labelled seeds and retail them.
 

The enterprises of the above catagories will have to enhance the
marketing function directly and indirectly. Let us consider some of

the problems related to their activities:

1. 	 Producing and/orprocurinf raw seeds:
 

-Wehave discussed some of the problems in seed production earlier.
Here it is preferred to say a little on procurement of raw seeds
especially related with the pricing. 
 The growers need to be
encouraged with better incentive and Dremium but at the sametine

consideration should be given to sell the seeds through the
marketing channels. It is suggested that buying and selling of
the seeds should be in such a way that the profit is shared by

all the parties concerned equally.
 

2. 	 Processing? bagging and t -gginr activities:
 

i) 	 The infrastructure of processing facilities is not available
 
with private enterprises. 
To create these facilities requires
heavy 	investment. 
Until the private enterprises come up with

its program the public sector should make available its
 
processing facilities for the private enterprises.
 

ii) 	 The private enterprises should be encouraged and provided

credit loan for the establishment of these facilities.
 

iii) (a) Standar~d packing materials are 
required for maintaining

the quality of seeds and to attract the customers. At
present, it 
seems 	no work has been done in this regard.

The government should appoint a committee where concerned

people should study in this regard and come up with a
 
manual for general use.
 

(b) 
It is 	suggested that while studvinr the standardization
 
of packiny matcri!ils, the 2ommittee should also study
the prospects and feasibility for the industry to produce
standard packing materials because there is lack of such
 
materials available within the country.
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(c) 	The use of brands by the 7rivate enterprises should also
 
be registered and protection should be given by the
 
concerned authorities and there should be rules and
 
regulation to nrohibit misuse bv others.
 

(d) 	Truthful labelling should be allowed for the private

sector-within the country in place of certified seed
 
tags issued by the seed testing laboratory.
 

3. 	 Storage: 

A good 	storage arrangement must be available for seed marketing

from the inception of raw seed collection till the processed seed
 
reaches to the cultivators. Our intention here is not to discuss
 
the technical asoect of storage but to remind the concerned peonle

that good planning is needed for the construction of proper godouMs

suitable for seeds. 
 This 	should not be limited to public sector
 
only but should go to private sector also. It has to be developed

in all places where seed storage is involved i.e., in seed produc
tion farms, at the processing plants, distributors, sale and buffer

stock godowns nnd at the retailers of seed. Besides storage, seed
 
handling is also equally important. So the following points should
 
be taken into consideration to remove some of the Droblems:
 

i) 	 The construction of seed godoms for distributors and retailers
 
must 	be planned for the private sector. There should be credit
 
facilities available to the interested party.
 

ii) 
 Training in seed storage and handling should be sponsored for
 
retailers and godown keepers of the distributors by the seed
 
companies in both public and private sectors.
 

iii) 	 Until seed godowns are available in private sector, there
 
should be understanding to share the existing seed godowns
 
of public sector.
 

h. 	 Distribution of seeds: 

a) The distribution of seeds requires very careful planning and
 
is governed by the principles of demand and supply. At present,

the prediction of increased grorth of market which could be
 
used for private and public 
sectors is not very reliable. The
 
demand collection procedures and seed trade oromotion activities
 
should go side by side from the same seed supplyinr institutions
 
rather than depending on extension servizes altogether. It is
 
always better to take help and suggestions from others but it
 
does 	not mean to leave the business to them.
 

b) 	 The sale at retail shop level in the private sector is facing

problems. As a single sale comoonent, seed is not economical
 
to them. 
They should be allowed to sell fertilizer and other
 
agro-inputs along with seed.
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SUPPORT OF H;IG REQUIRED FOR PRIVATE SEED INDUSTRY
 

Some of the factors influencing the private seed enterprises are:
 

i) The activities of private sector are not of aggressive type 

ii) The future rrovth is not predictable 

iii) The risk is very high 

iv) The market is not assured 

v) The government policies towards the private investment in 
seed business are not clear. 

vi) The choice of the opportunities in other sectors may be better 
than seed enterprises. 

Taking into consideration the above factors, the policies of MIG
 
in this regard should be arranged in such a way that the support
 
action flows to the private enterprises; thus in turn they may get
 
encouragement to get involved in the program. Following are some
 
of the points that have to be taken care properly by the government
 
so that there is harmony in the seed business for private seed
 
enterprises.
 

i) Minimum prices of seeds should be fixed taking into the account 
cost of seed production, processinp charges, storage charges, 
cost of transportation of incoming and outgoing distribution, 
interest on the capital employed, the decree of risk of the 
capital involved, and the percentage of the profit allowed 
for (1) growers (2) processors (3) distributors and (4) 
dealers. 

ii) The flexibility of fetching higher price be allowed in the 
peak season and also for lowering the price for clearance 
sale alongwith incentives in sale price, so that the stock 
does not remain but goes in the soil for planting. This is 
particularly needed for the retailers. 

iii) Any subsidy in the seed propram should flow towards the private 
enterprises also and equally. 

iv) His Iajesty's Government should recognize the seed business 
as a subsector of industry as seed industry and be treated 
accordinrly. 

v) Like in other industrial and business sectors the seed industry 
should also get loan facilities upto 90 percent for infrastruc
tural development and operational cost involved. 
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vi) 
 The custom exemptions and oth-r facilities should be allowed
 
in seed industry for all kinds of needed inputs including

machines and seed transport vehicles as per the allowances
 
given 	to other industries.
 

vii) The characteristics of a used enterprise are such that it is
 
neither 	industry nor entirely trading nor simply agriculture.

But it is the combination of all these. 
So the tax exemption
 
should be allowed for the maximum.
 

viii) 	 All the seed enterprises should be registered in the Depart
ment of Agriculture. 
F-vorting and supervision of seed
 
enterprises should be incorporated in the regular report of

the Department of Agriculture. This will facilitate achieving

the objectives of the Sixth Five Year Plan of the government.
 

ix) 	 The government should also include the technicians of private

enterprises in both national and international training, work
shops, seminars, observation tours etc. 
so that 	the skill and
 
knowledge in private sector can be upgraded.
 

SUW1ARY
 

The program of the development of seed as 
an input to fulfill the
 
present requirement and increase the production of agriculture is
vitally important. 
 At nresent in the process of agricultural develop
ment, crop research and extension which altimately filters down to
farmers and cultivators, an aspect where private investors could think

of contributing is only seed industry, but it requires 
a congenial

situation to be created and protection to be riven. 
At the same time,

this industry should provide good return of income in comparison with
 
other sectors for attracting private investment.
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VARIETAL EVALUATION AID RELEASE ITT WHFAT 

Prakriti S. Rana, Chief,
 
National W4heat Develop-. 
ment Program.
 

OBJECTIVES
 

The main topic of this paper starts once the variety has passed beyond the
 

various selection processes used by the wheat breeder. New varieties of wheat
 

are evaluated for grain yield in comparison to the latest high yielding
 

variety. Other objectives for evaluating wheat varieties are for adaptation
 

to specific locations, resistance to diseases and pests and suitability to
 

low moisture conditions. Keeping these objectives in mind, the varieties,
 

whether introduced from international crop programs or cross-bred in Nepal,
 

are evaluated at varicuis IPI'G stations/farms.
 

ARFA OF OPERATION
 

The Agriculture Department of His Majesty's Government has agricultural stations
 

and farms in all regions representing the terai, inner terai and hills and high
 

hills of Nepal. The location of the various HMG stations/farms are as follows:
 

Kankai, Tarhara. liardinath, Parwanipur, Rampur, Bhairawa, Nepalgunj, Surkhet,
 

Doti, Khaireni, Khumaltar, Kavre, Pakhribas, Kakani, Lumle, .Tumla, Palpa and
 

Nigale. Promising varieties of wheat, before bein, released to the farmers
 

in general ai-2 tested for their suitability and adaptation in farmers' field
 

trials (FFT) in the districts of all regions. !inikits are nrovided to farmers
 

in most of the 75 districts. In minikits, small amounts of improved variety
 
seed of wheat is given with recommendations for cultural -ractices in a single
 

page leaflet. These serve to introduce new varieties and recommended package
 

of practices to the farmers of 71epal.
 

This season four types of FFTs have been designed to suit specific conditions
 

of terai viz. rainfed and irrigated, and hill viz. khet and bari. The varieties
 

for rainfed conditions of terai are NL297, NL352, HU437-, HP 13-, UP 262, RR 21.
 

The varieties for irrigated conditions are NL 288, NL 289, NIL 292, NL 298,
 

IM 370, HD 2204, Vasker and RR 21. The varieties for hill khet conditions
 

are NL 88, CC 521, UP 262, Triveni, RR 21 and NL 255. The varieties for bari
 

conditions are HS 94, KAVKO '', JUPATECO 73, AL 84, Triveni and RR 21. In
 

the terai conditions at 24 locations 83 irrig.ated and 26 rainfed FFTs are
 
being conducted. In the hills in 19 locations 69 khet and 30 bari FFTs are
 
being conducted.
 

The varieties being distributed in the hill area in minikits are UP 262,
 

Jupatece 73, NL 2,55, Triveni, NIL 88, HS 94 whereas the varieties for the terai
 

districts are UP 262, Vasker, Limbini, Triveni, NL 292, HI)2204.
 

SALIENT FEATURES OF OPERATIONI
 

Improved varieties of wheat in Nepal are introduced from international organiza
tions such as CIMMYT Mexico, ICARDA Syria AICVIP India, Nebraska and Oregon
 
State Univc 3ity of USA. There is a limited number of crossing work done in
 
Nepal. The crossing work is done mostly in the headquarters of National Whaat
 

Development Program (NIDP) rt Bhairawa agriculture farm. individual seeds are
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space planted and rust innoculation is done at headin 
time. From F2 and F3
populations, individual plant selections are 
done. Uniform and promissing F4
lines are 
considered and selected for various nurseries. 
Promising individual
plants are 
selected from segrregating populations. Pulking from uniform
populations and individual Dlant selections from segregating populations is
continued rom F), 6.
to Lines that are 
not uniform by F6 are rejected.
 

The flow from initial cross to the final release of a variety and where the
international trials and nurseries fit in is 
shown in Fir. I. 
The details of
all the selection processes used will be riven in another paper by my colleauge.
Suffice it to say that at 
each step the varieties are selected from the point
of view of their yielding ability, resistance to disease and insects, for their
short or long duration and their specific adaptability to certain region of the
country. 
These selection pressures of high yield, wide adantability and
resistance to disease and insects are applied.to all advanced lines and
varieties in the Initial Evaluation and Advanced Varietal Trials that are
 
conducted on most 
farms and stations mentioned.
 

Before the final release of any particular variety to the general mass of farmer
it is tested all over the hingdom in Farmers' Field Trials also. 
Varieties are
tested at least for three years in the Initial Evaluation and Advanced Varietal
 
Trials at moi.t of the MIG stations/farms of TTepal.
 

When promising varieties are identified a detailed report giving the morphological and agronomic description of the varieties at different locations is
prepared. 
 Included in this report is the varietal resistance to disease and
insects, their milling quality and protein content. 
 This report is given to
the members of the Variety Release Committee for their study and information.

In the Variety Release Committee 
are member of the Agriculture Department
Divisional Heads of Agronomy, Soils, Agricultural Botany, Plant Pathology,

Entomology, Agriculture Inputs Corporation and the Chiefs of various National
Crop Development Prot-rams. 
 In a meeting this committee reviews all the work
and listens to the assertions of the plant breeder and then decides upon which
variety is to be released and for which areas. 
 The breeder and foundation

seed are multiplied in HMrG stations/farms and the farmers in the various
districts multiply the certified and improved seed. 
Thus the program continues

from year to year. One of the main problems in this nrogram is to Troduce
enough foundation seed as land area of !P-IG stations/farms are ouite limited.
Another problem is to maintain rood quality seed in terms of purity and sound
 
germination once supplied to the farmers of 
epal.
 

EXPERIENCES
 

Some varieties that have riven high yields at several locations and over several
years have remained within the 117IG 
stations/farms much too lon-. 
 Instead these
varieties should have been released for the farmers and if they were unstable
 
or susceptible to diseases they vould have had a natural death and in the meantime the farmers would have benefited. Examples are Jupatece 73 and Tzpp -

PlxTc (Vaskar).
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The land
Breeder and foundation seed are groim in HMCr stations and farms. 


for such seed and the care taken to rcrow create problems in quantity and
 

Bised on the demand, there has
quality. These nroblems have to be tackled. 

one in terai and hill areas of each
to be more seed multiplication farms, 


region, under 11IG or AT', for this purpose. If it is felt that i, or AIC 

f such farms then we should have registered seed
cannot take proner cn 

Field -tnd seed inspection
growers in the areas mentioned to supply good seed. 


will be done by seed testinr- laboratories of A'qriculture Botany Division.
 

done by AIC and its brenches with carefulSeed collection and sellin- will be 
not feasible then seed co-inanie.s should berecords of lots. If this is 

These seed companies
registered after the Seed Lair is passed in the nation. 

district or region denendingshould be authorized to buy and sell within each 

unon their efficiency. 

to provideDesnite several years of experienc:- I am afraid that AIC has yet 

the right quantity of seed of the best quality at the right time and 
at the 

to Tieet the needs of the farmers of '!epIal. For this to come proper location 
about the Dackaging has to be based on the quantity needed by the farmers.
 

The

Transportation has to be swift and timely or well ilanned ahead of time. 


for seed especially in the terai areas have to have either temperature
stores 

or humidity control or ureferably both to maintain the high percentage 

of seed
 

in large quantity. 7lore technical staff are
germination, when it is handled 

The demand and supnly channels
needed to handle seed to maintain quality. 


have to be more reliable, efficient and improved. Farmers having to be members
 

of a co-operative to *et agriculture credit and then getting coupons 
to buy
 

no way to popularize varieties
improved seed is a lengthy process. This is 


of wheat or any other crop for that matter.
 

The other problems the farmers face is that sometimes after they finally 
get
 

the improved varieties the germination of seed is poor. The price of such
 

The quality of seed is poor or germination is poor due
seed is high usually. 

How this problem should be remedied has already been suggested.
to poor storage. 


for the latter.
The response of FFTs and 1i.nikits is poor in general but more so 


due to the fact that farmers have low level of education and then the
This is 

JT/JTAs working with them are not motivated enough to respond. This Oroblem
 

can be tackled in two ways. Firstly strengthening agriculture extension 

lenal. Teaching the farmer
activities to better convince the farmers of 


assistants who are given training on the importance of FFTs 
and minikits and
 

The ouality of JT/JTAs work
 also better motivating JT/JTAs to do their work. 


also needs to be improved in this regard. 71irpersonal opinion is that JT/JTAs
 

should be given better nay and housing facilities and their work 
properly
 

They have a calendar of operation but few function according 
to
 

evaluated. 

it. If they did, our response to FFTs and minikits would be better. 

In a normal flow of seed from one generation to another, from foundation seed
 

-ets improved seed or the last
 one produces certified seed from which one 


generation, but due to a lack of foundation seed, certified generations 
I and
 

II have been devised before the last generation of improved seed. 
These have
 

Such oroblems could be avoided
created a lot of confusion amonr the farmers. 


if regional seed production pockets were formed and regional seed 
laboratories
 

confined to short
 also functioned so the movement of seed samples and seed was 


distances.
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Fig. I 
Showing the process of varietal development in NI.W.D.P.
 

Crossing Block:
 

FI Generation lines
 

4---... 
 F2 Bulk (Irri,,ated) 

-7 F2 Bulk (Rainfed) 
F2 Bulk (spring and winter)
 

F3 Generation lines
 
F4 Generation lines
 
F5 Generation lines
 
F6 Generation lines
 

International Bread Wheat Screening Nursery,
 
< 
 Preliminary Observation Nursery,
 

Regional Disease and Insect screening nursery,
 
<Rust 
 Trap Nursery.
 

Advanced Lines
 

< 
 Uniform Regional Trial,
 

IInternational 
 Sprintr Wheat Yield Nursery,
 
Regional Wheat Yield Trial.
 

Initial Evaluation Trial.
 

Advanced Varietal Trial.
 

Farmer's Field Trial + Minikits.
 

Variety Release.
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The problem of varietal seed mixtures has been another big problem. Out
 
crossing in wheat is rather at a very low percentage level, so mixtures are
 
definitely mechanical mixtures. Where it occures in the long chain of seed
 
production and consumption is any body's guess. Keening in mind the ethics
 
of seed business this problem must be investigated and solved.
 

The problem of sterility in the Eastern Region of Nenal is yet to be solved.
 
The problem is not as simple as 
it sounds. The reasons for sterility in wheat
 
in the Eastern Zone has been contributed bit many argents. Some feel it is due
 
to water lodging at the root zone. 
 Thrips have also been blamed. Day and
 
night temperature fluctuation has been suspected, so has hot and dry wind
 
during pollination time in combination with moisture stress but none is sure.
 
Until we have a stable agronomist at the station concerned namely Tarahara
 
agriculture station, we also cannot pinpoint the cause of sterility with
 
scientific evidence.
 

FUTUJRE PLAN AND PROGRA>T 

There are two aspects to our future plans and program. One that is within the
 
1MG stations/farms and two the program with the farmers in co-ordination with
 
the regional agencies of Agriculture Department, Apricalture Inputs Corporation,
 
Agriculture Development Bank and Cooperative Department.
 

Within the 11MG stations/farms we will continue to identify high yielding

varieties that are 
suited for the various parts of Nepal in collaboration
 
with international organizations and regional agencies as mentioned above.
 
Wheat research will continue in terms of varietal development, cultural aspects,

plant pathology, insect resistance and maintenance of varieties that are
 
superior. Breeder and foundation seed will be multiplied within HMG stations/
 
farms.
 

Programs such as Farmers Field Trials, iinikits and multiplication of certified
 
and improved seeds will be conducted with the farmers of lepal. In these
 
efforts we hope to have good co-operation with all arencies such as Agriculture
 
Department and their various divisions, Agriculture Inputs Corporation and
 
their branch offices, Agriculture Development Dank and their branches, Regional

Agriculture Directorates, Agriculture Development Offices, Co-operative Depart
ment and their various Unions and Co-operatives.
 

Specific problems of the various districts discovered by agriculture extension
 
and production programs will be dealt by the 1ational Wheat Development Program

in collaboration with the Regional Arriculture Directorates end I1'G stations/
 
farms in a specific area.
 

In co-operation with the cropping systems program we hone to come up with ideal
 
varieties of wheat, rice and maize that will. give high yields in their given
 
seasons, essentially early to medium maturing varieties of rice which will
 
allow wheat a normal season for good productivity.
 

Wie hope to identify a hill sub-station for NDTDP where we can grow our segrefgat
ing lines to identify varieties that have resistance to hill diseases.
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To provide high quality seed with good germination we hopc to collaborate with
 
Agriculture Inputs Corporation and Agriculture Botany Division's seed laboratory

and its re-ional branches,to identiff seed pockets in the hills and terai areas

of each rewion, 
so that seeds need not be transported over long distances and

their cost per unit is not exerbitant from the farmers point of view.
 

We would like to collaborate with AIC and coonerative unions and cooperatives

in the village level as 
re-ards improving the seed stores 
so that germination

does not deteriorate in long term storage. 
 Seed stores regardless to whom they

belong must have facilities either to control the temperature or humidity or
 
both specially in the terai region of the country.
 

For improved varieties to spread to all corners of Nepal and for them to
 
provide maximum production to the farmers, a sound'seed industry to provide

cheap but good seed is certainly a most urgent need. Technology for the
 
maximum production of wheat does exist. 
 The means of reaching these technolo-.
 
gies to the door steps of the farmers of Nepal have to be improved.
 

Literature Reviewed:
 

National Wheat Development Program, Wheat Research Program 1982-83.
 

National Wheat Development Program, Annual Report 1981-82.
 

International Agriculture Development Service, Report 1981.
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VEGETABLE SEED SITUATION FOR EXPORT MARKET IN iEPAL
 

M.N. Pokhrel, Chief,

Vegetable Development
 
Division
 

1. INTRODUCTION 

The location of horticultural farms in different arwroclimatic regions has

given some advantage to gain experience in vegetable seed production in
Nepal. 
Since last few years, the program of vegetable seed production in

private sector has shown a good possibility of increasing the income of
small farmers in the hills. Considering the 
averaae land holdings (0.3
to 1 ha) and higher profitability from vegetable seed crops as 
 comnared
 
to cereals, there is a bright future of vegetable seed indL try in Jepal

provided that there is an assured market inside or outside 
 .-e country.
As the internal marketing system is pooorly developed and seeds remain

unsold even when there is high demand of vegetable seed in one part or

the other, the production program cannot be boosted up in full scale.
 

As the advantage of cheap labour and suitable agroclimatic regions provide

the opportunity to improve the economy of small farmers through vegetable

seed production, it is relevant to give short introduction of geography

and climate to have an impression of the country as a whole.
 

2. GEOGRAPHY AND CLImATE
 

The kingdom of Nepal is 
a land-locked mountainous country sand-witched

between China and India. 
The country is rectangular in shape and enclosed

between latitude 260221 to 30027 ' H. and longitude 800o' to 88012' E. The
 east west length is 800 km and north south average width is 140 km. The
total area is around 145305 Sq. Km. with a ponulation of 15 million. 
At
 
present only 16 percent area of the country is cultivated and the rest
 
in under snow, forest, rocks and river beds etc.
 

Nepal can be classified into the following subdivisions from north to
 
south.
 

1. Higher Himalayan Zone (Alpine climate).
 

2. 
 Midland Zone (Warm temperate to substropical climate).
 

3. Terai Zone (subtropical climate).
 

The Himalayan zone is located in the northern part of the country. 
There
exist few areas w:hich are knoim as inner Himalayan regions. These regions
are made up of dry and cool valleys and are similar to Tibetan plateau and range in elevation from 2400 n to 5000 m. above sea level. The average

daily temperature ranges from 10C to 100 C in December to January and from
120 C to 210 C in June and July. Rainfall is very limited with the highest

recorded 140 mm falling from June to September.
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The 	midland zone is 
a wide belt consisting of fertile valleys, mountain
slopes and river basins. 
Because the elevation ranges from 600 
- 2000 m
above sea level in this zone the average daily temperature range is 20C
to 170C in December and January and from 200C to 270C in June and July.
The 	averar e annual rainfall varies on a gradient from 1000 mm in the
western hills to 2000 
n. in the eastern hills with 85 percent falling
between the months of June and September.
 

The third one is terai zone. 
 It is a flat plain area ranging in elevation
from 	50 to 75 rnabove sea level. 
The 	average daily temperature fluctuation 	is from 70C to 10-4C during December and January and from 240C to 3 0C
during May and June. 
The annual rainfall is essential.ly the same as that
of the midland.
 

3. 	 SEED PRODUCTION AREAS
 

ThL 
-ide 	variation of climate and a large number of vegetable crops give
the opportunitr to grow one or more crops in one or more climatic zones.
In irrigated areas where soil is suitable for vegetable crops, seed
production programs are being launched successfully. At present, ])
pockets have been selected to operate these programs. However, the most
important areas are as shown.
 

http:essential.ly


DESCRIPTION OF FOUR IMPORTANT VEGETABLE
 

Description/Area 

1. Altitude 


2. Soil type 


3. Microclimate 

4. Most suitable 
vegetable for 

seed production 


Thak Marpha 

2566 m 


Sandy loam 


Very low rainfall 
freezing in winter 

low humidity mild 

summers, afternoon 

wind 


Cabbage, Carrot, 
Cauliflower, Cress, 

Peas, Turnip, Broad 

Leaf Mustard. 


SEED PRODUCTION AREAS
 

Mushikot 

14o m 


Sandy loam 


Low rainfall and 
moderately low humi-

dity frost free 

winter mild summer 


Onion, Radish, 
Cauliflower, Peas, 

Turnip, Spinach, 


Capsicum, Knol 

Khol. 

Kathrandu valley 

1350 m 


Clay loam 


High rainfall (above 
2000 mm annually) 

rainy season June-

Sept, dry Nov. to 

May. Frost in winter 


mild summer. 

Cauliflower, Cress, 
Spinach, Turnip, 

Radish, Broad Loaf 

Mustard.
 

Sarlahi 

60 m 

Sandy loam 

High rainfall hot 
summer mild winter
 
frost free, rainfall
 
from June to Sept.
 
winter dry.
 

Tomato, Eggplant, 
Cucurbits, Capsicum,
 
Spinach.
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4. PRESENT SITUATION OF ON GOING PROGP.A4
 

1. 
 Vegetable Seed Production was done in horticultural ftrms till 1974-75.
However, due to the increasinr demand of seed, production Programs
were launched in some of the command areas of horticultural farms in
private sector as well. 
The effect was very encouraging. In the year
1981-32 a quantity of 30 m.t. vegetable seed were produced. Similarly
in 1982-83, 36 im.t. 
seed will be produced in the farmers fields.
Horticultural farms situated in different agroclimatic regions manage
to supply foundation seed and to supervise the programs in their
command areas. 
 Agriculture Inputs Corporation eventually collects
 
the seeds from the farmers.
 

2. Internal 4arket:
 

AIC is the internal marketing agency for vegetable seeds. 
 However it
has limitation of technical manpower, suitable stores and proper
distribution net-work. Fertilizers and cereal seeds are two big items
with AIC, hence vegetable seeds have not got due attention till now.
There is big difference in quantity demanded by extension program and
seeds sold by AIC in its depots. 
 Even the 30 m.t. of seeds remain
unsold every year in the country due to the poor marketing arrangement.
Therefore the marketing system needs to be improved greatly.
 

3. Scope of Future Expansion of the Proram:
 

If the marketing system of vegetable seeds is imoroved a substantial
quantity of seeds (around 150-200 m.t.) could be consumed annually.
Presently, the internal market may not be higher than 200 m.t. but,
the production could be raised several times more than this amount
depending on the internal and external market. 
Vegetable seed
production enterprise is 
one of the possible means 
for the low income
farmers of Nepal to raise their economy in a short period of time.
Therefore, it is high time to improve internal marketing system and
to explore the possibility of export 
so that a large scale production
program could be launched in the near future.
 

4. Organization of Production:
 

At the national level, there is Vepetable Development Division to test
varieties and production of nucleus and foundation seeds and technical
supervision of the production program. 
Central seed testing laboratory
in the Agriculture Botany Division, Plant Pathology Division and
Entomology Division supervise and check for quality in field as well
as in laboratory. 
FAO Vegetable Seed Production Project is operating
in Nepal to 
imporove the quality of basic and conmercial vegetable seeds
by creating processing, packaging, and storage facilities. 
 In the
regional level these facilities are also available for seed testing,
variety evaluation as 
rell as technical supervision of contract
production programs. 
 Processing and storage facilities are also being
created by FAO Project in important Docket areas. 
 AIC for contracting
with the farmers and Agricultural Development Bank for advancing
production loans 
are actively involved in this program.
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5. 	 Quality Control Procedure:
 

The system of certification of vegetable seeds has not been in
 
practice so far. However, the following orocedures are generally 
folloired: 

a) 	 Preharvest control:
 

i. 	 Basic seeds are produced in government farms.
 

ii. 
 Rigorous plant, root, head or fruit selection is done by
 
technical staff.
 

iii. Off-types are rogued out.
 

iv. 	 Sufficient isolation distances are maintained.
 

v. 	 Colmaercial seeds arc luced in the field of progressive 
farmers sufficientl., ined in seed-production. 

b) 	 Post harvest control:
 

i. 	 Threshing and precleaning is done by the farmers themselves
 
under tha supervision of technical staff.
 

ii. 
 The produce is tested especially for germination and purity
 
in the central seed testing laboratory, Kathmandu which is
 
the member of ISTA.
 

iii. Seeds collected from the growers' fields 
are finally
 
processed, treated, packed and labelled for distribution
 
by AIC.
 

iv. 	 Pathological test are done by Plant Pathology Division,
 
Kathmandu prior to sending the samples out of the country.
 
In case some objectional pathogens are found due measures
 
are taken against them.
 

v. Phytosanitory certificate is provided alongwith the
 

consignments which are sent abroad.
 

PRODUCTION AiM 11ARIMTING POTENTIALS OFVGETABLE SEED FOR EXPORT
 

Internationally, vegetable seed trade is 
a flourishing money spinning

industry. Larger share of the business is however enjoyed by private seed
 
companies of Japan, USA, Holland, Denmark tnd Israel. 
These seed companies

have strong research programis. They develon their varieties and multiply

their seeds in areas where production is cheap. They procure their seed
 
from these areas and market it internationally, through their strong inter
national marketing channels.
 

5 
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To compete with such a organised industry it may be very difficult for

Nepal. 
However, Nepal being a country with suitable agroclimatic conditions
 
for seed production and having cheaper farm labour can take up production
 
on contract basis with the large international companies on agreed price

and quality. 
In this system packin7 and marketing is the responsibility

of contracting agencies. 
They run the risk of unsold stock and losses.
 
There is good possibility for :Iepal to develop a program on these lines.
 

Second system to market the seed is by conventional ways. For this purpose

market survey of potential foreign markot, competitive prices, marketing

channels, quality standards and pricing policies need to be developed.
 

The areas where Nlepal has an edge over others are as follows:
 

It is technically possible in Nepal to produce all types of vegetable
 
seeds as suitable agroclimatic conditions are available.
 

In terms of price it could be competitive in relation to prices of
 
Holland, Japan, USA, due to cheaner labour.
 

- About quality standards, FAO Project is creating necessary facilities
 
to improve quality. 
Quality standard are being developed and these
 
will be matching the standards required for international market.
 

- Potential markets for Nepal vegetable seed seem to be Bangladesh,
 
Burma, Ceylon, Thailand, Tndia and Pakistan which are nearby countries.
 

To explore the possible markets in these neighbouring countries, a market
ing survey must be done to study the vegetable seed situation.
 

Current status of vegetable seed trade in the country of survey should
 
cover all aspects required for complete information on the following:.

- Vegetable crops and varieties popular with farmers, area covered and
 
seed quantity required.
 

-
 Source from where seed is obtained at present.
 

- What is the mechanism of variety recommendation?
 

- Which agency is responsible for seed distribution private or govern
ment?
 

- hat are channels of seed marketing?
 

- WThat quality standards are required? 

Whether government seed regulations in seed exist; if yes, how they
 
are implemented?
 

What are seed quarantine regulations?
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How are the climatic conditions for seed storage? I-hat facilities
 
exist in country for safe storage?
 

What are the prices for seed sold at retail level?
 

I-hat is margin of profit for seed dealers?
 

What packir-; is required i.e. cans, bags, etc. quantity wise?
 

Whether oric-.nal packing or local packing.
 

What is time for planting?
 

When seed should reach dealers?
 

What are import policies of the government?
 

I-That is mode of payment - hard or soft currency and banking 
procedure?
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SEED POTATO MARKETIHG
 

H.P. Maag
 
Co-manager
 
.National Potato Development
 
Program
 

1. 	 OBJECTIVE 

As identification of better varieties of any commodity is futile if there
 
is no scheme to produce their seed, so is seed production without market
ing. Consequently seed narketinf: is not an isolated, selfish activity

but the ultimate tool for the promotion of new varieties. In a wider 
sense, seed marketing is one of the instruments as well as instrumental
 
in the execution of an agricultural development policy. 

In view of the nrincinles outlined -bove, !JPDP's seed pnotato marketing 
activity aims at,
 

(1) 	 promoting a faster spreading of net varieties among the farminr 
community as comnared to the process beinr entirely left to farmer 
to farmer exchanges: 

(2) 	 making sure that the quality seed potatoes are used as seed and not 
ending in the cookinr pots; 

(3) 	providing seed producers adequate returns so that they remain
 
interested in seed production;
 

(4) 	making available to the general'farmer quality seed of new varieties
 
at an affordable price and last but not least;
 

(5) 	establishing a commercially viable, self-supporting system.
 

It is obvious that at least part of the above mentioned aims are contra
dictory to one another. Since, inspite of the introductory remarks, the
 
seed marketing aims may be debatable, supporting facts are mentioned
 
below: 

a. 
 Within the general aim of at least maintaining food output per capita,

potato production should increase at least a the same rate as the
 
population. 
This has to be achieved by increasing production ner unit
 
area, for which varieties and seed had been identified as one of the
 
important but not the only means. Consequently, the availability and
 
utilization of the input seed needs to be promoted.
 

b. Quality seed potatoes cannot be allowed to end in the cooking pot

for want of being sold as seed by the producer, since the extensive
 
seed production tbackstopping. efforts would have been in vain and an
 
expensive wastage.
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C. All around the world, farmers produce as much as they can readily
sell at reasonably profitable prices. However, the farmer being
primarily a producer, he cannot and will not engage in lar'er scale
sales activities. As 
a result in many countries, often specialized
government and cooperative bodies have evolved that take care of the
marketin- needs of the farmers. The needs of the Neoalese farmers

in general and the seed ,rowers in rarticular are in no way different. 

d. 	 Seed of any kind is a presious good. It can and must be priced higherthan the same commodity produced for consumption. However, the price

of seed must not only be affordable but also still such that not only

higher yields but also higher economic returns are obtained.
 

e. 	 Agricultural supTort price and subsidy systems in developed as well 
as developing countries have all become a very heavy burden unon government finances and many a government is arching under them.,lost 	 subsidie s tend 	to at one point, outweirrh their benefits. As
it can be reasonably assumLud that neither 1tG nor a foreign donorwill be able to support a subsidy demanding seed potato marketing
scheme, the pace of a commercially viable self-supporting scheme has 
to be pursued.
 

From 	the aforesaid, it is clear that seed marketing in general is
the art of making two ends meet, namely the marketing goal (economic
viability) and the marketing purpose (objectives (1) - (4)).
 

The following chapter 2 describes how the seed potato marketing

scheme is operating, whereas its achievements and inherent problems
 
are mentioned in chwmtcr 3.
 

2. 	 THE SEED POTATO ARKETING APPROACH
 

1. 	 Introduction
 

'arketin- as a philosophy would mean a systematic and planned

orientation towards the requirements of the clients, with the aim

of a chieving a good return on capital. 
As a result, marketing
 
comprises:
 

-
 Collection of all relevant informations
 

-	 Definition of marketing goals 

- Use of the marketing instruments, in particular
 

-	 Identification of the market and sales channels
 

-	 Price policy
 

- Public relation and advertising
 

-	 Marketinp logistics 
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2. 	 Markets and sales channels
 

The marketinr strategy way be reduced to the questions: W.hat, to
 
whom and howr ? It underlines the particularity that producer and
 
client may be one and the same person. The analogy may be such that
 
a farmer may repurchase part of the seed, that he had produced the
 
season before. In this eaq- the Nnctions of the seed marketing
 
scheme are services like transport, storage and absorption of storage

risk. In all other cases however, the marketing scheme in addition
 
bears the marketing risks. 

It can be safely assumed that there is a market for seed potatoes,

which 	has to be tapped through various channels. The following are
 
the 	possible sales channels,'their potentials and weaknesses:.

a. 	 Contract Farmers:
 

These farmers are a sure and established market. For obvious
 
reasons, they do not repurchase as much seed as the seed
 
marketing unit purchases from them.
 

b. 	 District Arricultura1 Offices:
 

The District Agricultural Offices would be an ideal sales
 
channel, provided the sales prices advocated by NPDP match the
 
ones farmers are ready to pay.
 

c. 	 Semi Government Institutions like AIC and Sajhas
 

Here the same applies as under b. above.
 

d. 	 Integrated Rural Development Projects;
 

As they are generally integrated into the local structures and
 
correctly so, 2nerally the same applies as under b.
 

e. 	 Private Dealers
 

Private Dealers may be useful sales channels, too. However,
 
the interest of private dealers is largely a function of income
 
and profit exmctations.
 

f. 	 Direct Sales to General Farmers Requiring Seed for Potato
 
Production
 

Sales to farmers necessitatcs,
 

- timely, target oriented information and advertising
 

-	 temporary sales points, manned by people that are also 
able to answer the farmers' technical enquiries. 
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• Price Policy
 

a. 	 Seed potato procurement price:
 

The seed potato procurement prices are fixed according to the
 
principles mentioned in the seed multiplication contract. The
 
principles is market price plus 20 nercent. The market price
 
is the average Drice recorded at various markets. These market
 
prices are investigated.
 

- in terai 10 days after final haulm-pulling date, since the 
prices are falling thereafter towards the main harvest 
period 

- in Kathmandu valley shortly before recollection, since the 
prices are increasing between haulm-pulling and recollec
tion

- in the hills 10 days after average haulm-pulling or crop 
maturity, where haulm-pulling is not necessary, since the 
prices remain stable throuphout the harvesting period. 

b. 	 Seed potato sale price:
 

Sale 	prices are usually only one of the means of sales promo
tion. In Nepal, however, the sale prices are of paramount
 
importance due to the prevalent, short term maximum profit
 
orientation and poor esteem or yen disregard of additional
 
services like nuality guarantee etc.
 

In view of the need to assess the economic viability of a seed
 
potato marketing,scheme, the theoretical sales prices are
 
calculated according to the following system:
 

i. 	 Seed purchase costs (market price + 20 percent according
 
to seed multiplication contract)
 

+ ii. Direct costs (material, transport, storage, handling,
 
depreciation)
 

+iii. 	 Indirect costs (production supervision and administrative
 
overheads such as salaries, transports, stationary,
 
advertising etc.)
 

= 	 Theoratical, ideal sales price (still without profit) 

This surcharge calculation is made separately for all produc
tion and sales pockets, according to development regions and
 
within them accordin!r to ecological regions. This method of
 
sales price calculation is only one of various possibilities.
 
This method does not consider other important factors like
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price elasticity, market structure, etc. Nevertheless, this
 
method is sufficient as a first approximation towards an
 
economically sound sales price.
 

The actual sale prices are fixed according to the prevalent
 

market conditions and considering the following range:
 

- Minimum sales orice - a + b 

- Desirable sales price a + b + c 

- Maximum sales price a + b + c + profit 

The above mentioned minimum price comprises the direct costs only
 
and the actual sale prices should under no circumstances be below.
 
The above mentioned desirable sale price is the one at least required
 
for ooeratin!, a self--sustaining seed marketing scheme.
 

At present, the indirect costs do not have to be paid by the seed
 
marketing scheme since the involved staff is either paid by HMG or
 
SATA. Nevertheless, there is emphasis on fixing the sales prices
 

-as high as accepted in the market. This allows to assess to which
 
degree the overhead costs could eventually be covered through the
 
sales income and ultimately to estimate the economic viability of a
 
seed marketing scheme.
 

4. Public relations and advertising
 

The aim of public relations is to make the farmers quality seed
 
minded on the one hand and on the other create an understanding that
 
seed necessarily has a higher price. The aim of advertising is to
 
make potential clients aware of the existing supply, its price and
 
the sales points.
 

5. 'arketinr gistics 

Marketing logistics comprises the supply of the packing material to
 
the contract farmers, control of grading standard, produce recollec
tion, weighing and sealing of the bags, produce transport to storage,
 
storage and transport of the seed to the sales points. Utmost care
 
is applied at each step so that the produce quality is and remains
 
high, in view of the marketing policy.
 

6. Marketing policy 

Thepolicy is to execute all transactions after the seed purchase on
 
a per bag basis. This is to avoid additional and unnecessary handl-
ing costs. In addition, it avoids loss estimates that would have to
 
be built into the sales prices and makes stock control easy. Conse
quently after storage, during which weight reduction due to
 
evaporative water loss occurs, the bags are not opened and readjusted
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to the initial weight, since the number of tuber is not affected.
 
Any weight adjustment would any way be futile since until sale
 
further evaporative vater losses and thus weight reductions will
 
occur. 
To avoid cultiT ie weiaht readjustment, which would only

increase costs, all sales are affected on a per bag basis.
 

EXPERIENCES AND ACHIEVE' E-1'TS 

1. Markets and sales channels
 

a. Contract Farmers:
 

The size of this market is in a fixed proportion to what can
 
be sold through channels b - f. Under constant conditions 
(no expansion and no shirnkage of the seed demand), the 
quantities required by thi seed growers at the present level 
of seed nroduction per unit are. are about, 

- 15 -. 0;Oin terai 

.
- 10 15, in Kathmandu Valley 

- 20 - 251' in the hills (above 2000 m.asl) 

b. District Agricultural Offices:
 

The difficulties encountered in this market channel are
 

- frequent changes of people;
 

- no risk attitude as well as no means to absorb any risk, 
which consequently fully remains with the seed potato 
marketing unit; 

- inappropriate estimation of sales potential at a given 
price , 

- lacking sales attitude of the involved people;
 

- inappropriate intermediate storage facilities which 
together wlt.i a long storage period due to slow sales
 
and the perishable nature of the good cause excessive
 
produce rottage before sale, ultimately creating a
 
negative produce image and financial losses;
 

- no means to pay for the received seed right after delivery,

thu seed has to be supplied on credit;
 

slow transfer of sales incomes to the seed potato market
ing unit, often after many reminders and visits only,
 
resulting in increased overhead costs.
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Nevertheless, there are a few district offices that do a good

job. Yet and unfortunately they are the exception and not the
 
rule. 
Due to the many staff related problems, the sales through

this channel vary considerably from year to year, being about
 

- 10 - 20Z in terai 

- 30 - 50% in Kathmandu valley including the supplies 
ex Kathmandu to districts outside the valley
 

- 10 - 20p) in the hills 

However, it has also to be mentioned that many demands, for
 
rather small quantities, have been received from many districts
 
which could not be fulfilled for either of the following
 
reasons:
 

- excessive transportation costs to the respective places 

- limited availability of seed 

-
 potential danger of diseases transmission
 

c. Semi-Government I stitutions (AIC, Salhas):
 

The same problems basically apply as under b. above. 
Small
 
quantities could be sold through these channels so far and
 
only in terai.
 

d. Integrated Rural Development Projects:
 

The sales through these institutions have been rather neglected.

Partly because similar problems were feared as under b. above
 
but also because of seed unavailability and the potential danger

of diseases transmissions. Consequently the proportion of sales
 
through these channels remained rather nominal.
 

e. Private Dealers:
 

Most of the private dealers are only ready to sell seed potatoes
 
on commission basis. Therefore and because of the general

attitude of big profit without risk, these channels have not
 
been attractive sales outlets. 
 Therefore the sales through

these channels remained small and may even be further reduced.
 
The sales through these channels reaches about:
 

- 20 - 30% in terai 

- 0 - 5$ in Kathmandu valley 
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f. Direct Sales to General Farmers:
 

These sales were largely a function of timely information and
 
advertising. Furthermore, a farmer does not travel very far to
 
purchase his seed potatoes. Consequently, the proportion of
 
such sales is a question of sufficient sale points. The
 
proportion of direct sale reaches about:
 

- 20 - 30/ in terai 

- 20 -40, in T athmandu valley and 

-. 0 - 60% in the hills 

There is no doubt, that a number of sales channels with good
 
potential are existing. Except the sale to contract farmers
 
none of th. other sal!s channels has functioned satisfactorily.
 
It seems that seed marketing has occured through too many sales
 
channels, none of which was actively and properly prepared and
 
supported by the seed marketing scheme to assume its function.
 

2. Price policy
 

a. Seed potato procurement price:
 

The price fixation system has gone through various phases. In 
the beginning, NPDP operated through a committee consisting of 
a farmer, the ADO, tnd the NPDP representative. Since this 
committee system did not work properly, it was abandoned and 
the price is fixed by the NPDP representative alone. However,
 
when assessing the market price, the IPDP representative is
 
occasionally accompanied by contract farmers. 
This system is
 
accepted by the farmers, since they have experienced the •
 
correctness of its application.
 

b. Seed potato sale price:
 

The approach outlined under chapter 2.3. has proved very
 
useful. The pre-calculated minimum, and desirable sale prices
 
are together with the actual market prices an essential tool
 
for the ultimate price fixation. The experiences show that
 
the desirable selling prices should be:
 

Terai
 

Seed procurement price paid to farmers 
 (a) 100%
 

Direct costs 
 (b) 70%
 

Indirect costs 
 (c) 87%
 

Desirable sale price 
 257%
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Kathmandu valley
 

Seed procurement price paid to farmers 
 (a) 100%
 

Direct costs 
 (b) 25%
 

Indirect costs 
 (c) 165%
 

Desirable sales price 
 290%
 

Hills
 

Seed procurement price paid to farmers 
 (a) 100%
 

Direct costs 
 (b) 20%
 

Indirect costs 
 (c) 72%
 

Desirable sales price 
 192rl'
 

This method of calculating the desirable sale prices has one weak
ness. The whole calculation is based on the seed procurement prices
 
paid to the seed growers. This weakness is overcome by recalculating

the percentages every year. Over a time sufficient experience and
 
accuracy can be obtained.
 

The actual sales prices fixation has proved difficult and occasionally
 
created negative reactions.
 

The contract farmers are usually charged a seed price near the
 
scheme's economic one, even at the risk that 
some farmers are no
 
longer willing to conclude a seed nroduction contract. In general
 
however, the seed growers do not complain too much about the seed
 
potato price and are ready to accept it, because the scheme also
 
provides them with a ready sales outlet not only in terms of quantity

but also in term of purchase price, being 20 percent above the
 
consumption potato price in the market.
 

The sales price for seed potatoes sold through the District Agri
cultural Offices, Integrated Rural Development Projects and Semi-

Government bodies have to be fixed as 
early as possible for technical
 
reasons. 
At this early time, it is not nossible to form a reliable 
opinion of the later iuarket and price situation. If ultimately the 
prices are too low, the scheme looses sales income. However, if the 
prices are too hiFh they are not accepted in the markets and the 
various institutions are not in a position to sell the booked quan
tities. 

The sale prices of all quantities, that have not been booked and/
 
or lifted at a certain date, are adjusted to the prevalent market
 
situation. This price may be lower or higher than the price fixed
 
at the early time.
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Based on the recent advertising campaign in Eastern and Central
 
Region Terai as well as discussions in Mid-Western Region Terai, it
 
can be tentatively concluded that farmers are generally willing to
 
pay a higher price than the market price for NPDP seed potatoes.
 
The maximum tolerated price difference is around Rs.- 7.5/kg, which
 
is equal to a surcharge of about 30 percent upon the prevalent
 
selling prices in the markets.
 

3. Public relations and advertising
 

This activity has been neglected and advertising was only used at
 
times when the danger of not being able to sell the seed became
 
real. Usually, this is realized quite late only. Thus the remain
ing advertising time is short for still being in any way effective.
 
First experiences with advertising as a sales promotion instrument
 
showed that radio advertising is quite effective. However, having

been im-lemented shortly before the planting period, it only attracts
 
small clients, i.c. uany clients purchasing small quantities.
 

4. Mar1keting logistics
 

The marketing logistics have been masaged with increasing success.
 
The enforcement of rigid standards and timings was disliked in the
 
beginning, but necessary for being able to reasonably operate and
 
for avoiding a lot of unnecessary harglinF and discussions. In the
 
meantime, however, most of the participants have learnt to stick
 
to the rules also for their oim ad intage. T's means that most
 
farmers are bringing their produce )the rec.lection places on the
 
promised day. Knowing that improperly graded potatoes are not
 
accepted hardly any farmer has nowadays to do regarding at the
 
recollection centre. Similarly seed distribution i9 taking place
 
smoothly. More logistic problems do occur with respect to seed
 
potato supply through other channels, due to non-acceptance or
 
partial acceptance of ordered quantities as well as last minutes
 
orders or cancellations, slow decision making and erratic decision
 
changes.
 

15. Marketing policy
 

In the local context, where traditionally all seed potato sales
 
are executed on a per weight basis, the introduction of the per
 
bag sales principle was quite difficult. Still nowadays it is met
 
with suspicion and people still fear being cheated. However, if
 
the system is properly explained it is readily accepted.
 

The bag-wise sale has one disadvantage, as it discourages kitchen
 
garden production, which usually is not such that it requires a
 
whole bag of seed while on the other hand, kitchen garden production
 
may be a person's first trial and experience with quality seed
 
potatoes.
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4. COMPARISON OF ALIS AND ACH-IEVE 1 EWTS 

The seed notato marketing sch-me has been established as a means to
 
pursue the goals mentioned in ihapter 1. Therefore it is necessary to
 
assess to which degree the goals have been achieved until now.
 

1. Faster spreading of varieties
 

The seed potato marketing scheme is definitively promoting a faster
 
spreading of the new varieties, partly because other farmers than
 
seed growers are purchasing seed from the marketing scheme, thereafter
 
maintaininf it for their further use and nartly but fairly substan
tially through farmer to farmer exchan!ges. This process is parti
cularly noticeable in ecological zones where the farmers are able
 
to store seed rotatoes themselves, i.e. in the mid-hills and the
 
higher hills. 
 In terai, this process is hamnered by the unavailability
 
of suitable seed storage technologies at the farmers hones so that

they rely on cold storage. In places where the farmers do have easy

access to cold storage, they increasingly store their oim seed.
 

2. Use of seed potatoes as seed
 

The aim of guaranteeing the use of seed potatoes as seed and to
 
prevent their consumption is achieved, because the seed potatoes
 
are sold in the very period in which the farmers use to purchase

seed. Secondly, an increasing number of farmers is convinced of
 
the production advantages through quality seed. Thirdly, the seed
 
potatoes are priced higher than consumption potatoes to underline
 
the quality argument.
 

3. Adequate returns to seed growers
 

The seed growers do get adequate returns. Depending on crop manage
ment, 70 - 90 percent of the produced potatoes are in seed size, for
 
which the producer has a guaranteed sales outlet at a price, which
 
is 20 percent above the market price. In addition, the seed potato

marketing scheme provides the packing material, organizes and pays

for the transport from the collection Loints onwards. 
Thus, besides
 
the better price and the sales guarantee, the producer benefits from
 
various other indirect incentives. According to the estimates, the
 
profits-sales receipts minus production costs (inputs and labour) 
-

obtained by the seed 7rowers are about
 

Rs 10'000 - 14'000 / ha in Terai 

Rs 13'000 15'000 / ha in Kathmandu valley and
 

Rs 3'000 - 5'000 / ha in the hills 

4. Seed potato supply to general farmers at affordable price
 

Any Judgement of whether this aim has been achieved or not is
 
largely a matter of interpretation and belief. The acceptance
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by the purchasers of a certain price at a certain time is not
 
sufficient indication that the clients can afford to -oay the price.
 
It may well be that a price is accented by mere necessity, On the
 
other hand, non-acceptance of a tood at a certain price does not
 
necessarily indicate that the potential clients can't afford it,
 
but they don't qive it that value. Over a longer period of time
 
however, the demanded and paid prices as well as affordability are
 
in balance. Consequently, the prices at which the seed potato
 
marketing scheme sells can be assumed as generall-y affordable. 

5. 	 Economic viability of the seed notato maretin- scheme 

The seed potato marketing scheme hais not reached the visualized 
economic viability. At nresent, the sales receipts roughly cover
 
the seed procurement and the direct costs. 
 The sales income does
 
not contribute to the overhead cost coverage. 
The reasons for not
 
having achieved economic viability of the scheme are
 

-	 too high overhead costs in relation to the quantity produced 

-	 insufficient handlinr, of the s.le channels 

- too early and too much emphasis on enforcing the economically 
correct price at a time when the farmers had not yet understood
 
the advantapes of quality seed, thus sales Problems creating
 
higher sales costs and ultimate sales at distress prices.
 

The necessary consequences in view of the present failure to achieve
 
economic viability of the seed marketing scheme are outlined in 
chapter 5.
 

5. AREAS OF OPERATIOHI 

Th seed marketing scheme, in pr.iciple, emphasizes seed potato sales for 
ware potato Production in the saree districts in which seed Production 
takes place. This is for two reasons:
 

1. 	 The seed growers are assumed to have a demonstration effect upon
 
their neighbours regardinr seed quality and generally 
regarding
 
potato production technology.
 

2. 	 Transportation costs 
are one of the key cost factors. Therefore
 
emphasis is on reducing costs by avoidinF lona distance transports.
 
Further emphasis was on sales to adjoinin- districts, since support
 
on Potato production could be given to some extent by the 
same staff. 
Further seed potato requests were fulfilled on the basis of availa
bility of, suitable stocks and transoort cost considerations. 

. FUTURE ACTIVITIES 

1. 	 T'4arkets and sales channels
 

The number of sales channels vill have to be reduced. However the
 
retained sales channels have to be Peared up so as to assume their
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function properly. This may necessitate to depute staff specially
for the purpose as well as to provide adequate training to the
 persons supposed to operate the sales channels.
 

2. Price policy
 

a. 
 Seed notato procurement prices:
 

No change in the seed Potato nrocurement price policy seems
 
necessary at present.
 

b. Seed potato sales prices:
 

The price policy has to be streamlined according to the new
available experiences. 
 This means that the price for seed
for further multirlication and the one 
for seed for ware potato
production needs to be more differentiated. 
As the contract
farriers enjoy a sales 
 uarantee, it can be reasonably high,
while the price for seed for ware potato Droduction needs to be
brought in line with w-!hat the qeneral farmers are ready to pay

above the market price for quality seed.
 

3. Public relations and advertising
 

The public relations and advertising efforts have to be increased.
However these instruments have to be adjusted to and to be used as
a support of the particular sales channels so that the marketing
channel and the sales promotion form a really integrated package.
 

4. Marketing logistics
 

The marketing logistics have been handled reasonably well in the
 past. It will automatically profit from an imProved handling of
 
the market channels.
 

5. MarketingPolicy
 

In principle, the seed sales have to continue on a per bag basis,
so as to avoid additional, unnecessary handling costs. 
 However, as
a means of sales promotion, ner kg sales may be visualized so that
 
a larger number of farmers may try new varieties and get acquainted

with quality seed.
 

6. Cost control
 

A tight control over the costs has to be exercised. In this connection, it is expected that the seed rgroers will assume increasin

responsibility within the system so that the involvement of staff
will become Pradually less. The ultimate aim must be to reduce the
overhead costs per unit seed produced and marketed.
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7. Economic viability 

Further experiences regarding the economic viability of a seed
 
potato marketing scheme are recquired. T.hether this aim can be
 
achieved is still uncertain and depends upon substantial improve
mcnts of factors like,
 

- marketing channels
 

- their successful support by public relation and advertising in
 
conjunction with 

- price policy and
 

- marketinr policy and 

- cost control measures 

A further number of years is required before a conclusive Judgement
is possible and permissible. If after this period an economically
 
viable seed potato marketing scheme is still not possible, the
 
attempt should be abandoned for the reasons mentioned in chapter 1.
 
As a result also seed potato production through contract farmers
 
would have to be cancelled. It would then at least become questionable

whether basic seed production by IIPDP and ultimately varietal evalua
tion shall be maintained.
 

Any cancellation of seed potato marketing would look as being very
 
detrimental to potato production promotion. owever, it should be
 
kept in mind that even in such a case, the impact of WPDP will have
 
been considerable, because in the meantime the spread of new varieties
 
and potato nroduction technologies will have further occured and they

will further be used by the farmers. A further snreading of varieties
 
and technologies would be considerably slowed down, but possibly not
 
come to a standstill. 
As a result NPDP would in no way become absolete
 
since new technical problems are L.ikely to crop up. In addition, the
 
transfer of technology to and the training of the Nepalese potato
 
growers will still need to be continued.
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ROLE OF VARIETY RELEASE COMITTEE MID ITS FUICTIONS
 

H.B. Shrestha, Chief,
 
Agriculture Botany
 
Division
 

INTRODUCTION
 

A variety has a 7reat influence on crop productivity. Hence its registration

to safeguard quality is of great importance to increase crop production. Vith
 
this view, an official Variety Release Committee was initiated in 1974, under
 
the Department of Arriculture/WAG.
 

OBJECTIVES
 

The object of the committee is to provide the farmers with known, tested and

superior crop varieties and to eliminate the unknown, untested, and unreliable
 
ones.
 

PROCEDURE
 

Procedure for the assessment of the superiority of a variety/strain has been
 
developed by the committee. In accordance with the procedure, any variety/

strain evolved or introduced by the breeding institute or the concerned
 
commodity program has to be tested primarily under initial evaluation trials.
 
The promisinr ones 
are then tested under advanced varietal trials .: Agri
culture station/farms and simultaneously at farmers' fields. 
The result of
 
trials, at least of two crop seasons, are presented at the workshop by the
 
concerned crop coordinator and are discussed among the scientists of the
 
related discipline. 
On the basis of recommendations, the breeder/coordinator
 
puts forward the propc,al to the committee for release. Performance data of
 
the candidate variety as compared to the released ones are 
scruitinized by

the committee which then finally decides to release or reject the variety.
 

COMPOSITION OF THE CO:UIITTEE AND ITS PRESENT '11EMERS
 

Chairman:-. 
 The Deputy Director General (Crop Science), A.'I.
 
Pradhanang.
 

liember-Secretary:-
 The Chief, Division of Agriculture Botany, ..B. Shresetha
 

Members:-
 The DDG (Technical Services and Extension) S. !!oin Shah
 

The Chief of concerned Commodity Program.
 

The Chief, Division of Agronomy, A.N. Bhattarai
 

The Chief, Division of Entomology, K.C. Sharma
 

The Chief, Division of Plant Pathology, M.M. Amatya
 

The Chief, Division of Soil Science, R. Shah
 

The Chief, Division of Vegetable Development, 'i.11. Pokharel
 

The Chief, Division of Agriculture Inputs Corporation,
 
B.N. Kayastha
 

The Chief, Division of Potato Development, B.K. Bhumi
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DATA 	PRESENTATION
 

1. 	 Brief reasons in support of the variety proposed for release have to be 
submitted. For example, whether the candidate variety/strain is to be 
released because of hi!her yield, disease or insect telerance, or any 
other specific reason has to be stated cletarly. 

2. 	 Pedigree description with aronomical and nornholorical characters has
 
to be mentioned.
 

3. 	 Experimental results of minimum two crop seasons have to be submitted. 

4. 	 Results of the farmers' field trials have to be included.
 

5. 	 Disease and insect reaction of minimx two crop seasons have to be
 
mentioned.
 

6. 	 Available quantity of breeder and foundation seed should be to be stated.
 

7. 	 Seed sa::mnles of the candiate variety have to be submitted to Divisions
 
of Plant Pathology. Fntomology and Botany (Seed Technolony).
 

THE MEETING TIME 

As and when a breeding institute/commodity propram succeed in finding a better
 
variety that is superior either in renetic/aronomic quality or in yield, it
 
is submitted to the member-secretary with the necessary supporting data. The
 
secretary will go through data records and with the consent of the chairman,
 
fix the date and time of the committee meetin7 and notify the members in 
advance. 

THE MEETING PLACE 

The meeting of the Variety Release Committee normally takes place at the 
Department of Arriculture/E W 11arihar Dhawan/Pulchowh, Lalitnur. 

BASIS OF THE VARIETY RFLEASE
 

1. 	 Members of the committee examine closely the merits and demerits of the 
candidate variety/strain and decide finally to release or reject.
 

2. 	 The committee is authorized to release the variety/strain nationwide or 
for a specific area only for a piarticular reason depending upon the 
situation.
 

3. 	 In case of an internationally recognized varietv the comnittc:e has 
relaxed performance aata for one crop seis on only. 

RECOMEENDATIONS 

The package of practices of the candidate variety/strain have to be stated and 
recommendation of plant protection measures mentioned. 
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OPTIONAL 

1. 	 Early released variety can be withdraim from the recommended list if the 
comittee feels necessary to do so. 

2. 	 The chief of th- Divisions of A7,ronomy or Vetcetables shall be the convener
 
of the reetinr- for the non-commodity and vea.etable crops respectively.
 

Names of the varieties of the crOT species released and recommended for culti
vation:
 

Species Name of the variety Year of release ImportanceA / 

Rice CH-45 195() 1 

U-136 1962 0 

BR-3h 1962 0 
BR-3 1962 0 

TaichunU-176 1966 1 

Chinung-242 1966 1 

1Kaoshin-2,24 1966 0 

Chainan-2 1966 3 

Taichung 7ative-i 1967 0 

Tainan-2 -. 3 
I- 8 1968 2 

IR-5 1969 0 

IR-20 1970 2 

IR-22 1972 0 

Khumal-l 1972 0 

Parwanipur-.1 1973 3 

Jaya 1973 0 

aJsuli 193 1 

IR-24 1975 3 
Chandina 1977 0 

Laxmi 1979 1 

Durra 1979 1 

Sabitri 1979 1 

A/ Very important - 1. Less important - 3
 

Important - 2. Growm only occasionally or not at all - 0.
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Species 	 Name of the variety Year of release Importance
 

Janaki 1979 1
 

Bindeswari 1981 
 1
 

KIanchan 1932 Gaininp nopularity
 

Iiriali 1982 do
 

a.ika 1932 do
 

Maize 	 Amarillo Cuba 1959 0 

Cubano Flint 1959 0 

Ihumal yellow 196 1 

Rnmpur yellow 1968 2 

IKakani v'pllow 1969 3 

Hetauda composite 1972 3 

Rampur composite 1975 2 

Sarlahi white 1975 2 

Sanaki "akai 1979 1 

Arun -2 1931 1 

1'heat 	 Lerma - 52 1960 2 

Petic 62 1967 0 

Lerma Rojo - 64 1967 3 

S- 331 1969 0 

S - 227 1969 0 

NR - 21 1971 1 

K!L - 30 1975 3 

iD - 1930 1975 3 

Lumbini 1981 Yet to be popularized 

UP - 262 1981 do 

Barley 	 Bonus 1974 3
 

Galy 1974 
 3 

ci - 1o448 	 1974 3 

FBL - 56 1971, 3 

Ketch 1975- 3 
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Species 
 Name 	of the variety 
 Year 	of release Importance
 

Millet Okhale 1 
 1930 
 2
 

Dalle -. 1 1980 
 2
 

'lung-bean Pusa Biisaki 1976 
 2 

Lentil Sindur 
 1979 
 3
 

Simrik 1979 3 
Sisir 
 1979 
 3
 

Chick-pea Trisul 
 1979 
 3
 
Dhanush 
 1979 
 3
 

Black-gram Kalu 
 1979 
 3
 

Mlustard  4 1980 
 3 

T -	9 
 1980 
 1
 

Peanut B - h 
 1980 
 2
 

Soya 	bean Hill 
 1978 
 2
 

Hardee 
 1978 
 2
 

PROGRAM CHIEFS 

1. 	 G.R. Rajbhandari 

The co-ordinator, National *'aize Development Program, 1a3pur.. 

2. 	 B.B. "athema 

Actinr co-ordinator, "NationalRice Development Pro-ram, Parwanipur. 

3. 	 P.S. Rana 

The co-ordinator National Wheat Development Program, Sidhafthanagar. 

4. 	 Dular Chand Pathak 

Acting co-ordinator National Oil-seed Development Sarlahi. 
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FAO SEED Ir4PROVEMF!T AJ' D DEVELOPAIEJT PROGRA I (SIDP) 

11.0. 'Jigneli,
 
Technical Senior Officer
 
FAO Rome
 

BACKGROUND
 

The use of good quality seed, associated with an adequate supply of water and
fertilizers, is the quickest and most rewarding way of increasing crop produc
tion and productivity. !,ithout -ood seed, the impact on crop yields of other

inputs will not be hiahly significant nor, often economical. 
 Apart from its

direct impact on yields, good. quality seed has other merits: its use can

benefit both small and large farmers- it allows for flexibility in cropping

strategies; unlike other innuts, it can be adapted to less favourabla climatic
 
conditions and finally, it is a renewable resource.
 

Despite these attractive features, thu production of quality seed is still
 
limited in many of the developing countries and is not nroperly organized.

The FAO Seed Review 1979-30 emphasized that the constraints in the seed sector
 
were caused by the lack of proper institutions, inadequacy of finance for

facilities and eauipment, and the severe 
shortage of trained mannower, parti
cularly at the intermediate and lower levels, which are critical to the needs
 
of medium and small farmers.
 

In response to repeated requests from member nations, FAO implemented SIDP in
1973. Todate 130 countries are coonerating with SIDP, which is operated by the 
Seed Service (AGPS) of the Plant Production and ProtecL-ion Division.
 

OBJECTIVE
 

The objective of SIDP is to assist the developing countries in the establish
ment and operation of efficient seed programs and to mobilise multilateral and

bilateral resources for this purpose. Specifically, this includes the formula
tion and implementation of national seed programs and projects; and through

these, introduction, evaluation and release of improved varieties, the produc
tion and multiplication of seeds and planting material and the quality control,

processing, distribution and utilization of imnroved seeds.
 

RESOURCES
 

The resources of the FAO Regular Program provide the initial input, with sub
sequent support coming from multilateral, e.r. the United rations Development

Program (UNDP), and bilateral sources under Trust Fund (TF) arrangements and
FAO's Technical Cooperation Program (TCP). For this purpose, a built-in
 
feature of SIDP is the promotion of links between national seed development

institutions and international and private organizations engaged in seed
 
production and seed research and technolomr.
 

The major TF donors were the governments of Austria, Bahrain, China, Denmark,
Iraq, Italy, Nigeria, Norway, Sweden, Switzerland and the Arab Gulf Program. 
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DESIGN FOR I'TPLEENTATION
 

Since its inception, the SIDP's 7uidinr principle has been the harmonization
 
of technical assistance inputs with the priorities of the crop sector as

defined in the country's agricultural developrent pltn. Particular care is

taken to select activities which fit with the development stage of the seed
 
sector in the recipient country. 
For example, in countries where no improved

varieties have been identified, the assistance will focus on *programsfor the
introduction, identification nnd testing of suitable varieties and on the

establishment of special farms to produce basic seed of the varieties identi
fied. Uhere suitable varieties already exist and means for their oroduction
 
are 
available, assistance will go to the building of institutional capacity,

improving technical infrastructure for furthering the release and diffusion of

varieties, strengthening seed quality control 
 including legislation, and over
coming the difficulties in the Processing, storage and distribution of seed.

In most cases, special attention is given to manpower training and to meeting

urgent requests for snecialized oquinment. The benlficiiries of SIDP are the

seed producers and consumers in the developing countries and donors who wish
 
to assist the seed sector.
 

ACTIVITIES
 

The emphasis of activities sponsored by SIDP is on varieties adapted for

differing agro-ecological conditions, including iainfed and irrigated areas,

as well 
as marginal lands and areas nrone to drought. The selection of promis
ing local varieties usable for improvement is also encouraged. Although the

primary output of SIDP is the production and provision of seeds, ib also
 
includes institution-building and supnort (training of manpower and prepara
tion of technical guidelines).
 

Up to 1981, the strategy imp'lied stocktaking of seed production activities in

member countries, developing technical !uidelines, introduction of suitable
 
cron varieties, formulation and implementation of seed projects. Considering

the pre-eminent role of food crops, special attention was paid to the produc
tion of quality seed of food crops, though in program formulation the require
ments of other crops of major social and economic importance were not neglected.

However, because of resource limitations, the bulk of the assistance went to

the least developed and most seriously affected countries.
 

From the inception of SIDP in 1973 until December 1981, 270 projects in over

70 countries had been implemented with a total allocation of US$ 105 million
 
supported by UIDP, TF and TCP. 
In addition, about 500,000 seed samples were
dispatched to 140 countries for experimental nurnoses, over 1500 neople were

trained and several text-books, technical guidelines and information material
 
published in English, French, Spanish, Arabic and Chinese.
 

Since 1982 selected priority actions have been based on seed utilization campaigns and the establishment of seed security reserve stocks. 
 A correspond
ing effort has been made to respond to an increasing demand from many FAO

member countries especially, in Africa and Asia for technical support and, in

particular, for strenpthenina of national seed services. 
Promotional activi
ties have continued and have been expanded to meet specific needs in implement
ing training programs both at recional and national levels. 
Detailed informa
tion on the availability, characteristics and adaptability of crop cultivars
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has been collected and stored for retrieval and dissemination. Priority has
 
been uiven to the exchanrc and distribution of croD varieties for evaluation
 
by national institutions.
 

r EQUIRE!ITLTS
 

To achieve the crucial nroduction increase from imnroved seeds and to enable
 
developing countries to become self-sufficient in seed production, a sustained
 
and increased level of resources is required.
 

Further Information available fron:
 

hief. Seed Service
 

Plant Production and Protection Division
 

FAO, Vio delle Terme di Caracalla
 

00100 Ronf, Italy 
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SFED PRODUCTIO.'i AT PAIY1RIBAS AGRICULTURAL 

CEIITRF 

I.G. Hunter
 
and '_.R. Bhattarai
 

INTRODUCTION
 

Pakhribas Aqricultural Centre (PAC) is situated in the Pakhribas Village Pan-.
 
chavat (2702' lat. 87017
 ' long) in the Koshi Zone. The Centre has 80 ha. of

land ranging in altitude from 4200 ft (1275m) to over 6500 ft 
(1970m).
 

The project started in 1973 with a scheme to provide training for retired or
 
redundant British Gurkhas. 
 In 1-973 and 1974 the present land was purchased

and research and production started. 1975 saw a modification cf policy, which

resulted in PAC serving the whole f-rminr comnunity or certain target Pancha
yats" and not just ex-arrny personnel. The Panchayats were selected on avproval

of the Department of 'Xriculture. Originally, four Panchayats were selected
 
and this has now increased to a total of fifteen. 
 Over this last year, PAC

has also started to rive supnort to the Koshi Hill Area Rural Development

Project (KHARDEP), vrorkinp in two Agricultural Service Post (ASP) areas 
- at

Morahang and Tankhuwa. This 
covers another eight Panchayats. It is anticipated
that as more ASPs are developed, PAC will help on technical and seed production
 
matters over a wider area.
 

DEVELOPFJEIT OF SEED PRODUCTION
 

1. Field Croos
 

Growing crons for seed production started in 1976 to "decrease outside
 
dependence" on 
seed supplies and to encourage "generation of cash' for
 
the farmers. 
 The first time crops for seed were groom on contract in

the, Panchayats was in 1977. 
 This was after initial varietal trials in

farmers fields, and was aimed at meetini 
the local demand. 14 m.t. of
 
RR21 wheat seed vas produced in the Panchayats but the maize crop was

badly reduced by bad weather. All seed production was Dreceeded by

farmer training on the growinq and maintenance of the seed crops.
 

In wheat, production has steadily increased over the years, maize produc
tion levels remaining more stable. 'lost of the production has been gro m
 
on contract in farmers fields, 
as the land on the centre has only a pro
duction capacity of approximately 1 m.t. of wheat and 3 m.t. of maize.

Contracts were first drawm up in 1977 and the form has been modified over
 
the year.
 

In this present season PAC is working with 52 farmers 
on contract to grow

wheat seed (RP21) and last season over 50 farmers grew maize (Hletauda

composite, Amrillo del BaJio and Arun 2) on contract. 
51 Ha. of wheat
seed crop have been sovm this season with a potential for yielding 2t/ha.

The policy of the extension sections in the past has been to carry out very

strict cleaning and seed selection so that only about 20 percent of the
 
crop has been taken for seed. 
This has been to maintain the standards.
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A system of premium payments to the growers has evolved over the years,
with the level of bonus, above -. base price, worked out on the quality 
of the seed. The maximum bonus is 30 T.mrcent.
 

Table 1 

SEED PR ODUCTION OF FIELD Af1D VEGETABLE CROPS AT
 

PAKYRIBAS AUICULTURAL CEN7TRE (in Y~-s).
 

Year
 

Crop 1977..-78 1973-79 1979-80 1980-81 1981-82
 

Wheat ].1i 00 ].6,409 17,082 25,000 13,739 

Maize HA 7,037 5,600 6,558 6,278
 

Vegetables 50 94.63 24.72* 171.2 509.5 

Peas 80 48 NA IA 26 

Change in reporting year. 
Figures excluded winter vegetable seed
 

production.
 

The major field crops grown for seed are maize and wheat but some vegeta
bles have been -roi.m at the) 6ntre for a number of years. Lentil seed
 
production has also started.
 

2. Vegetables
 

Seed production started in 1975-76 with a total of 9.705 kg o' seed being
 
produced at the Centre. 
The initial crops that were grown for seed included 
radish, cauliflover, carrot, cabbage and turnip. Vegetables were first 
grown on contract in farmers fi(:Lds in 1980. Farmers -roduce winter 
vegetable seed but summer veretable seed *production (which is small) is 
still all done at the Centre. Production targets are set after consulta
tion with IMhG() and taking into account PAC and KIIARDEP's requirements. 

DELOPVE3IT OF SEED 0UALITY C07 TROL 

With the start of the seed multiplication program, the need for quality control 
became evident for several reasons - to ensure viable seeds were sold; to 
ensure that they were of the correct variety; and as is important, to pay the 
seed grower the premium given for quality seed. In 1979 a seed laboratory 
was established and began doinU quality control work in 1980. 
 Laboratory tech
niques were established and a technician trained in carrying out moisture
 
content, germination and purity tests to the International Seed Testing Associa
 
tion standards. Testing is not orly done on seed crops but also on trial
 
material used by other sections at PAC.
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The next area of quality control that is being irivestigated in the rrowing ofcontrol plots of all the seed lots tested in the laboratory. This, a]og withthe field inspection, gives a control on varietal purity and internal seedborne 	diseases which may not be evident in laboratory testing.
 

Another development within the last two years has been the use of lot numbers
for all seed lots used in the PAC system and the labelling of all seed sold.
This is essential for tracing the prorress of a batch of seed as 
it moves
through the production process from one veneration to another. 
The label on
every 	bag is provided by AIC as 
part of their improved seed scheme and provides
details on the lot number, variety, label no., 
production year, 7erroination
percentage, moisture, date of testing,and treatments, if any.
 

Table - 2
 
UTBER 	 AND TYPE OF TESTS DONE ON INDIVIDUAL CROPS IN THE SEED 

LABORATORY FROM DECEIBER 1981 TO NOVEIBER 1962 

TEST 
TYPE
 

Crop s 	 Germination Purity toisture Content Total
 

Maize 
 77 53 
 314 
 444 
Wheat 
 107 82 
 102 
 291
 
Rice 
 21 
 3 	 13 
 37 
Barley 
 19 
 0 
 0 
 19
 
Oats 8 3 	 5 16
 
Lentil 
 7 	 4 14 25 
Peas 
 19 
 1 
 1 
 21
 
Sorghum 
 5 	 0 
 0 
 5
 
!lillet 3 	 0 1 4
 
Soyabean 
 3 	 0 27 30 
Radish 
 34 34, 	 34 
 102
 
Cauliflower 26 25 26 77 
Rayo 
 11 11 11 33
 
Brocolli 
 7 	 7 
 7 
 21
 
F. Bean 
 15 	 1 
 1 
 17
 
Chilli 
 4 	 3 
 3 
 10 
Turnip 3 3 	 3 9 
-,ustard 7 	 0 0 7 
Capsicurn 
 6 	 0 
 0 
 6
 
Onion 2 2 	 2 6 
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TEST TYPE
 
Crops Germination Purity Hoisture Content Total
 

Cabbage 3 0 0 3
 

Brinjal 1 1 1 3
 

Vetch 4 0 0 4
 

Clover 3 0 0 3
 

Others 28 1 0 29
 

Total 1423 234 565 1222
 

Thus, if a farmer has a problem, the history of the seed can be traced back
 
and if the fault is in the seed, that lot can be withdrawn.
 

PRODUCTIONITHE PRESENT SYSTETI OF SEED 

The system for seed production on contract is similar for both crops and
 
vegetables and can be broken into phases. They are:

1) The Planning, Training 1) Production target set.
 
Phase 2) Farmer selection.
 

3) Farmer training.
 
4) Contract.
 
5) Lot number allocated to farmer.
 

2) Growing Phase 6) Inputs supplied..
 
7) Supervision.
 
8) Field Inspection.
 
9) Harvest/Initial cleaning.
 

'3) Processing, Testing, 10) Seed to PAC or project house
 
and Storage Phase in Panchayat.
 

11) Seed sampled.
 
12) Seed tested.
 
13) Further drying and cleaning.
 
14) Paymqnt of Farmer. 
15) Seed stored in iidividual lots.
 
16) Seed treated and packed.
 
17) Seed sold.
 
18) Control plot sown out at PAC.
 

1. Plannina/Training Phase
 

The production targets are set within PAC on consultation with HMG(N)
 
and AIC and take into account the estimated future demand for seed in
 
the PAC target area. In wheat, for example, PAC has 3 generations
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growing this yeEr, and so targets have to be estimated for requirements

in 1984-85. Farmers 
are then selected by the field assistants, JT/JTAs
 
on such criteria as exnerience, interest and suitability of their land
 
for the crop. They attend a four or five day training course at PAC on
 
subjects ranging, from crop husbandry to the theory of seed formation.
 
A lot number is allocated to each farmer. 
This can be done at the end
 
of the training course, and is entered in the register being kept by the
extension staff. 
This register records the farmers name, Panchayat, ward,

seed crop, varietr, area, oriin of seed (by lot no.) 
and the lot no. of
 
the seed to be harvested.
 

2. Production Phase
 

Seed, fertilizers and pesticides are supplied to the farmer from PAC on
 
a cash or ADB loan basis and the farmer plants the seed on the alloted
 
field. Supervision and advice is given to the seed prowers throughout

the season by the Panchayat based field assistants and visiting senior
 
staff from the extension suctions. The crops. are inspected by staff 
Ideally, the crop should be inspected two or three times, but in some
 
cases one inspection has to suffice due to lack of staff. 
Harvesting

and initial cleaninp is done by the farvers under the supervision of the
 
field staff.
 

3. Processing, Testinp and Storage Phase
 

The seed is brought into the Centre, or the project house in the Panchayat

(wheat and maize) by the farmer. It is then sampled by the staff and sent
 
to the laboratory for testing. 
There it is tested for moisture content,

purity (species, weeds, insert matter) and germination. Based on the
 
result of the tests, the farmer is paid a premium above the agreed basic
 
price, in wheat and maize. 
There is no premium system for vegetables.
 

From this year the seed is being stored in individual lots and not being

bulked as in the past. 
Wheat and maize are fumigated with Phosthoxin
 
then stored in metal bins lined with olastic. Veretable seed are stored
 
in plastic bins.
 

The seeds are stored untreated and are only treated when being packed,

approximately one month before distribution and sale. 
 Treatment is with
 
Malathion and BHC dust.
 

PRICING AND MARETING PROCEDURES
 

Purchase price of vegetable seeds is the price laid down by IMG(Nl). 
 No distinc
tion is made between acceptable and excellent batches of seed. 
For crop seed,

the buying price is worked out by the extension section heads, assistant heads
 
AIC and ADE representatives and fCarmers representatives. In general, the base
 
price is taken as the market price in the area over a number of weeks. To this,

graduated increments are added to a maximum of 30 percent, depending on quality
moisture content, germination and purity.
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In the past, PAC subsidised the cost of cleaning, treating and bagging seed.
 
This is being phased out. The selling price is now being set to cover all
 
recurrent costs. 
 In setting the price of seed the following is taken into
 
account:-


Buying price of seed
 

Labour costs - cleaning, treatin-,
 

Chemical costs
 

Packing costs
 

All marketing in the PAC target area is done through the field assistants or
 
JT/JTAs (KIJARDEP). 
 They sell seed from the project houses or Arricultural
 
Service Posts. 
 PAC acts as a project house for Pakhribas Panchayat and also
 
distributes seed to selected growers.
 

EXPERIENCES 

One of the recurrent difficulties in the seed nrogram is getting farmers to
 
honour their contract and sell seed to PAC. 
This in not a difficulty in the
 
local target area, but in the Taplejung District to the north defaulting can
 
occur. 
In a bad season, crops are poor and in a food deficit area the farmers
 
with to keep their crops for feed. The PAC northern target area is also on the
 
route north to Wallenchung and Tibet and the farmers get a higher price selling
 
crons to be carried north for food, than they would selling for seed. This
 
illustrates the need for a seed area to be self sufficient in food grain before
 
the sophistication of seed production is introduced. 
Also some sort of work
able penalty system must be developed for contract defaulters.
 

Another problem which has to be overcome in the hills is one of transport. PAC
 
has been tning to develop self sufficiency in seed, within Panchayats to over
come this. This will cut down transport costs both for the farmers and the
 
institutions, the bulky crops such as maize and wheat being produced and stored
 
in the Panchayats.
 

Working in 14 Panchayats, quality control is hard to monitor. 
To be self 
sufficient within a Panchayat there has to be several seed growers in each 
panchayat. This then creates problems for effective quality control work in 
the field. It would seem that after the initial work at PAC of identifying
 
seed growers in all Panchayats, there should now be a change to identifying
 
suitable panchayats in which to concentrate the seed production effort.
 

In the past, Pakhribas has maintained its owm foundation seed, as it has always

experienced difficulty in obtaining the right quality of seed, at the right time.
 
This policy will be chancinC and it is hoped that foundation seed can be brought
 
in from government stations every year, to fit into a generation system of seed
 
production. Several bodies, though, have expressed concern as 
to the availa
bility of foundation seed on a regular basis. 
 It is therefore suggested,
 
that a new body be set up soluly to produce foundation seed. Breeders are
 
not interested in producing it and it is not a commercial crop that is attrac
tive to AIC business. So, as in other countries, a para-government seed
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development organisation should be set un to take breeder seed and multiply

it to produce foundation seed. The or(-anisation could deal with both cereal
 
and vegetable seed.
 

As Nepal moves towards nation-wide seed production schemes with the flow of

seed between 'ovcrnment sources, private sources and aid 
projects increasing,
it is essential to develop a single seed identification system for the country.
It is realized that our lot system differs from AIC and I4MG(N) systems.
Hence, efforts should now be made to standardise lot number construction.
 

It has also been the ex1oeri.?nce at 
PAC that it is very difficult to maintain

isolation distances between cross -pollinated crops, in particular maize. In

the hill situation, with small 
 -and holdings, it is sometimes imrossible to
 
get the required isolation. 
PAC have tried several methods of iettinr over

this obstacle. 
One way has been to ret a group of neighbouring farmers to
 
cooperate in seed production, to produce "alarge block of seed crop. 
The

edges of the crop 
can always be rejected for seed if isolation is poor. An
other method of achieving isolation has been to soir seed crops either before
 
or after the main crops, thus giving isolation in time. This works in theory

but it is not so effective in practice. 
With the wide variety of conditions
 
in the hills, and the comnosite nature of the maize crops (both local and
 
improved) flowering can occur over a long time span, negating the effect of

different sowing dates. 
Another, more nractical method of semi-isolation is
 
to ensure that farmers near a seed crop are rrowing improved seed of the
 
same cultivar from a knowm source. As all maize crops 
in the hills are
 
composite cultivars a small nercentage of out-crossing can be accepted if a

strict control is kept 
on the number of generations allowed. This will hope
fully be done at PAC if foundation seed can be supplied every year.
 

A problem that is now being erperienced in KIARDEP ASP Panchayats is that AIC
 
are unable to buy and store 
seed in the ASP buildings. They can only work out

of district centres. The Panchayat level work of buying and storing seed is 
supposed to be carried out by the SAJI!As 
or an AIC agent. Even if they are
 
present in the ASPs it is felt that they will not have the necessary funds for
 
proper cleaning, storage, treating and packaginT of the seed in these ASPs. 
The only way this cun be overcome is if AIC can be authorized to work outside
 
the district centres.
 

FUTURE PLANS AIND PROGRAXl 

PakhribaE Agricultural Centre in shifting away from producing seed at the

Centre. S f
In the past, foundation seed were maintained through strict control 
and selection measures. 
This is being phased out and it is hoped to use
 
government 
sources for foundation seed.
 

Pakhribas has in the past., concentrated its extension activities in 14 
selected
 
Panchayats. 
Now, it will be aiding KHARDEP in its agriculture program in 12ASPs covering approximately 50 Panchayats. Part of this work will be in seed
 
production. PAC will also work irith AIC/SPISP to produce a coordinated seed 
program for the KHLIRDEP area, 
The canacity for the laboratory at PAC will

probably be increased to cope with seed work for 4 SPISP seed houses (at
Pakhribas, Terhathum, Bhojpur and Chainpur), 
a limited amount of ASP/KHARDEP
work, and the H.IiG(N)/FAO vegetable seed production work centering round the 
Dhankuta Aricultural Station, Parepatle. 
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Seed production for the Pakhribas SPISP seed plant will be in the adjacent
Panchayats and some work will be monitered in the KHARDEP ASPs although, in
the future, it is envisaged that the 4 SPISP plants vrill serve the wholeKHARDEP areas with very little additional ASP seed production.
 

It is hoped that the seed laboratory will receive official recognition in the
near future, so that it can become fully integrated into the MIG(N) seed production and quality control Programs.
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THE VEGETABLE SEED PRODUCTION PROJECT
 

A. Shilo, FAQ -
Project Leader 
Vegetable Seed 
Production Project
 

1. INTRODUCTION
 

The Vegetable Seed Production Project is a Joint Project of MG-FAO
 
financed by the government of Switzerland. The Project was initiL ed
 
by a consultancy by a German expert 7I. laurer, who was in Nepal in 1978
 
in the framework of a TCP Project for Trainin- in Vegetable Seed Produc
tion.
 

The Project had initially a total budget of 1.238.500 US$, donated by
 
the Swiss Government, for a duration of three years. The Project Docu
ment was signed a August-September 1980 and started in February 1981
 
with the arrival of the first expert S.S. Rekhi.
 

To day the international staff consists of five members:
 

- One Project Leader
 

- One Expert in Vegetable Seed Production
 

- Twro Associate Experts for Vegetable Seed Production 

- One Associate Expert for Seed Marketing
 

The Projects works in close cooperation with its counterpart team, the
 
Vegetable Development Division of the Department of Agriculture in
 
Khumaltar. The Project under its current phase will end in April 1984.
 

2. GEOGRAPHICAL DISTRIBUTION OF ACTIVITIES
 

The Vegetable Seed Production works in five seed production centers: 

- Khumaltar, in the valley of Kathmandu, in the premises and the farm 
of the Vegetable Development Division 

- H!4G Agriculture farm at Marpha (Mustang) in the trans Himalayan 
zone. 

- HMG Horticulture farm at Nawalpur (Sarlahi) in the subtropical zone 
in the terai. 

-. LMG Vegetable Seed Production Center at Mushikot (Rukum) in temperate 

hills. 

- 1IG Horticulture Farm at Paripatle (Dhankuta) in temperate hills. 
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This geographical distribution enables the Project to deal with a large
 
range of vegetables for seed production, from cold winter types like
 
cabbage and carrot to subtropical types like cucurbits.
 

IIATGE OF ACTIVITIES
 

- Seed Production
 

- Field Experiments
 

- Equipment
 

- Buildings
 

- Training
 

The details of our activities are included in our proposal for working
 
program which was written and published recently.
 

1. Seed Production:
 

The project assists the Vegetable Development Division in meeting
 
the targets of seed production fixed by 11MG. This assistance covers
 
planning of quantities and varieties of seed to be produced in the
 
five sites, the supply and production of basic seed at the sites,
 
and supervision of the seed production in the farms and in the
 
fields of contract farmers. This supervision embrances all the
 
growing period and post harvest operations until the seed are ready
 
to be handed over to AIC. (For instance, all the radish seed pro
duction in Bhaktapur were cleaned in the processing plant at
 
Khumaltar before reaching AIC).
 

As a whole the project deals with 12-15 different kinds of vegeta
bles, all included in 1MIG targets, namely cauliflower, cabbage,
 
broad loaf mustard, radish, turnip onion, tomato, eggplant,
 
chillies, beans, peas, cucurbits, leafy vegetables etc.
 

2. Field experiments:
 

Field experiments are conducted in three centers under direct
 
supervision of the FAO staff, and in two other centers with as much
 
supervision as the project can give within limitation of its oim
 
manpower. The project deals essentially with two kinds of experi
ments:
 

Variety trials, to identify which varieties should be recommended
 
for the fresh market.
 

Seed production trials, on varieties already recommended; these
 
trials deal mainly with dates of sowing, spacing and other
 
agronomic practices.
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In experiments, the project deals with 8 
- 10 different species of
vegetables namely cauliflower, cabbage, carrot, onion, radish,

tomato, eggplant, watermelon, peas, beans etc.
 

One full report on the first year of experiments was recently

written and published by the expert on vegetable seed, who is also
incharge of the experiments. 
A summary of his conclusions rnd
 
recommendations is available.
 

3. Eguinment:
 

One of our first activities was to make a full inventory of existing
field equinment in all five sites, and to identify the needs for
 
repairs of neir equipment.
 

The field equipment which needed repair has already been brought
back to operational condition, specially in the processing plant at

Khumaltar. 
Most of the new field equipment has been purchased and
dispatched to the sites accordin- to the needs, 
 Whenever possible

these purchases were made in Iepal.
 

4. Buildings:
 

The project has in its prorram to build eight structures:
 

-
 One Training and laboratory building at Khumaltar,
 

- 0 e Processing shed with qir controlled store at Khumaltar,
 

- Three smaller processing sheds at Plawalpur. Iarpha and Mushikot,
 

-
 One onion store at Hushikot,
 

- One small training hall at Nushikot, 

- One living quarter at Marnha. 

For all the buildings, plans are ready and we are in the process of
selecting contractors. 
 The Project already comnleted the construc
tion of a garage at Inumaltar and a water storage pond.
 

5. Training:
 

Training is one of the major components of the Vegetables Seed Production Project. 
The project organized many activities in the
 
country and abroad as well.
 

a. Training in Nepal:
 

For contract and leader farmers: four trainings have already

been organized in four sites of the project: Khumaltar, Sarlahi,

Dhankuta and Rukum. 
A fifth training will be held in May in
 

f
 



- 155 -

Marpha so that at the end of the project one training for
 
farmers will have been organized in each site.
 

For Junior Technicians and Junior Technician Assistants, two
 
training have been already held, one in nhumaltar for JTs from
 
mid-hill area, and one in --srlrhi for the subtropical area.
 
Another training ,ill take place in !lay in Tiarnha for JTs from
 
hi-h.-hills area. At the end of the Project one training rill
 
have been held for JTs from all the three main arroclimatic
 
areas of Tlepal. 

For officers, two workshops were organized in Kathmandu, in
 

which officers can present results of their activities, discuss
 
the proqram for the coming season, and listen to some lectures
 

on specific new tonics.
 

The project also ormanized field days, where farmers are invited
 

to visit seed production plots and experiments in IflIG farms, and
 
visits to farmers fields. These field days are organized at
 
crucial time of the season, and give an opportunity to farmers
 
to see new crops, neir techniques, and express their vicws and
 
their problems, which are duly recorded.
 

b. Training abroad:
 

The Project has a limited budget for training abroad equal to
 
22400 $ and tries to take maximum advantage of it.
 

Three Junior Technicians were sent to India in 1982 to attend
 

trainings organized by the National Seeds Corporation of India.
 
The national counterpart of the pro.lect participated in the
 

SIDA conference in Nairobi in June 1981 and in August 1982
 

was on a 3 weeks study tour in Germany, Denmark and Israel.
 

One of the officers, has been selected to attend a 20 months
 

practical training in plant breeding and variety maintenance
 

in Israel. He is expected there at the beginning of !.arch 
1983. Three other officers ill particinate in a 10 days
 
study tour in India, under the leadership of Rekhi, to the
 

National Seeds Corporation of India and seed production area
 

in north Iddia. The project also finance the participation
 
of the DDG, Horticulture to the XXIst International Horticul
tural Congress in Germany in August 1982.
 

6. Publications:
 

Apart from regular reporting and proposals for working programs,
 

the project has published sev6ral technical publications, among
 
them:
 

Proceedings of the First Workshop on Vegetable Seed Produc

tion which is a compendium of the technical lectures given at
 
the workshop.
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Recommendations for plant protection, bilingual in Nepali and
 
English.
 

- Technical reports on field trials. 

Excerpts and reprints 6f articles published by FAO consultants
 
and other highly qualified experts.
 

4. NEW ACTIVITIES
 

1. Marketing survey:
 

The Project will start 
soon a survey to determine cost of production
 
for vegetable seed, as compared to alternative crops. Later on the
 
survey will try to study distribution channels and prices paid for
 
the seed by farmers. For these surveys an additional associate
 
expert was recently recruited and has already started to work. 
In
 
a later !tage the project intends to request from FAO a high level
 
consultant who will analyse the results of the survey and suggest
 
ways to improve all the marketing part of vegetable seed industry
 
(collecting, distribution, pricing etc.).
 

2. Vegetable Seed Camaign:
 

The Project will start a vegetable seed campaign, the objective of
 
which is to promote use of better seed among the farmers in vegetable

production areas. The vegetable seed campaign will follow the minikit
 
pattern of Integrated Cereals Project, i.e. samples of seed, fertili
zers and recommendations for use will be distributed to selected
 
farmers, who will grow these seeds in their fields. 
 A close follow up

will be performed. The vegetable seed campaign will orerate in five
 
vegetable production areas: Kathmandu, Trishuli, Panchkhal, Mugling

and Pokhara, 
An associate expert is on the way to be recruited, and
 
the campaign will start as soon as he reaches Nepal.
 

5. SCOPE FOR THE FUTURE
 

To establish a vegetable seed industry on good grounds takes much more
 
than three years, and the project has no pretention to reach such a goal

during its short existence. Therefore, now, one year before the official
 
end of the project in its current phase, is time to start thinking on the
 
extension of the project into a phase II.
 

A consultant was hired in 1982 to analyse the present situation, visit
 
new sites and gather the necessary data to formulate a proposal for an
 
extension of the Project. This c6nsultant spent five months in Nepal,

he visited all the sites of the Project plus several potential new sites
 
for seed production.- Based on his report (copies of which are still
 
available) the project will very soon prefare a proposal for an extension
 
into a phase II.
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VARIETY DEVELOP MFNT , VARIETY 'AITITE1AIRCE 

AND 

PREFOER AND FOU-TDATIOF SEED PROD UTIOIT OF 

M-AIZE I, NEPAL 

K.D. Sayre 
Cropping Systems
 
Agronomist, ICP
 

The comments that are offered by the author were solicited primarily because 
of his association with the Rational .:taizeT tvelopment Program (]ITDP) during 
1980 and 1931 as an advisor writh the Inteqrated Cereals Project. They are
 
meant as observations that arc relative to viriety development, variety
maintenance and breeder and foundation seed production of maize in Nenal and
 
are hopefully cognizant of the conditions that currently exist and are likely
 
to continue for some time to come.
 

Considering the situation as it is in Nepal, it i9 fair to state that open
pollinated or composite varieties will continue to play the dominant role as
 
the tyne of maize variety that will be of most practical use .for farmers
 
growing maize in Uiendl. This does not mean that develonment of hybrid maize 
varieties should not be encouraged but it certainly should be kent in proper
 
perspective. Por the vast majority of maize farmers, especially in the hills
 
of Nepal, the ability to utilize hybrid maize varieties lies in the dist.nt
 
future. At present other factors sucn ns inadequate local agronomic practices,
 
lack of input surnly, narticularly seed and fertilizer and restricted farmer
 
economic resources and credit access large-!ly obviate the ability of most
 
farmers to exploit the notential yield of even current improved open-pollinated

maize varieties. This coupled with the dislike that many farmers exnress 
towards the imnroved varieties concernini their inferior keeping and eating
quality, poor husk cover and fgenerally later maturity as compared to many 
local varieties argue that shifting to hybrid varieties per se will not make
 
much difference. Resources nrobably could be better u ed in helninp to
 
eliminate current production constraints at the farmer level and in the
 
development of better open-pollinated maize varieties more tailored to farmers'
 
real needs. Therefore the following comments are confined to the topics under
 
discussion as they relate to open-nollinated or composite maize varieties.
 

GENERAL CONSIDERATIONS
 

In any discussion concerning vorietal development, maintenance and seed pro
duction, three predominant requirements come into immediate focus: a) adequate

experiment stations to evaluate and select potential varieties under uniform
 
conditions; b) adequate facilities to handle and store seedstocks and c) well
trained manpower who are able and allowed to efficiently undertake their
 
responsibilities which should include extensive testing of varieties and other
 
improved production practices in farmers' fields with the active participation
 
of farmers.
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In lookinr at exneriment stations, it is clear that at the Pampur Aricultural
Farm, :here most of the trDP varietal rlevelooment activities are conducted.

and an imiortant nart of 
breeder ond foundation seed are oroduc,_d, thevariability within fields and betv(cen exnerimental rlots lar-elv precludesthe ability of scientists do distin!-uish between varietr or treatrent differenc(in experiments. This variability in most of the fieldls nlso ma es it difficult to select individutl TClants in secd multinlication olots that are renresentative of the variety. The dep ,,ndence unon rainfall, esne,.ially for thewinter crop, inhibits the ab-ility to nroduc * reliable auantities of seed. Theprovision of irriration ould ce.tainiv reduce this nroblem. The current program to develop irri, ation facilities at Ramour :ust continue to have highpriority. Lmnrovemqent in th(e overall mnagement of the station is also needed. 

Other exp,.iment stations that are beinf, used for maize varietal testing andseed production also are 
lckinr in the provision of uniform and reliable
conditions for tri!,l 
,!-k and seed oroduction (Kakani Farm is the notable
example). To do the: lob thoy must be imnroveo. oric, such as 1ahani Farm,should probably be eliminated as locations for maize breedinr research.
 

Nepal is 
a country of wide ar-ro-climatic differences. Therefore, it is sensible
that varieties for the "Lajor ': ,ro-climatic zones should I)e developed and testedin these zones. The TFIDP is currently embarlkinr on a Dropram to develop specific varieties for the major zones (hi'h-hills, mid-hills and terai) at experiment stations located in these zones. This anproach is realistic and
admirable and should be encourared. But it 
means that idequate experiment
stations need to be identified in each zone sound, relevant and arpropriatebreeding methodolories need to be applied and 1PIDP scientists stationed at
Rampur should be able to frequently visit and vork with their collearues at
the selected experiment stations to do the lob efftctively.
 

The current situation involving seed stora,-e 
 es-eciallv at 
the stations

located at lower elevations and in the terai is 
a mnalor constraint. At
Rampur, for example, one cannot be assured that seed harvested in one seasonwill be viable for Dlantin- in the next year due to rodent and insect problems

and poor ambient storagc conditions. This certainly 
hamers the breedingeffort and means that breeder seed and -ermnlasm stocks must be planted everyseason not only to multiply the seed but also to insure its continuity. This
certainly leads to ineffective use of resources. 
The new seed storage and
processing facilityr under construction at Ramnur will hopefully imnrove this
situation. 
 rut sound management of the facility will be ±'equired 
if it is
 
to be utilized successfully.
 

Other experiment stations that 
are 
involved in maize foundation seed production must also have adequate storage facilities and rood storage manarementto handle the seed durin, the period it 
is stored there. 
 Long term storage

of most stocks., soeciallv germolnsm and breeder seed, should be done at

Rampur when the new facilities are runctionini,. 

It is the author's perception that the main problem concerning manpower isnot 
so much a lack of well-trained people but rather the fact that many welltrained scientists and technicians are unable or 
unwilling to perforr their
duties in an efficient manner. 
This has been particularly noted at Ram-our.
Lack of sufficient resources explains part of the problem 
but certainly
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better management and overall planning and coordination could produce more
 
mileage from the limited resources than is currently being achieved. Realistic
 
goals need to be established and then approached in a step-wise multi-dis
ciplinary manner.
 

MAIZE VARIETY DEVELOPENT1, i1AINTFr!TCE A ID PRODUCTION OF BREEDER SEED 

These three points are combined for the nurposes of this discussion because
 
the breeding strateffy to be proposed for developing improved composits maize
 
varieties would automatically encompass varietal maintenance. 
 If handled
 
correctly, Production of breeder seed would also be 
a part of the process.
 

First it was mentioned earlier that development of improved composite varie
ties could be more efficiently carried out at experiment stations within the
 
major agro-climatic zones, hirh-hills, mid-hills and terai, and the NMDP is
 
already moving in this direction. Second, there already exist, improved

varieties for thesc zon-s, Kakani Yellow and I}umal Yellow for the hiph-hills,

Khumal Yellow for the mid-hills, Rampur Yellow for the mid-hills, Rampur Yellow
 
and Rampur Composite for the lower foothills and terai. 
 These varieties re
present marked improvem-nts over many local varieties being growm by farmers

but still lack or are not 
un to some farmers' expectations for certain charac
terstics (grain type, keepinr and eating quality, husk cover, maturity,

disease and insect resitance etc.).
 

The breeding strategy that is sugfested would use the appropriate improved

varieties as the starting point in each agro-climate zone for a breeding
 
program in each zone to gradually begin to improve each variety with particu
lar attention to the variety's weak points. The approach would ruly on the
 
routine use of half-sib p!opulations for which the first cycle of selection
 
would be composed of selected ears (approximately 500 cars) from the recom
mended variety for each zone. 
 Seed from each ear of the appropriate variety

would be planted in ear-to-row plots at one or more experiment stations in

the corresponding agro-climatic zone. These rows woulC be kept as 
female
 
rows by detasseling before pollination. Other germplasm sources offering

genetic characteristics to improve the nopulation could also be planted in the
 
same way as additicnal female rows. Male rows would be planted between every
2 to 3 female rows and would come from a balanced, bulked composite of the
 
seed used for the female rows. The male rows would be rigorously rogued

before pollination by detasseling to remove off typaes. 
 In this way, nlants
 
in the female rows would only be pollinated by the better male plants. 
For
 
selection of ears to generate the next cycle, each female row can be evaluated
 
as to its appearance at harvest and entrs selected only fror those rows ricetina
 
established criteria. 
Those female rows coming from germplasm other than the

basic improved variety constituting the bulk of the Population can be rejected

outright or selected. 
Further more if they offer some potential but are still
 
at variance with the overall population they can be kept for the succeeding

cycle as 
only female rows and not be used in the balanced, bulk composite for

the male rows for the next cycle of selection. If they offer a marked poten
tial for improving the population, they can also be included in the male
 
component of the next cycle.
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This methodology offers many advantages. First, it requires a minimum of
 
resources. Hand pollinations are not required. simply timely roguing and
 
sound selection practices. Second, it offers the possibility to make gradual,

directed improvements in the existin- varieties while at the some time assur
ing their maintenance albeit in a dynamic form if continued improvements are
 
achieved. 
Third, at any stage or selection cycle, other methods of handling

the population (full-sib selection, reneration of S1 profenies for testing)
 
can be substituted for a half-sib selection cyce if there is merit in doing
 
so. 
 Fourth artifical inoculation with pathogens or infestations with pests
 
can be introduced to the population to screen for resistance. Lastly, the
 
source of breeder seed for the variety can come directly from bulking the
 
remnant seed of the selected ears. This can be augmented by also selecting
 
ears from the best plants in the male rows or additional ears in the selected
 
female rows and bulking their seed to increase the amount of breeder seed to
 
be made available.
 

The approach is well-lmom to the maize breeders in the WIMP. 
They are
 
certainly capable of doing it if they receive adequate support.
 

FOUNDATION SEED PRODUCTION
 

The principles of f~undation seed nroduction in maize have been well-docu
mented. Such factors as the reguirement for isolation of fields either by
 
space or time are well knoirm and are largely management related. Following

adequate production practices such as anpropriate fertilizer rates, planting

methods, timely planting, weed and pest control, timely harvesting, careful
 
seed drying and handling and soand seed treatment and storage are axiomatic
 
and again management related.
 

The actual selection of the ears that become the foundation seed merits special
 
comment. 
First, fields need to be adequately rouged before pollination to
 
eliminate off-type plants. 
Second, ear selection needs to be done before the
 
plants are completely senescent 
so that plants of appropriate maturity can
 
be readily identified. The selected ears can be marked by paint to identify

them at harvest. Third, it would be extremely helpful if the fields would be
 

2
divided into a grid pattern, say into 100 m sections. If this were done then
 
the plants in each section could be evaluated as a group and a pre-determined

percentage of the ears selected dependent on the amount of seed required.

Following this approach would help alleviate the effect of variation within
 
the production field on the selection of plant-. 
 It makes systematic mass
 
selection a part of foundation seed production. Lastly, the person or persons

who actually moke the ear selections certainly need to know what they should
 
be selecting for. Many times, the author has seen this task being carried
 
out by temporary laborers and even 
small children. It must be performed by

people who know what they should be looking for and have been thoroughly trained
 
to do so.
 



- 161 -

SEED DE1AND ADM SUPPLY SITUATION I 1 NEPAL " 

Bharat P. Parajuli,
 
Senior Agriculture
 
Officer, AIC
 

and
 

Shyam K. Upadhyaya,
 
Agriculture Officer,
 
AIC
 

The collection of effective demand for improved seeds is essential for the
 
development of a viable and self-sustaining system of seed production and
 
distribution. The term "effective demand" in a real sense refers to the
 
already existing demand for improved seeds among the farmers at a certain
 
range of price during a particular period of time. In this sense the effec
tive demand for improved seeds of a reaion or district may be far lower than
 
the actual seed requirement of that place.
 

DEMaNTD CREATION
 

Whenever a variety is developed and released by the variety releasing.committee
 
it woula be known to the farmers first through minikit program, extension
 
workers of the DOA and through the activities of different agricultural pro
jects. All the extension workers are supposed to be informed about this newly
 
developed crop variety and they in turn are supposed to tell the farmers of
 
their respective areas about it. If the farmers happen to like this new
 
variety they would start placing demand for more seeds. Thus on the basis
 
of the acceptability more farmers would be interested on this variety and
 
hence' there would be more demand for seeds. This is how the demand is
 
created.
 

It should be noted'here that the original demand creation depends much on the
 
salesmanship of the extension workers. It is, for this reason, highly impor
tant that every extension worker should have thorough knowledge of the new
 
variety. But, unfortunately, it has often been observed that many extension
 
workers are not even informed of the new release for a considerable length of
 
time. This is often the case in paddy varieties. Many field level extension
 
workers do not know what is being developed in the research farms.
 

So long there is a low demand for seeds the produce of the government farms
 
alone would be enough to meet the farmers' demand. But as the demand increases
 
the government farms would be unable to supply seeds to meet the demand. It
 

is at this stage that AIC is supposed to join the show. With the source seeds
 
obtained from government farms AIC runs seed multiplication programs on
 
farmers' fields, procures and distributes seeds to meet the demand.
 

DEMAND COLLFCTION
 

Collection of reliable demand is very important while formulating future seed
 
production program. In Nepal the organizations involved in demand collection
 
and their methods of demand collection are as follows:
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A. 	 Village Level:
 

a) 	 Field level staffs of extension wing of DOA (JTs, JTAs and
 
Agriculture Assistants)
 

b) 	 SaJha Sansthas (Village Level Co-operatives)
 

B. 	 District Level:
 

a) Agriculture branch district office 
(ADO)
 

b) Branch or Sub-branch Office of Arriculture Inputs Corporation (AIC)
 

c) 	 District Agriculture Co-ordination Committee.
 

C. 	 Regional Level:
 

a) 	 Regional Apriculture Directorate
 

b) 	 Regional Office (AIC)
 

c) 	 Regional Seed Committee
 

D. 	 Central Level:
 

a) 	 Department of Agriculture
 

b) 	 AIC Central Office
 

By now the extension network of the Department of Agriculture has been estab
lished in all the 75 districts of the country. 
The JTs, JTAs and Agriculture

Assistants working at village level would collect the demand for agriculturel
 
inputs from the farmers of their respective areas and submit it to the ADO at
 
district level as well as to the concerned Sajha Sansthas (Village Level Co
operatives) of the locality. The district level ADO office will review such
 
demand and give it either to the Sajha Union (District Level Co-operative)
 
or in 	districts where such unions 
are not present, directly to the AIC
 
district office.
 

On the other hand there are Sajha Sansthas which are the main seed dealers of
 
AIC. 
These Sajha Sansthas would collect effective seed demand either through

extension workers or by direct contact with the farmers. 
 It, then, would
 
forward such demand either to the SaJha Union or directly to the district
 
level AIC office, where such Sajha Unions are not present.* The Saiha Union
 
would compile demand from different SaJha Sansthas of the district and forward
 
it to the AIC office at district.
 

The district level AIC office acts as co-ordinator in the collection of effec
tive demand for seeds and other agricultural inputs. It compiles the demand
 

* 
 Sajha 	Unions are present only in 33 districts of the country.
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forwarded by Sajha Union or ADO office or directly by villrge level coopera

tives. In many cases the demand thus collected would be discussed in a meet-

The final demand
ing of District-Level Agricultural Co-ordination Committee. 


passed by that committee or accumulated in the district level AIC office would
 

be sent to the ReCional Office of AIC and Regional Agriculture Directorate.
 

The AIC Regional Office reviews the seed demand from all the districts in its
 

It would then, either discuss such demand in a meeting of Regional
region. 

The AIC Central
Seed Committee* or send it to the Central Office of AIC. 


Office accumulates seed demand from all the regions of the country and formu

lates seed production and distribution programs on the basis of such demand.
 

This is how the demand is collected.
 

Visualizing such a sound organization set-up it seems that there should be no
 

problem in the collection of effective jeed demand. But in practice the demand
 

collected is often incomplete, unreliable and untimely.
 

Moreover it appears that there is a very low demand for improved seeds among
 

Farmer to farmer diffusion is the major means of disseminating
the farmers. 

improved seeds among farmers which often is stronrly emphasized by agricul

tural extension workers. But a major drawback of this practice is that this
 

is carried on perpetually and the seeds which are circulated among farmers
 

Such seeds would have lost many of the varietal
 are already degenerated. 

characteristics.
 

A review of collection and sales of major cereal crops seed through AIC during
 

the first two years of the 6th Five Year Plan (Table 1) would reveal that there
 

of seeds for sale, amounts of
is a big disparity among the targeted amounts 


seeds collected and offered for sale by AIC and the amounts of seeds actually
 

It will be obvious from the table that the amount of seeds collected by
sold. 

AIC is greater than the amount of seeds sold by it (demand). About 2067 m.t.
 

and 1436 m.t. of cereal seeds were left unsold at the end of sales season during
 

the FY 1980-81 and 1981-82 respectively. This is an indication of poor demand
 

In the absence of proper storage facilities it is very difficult
for seeds. 

seed in the following year. These
to save unsold seed stock and use it as 


stocks are usually subjected to germination drop and are either sold in the
 

grain market at lower price (if not treated with poisonous chemicals) or
 

burried in th- ground (if treated with chemicals). In the fiscal year 1981-8.
 

about 472.5 m.t. of cereal seed (paddy, maize and wheat) was dumped by 
varios
 

In certain cases the seeds supplied to some districts
AIC branch offices" 

the same time there
according to their demand would be left unsold and at 


Th, Regional Seed Committee comprises Regional Agriculture Directorate,
 

Regional ADB Office and Regional AIC office and is chaired by the
 

Regional Agriculture Director.
 

So far, data on the amount of iseeds dumped are collected only from 30
** 

out-of 63 AIC branch offices.
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would be demand for excess 
seeds in other districts. For example, during this
fiscal year, 1982-83, the central regional cffice of AIC supplied 15 m.t. of
wheat to Dhadinr district as demanded by the district office, AIC. 
Out of
that supply about 5 m.t. of wheat seed was not sold. 
 Fortunately there was
an excess demand for wheat seeds in the nearby Chitwan district and the seed
stock from Dhading was directed to Chitwan area. This indicates that thedemand collected is not reliable. In cases like this the unsold seed stockscould be utilised elsewhere although an extra cost has to be incurred for it.But in majority of places in the country there are no proper transportationfacilities and, hence, the seeds once 
supplied to a particular place or
district 
cannot be directed to other 'laces if not 
consumed at that place.
The fact that a rreat quantity of cereal seeds is being dumped every year is
 
an anathema for a country like Nepal.
 

Now, let us 
give a closer look to the orranisations involved in demand collection and supply of improved seeds. 
 It has already been mentioned that village
and district-level co-operatives are the major seed dealers of AIC. 
 Sajha
programs have already been implemented in the 68 Districts of the Kingdom.*
In total there are 682 9ajha Sansthas and 33 'aiha Unions (Table 2). 
 These
two organizations are independent of each other and they are purely private
organizations. 
 They have no regional and central offices. 
 Each SaJha union
is independent of the SaJha Unions in other districts. 
The main functionof these SaJhas Unions is to suonly agricultural inputs and essential commodities to the Sajha Sansthas of their district. 
 These unions take 1 percent
dealer commission from Sajha Sansthas for this job. 
Considering the total
number of village panchayats in the country one SaJha Sanstha at 
village
level has to look after 3-6 village panchayats. Besides the SaJha Sansthasare also dealing with other essential commodities in addition to agriculturalinputs. 
 Still more the village level co-operatives have a linited manpower.
The personnel working at villarge and district level co-operatives seem dissatisfied because of low payscales and incentives. AIC does not have the
authority to control the action of those co-operatives. In this respect the
present set-up of Sajha organization is inadequate in dealing with effective
demand collection ani supply of improved seeds. 
 The recent effort to incorporate Sajha organization into the Agriculture :inistry is justifiable and it
might be expected to solve man; of the existing co-ordination problems.
 

The field level extension workers would have been the ideal agents for the
effective demand collection of improved seeds. 
 But they are not able to make
door to door contact with the farmers. 
 They often collect seed demandon the
basis of total cultivated area under a particularl crop of the village or
district. 
 Besides seeds they are supposed to look after various other aspects
of agricultural production and their number does not seem enough to do all
these jobs (Table 3). There 
are indications in different 
areas that the field
level extension workers (JTs, JTAs and Agriculture Assistants) are not guided
properly. 
M4any of them have a feeling that any work related to seed produc
tion and distribution is an optional job for them.
 

There are no cooperatives in KhotanU, Manang, Humla, Mugu, Dolpa
 
and Kalikot districts.
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It may have to be pointed out here that a district AIC office had no mechanism
and manpower to make active involvement in the collection of effective seed
 
demand at village level.
 

SEED COLLECTION 

The Agriculture rupply Corporation (ASC) which was 
established durinf the
first year of third Five Year Plan started Procurement and supply of improved
seeds for the first time at institutional level. 
That corporation had no
seed production system of its own. 
 By now AIC (the final version of ASC)
has a well-defined seed production system. 
Keening in view the sales trend
and the guidelines set by the Agriculture !1inistry and the National Planning
Commission, AIC formulates seed production Programs. 
 The seeds of maize,
wheat and few ve!getables are produced on 
contract farmers' fields. 
 Paddy
seeds, 
so far were produced on government farms. 
 But from this fiscal year
1982-83 AIC has planned to grow early variety paddy seeds 
on contract farmers
fields too as the amount of seeds produced by rovernment farms was inadequate
to meet the growing demand of farmers. The source 
seeds needed for conducting

seed multiplication programs are obtained from government farms. 
AIC and
Agriculture Botany Section makes the necessary technical supervision of seed
production plots. 
AIC has both certified and improved seed production programs. Seed certification is done by Agriculture Botany Section in case of
certified seed production programs whereas improved seed production programs
 
are supervised only by AIC technicians.
 

When the crops are harvested and the seeds are prepared by the seed growers
AIC collects seeds from them. 
However the amount of seeds collected by AIC
is not up to the target. While formulating seed production programs it is
usually estimated that about 1.5 to 2 m.t. of maize and wheat seeds and 2.5
m.t. of paddy seeds could be collected from one hectare production plots of
each crop. But practically the amount of seeds that could be collected is
lower than that for previous reasons. For example, AIC had a target of
selling 5000 m.t. of wheat seeds during 1982-83. In order to procure seeds
to meet that target AIC had planned to conduct wheat seed ,,ultiplication

program in about 35 hectares with contract seed growers. But for various
 
reasons the program could be run only in about 2587 hectares and the actual
amount of seed collected from this program was about 3500 m.t. 
Thus on an
 average only about 1.35 m.t. of wheat 
seeds could be collected from one
hectare. 
A review of data on average rate of collection of maize and wheat
seeds during 1980-81 and 1981-82 reveals that the maximum rates of collection
 
of maize and wheat seeds per hectare are 1.09 m.t. 
and 1.35 respectively
(Table 4). 
 It is also clear from the table that collection rate was much
lower in hills than in terai region. The second must important feature that
would be observed in the seed production and collection trends of AI0 is
that there is 
a great disparity in the amounts of seeds collected by different
development regions. (Table 5 and 6). 
 It would be evident from the tables
that more than 83 percent of the total amount of maize seeds is collected in
central region alone whereas there is zero collection in Far Western Region.
The percentage shares of the Eastern and Western Region in the total sales

of maize seeds during 1981-82 (Table 6) are 20.78 percent and 23.55 percent
whereas the shares contributed by these regions in the collection of maize

seeds were only 3.69 percent and 5.113 percent respectively. Similarly a
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review of statistics (Table 5 and 6) would reveal that Central Region is
 
collectini' excess amount of iwheat seeds. 
Western Region is almost self
sufficient, but the Par Western 'legion is 
so far collecting a negligible
 
amount of wheat seeds. The Eastern and Far T'estern R 1-ions are not self
sufficient in wheat seeds.
 

Now let us enumerate few important problems faced by AIC in the collection
 
of improved seeds in desired quantity and quality.
 

1. 	 Under the pricing system a base nrice for the seeds produced by seed
 
growers would be fixed before or at the time of sowing. The prevailing

market price would b- considered in fixing the base price. Later on, a 
procurement price would be fixed few weeks before th2 seed collection 
work starts. ,,Ihile fixinr seed Drocurement price the rule is that if 
the base price is higher than the prevailing market price in collection 
season then the base price itself would be the procurement price but,

if the market price then is higher than the base price, the market price
 
would be the procurement price. A premium of 10 percent for improved
 
seeds and 15 Dercent for certified seeds is added to this procurement
 
price. Rest 1-20 percent premium is paid to the farmers on the basis
 
of annalysis of seed sample. The main purpose of this policy is to give
 
a fair price to seed rrowers for their produce. But the difficulties
 
observed under this system are that if the procurement price is too much
 
higher than the market price the farmers might bring more seeds than
 
they 	have produced. It endangers seed quality and it is very difficult
 
to check the facts as 
AIC has a very limited technical manpower. On
 
the other hand if the seed collection work is continued for a consider
able length of time and if the prain price in the market shoots up the
 
farmers would not like to give their produce to AIC. It would be
 
difficult for a public organisation likle AIC to change the decision and
 
fix new procurement price immediately at that situation. About 50 m.t.
 
of wheat seeds w-as not collected at Chitwan this year simply because 
of the above stated reason.
 

2. 	 .hile delivering seeds the seed growrers have to deliver them at the
 
nearest AIC office. In areas where processing plants are present the
 
farmers are supposed to take their seeds to the plants though AIC would
 
bear the transportation cost from AIC office to the processing plant.
 
As the amount of seeds produced by many individual small seed growers
 
may not be enough for a truck load those farmers would be having problems

in carrying seeds from their field to the delivery point as the private
 
truck contractors would not carry less than a truck load. 
AIC does not
 
have enough number of trucks to helo in that situation. In many cases
 
the seed collection is hampered by this problem too as the farmers do
 
not want to take much trouble unless the profit is highly attractive.
 

3. 	 Drying of seeds is anoi;her major problem in the collection of seeds
 
from seed growers. This 
is usually a case in maize seeds. AIC collects
 
maize seeds from seed, growers at 13 percent moisture content. But in
 
case of summer seed production programs in hills and winter (September
 
planting) seed production program in terai it is very difficult for the
 
farmers to dry maize seeds up to 13 percent moisture content. The
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farmers do not have proper drying yard and storage facilities. In an
 
attempt to lower moisture content many farmers have been found to
 
deteriorate the quality of their seeds. In areas where thefe are
 
processing plants and artificial drying facilities available AIC might
 
collect seeds from farmers unto 15-16 percent moisture but the farmers
 
are supposed to bear the loss that would occur while drying seeds to
 
13 percent moisture content. But it has been observed that it would be
 
very difficult to convince farmers that way as many of them have a
 
feelinp that they are being cheated by the Corporation. Their justifica
tion at that case is that the grain merchant in the market does not
 
consider any moisture level.
 

4. 	 Many of the seed growers of AIC are not able to make Proper management 
of their produce. If there would be rain at the time of harvesting or
 
threshing the seeds would get wet and be spoiled as those farmers do
 
not have proper threshing yard and storage facilities. This problem
 
hampered wheat seed collection in Bara, Parsa and Rupandehi district
 
this year to a significant level.
 

5. 	 Because of the processing difficulty a farmer who has already prepared
 
his seeds may have to wait for more than a month before his turn for
 
seed delivery comes. This problem is also discouraging many farmers.
 

SEED 	SUPPLY
 

The seeds collected from the seed growers and the povernment farms are
 
processed and treated with protectant chemicals. They are then stored in
 
AIC godowns till the sales season.
 

AIC despatches those seeds in different districts of the country keeping in
 
view the demand of those districts. AIC is supposed to carry seeds up to
 
the district headauarters. The seed dealers (co-operatives and in some areas,
 
private seed dealers) are responsible in transporting seeds from district
 
headquarter to the production areas. It should be noted over here that AIC
 
has no field staffs of its owm to reach individual nroduction areas and
 
farmers. At least, the manager in district AIC office would make occasional
 
supervision and cross-check visits to the seed dealers within the district.
 

Considering the present situation of collection, demand and supply of improved
 
seeds in Nepal the following measure may be rccomnended for making further
 
improvement in the seed programs of the country.
 

RECO.MNDATION NO. 1 

A successful seed program should be planned well ahead in time. A rough
 
estimate of cropwise and varietywise quantity of improved seeds demanded by
 
the farmers should be made at least one year before the sales season. The
 
seed multiplication program should be formulated on the basis of that demand
 
and the national priority and targets set by Agriculture Ministry and National
 
Planning Commission. The Central Office of AIC should inform the ADO and AIC
 
offices in all the districts about the seed varieties and a possible range of
 
seed price that would available for sale in the upcoming season. These infor
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mations should be relayed by sed division, AIC, as soon as seed multiplica
tion prog"ram is launched. On the basis of those informations effective seed

demand should be collected by making direct contact with the farmers and the
 
demand thus collected should be reported about 6 months of the sowing season.

Accord'ni-ly AIC should supply seeds to diff~-rent districts at least one month
 
ahead of the sowing season.
 

RECWIENDATION NO. 2 

At the present stare only co-operative dealers appear to be capable of shoulder
ing the great resnonsibility of taking seeds from district headquarters to the

production areas. But co-operatives should be reorganised. 
 Considering their

workload either more manpower should be added or the number of village level
 
co-operatives should be increased so that they would be able to make direct
 
contact with the farmers. Adequate incentives should be qiven to the people

working in co-operative organizations so that they would put more enthusiasm

into their work. Private dealers may be encouraged in areas where they are
 
necessary.
 

RECOM,ENDATION NO. 3
 

The village level co-operatives do not have proper storage facilities for

seeds. They usually put seeds in the 
same room along with chemical fertilizers
 
and other essential commodities of daily use with which they are dealing. On
 
a visit o few SraJha Sansthas in Makawanpur district it was found that the
 
maize seeds were being stored on a damp floor without wooden pallets. This

often causes deterioration in seed quality. 
Due to this factor even if AIC
 
might be supplying quality seeds the farmers will get seeds which may be

already deteriorated in qusli'y. 
In such cases it would be difficult even
 
to know what went wrong and where. Usually the people overlook this middle
 
channel (co-ogeratives) and blame AIC even 
for the things over which it has
 
no control. 
 It is, hence, very necessary that small seed warehouses be made
 
for potential village level co-operatives. In the first phase such seed godowns (which may be Just 
one room) should be constructed at the Sajha Sansthas
 
near major seed consumption centres. 
A project that would improve management
 
as well as 
physical facilities of village level co-operatives may be launched.
 

RECOPS NDATION NO. 4
 

In the main seed consumption districts there should be a Junior Technician
 
(JT) level technical staff who would supervise and cross-check the seed stocks

of villa.re 2evel co-operatives which is very necessary to control seed quality.

He would also act as a co-ordinator in effective demand collection of improved

seeds in his district. In other districts 
where seed sale is low the district
 
AIC manager might do this job. 
At central level there should be a separate

unit in AIC seed division which would look after effective demand collection
 
and distribution aspects of improved seeds.
 

RECO1,ENDATIOH NO. 5 

It would be evident 
(from table 3) that although the established posts of JT

and JTAs look large in number, the average numbers of JT and JTAs actually
 

http:villa.re
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working in one district are 6.73 and 12 respectively. Considering the various
 
types of works they are supposed to do the number in the collection of effec
tive demand for improved seeds. On the first hand their number should be
 
increased as per the number of posts established and secondly they should
 
be instructed to pay more attention to seed programs.
 

RECU-1ENDATION NO. 6 

There should be a close coordination and effective communication between the
 
research stations, extension and AIC. Extension personnel should be informed
 
about the new varieties well in time. Extension workers should guide the
 
farmers to use recommended seed varieties by giving detail information to
 
the farmers about newly released varieties.
 

RECOMP4ENDATION NO. 7 

While formulating seed production Drograms the minimum seed collection rate
 
should be taken into account. 15 to 20 percent more amount of seed should be 
produced than the targeted amount for sale. Such extra amount of seed if 
collected, may be kent as a buffer stock to meet emergency situation. 

RECOMENDATION NO. 7 

AIC trucks should be mobilised for the collection of seeds from production
 
areas to the processing plants. This would solve the problems for small seed
 

growers whose individual product would not make a full load for a truck. AIC
 
trucks should also be mobilised for transportation of seeds within different
 
districts especially where small amounts of seed have to be delivered to
 
various offices.
 

RECO.IENDATION NO. 7 

The corn cob drier at Hetauda should be repaired and arrangements should be
 

made to dry maize seeds on the cob itself. This would help to stop quality
 
deterioration in maize seeds to a large extend. In other areas the small
 
scale drier system may be introduced.
 

RECO14ENDATION NO. 8 

The seed receiving system by AIC should be quick. The seeds should be collected 
as early as possible when the farmers prepare seeds. Adequate storage should 

be constructed at each processing plant and nrecleaners may be added to all 

other processing plants (except Hetauda which is already having it). 

RECOMMENDATION NO. 9 

There should be a clear cut policy regarding price subsidies and production
 

loan. These policies should be forcast before formulating seed multiplica

tion programs. Due to sudden reduction in seed price at the sales season
 

there would be a sudden increase in seed demand aad AIC would have difficul

ties in supplying the required amount of seed. Wheat seed demand in Eastern
 

Region during this wheat season is an example of this approach. While there
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was a demand only for about 800-1000 m.t. of wheat seeds in that region prior
 
to reduction in price the demand immediately rose upto 2000 m.t. as more than
 
30 percent reduction was made to the original seed price. seed price even
tually, was even lower than market grain price. 
 To meet that demand AIC had
 
to make extra collection even from flour mills. Similarly, if the loaning

policy of the bank is liberal the demand would be increased and vice versa.
 

RECOWENDATION NO. 10 

In case of emergency if there is a need to collect ordinary seeds, the main
 
organisation involved in quality seed business (AIG) should not be involved
 
in this process. It has been observed that AIC is loosing faith of the
 
farmers as it supplies such ordinary seeds too. 
It is usually very difficult
 
to regain the faith once lost.
 

Table 1
 

COLLECTION* AND SALES OF MAJOR CEREAL CROPS SEEDS THROUGH 

AIC DURING FIRST TWO YEARS OF THE SIXTH FIVE YEAR PLAN 

m.t.
 

Crops 1980-81 1981-82 
Target Collection Sales Target Collection Sales
 

1. Paddy 400 300 205 500 
 297 243
 

2. Maize 300 250 105 
 500 300 135
 

3. Wheat 
 3100 3345 1516 50O 3435 2218
 

3800 3895 1828 6000 4032 2596 

* The collection figures refer to fresh seeds that were available for sale 
during the given fiscal year.
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Table 2 

TOTAL NUMfBER OF SAJHA UNIONS AND SAJHA SANSTHAS 

Number of Number of Number of 
Reio 	 Districts Sajha Unions SaJha Sansthas
Regn 
 Hills Terai 
 Hills Terai 
 Hills Terai
 

1. 	Eastern Repion 
 7 6 2 6 43 120
 

2. 	Central Region 12 7 6 
 7 103 159
 

3. 	Western Region 12 3
3 	 3 68 67
 

4. 	Ilid-Western Region 7 1 23
3 	 3 47
 

5. 	Far-Western Region 7 
 2 - 2 22 30 

Total 
 47 21 12 21 259 423
 

Table 3
 

NUMBER OF JUNIOR TECHNICIANS (JTs) JUNIOR TECHNICAL
 

ASSISTANTS (JTAs)
 

Development Region Posts Established No. actually working
 
JT JTA JT JTA
 

1. 	Eastern Region 162 278 89 205
 

2. 	Central Region 191 412 179 
 361
 

3. 	Western Region 162 153
290 	 230
 

4. 	?Iid-Western Region 150 171 55 71
 

5. 	Far-Western Region 90 121 29 34
 

Total 755 1272 505 901
 

Source: Department of Agriculture \DOA).
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Table 4 

AVERAGE RATE OF COLLECTIOIl OF MAIZE AID IHEAT SEEDS 

DURING 1980 81 AND 1981-82 

Collection: m.t./ha
 

Wheat
Maize
Region 
 1980-81 1981-82 1980-81 1981-82
 

1. Terai 0.97 1.13 1.29 1.4o
 

2. Hills 0.34 0.47 0.89 0.59
 

3. Total 0.79 1.09 1.27 1.35
 

Table 5 

PERCENTAGE SHARE OF MAIZE AND WHEAT SEED COLLECTION 

DURD-IG 1980-81 AND 1981-82 

lRaize Wheat
 
Development Region 1980-81 981-82 1980-81 1981-82
 

1. Eastern Region 8.09, 5.14% 20% 27
 

2. Central Region 83.33 90.l8c 113% 35.5%
 

3. Western Region 5.h3r 4.67% 22% 27%
 

4. Mid-Western Region 2.53% " 15% 9%
 

5. Far-Western Region - - - 1.5% 

00% 100%
Total 100% 100% 
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Table 6
 

PERCENTAGE SHARE OF SALES OF MAIZE AND WHEAT SEEDS
 

Development Region Maize (M) Wheat ( ) 

1. Eastern Region 20.78 30.92
 

2. Central Region 46.62 35.75
 

3. Western Region 23.55 24.52
 

4. Mid-Western Region 7.82 5.86
 

5. Far-Western Region 1.21 2.93
 

Total 100 100
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SEED PRODUCTION AND INPUT STORAGE PROJECT (SPISP S.S. Bal
Peter G. Rood
 
SP.XS 	 Project 

1. 	 INTRODUCTIOII
 

The SPIS Project funded by USAID was designed to assist PIG in establish
ing a system of local seed production in the mid-hill areas of gLepal 
supported by arrqngements for the storage and supply of other inputs so 
as to help in increasing the production of food crops, leading to an 
improvement in the economic condition of the farmers. Launched in the 
beginning of 1900, the project is expected to run for 5 years on the 
basis of the grant agreement between 1MG and tie government of the United 
States of America.
 

The project has a budget of about 5.5 million dollars. The Agricultural 
Inouts Corporation actini on behalf of I!YG and the International Agricul
tural Development Service (IADS) are engaged in executing the project.
 

2. 	 OBJECTIVES AND SCOPE OF I-ORK 

In accordance with the contract, the objective of the project is to assist
 
the Ministry of Agriculture to establish a responsive and labour-intensive
 
system in the mid-hills for producing, test.ng, processing, storing and
 
distributing seeds of major food crops.- and for stocking and distributing
 
all the inputs used in the production of these crops to the small farmers
 
as cheaply and effectively as possible.
 

The related objectives are:
 

-	 to establish a seed production and supiL; system for the hills,
 

- to pave the way for the develoment of private seed producing and 
marketing enterprises 

- to create seed processing, treating, packaging and storage facili
ties at selected sites, 

-	 to promote greater use of improved seeds in the hills,
 

-	 to ensure manpower development for future needs,
 

-	 to work towards qualitative improvement in seeds supplied to
 
farmers,
 

-	 in addition, to assist IHG/N to improve all facets of the national 
seed production and distribution system. 

Scope of Work: 

- It covers the following: 

- Socio-economic and baseline surveys for the selection cf sites, 
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- establishing 20 mini seedhouses, 

- construction of 13 warehouses, 

rrovidina support for physiological research,
 

a long-term storage unit for germ plasm, 

establishment of the central seed tebi,3ng laboratory r" Khumaltar, 

technical services and consultancies covering more than a dozen
 
areas of specialization,
 

to organize 35 in.country training sessions,
 

overseas degree courses for ten participants, non-degree training
 
program for 20 and need-based study tours of seed industry opera
tions in other countries,
 

supply and installation of equipment in the listed facilities,
 

organizing seed production in the operational sites,
 

3. LIST OF SPIS PROJECT SITES
 

S.No. 3ite District Type
 

1. Sundar Bazar Lamj ung qeedhouse 

2. Gyandi Parbat
 

3. Galkot Baglung 

4. 1%1ajhuwa Gulmi 

5. Arughat Gorha" 

6. Charikot Dolakha 

7. Trishuli 1,uwakot 

8. Dhading Besi Dhading
 

9. Patan Baitedi 

.0. Phidim Panchthar "
 

11. Chainpur .Sankhuwasabha 

12. Pakhribas Dhankuta 

13. Bijuwar Pyuthan
 

14. Dipayal Doti
 

15. Rampur Tar Okhaldhunga " 
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S.No. 
 Site 
 Listrict 
 Type
 

16. Yamkha Khotang 
 Seedhouse
 
17. 
 Jirikhinti 
 Terathum
 

18. 
 Bhojpur 
 Bhojpur
 

19. 
 Dailekh 
 Dailekh
 
20. 
 Chaurijhari 
 Rutum 
 , 
21. 
 Chainpur 
 BaJhang 
 Seed-cum

warehouse
 
22. Sanfe Bagar 
 Achham
 
23. 
 Ghorahi 
 Dang 
 ,,
 
24. Damauli 
 Tanahun 
 W'arehouse
 
25. 
 UTalinr 
 Syanja
 

26. 
 Birendra Naic.r Surkhet
 
27. 
 Marpha Mustang ,1 
28. 
 !lam 
 l1am 
29. Daman Plakawanpur 
30. Dadeldhura Dadeldhura 

31. Sindhulimadi qindhuli 
32. 
 Udayapur Udayapur
 
33. Tansen Palpa ,, 

4. SEEDHOUSE FUNCTIONING 

A seedhouse is usually located in a potential seed production and distribution pocket. 
Preference is given to comparatively remote sites.
The seedhouse is constructed for usc as the physical facility for seed
drying, cleaning, barging and storage and to serve as the meeting ground
for the seed growers, and farmers. 
 In most places, the equipment used
is simple, hand-operated tvpe that might be replaced later on i-rith more
complex one in line with the gained experience.
 

A whole-time JT is the site manager and he is assisted by a farmers'
 
representative knoi.m as 
Co-ianager in running the seedhouse.
 

A larae number of small farmers participate in the seed production

activities. 
 They are given training under the project. The seed
produced by the seed growers is brought to the seedhouse, cleaned and
pac'kaged in convenient size moisture-proof bags and then stored safely

till the next planting season. 
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With the establishment of'a seedhouse, carrying seed from the terai is
unnecessary as 
only a small quantity of foundation 
: is usually
sufficient for local multiplication. 
Seeds of new varieties are also
being introduced through the seedhouse.
 

5. FARIMR-,.-NAGED SYSTEM 

The SPIS Project eventually aims at developing a privately-managed seed
production system to ensure community participation by farmers themselves. 
 To this end, efforts are concentrated at a pilot site where
the farmers have shown a very keen interest in this program.
 

Under the farmer-managed system the seed produced is not necessarily
bought by AIC directly, instead it remains the property of the local
Seed Growers Association who produce, store, and market the seed independently with technical support from AIC/SPISP. 
The AIC assists them
in securing bank loan and assuring to purchase any seed that remains
surplus to local requirement. 
After a few years of experience, it should
be possible for the farmers owm representative, the paid Co-Manager, to
run the seedhouse with minimum packstopping from the official machinery.
 

6. INNOVATIONTS 

A number of ideas are being pursued in an effort to establish a sound
seed production and input storage system in the remote hilly sites.
Following are some examples:

1. 
 Both AIC-run and farmer-run system are being tried in different
 
locations.
 

2. 
 For drying of maize seed ears, a solar-cum-kerosene dryer has been
developed. 
Priliminary tests have showm a temperature rise of
110C in sun and 60
c under partial sun, indicating a good promise

for effective and low cost dryin/g.
 

3. 
 Mountain stream at a pilot site in Lamjung district is being
exploited to generate 8-10 kilowatts of electricity to be used
in the seedhouse for operating the seed drying processing equipment.
 

4. 
 To assist the farmers of the Panchayats that are away from the
seedhouse, an outreach program based on metal bin storage of seed

has been initiated.
 

5. 
 Keeping in view the traditional rvole of the women in farming and
seed selection, special efforts are being made to train and involve
women in seed production and marketing activities.
 

6. 
 The size of the seed bag has been reduced from 40 kg to 10 kg for
wheat and rice and 5 kg for maize to suit the small farmers. Each
seed bag contains a leaflet containing the recommendations on
improved cultural practices.
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7. 	 In order to improve the shelf life of seed, a double bag packing
 
system utilizing a 250 gauge polyethene inner has been adopted.
 

8. 	 Some of the seed stores have n provision for cooling by simple
 
ventilation.
 

9. 	 Minikits are made available to the site farmers. Also, the seed
 
growers are receiving the seed of new varieties for trial seed
 
production. A number of Peace Corps Volunteers are helping in
 
these activities.
 

10. 	 In view of the complementarity between r-search and seed production,
 
an inter-linked seed production program is being tried at one of the
 
ICP's cropping systems sites. 
 Similarly, jointly cooperative activi
ties are undertaken with other projects like VSPP, IDP, HFPP and
 
PAC.
 

ll.. 
 High 	altitude seed stores are being developed for safe storage of
 
AIC's 	terai-produced maize seed.
 

12. 	 A seed film is being made to serve as a source of training and
 
motivation.
 

13. 	 A pedal operated seed cleaner is being tried as an improvement over
 
hand operated Burrows Model 30 cleaner.
 

14. 	 In order to improve germination testing procedures, a walk-in
germinator is being provided at Xhumaltar.
 

15. 	 Local fabrication of seed equipment in Nepal has also been tried
 
with encouraging results.
 

7. 	 TRAINING
 

The project has both in-country and out-of country traini . opportunities.

In fact, training is a vital component and recognizing its importance its
 
scope in the remaining period of the project has been exapnded. A train
ing manual is in the making. Since inception, the in-country training 
program has trained 260 farmers and 175 offici ls in aspects of seed
 
technoloay aoart from the informal and on-the-job training of seed
 
growers at various project sites.
 

8. 	 EXPERIENCE
 

The hill seed production rrogram of SPISP is still in a formative stage.

In majority of the sites -onstruction work is in hand and seed production
 
is being launched for the first time. However, first year's working at
 
a pilot site has produced highly encourating results. The experience
 
gained is summed up as below.:

1. 	 Seed production in the remote hill sites is a distinct possibility.
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2. 
 Farmers are happy and enthusiastic about the locally produced seed
 
as it has satisfied their demand in time.
 

3. 	 Consumption of improved seed through the seedhouse system has sho~m
 
a substantial increase.
 

4. 	 The seed quality of locally produced seed is superior.
 

5. 
 More 	and more famners are eager to participate in the seed program.
 

6. 	 The farmers like the AIC/SPISP to run, support and demonstrate the
 
system for sometime so that they can then take over with confidence
 
and run the ihole operation themselves.
 

7. 	 Seed production fields of improved varieties serve as demonstration
 
spots for new technology.
 

8. 	 A seedhouse stands as a symbol of official developmental effort
 
for the benefit of small hill farmers.
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GTZ's APPROACH TO SEED DEVELOPMENT PROGRAMS
 

0. Neuendorf 

Program Officer
 
GTZ, W. Germany
 

GTZ recognized the vital role of seed industry in agricultural development
 
many years ago and since then has acquired extensive worldwide experinece in
 
seed development programs (see attached reference list). Within GTZ's over
all activities, seed improvement projects are of high priority.
 

GTZ believes that seed improvement has a wide range of beneficial effects on
 
the economy as well as on the social pattern of a country, namely
 

- increase of agricultural output (total and -er unit area)
 

- decrease of food imports and seed thus saving foreign exchange
 

- improvement of nutritional status
 

- increase of farmers income thus promoting the economy
 

- promotion of jobs
 

-	 the use of better seed requires better agricultural practices and
 
improves the knowledge of the farmer in general.
 

To achieve all this it is of utmost importance that all activities of the
 
participating people and institutions are well organized and coordinated.
 

They have to be planned according to the stage of development of any existing
 

seed industry or traditional seed exchange at village level.
 

A functioning seed industry can be divided into the following components:
 

1. 	 Research and Breeding
 

- Breeding/Selection
 

- Introduction/Initial Evaluation
 

- Variety Testing/riultiplication Trails
 

- Hultiplication
 

- Training
 

Result : Breeder Seed
 

2. 	 Seed Legislation
 

a. 	 National Variety Registration
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- Review/Multiplication Trails
 

- Release
 

Result Registered Variety
 

b. 	 Seed Quality Control
 

- Seed Testing
 

- Fieldinsnection
 

- Seed Certification
 

- Seed Trading Control
 

Result : Quality Seed
 

3. 	 Seed Production
 

a. 	 Seed Farm or Program Farmer
 

- Maintenance Breeding (if not done by the breeder)
 

- Multiplication
 

Result Basic Seed for Mlultiplication
 

b. 	 Seed Grower 

Identification and Registration of Grower 

.Seed Supply (Basic or Certified) 

Supply of other Inputs 

-	 Extension/Roguing
 

Transport to Processing Plant
 

Post Harvest Control
 

-	 Training 

c. 	 Seed Plant
 

- Processing
 

- Storing and Dressing
 

- Post Harvest Control
 

- Packing/Labeling
 

- Transport to Market
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d. :arketing
 

- Assessment of Consumer Needs 

- Programming Production and-Buffer Stock Supply 

- Distribution 

- Pricing 

Result Certified Seed for Consumer 

4. 'hole sale/Retailer 

5. Agricultural Banks/Credits
 

6. Extension Service
 

As can be seen, all these components are interlinked and are only as good
 
as the weakest link.
 

Therefore, learning from past experience GTZ must insist that the institu
tions in-:olved in the seed business cooperate closely.
 

However, the responsibilities which the government has to the consumer
 
and the producer must be kept quite separate.
 

The duties of the government are to lay doim a policy on seed which
 
serves to improve the existing situation and assures that any seed
 
legislation will further the interest of private seed growers.
 

At the same time the user should be protected from seed which has been
 
tampered with or neglected due to unfavourable conditions in route from
 
the producer to the user.
 

One should be aware of the fact that the establishment of a seed industry

will not be a self-financing business for a number of years. Therefore
 
subsidies are needed which, however, will prove a sound national invest
ment.
 

It must be ensured that all institutions and persons in the seed business
 
know and can implement their assigned task.
 

In the beginning it is certainly not expected to produce huge quantities

of seed, rather produce small quantities which are.handled.properly and
 
for which a demand situation has been created in the market. To increase
 
tho amount of quality seed by an already proven system is more likely to
 
help to establish a viable seed industry then any other approach we can
 
think of.
 



RECENT GTZ SEED DEVELOPMENT PROJECTS
 
I. 
 For all these programs GTZ was involved from appraisal to implementation as an advisor working
with the counterpart organization in the respective country. 
2. 
 This list represents only a selection of recent GTZ seed development projects.
are omitted. Where seed development forms part of 

Older projects 
a larger rural development project, nomention has been made of the project.
 

3. 
 The value of the projects includes only GTZ funding.
 

4. Counterpart contributions are not included.
 

Country 
 Activity 


Argentina 
 Basic and certified seed 

production of soya, by state 
and private producers
 

Bangladesh 
 Foundation of a autonomous 


seed industry, to include 
basic and certified seed, 

production, processing, 

storage and marketing for 
wheat and rice 

Bolivia 
 Experimentation and 


production of lupin 

seed 


Costa Rica 
 Genebank for the collection, 


storage and utilization 
of tropical seeds and fruits 

Client 


INTA, Misiones 


Bangladesh 


Agricultural 
Development
 
Corporation
 

Ministerio de 


Asuntos
 
Campesinosy
 

Agropecuarios 

CATIE, Turrialba 


Period 


1976-81 


1981-83 


1977-79 


1976-83 


Value
 
(millirns DM)
 

4,O
 

16,5 

0,5 

7,3
 



Ethiopia 


Jordan 


Kenya 


Morocco 


Morocco 


Nepal 


Pakistan 


Peru 


Philippines 

Genebark for the collection, 

storage and utilization of 

wheat, barley and tropical 

highland crops.
 

Seed production in wheat 

and barley, seed 

processing, marketing 


Seed potato production 


and marketing 

Production, seed testing 

and processing, storage
 
and marketi±g in wheat,
 
barley, seed potatoes, sugar
 
cane and fodder plants
 

Breeding, basic seed produc-

tion in oil seeds
 

Seed production of wheat, 


maize and rice, processing,
 
storing and marketing
 

Increasing seed potato pro-

duction for import substitu-
tion 

Seed production of lupins, 

experimentation in food 
technology 

Development of seed potato 
production, seed testing 


Institute of 

Agricultural
 
Research
 

Jordan Coopera-

tive Organization
 
(JCO)
 

Ministry of 


Agriculture 

SONACOS 


INRA 


AIC 


Ministry of 

Agriculture 

Ministerio 

de Salud 

Bureau of 
plant Industry
 

1976-8h 


1981-85 


1965-78 


1977-87 


1966-76 


1983-86 


1981-84 


1976-78 


1977-85 

14,6
 

2,9
 

6,3
 

47,0
 

co 

5,0
 

3,2
 

2,4
 

7,2
 

7,5
 



Portugal 


Senegal 


Sierra Leone 


S. Korea 


Sri Lanka 


Tanzania 

Trinidad 


Tunisia 


Seed potato production for 


import substitution
 

Production and marketing of 

basic and certified maize seed 


Development of rice seed 

autonomous industry 
including maintenance 

breeding, certified seed 

production, processing
 
and marketing, seed testing
 

Seed production in fodder 

plants 


Seed production, processing 

and marketing in the state 
and private sector for rich
 
and fodder plants 

Foundation of National 
Coconut Industry, involving 
breeding and multiplication 

Variety trials and seed 


production of soya beans, 
maize, sorghum and vege
tables 

Seed testing and certifica-

tion station for wheat, 
barley and vegetables 

GDPPA 


Ministry of 


Rural Develop

ment and Water
 
Resources
 

Ministry of 


Agriculture 
and Natural
 
Resources
 

Ministry of 


Agriculture
 

Ministry of 


Agriculture 

Ministry of 

Agriculture 

Ministry of 


Agriculture 

Ministry of 


Agriculture 

1981-83 


1980-83 


1976-84 


1974-79 


1979-83 


1979-86 

1974-78 


1970-78 


3,3
 

6,4
 

19,0
 

5,5
 

0O 
2,8
 

38,5
 

3,5
 

2,2
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SEED PRODUCTION AT WUILE AGRICULTURAL CENTRE 

Ian G. Hunter, 

K. Budathoki and 

G.R. 	Crooks
 

1. 	 INTRODUCTION 

Lumle Agricultural Centre (LAC) is situated in Lumle and Dhikurpokhari
 
Panchayats in IKaski district. The centre covers anproximately 58 hec
tares of which 16 hectares is under cultivation. The altitude of the 

centre lies between 1.,465 and 1,830 m. M1ain horticultural crops groom 
at the centre are : apple, peaches, plums, citrus and various kinds of 
vegetables. "lain agronomic field crops are : wheat, barley, maize, 
soyabean. peas and potatoes. 

The main objective of LAC is to increase food production per unit area
 

by a combination of investigations, the introduction of improve technolog.y,
 

followed by an efficient extension system. Thus farmers living standards
 
can be raised.
 

Although the intrcduction of improved seed of any cultivar ig only one
 
of several components which might raise yields (others include the use
 

of irrigation water, chemical fertiliser, plant protection etc.), it
 

has been shown both at LAC and in farmers' fields that the use of
 

improved seed alone can increase crop yields significantly under the
 

local rainfed conditions, without the use of other components.
 

The main objectives of seed production at Lac and in the LAC target
 

areas are
 

a. 	 To achieve self sufficiency in improved seeds
 

b. 	 To maintain good quality seed
 

c. 	 To reduce transportation costs
 

d. 	 To provide the required quantities of improved seed on time
 

e. 	 To provide additional income to smali farmers who act as seed
 

multipliers
 

f. 	 To guarantee an improved cropping program to the farmers.
 

2. 	 AREA OF OPERATION
 

LAC's targct area covers 23 Panchayats in the districts of Kaski, Parbat
 

and "yagdi, in the zones of Gandaki and Dhaulagiri. A village-based seed
 

production program was intitated when LAC started working in its target
 

area. In order to achieve the objectives listed in 1 above, home based
 

field staff were recruited and trained. The field staff cover an average
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of 1.5 to 2 panchayats each in a single discipline (Agronomy, Horticul
ture, Pasture/Forestry or Livestock) although they are now being retrained
 
to become multi-disciplinary so as to come more in line with I.GMs system
 
of extension.
 

To achie~ve self-sufficiency in seed supDly, efforts are now being made
 
to ensure that each villagle is canable of satisfying the demnd for 
improved sced from its oim production. Any shortfall in supply is made 
uo by transporting seed from one village to another. In addition to 
these extensive seed production programs an intensive seed production
 
pocket nrogram is being launched within the target area for both cereal
 
and vegetable croits. Any surplus seed remaining after the demand of 
farmers has been ret are channelled to AIC and district agricultural 
offices accordinr to their demand.
 

3. HISTORY OF WORK 

Seed production has been roing on at LAC for over 9 years. 
!1heat and
 
maize are the main crops. Panchayat seed production started in 1975 with
 
Just over 1 ton of wheat being produced. M.1aize seed production in the
 
Panchayats started in 1977. This w-as 
also thc year that vegetable pro
duction started in the LAC target area. Table 1 gives the seed produc
tion figures for LAC since 1973. The cultivars that LAC deal with are 
Kakani Yellow.. in maize and RR 21, LR 64 and Lerma 52 in wheat. 

4. ARRANGE14ENT OF FOUNDATION SEED 

Foundation seeds for the multiplication programs in the target area are 
maintained in the centre. 
Here, the cron can be strictly supervised,

give.,n proper isolation etc. The seed produced from the centre grown
 
crops are oulked, tested and treated before being sent out to the 
panchayats for further multiplication. LAC tries to produce all its
 
requirements for foundation seed so that it can be sure of the seed
 
quality and origin. I.hen there is a short fall though, seeds are brought
 
in from the National Development Program. 

5. SEED GROWER 

It is the responsibility of the LAC field staff to select seed multi
pliers and multiplication sites. When looking for potential growers
 
the following are taken into consideration.
 

1. Land suitability,
 

2. the facility for irrigation (winter vegetables),
 

3. farmers enthusiasm,
 

4. availability of resources such as manure,
 

5. farmers willingness to grow crops as advised by the field staff.
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After selection, a farmer is offered a contract which stipulates such
 
things as:

1. the multinliers must accept the LAC purchase price,
 

2. he must only use seed suppli'ed by LAC,
 

3. crops must 
be planted with due care to the need for isolation,
 

4. farmers must dry and clean their seed before selling it back to LAC,
 

5. seed from non-selected, crops will not be purchased,
 

6. seed should not be sold to other farmers or agents without consult
ing LAC.
 

Training is given, on a village-based level, to the farmers on the crops

they are going to multiply. In the case of vegetable seed multiplication

the foundation seed are then sold to the farmers along with the necessary

fertilizers and pesticides. With field crop seed production, however,

the seed has, in the past, been given out on "'loan", the loan (in seed)

bein- "repaid'; at the end of the season from the resultant crop. This
 
practice is now being stopped and farmers will have to pay for their
 
seed.
 

6 SEED ;IULTIPLICATION
 

The seed crops are groom by the farmers under the close supervision of
 
the field staff and senior staff based at LAC. Care is taken over the
 
isolation of cross pollinated crops. Roguing and plant selection (in

vegetables) is done by senior staff and on an average 25 to 30 percent

of the crop is discarded at this stage. Harvesting is done by the
 
farmers, who also thresh and dry the seed.
 

7 SELD COLLECTION, PROCESSIG, TREATUITT, STORAGE ID PACKAGING 

a) Field Crops (mostly wheat and maize)
 

Seed production on contract in the Panchayats is stored in the
 
farmers' own home until next year's demands are worked out by the
 
field staff. As soon as all the seed requirements are known, the
 
seeds are processed, (by the farmers) then sufficient amounts
 
purchased by the field staff after testing for germination. It
 
is stored in bulk in village stores, or in the field staff's houses,
 
until sowing time. During the storage period the seed are treated
 
by LAC's mobile seed dressing team and carcfully monitored for
 
pests and storage diseases. If the seed is stored in a private

house, LAC pays a storage rent of Rs. 0.10 per kg. Farmers bring

their own containers to take awar the seed at the time of purchase. 

A base price for seed is decided upon in eachPanchayat in discus
sions between LAC field staff, seed multipliers and the panchayat.

Seed producers are paid this base price plus a bonus of 30 percent

(on an all or none basis) to encourage quality production.
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b) Horticultural Crops 

After harvest, the seeds are brought into LAC in small sacks-each 
grow:er's lot being keot separate and being given a number for 
identification. In IAC, the seeds are tested for germination,
 
treated with chemicals, and stored. LAC also packs the vegetable
 
seed into suitable i.chets prior to distribution. 

4 
LAC pays the vegetable seed -rowers the government base price for
 
vegetable seed plus a 30 nercent incentive. This is to cover
 
losses that may have occurred over the seas9 n e.g. with strict
 
roguing.
 

8. SEED TRANSPORTATI-1 

The IAC filed crop seed vroduction plan has always been aiming at self
sufficiency, in the final commercial -rade of seed, within an area 
say one or two PanchayatP. This along with the storing of the seed in 
the field, has -greatlyreduced the need for transporting bulky seed 
over long distances in the hills. There are areas, though, where demand 
exceeds oroduction and seed have to be brought in from surplus produc
tion areas. If this has to be done, LAC, pays one way porterage for 
the transport of the seed. One way rorterage is also paid to farmers 
multiplving vegetable seed, for them to bring their seed in to the Centre. 
All other transport costs !.ave to be met by the farmers purchasing the 
seed. All movement of seed in the target area is by porter. Field crop 
seeds are carried in sacks from the producer to the stores but a great 
variety of containers are used by farmers'when buying seed from the 
Panchayat store. Vegetable seeds are transported to Lumle in sacks but 
are then packed in plastic bags for distribution. 

9. PRICIITG AD V.ARKETING 'PROCEDURES 

The sellinq price of the field crops seed is the base price worked out
 
at the time of buying the seed from the seed multiplier (see 7a). The
 
30 percent bonus to the nroducer and cost of inputs and labour during
 
storage and treatment are borne by LAC. Vegetable seed are priced so
 
as to cover all costs from seed purchase to packeting.
 

Harketing is all doue through the Field Assistants. With Maize and 
Wheat en estimate of the demand is drawn up before buying the previous 
crops so that trere are no large excesses. Grain from areas of over 
production can .so be moved to deficit areas in time, when supply and 
potential demand are knowm beforehand. Farmers buy the seed at the field 
staff's house or in the house where the seed is stored and it is then 
his responsibility to Iet the seed back to his farm. 

Any extra seed bought by LAC from the growers is sold to AIC or the 
DADO offices if they have re*uested it. If the farmer has seed surplus
 
to the requirements of LAC he can dispose of them as he wishes.
 



Table 1 

SEED PRODUCTION AT LUMLE AGRICULTURAL CENTRE, 1973 TO 1982 (KG) 

Crop 1973-74 1974-75 1975-76 1976-77 1977-78 1978-79 1979-80 1980-81 1981-82 

Wheat 589 780 1026 NA NA 20145.5 21333 36097 60011 

Maize - - 183 500 NA 4388 11586 15689 14369 

Vegetables 5 32.780 27.930 110 NA 89.55 65 134.56 372.241 1 

Peas 15 65 68 NA NA 24 NA 88 NA 

Soyabean - -- - - 580.5 82i 832 
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VEGETABLE SEED PRODUCTION STATUS AND FUTURE SCOPE
 

IN NEPAL
 

S.S. Rekhi, FAO
 
Vegetable Seed Production
 
Project, Nepal.
 

VEGETABLE SEED PRODUCTION ITT TIEPAL
 

Although Nepal is a small country it represents almost all types of climates 
due to altitude variation from sea level to almost 8800 meters height of the
 
Mount Everest. 

Due to these climatic conditions it is possible to produce seed of almost
 
all types of vegetables. In general, the high hills of Mustang, Jumla and
 
Palpa have been found suitable for the seeds of cabbage, carrot, beets etc.
 

Mid-hills of Kathmandu valley, Palpa, Rukum, Dhankuta. Sindh-uli are most 
suitable for seed production of vegetable crops like cauliflower, radish 
cress, spinach, turnips, beans and onions.
 

Subtropical climate of terai is most suitable for tropical vegetable crops

such as eggplant, okra, coirpea, pitteriourd, bottleourd as monsoon crops.
 
This area is also found to be most suitable for seed production of tomato,
 
peas, tropical cauliflower, tropical radishes and onion as rinter crops.
 

Since vegetable seed production is difficult to be mechanised it is a labour
 
intensive type of agriculture. In Nepal, the holdings being small there is
 
surplus of family labour. This could be gainfully employed in labour-intensive
 
hiffh-returr seed production program.
 

In most countries, due to rise in living standards and scarcity of meat and
 
fish, vegetables are finding Important place in food habits. Due to this
 
some of the countries such as Bangladesh, Pakistan, Middle -east oil producing
 
countries are importing vegetable seeds worth millions of rupees every year.

Due to suitable conditions available in Nepal, it could take advantage to
 
produce and meet the demand within Nepal and in other countries.
 

SCOPE OF VEGETABLE SEED PROGRAM II'I NEPAL 

At present annual demand of vegetable seed in Nepal is about 400 m.t. By the 
end of VI Plan it is estimated to increase to 500 m.t. To produce this seed 
4000 farmers each with 5 ropani of land under seed production wrould be required. 
if export demand of seed is built up production could be increased to higher
levels. In this regard the example of vegetable seed industry of Tailan is 
relevant to know. Three decades before this country was no where in the field 
of vegetable seed production, but today it is one of the most important vegeta
ble seed production centers. 



- 192 -

PRESENT SEED PRODUCTION IN NEPAL
 

Against annual demand of vegetable seeds of 400 m.t. the following vegetable
 
seed production during the last 5 years has been achieved under the organised
 
seed production program.
 

Table 1
 

VEGETABLE SEED PRODUCTION MID DISTRIBUTION
 

rn *t. 

Year Govt. supported M4G Hort. Farms Total
 

1977.-78 5.2 
 10.4 15.6
 

1978-79 14.6 
 10.0 24.6
 

1979-80 8.0 
 12.0 20.0
 

1980-81 15.0 9.0 24.o
 

1981-82 31.4 
 8.0 39.0
 

From above it is seen that production is much less than the demand of seed
 

within the country.
 

COHPARATIVE ECONOMICS 

The farmers of "Tepal are noir fully convinced that the vegetable seed produc
tion is a remunerative agro-based industry in the rural sector.
 

Per unit area returns from the vegetable seed crops being high farmers in
 
the selected areas can take advantage. Comparison of seed yields of important
 
vegetable crops that are possible in Nepal vis-a-vis production in developed
 
countries in given below:
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Table 2 

COI.PARATIVE SEED YIELD/HECTARE
 

Maximum Seed yield in
 
Area of production seed yield other countries
 

Crop in Nepal kg/ha kg/ha
 

Cabbage Marpha 1200 1000-1200
 

Carrot Marpha 1500 1200-1500
 

Radish Marpha, Kathmandu 1200 1500-1800
 

Cauliflower Dhankuta 500 350-500
 

Tomato Nawalpur 160 200-300
 

Eggplant Nawalpur 300 300-350
 

Peas Nawalpur 1800 1500-1800
 

Deans Dhankuta 16O0 1500-1800
 

Onion Rukum 500 800-1000
 

Chillies Nawalpur 200 300-400
 

Okra Niawalpur 1200 1200-1500
 

From the above it is evident that successful seed industry can be built up
 

in Nepal.
 

CONSTRAINTS
 

Lack of Research base -

Vegetable seed industry should be based on a sound variety maintenance
 
program. In the absence of proper maintenance, vegetable varieties run
 

doi.m fast and quality is affected. 

In Mepal there is need to conduct some adaptive research mainly with
 
the aim of improving productivity. Important areas of research are
 

agronomic pr-actices, plant protection, irrigation, seed harvesting,
 

handling and storage. 

For this, a research unit that can handle this work on a continuing 
basis is needed. 
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IMPROVEENT IN PRODUCTION AID AIRKETING SYSTEM 

At present contract seed production with farmers is not receiving proper

attention and most seed production work on vegetable seed is undertaken rather
 
casually. To improve the situation, the agency handling this aspect of pro
duction is required to strengthen facilities in terms of trained manpower and
 
material facilities.
 

On marketing side it has been observed that inspite of the fact that seed
 
produced is much less than the actual demand, there are always unsold stocks.
 

To improve the situation marketing and distribution system needs to be
 
strengthened. Efforts are also needed to explore foreign markets where Nepal
 
can sell its vegetable seeds.
 

QUALITY CHECKS
 

In a sound seed industry quality checks at various stages of production,

cleasing, storage, packing and distribution is very important. In Nepal,

good facilities for seed testing, and trained manjower to handle this work
 
are available. There is need to mobilise the efforts so that quality control
 
program is carried on sound besis.
 

Initially it is not necessary to impose seed legistation. Instead it is
 
necessary to create an atmos.hcre of quality seed consciousness so that improved

seed is recognised. Efforts, therefore, are necessary through extension,
 
demonstration and training to bring about awareness of quality seed amongst
 
the farmers.
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PRACTICAL SAFE SEED STORAGE AND ITS MANAGEMENT
 

Bill Gregg
 
Seed Division
 
Dept. of Agricultural Extension
 
Bangkok, Thailand
 

The value of seed is entirely in the embryo plants they carry; seed must
 
reach the farmer with the ability to establish the desired field stand. Seeds
 
are seldom planted immediately after harvest. They normally are stored for
 
a few weeks, months, or sometimes years, before planting. Storage must
 
protect seed from deterioration and damage to minimize loss of germination
 
and vigor and must maintain seed identity, physical condition and purity.
 
For a seed program to be successful, it must provide adequate safe storage.
 

Storage life of seed varies with condition of both seed and storage. The
 
primary factors influencing seed storabillty are known, and can be controlled,
 
to a large extent, by careful planning'and good management.
 

Seed Deterioration
 

Germination and vigor are highest when seed first reaches physiological
 
maturity. Thereafter, deterioration moves inexorably forward toward death,
 
never stopping. Deterioration cannot be reversed or eliminated, once it has
 
occurred (Delouche 1968b).
 

All seeds in a lot do not have the same life span; they age and die at
 
different rates over a period of time. Differential rates of deterioration
 
result in three distinct phases during a seed lot's storage life.
 

First, a period of high viability in which relatively little deterioration 
occurs; 

Second4, a relatively short period in which germination declines sharply to 
low levels, 

Third, thereafter, a :relatively slower rate of decline until all seed are 
dead.
 

Good storage seeks to minimize deterioration and prolong the first phase, in
 
which little loss of viability occurs.
 

Causes of Deterioration
 

1. Preharvest field conditions. Seed deteriorate in the field prior to
 
harvest under unfavorable weather conditions, primarily rain, high
 
moisture, high humidity, and high temperatures (Justice and Bass 1978).
 
Hot dry weather with inadequate soil moisture during seed maturation
 
also causes deterioration. Seed which have begun to deteriorate in the
 
field usually do not store well.
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2. Maturity at 	harvest. 
 Immature seed --
smaller than normal size, wrinkled,
shriveled, immature color, lightweight, etc. 
-- do not store well.
 

3. 
 Mechanical injury. Mechanically-injured seed have reduced storability;

they not only deteriorate faster, but are also more susceptible to
 
storage fungi and treatment damage.
 

4. High temperature. 
 Storage life of seed decreases as storage temperature

increases. 
 Harrington's "thumb-rule" (Harrington and Douglas 1970)
states that from 	0 to 50OC each 50C increase in storage temperature
halves the seed's life span. 
 Both constant and short exposure to high
temperatures have been shown 
to cause deterioration and reduce seed
storability. High-moisture seed are more susceptible to damage from
 
high temperatures.
 

5. High moisture. 
The most damaging single influence on storage life is
aprarently high seed moisture. 
As moisture content increases, seed
deterioration increases. 
 Harrington's "thumb-rule" (Harriigton and
Douglas 1970) states that for seed of 5-14 percent moisture content,
each 1 percent reduction in moisture content approximately doubles seed
 
storage life. I
 

High moisture seed deteriorate faster, and are more susceptible to
damage from extreme temperatures, fumigation, treatment, storage fungi,

insects, heating, and mechanical injury.
 

General response of seed to moisture content is shown by the following
relationships adapted from Harrington and Douglas (1970) and from
 
Delouche (1968 a):
 

Moisture 
 Seed Condition
 

35-80 percent 
 Imma~ure, still developing.
 

3.8-40 percent Physiologically mature, but not yet field maturity,

Respiration rate high; field deterioration may occur;

heating occurs if seed are 
harvested and bulked or
 
stored without drying; insects and fungi active.
 
Susceptible to mechanical injury.
 

13-18 percent 
 Most resistant to mechanical injury; respiration rate
 
high; heating occurs if seed are bulked or stored in
 
upper levels of this range without drying; mold end
 
insect damage may occur.
 

8-10 percent 	 Reasonably safe for 1-3 years open storage in
 
temperate climates; insect activity low; seed
 
susceptible to mechanical injury,
 

4-8 percent 
 Safe for sealed storage.
 



0-4 percent 	 Extreme dessication, may do.a,-o some seed;. some may
 
show secondary dormancy.
 

33-60 percent 	 Germination occurs when seed re- bsorb moisture up to
 
these levels.
 

Expos.ro to high 	 atmospheric relative humidit- ("; i) also increases seed 
moisture content. Seed are hygroscopic and absorb .ioisture from the 
humidity or invisible water vapor of the air at high atmospheric RH; 
conversely, they lose moisture to the air under low RHi. Exchange of
 
moisture with the siurrounding air effects sod oisture content until
 
it reaches equilibrium with atmospheric RH. Equilibrium moisture 
content varies with different crop seed; in jeneral, it is lower. 
for 	oily seed than for starchy sued. 

6. 	 Fungi. Storage fungi, primarily Aspergillus and Penicillium species,
 
occur almost universally and may attack seed stored at RH of 65-100
 
percent (Justice and Bass 1978). When seed moisture content and/or
 
atmospheric RH is high, storage fungi can grow rapidly, and may damage
 
seed and cause heating. "Hot spot" damage to bulk stored seed is
 
usually caused by insect or fungal activity in small areas where high
 
moisture content has built up. All crop seed are not equally susceptible
 
to fungi. Cereal seed are very susceptible, while some vegetable seed
 
seem more resistant.
 

7. 	 Insects. About a dozen species of storage insects occur widely and may
 
cause serious damage to seed stored at 9 percent or higher moisture
 
content. Insects attack the endosperm and/or embryo, and also create
 
high moisture which leads to heating (Justice and Bass 1978).
 

8. 	 Pests. Rats, mice, and birds eat seed, damage bags and scatter, mix and
 
contaminate seed.
 

9. 	 Seed treatment. Seed of high moisture, with mechanical damage, or stored
 
for long periods are sometimes adversely affected by certain seed treat
ment chemicals. Some combination treatments affect germination; treat
ments safe for some crop seed may damage others; excessive treatment
 
rate also affects storability.
 

10. Fumigation. 	Some fumigants adversely affect seed viability under certain
 
conditions. Increased seed moisture, temperature, fumigant dosage, and
 
time of exposure increase rick of damage (Justice and Bass 1978).
 

11. 	 Natural storage life. Some crop seed inherently can survive for
 
relatively long periods; others naturally have a short storage life.
 
Peanut (Arachis hypogea L.) soybean (Glycine max (L.) Merrill) onion
 
(Allium cepa L.), and lettuce (Lactuca sative L.) seed have naturally
 
short life spans, while many legume seed (especially those with hard
 
impermeable seed coats) survice for relatively long periods (Justice
 
and Bass 1978).
 

http:Expos.ro
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When Seeds are Stored
 

Some form of storage takes place from the time seed mature in the field until
 
they are planted by the using farmer. Seed may deteriorate from unfavorable
 
conditions at any stage; all must be properly managed to 
ensure that seed
 
store well and reach the farmer with acceptable viability.
 

"Storage" occurs during the following periods:
 

A. Maturation to harvest, in the field.
 

B. Harvest to threshing (in a small-scale agriculture).
 

C. Threshing to delivery to the processing plant.
 
/ 

D. Receiving, drying and preprocessing storage.
 

E. Processing.
 

F. Storage ".fter processing.
 

G. Transport from processing to the area of use.
 

H. Storage in the retail outlet.
 

I. Transport to the using farmer.
 

J. Storage on the farm, prior to planting.
 

K. Carryover to a later planting season.
 

For practical purposes, a seed program may group these into:
 

1. Preparing seed for storages. 
All stages before seed are delivered to
 
the processing center: 
 in the field before harvest; during harvest,

threshing, and holding on the producing farm. 
Deterioration here
 
determines initial storability of seed received by the seed program.
 

2. Pre-processing storage. 
 From arrival at the seed center until processing

is completed: 
 receiving, drying, storage awaiting processing, and during
 
processing.
 

3. Processed seed storage. 
All storage and transport of processed seed at
 
the processing center, wholesale and retail distributors, etc. This
 
is usually considered as seed storage.
 

Preparing Seed for Storage
 

Since low-quality seed do not store well and good storage only slows down
 
seed aging, careful pre-storage management is essential to minimize
 
deterioration before storage begins.
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Only healthy, undamaged, non-deteriorated, fully mature seed of high germina
tion and vigor should be stored. To keep storability high until seed reach
 
the processing center:
 

1. 	 Plan production so seed are harvested during dry weather.
 

2. 	 Harvest only ,,hen seed reach full field maturity.
 

3. 	 Do not delay harvest.
 

4. 
Harvest and thresh at optimum seed moisture contents to minimize
 
mechanical damage, by suitable equipment adjusted and operated properly.
 

5. 	 Immediately dry seed and unthreshed plants to safe moisture contents,
 
do not bulk or bag high moisture seed.
 

6. 	 Protect seed and unthreshed plants from rain, ground moisture, high
 
temperatures, insects, rats, birds, chemicals, fertilizers, fuels, etc.
 

7. 	 As soon as possible, transport the seed to the processing center for
 

proper drying and storage.
 

Pre-Processing Storage
 

Seed deterioration may occur due to poor management at the processing center.
 
While this period is usually short, it is important to seed storability.
 
Deterioration can be minimized by:
 

1. 	 Immediately upon arrival of seed, measure moisture content and dry as
 
required, or move into safe storage.
 

2. 	 Immediately check for insect infestation. Fumigate and/or treat as soon
 
as possible.
 

3. 	 Store, label, and handle to ensure identity and purity.
 

4. 	Immediately test germination; remove unacceptable lots.
 

5. 	 Process as soon as possible.
 

6. 	 During processing keep seed cool, dry, uncontaminated, and free of
 
damage and mixtures.
 

Storage of Processed Seed
 

After seed are nrocessed to the desired quality, storage must maintain its
 
identity and purity, protect it from insects and pests, and keep it cool
 
and dry to prevent deterioration. Usual storage periods are:
 

A. 	 Short-term: Until the following planting season, usually within 3-9
 
months. Most seed for farmer. use goes through only short
term storage.
 



- 200 -


B. Carryover: Until a later season. Two carryover periods are usually
 

encountered:
 

1. 	Carryover for approximately 1 year, until the next
 
year's planting season; the usual carryover for most
 
reserve or buffer seed stocks,
 

2. 	Carryover to a later planting season usually 2-4
 
years. Programs which produce seed of many
 
varieties and have suitable storage conditions often
 
stagger production and store seed for such periods,
 
to reduce costs. Basic seed is commonly carried over
 
for such periods.
 

C. 	 Long-term: Several years storage for breeder seed, genetic resource
 
collections, etc. Seldom used for farmer seed, due to
 
cost.
 

Safe 	Storage
 

Seed ,.vhich are immature or damaged deteriorate much sooner; mature seed which
 
are undamaged, dry, and cool store better, and maintain high viability longer.
 

Unfavorable storage conditions speed up deterioration causing seed to die
 
relatively sooner; 	favorable conditions slow the rate of seed aging, and
 
maintain high germination longer. Practical storage guidelines gained from
 
this 	are:
 

1. 	 At any stage in its life, seed may suffer damage or unfavorable conditions
 
which speed up deterioration and reduce storability.
 

2. 	 Only healthy, undamaged, high-quality, non-deteriorated, fully mature
 
and preferably untreated seed of high germination and vigor should be
 
store for any period of time. Less storable lots should be planted as
 
soon as possible.
 

3. 	 Seed should be stored under dry cool conditions and protected from
 
deteriorative influences, so that viability is high after the required
 
storage period.
 

Seed 	deterioration, as well as insect and fungi activity, is reduced by
 
lowering temperature and moisture content (and correspondingly, RH). How
 
cool and how dry depends on the storage period, desired final seed quality,
 
kind of seed, and economic consideration. The longer the storage, the lower
 
temperature and moisture content must be. 
At lower temperatures, seed of
 
higher moisture content can be safely stored; at lower moisture contents,
 
seed can be safely stored at higher temperatures. These apply to reasonable
 
storage periods; reducing only one cannot achieve maximum potential seed
 
storage life.
 

It is not possible to specify exact storage conditions required, due to the
 
many variables. However, for long-term storage of ganetic resource seed
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FAO (1974) proposed desirable standards of 18 to 200C at 5 percent seed
moisture content (in equilibrium with about 10-15 percent RH for starchy seed,
and 20-25 percent for oily seed). 
 Minimal standards proposed were 5OC or
less at 5-7 percent seed moisture and/or not more than 20 percent RH.
 

Delouche (1968 a) considered moisture content of 10-13 percent at temperate
cln.mate temperacures safe for short-term storage (6 to 12 months) of cereal
seed; 8-10 percent moisture content at temperate climate temperatures suitable
for 1-3 years open storage; and temperatures below 50OF and seed moisture in
equilibrium with RH of less than 50 percent suitable for 3-8 years.
 

For any storage period seed quality is maintained better by providing the
best storage conditions possible under existing economic constraints.
 

Providing Safe Storage Conditions
 

Seed can be safely stored if the storage Is designed, equipped and managed
to provide the required dry, cool, protective conditions.
 

Seed can be protected from moisture and high RH by the package and/or the
storage facility. Lower temperatures can be maintained by the storage
 
facility.
 

Moisture control: 
 Moisture control requires protecting dried seed from
 
moisture and high RH. 
Methods include:
 

1. 
 Keeping short-term nonconditioned storage as 
dry as possible.
 

2. 
 Lowering storage humidity by ventilating a well-constructed nonconditioned
 
storage when ambient RH is low.
 

3. 
 Placing low-moisture seed in a vaporproofed storage when RH is very low,
 
and keeping the storage sealed to prevent entry of moisture vapor.
 

15. Dehumidifying the air inside a completely vaporproofed storage.
 

5. 
 Packaging very dry seed in hermetically-sealed vaporproof containers.
 

Controlled ventilation (Harrington and Douglas 1970) is effective where the
ambient RH is low enough for the required periods. Placing dry seed in a
closed vapor proofed but not dehumidified storage is usually most feasible
in an air-conditioned storage where thermal insulation and air-conditioning

prevent convection build up of high RH near the floor, and removes some
 
moisture.
 

Air in a vapor proofed storage may be dehumidified by either refrigeration

or chemical dessicant dehumidifiers.
 

Very dry seed may be hermetically sealed in vapor proof packages to keep
seed moisture content at its original level regardless of ambient RH.
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Temperature control. Seed storages can be cooled by:
 

1. 
 Designing and constructing a nonconditioned storage to minimize entry of
 
solar rediation and outside hieat.
 

2. Thermally-insulating a conditioned storage, and removing heat by air
 

conditioning (refrigeration).
 

Kinds of Storage
 

Seed are 
stored either in bulk or in bags or other packages.
 

Bulk Storage
 

Bulk storage is common for short-term storage of large amounts of seed awaiting

processing, including unshelled (ear) corn seed. 
In temperate climates
 
processed seed is also sometimes stored in bulk for short periods. 
Many

designs and sizes of bins, tanks, cribs, etc., 
are used. Seeds are frequently
 
dried in such bulk storage units.
 

In tropical climates, wide temperature rifferentials which occur between out
side air and the bulk seed mass, and at different points within the mass,

result in moisture migration. Moisture accumulates in spots until dangerous

levels are reached, and seed deteriorate rapidly. Deterioration spreads

through the seed mass as more heat and moisture are generated.
 

Under humid tropical conditions bulk short-term storage may be used, but
 
adequate mechanical aeration drying must be incorporated and properly used
 
to keep the seed uniformly dry end cool.
 

Bagged Seed Storage
 

According to storage conditions provided, bagged seed storages are either
 
conditioned or nonconditioned. Conditioned storages are specially constructed
 
to creat a sealed space in which lower-than-ambient temperatures are created
 
by refrigeration equipment, and lower RH by dehumidifiers. Temperature and
 
RH are reduced as required for the seed crop and storage period.
 

Nonconditioned Storages
 

Nonconditioned storages create the best storage conditions possible under
 
ambient conditions by using only suitable building design and construction;
 
no special equipment (except ventilation fans) is used. Nonconditioned
 
storage is used for most short-term storage of seed for farmers, and is
 
adequate for carryover of very dry seed sealed in vapor proof packages.

Under temperate climates it is suitable for shoit carryover in vapor porous
 
bags.
 

A ventilatK' nonconditioned storage should be in a dry well-drained clean
 
area to keep the environment as dry and pest-free as possible. 
The floor
 
should be one meter above ground level (or at truck bed height), with a
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built-in vapor barrier. Moisture-proofing is rot adequate; the floor should
 
be vapor-proofed.
 

The storage should have no windows and only one (sometimes tow) door in the
 
center of the end to minimize floor space required for aisles. Install a
 
rat shield around the building; entrance is by movable ramp and a rat proof
 
ladder of smooth pipe. Floors and walls are smooth-finished to eliminate
 
cover for pests. Walls and ceiling have enough thermal inl-ation value to
 
minimize entrance of solar and outside heat; wall construction material may
 
be adequate, but the ceiling/roof often requires additional thermal insulation.
 

Roof is joined to the walls without cracks. Exhaust fans and ventilation
 
openings are screened with 6 mm wire mesh and located so as to 
remove hot air
 
from the top and moist air from the floor level (Harrington and Douglas 1970).
 

Rain or moisture must not enter through the roof, walls, or door, 
A marquee
 
roof over the entry protects the door area from rain. Roof and walls are
 
light-colored to reflect solar heat. 
Extended roof overhang shades and cools
 
walls, and protects ventilation openings from rain.
 

Separate storage from processing so it can be closed to keep out insects,
 
pests, personnel, dust, etc.
 

Conditioned storages: Conditioned storages incorporate the general
 
characteristics of nonconditioned storages, and must also be sealed and
 
insulated to minimize entry r'f heat and humidity.
 

Floor, walls, and ceiling must have a vapor barrier equivalent to 8-10 mil
 
polythylone film installed with bitumen. 
It must be continuous and uninter
rupted to form a complete vapor seal around the entire storage space.
 

Adequate and continuous thermal insulation must be installed on the ceiling
 
and walls. Floors are sometimes not insulated. Amount of insulation -- its
 
value or heat resistance -- and insulation of the floor depend on storage
 
temperatures desire,1 and cooling equipment. 
 Thermal insulation is installed
 
on the inside or dry side of the vapor barrier.
 

A conditioned storage has no windows or ventilation openings, and only one
 
door. 
The door contains a complete vapor barrier and thermal insulation,
 
with seals or gaskets on all edges so heat and humidity cannot enter around
 
the door. The door 1oui1 b rached through an antechamber consisting of an 
outer sealed door and a small entry room equally insulated and vapor proofed.
 
The outer door is closed before the inner door is opened; the antechamber
 
serves as an airlock to prevent a direct opening from the outside into the
 
storage.
 

The storage space, completely sealed by continuous thermal insulation and
 
vapor barrier, is mechanically cooled and dehumidified to the desired
 
conditions. Refrigeration or air conditioning equipment removes heat to
 
cool it to the desired temperature. Heat load must be calculated for each
 
storage to determine the equipment required. For most moderate sized
 
storages in seed multiplication programs where seed are 
stored and/or carried
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over for normal periods, either standard air conditioners or refrigeration

equipment may be used. 
Larger storages and long-term storages at low tempera
tures, usually require refrigeration equipment.
 

Air inside the storage is dried by either refrigeration or dessicant
 
dehumidifiers. Refrigeration dehumidifiers are suitable where higher RH is
 
acceptable; dessicant dehumidifiers can maintain lower RH. 
Dessicant
 
dehumidifiers, either dual bed or revolving drum, 
add more to the storage heat
 
load. Dehumidifiers should be installed outside, to 
save storage space and
 
minimize the added heat load.
 

A combination of cooling equipment and dessicant dehumidifiers is easiest to
 
plan and operate, and is suitable for most storage needs.
 

Removing seed fromlcold storage. 
 If seed in vapor porous packages are taken
 
from cooled storage into warm humid outside air, seed temperature may be below
 
the dewpoint of the air. 
When this occurs, moisture from the air condenses on
 
the seed, seed moisture increases, and the seed lose viability rapidly.
 

This can be prevented by:
 

1. Packing seed in vapor tight packages for cold storage; or
 

2. 
 Quickly moving seed in vapor porous packages from cold storage into a
 
dehumidified room at ambient temperature, for storage until seed warm up
 
to outside temperatures; or
 

3. 
 If all seed will be removed from a cold dehumidified storage at about
 
the same time, stop the cooling equipment and operate only the
 
dehumidifier until seed warm up to outside temperatures.
 

Vapor Proof Seed Packages
 

Being hygroscopic, seed gain moisture from high atmospheric RH. 
If seed are
 
hermetically sealed in vapor proof packages, moisture vapor in the outside
 
air cannot enter the paCkage. Thus, seed moisture content does not change
 
regardless of ambient RH. 
 Very dry seed in vapor proof packages can be
 
stored for 2-4 years in good nonconditioned storages, at reduced storage
 
construction and operation costs.
 

Packaging very dry seed in vapor tight containers appears to hold much promise
 
as a low-cost, simple means of protecting seed viability during both storage

and transport, especially under humid tropical conditions and where adequate

storages are not available. The packaged seed are not affected by outside
 
air RH; being very dry, the seed can withstand reasonably higher temperatures;

low seed moisture is maintained after leaving storage, providing protection

during transport, in retail stores, and on the farm. 
Also, there are no
 
moisture problems in taking seed out of cold storages.
 

Moisture content of seed sealed in vapor proof packages must be considerably

lower than for nonvapor proof packages. There is no exchange of moisture
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vapor between air outside and inside the package, so seed moisture content
 
determines equilibrilm RH of air sealed inside the package. 
For example, air
 
inside a vapor proof bag of corn 
(Zea mays L) seed at 13 percent moisture will

equilibrate at about 65 percent RH. 
At this RH seed respiration is high,

fungi are active, and insects can multiply. These create additional moisture
 
and heat, so seed deteriorate rapidly.
 

Reported data indicates that in general, seed can be safely sealed in vapor

proof packages if their moisture content is low enough to be in equilibrium
 
with approximately 30-35 percent RH.
 

Vapor tight bags for larger amounts o: seed may be made of solid thick films of
 
polythylene (10 gauge or more), polyester, or plastic with similar vapor

transmission characteristics; multiwall paper or other laminations which
 
include suitable layers of plastic film, asphalt/plastic, asphalt/aluminium

foil, aluminium foil/plastic, etc. 
 The bags must either be heat-sealed or of
 
moisture vapor will enter through holes left by the sewing machine needle
 
(Harrington and Douglas 1970).
 

Some bag materials are not vapor proof, but are vapor resistant to varying;

i.e. they do not prevent entry of vapor, b'it have a slow rate of vapor

transmission. 
These include bags of woven plastic threads with only a thin

film of solid plastic; sewn multiwall bags; multiwall bags of materials of
 
higher vapor transmission rates, etc. 
 These bags can keep seed moisture low
 
longer than porous bags, but seed slowly increase in moisture under high

ambient RH. When seed moisture reaches higher levels inside such bags, vapor

cannot escape readily and seed deteriorate rapidly. Careful management should
 
be employed when such bags are used.
 

Small amounts, as vegetable and flower seed, may be packaged in heat sealed
 
vapor proof bags, pouches, or packets of suitable polythylene, polyster,

laminated aluminium/plastic, cellophane/plastic, etc. Sealed tin cans,

gasketed metal cans, gasket-sealed glass jars, and sealed rigid plastic

containers may also be used. 
Paper packets and friction-sealed tin cans are
 
not vapor tight.
 

Due to increased susceptibility of low-moisture seed to mechanical injury
 

vapor proof seed bags must be handled gently.
 

Store Management
 

Even with the best storage facilities, seed deteriorate if management

procedures and planning are inadequate.
 

Maintaining Identity
 

If identity of seed is lost, its value is also lost. 
Good storage management
 
maintains seed identity by:
 

1. Every bag adequately identified with secure, complete labels.
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2. 	 Storage divided into smaller numbered areas to identify exact lot loca
tion.
 

3. 	 Seed lots stored or stacked separately.
 

4. 	Stack cerds to identify all stacks.
 

5. Adequate, up-to-date records.
 

Maintaining Prity
 

To prevent contamination of seed:
 

1. 	 Keep bags in good condition.
 

2. 	 Prevent scattering of seed by birds, etc.
 

3. 	 Keep bags in their correct lots and well-identified.
 

4. Keep the storage spotlessly clean.
 

Protection from Insects, Pests, Fungi and Damage
 

Keeping seed cool and properly dried minimizes damage by storage fungi and
 
insects. To prevent damage:
 

1. 	 Prevent insect and pest entry into the storage.
 

2. 	 Keep the storage and surrounding area clean, to reduce food and cover.
 

3. 	 Control insects and pests by a complete control program which includes
 
fumigation, seed treatment, space sprays, residual surface sprays, and
 
poison baits, before damage occurs.
 

4. 	 Do not store chemicals, feeds, fuels, fertilizers, etc., in the seed
 
storage.
 

Stacking
 

Properly dried bagged seed may be stacked to afficient storage heights without
 
weight or pressure damage to seed at the bottom. Damage to stacked seed
 
occurs from:
 

1. 	 If bags fall or are dropped off the stack, mechanical seed injury
 
results. Bags should be removed from stacks by conveyor, forkift pallat,
 
or hand-carrying, never by dropping.
 

2. 	 Poor ventilation, especially when-the floor has no vapor barrier, results
 
in air convection currents due to temperature differences within the
 
storage. This causes moisture movement within the storage, and RH of
 
cooler air near the floor increases. Increased moisture content and
 
rapid deterioration of seed at the bottom of stacks results.
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Good.Stacking Management Includes
 

1. Ensure proper ventilation around seed; 
stack only on pallets with at
least 10 cm open space for air movement; leave 25-30 cm open space

between stacks and walls, and 50-60 nm above stacks.
 

2. Provide adequate aisle space so 
storage operations do not damage or
 
misplace bags.
 

General Management
 

1. Keep buildings in good repair. 
Maintain cooling and dehumidification
 
equipment in good operating condition; keep adequate spare parts;

practice preventive maintenance.
 

2. 
 Regularly monitor and record storage conditions; be sure they are
 
suitable.
 

3. 
 Regularly check seed germination; improve storage conditions as 
required

to keep seed viable. Chart germination against storage time and
 
conditions to obtain storage management data.
 

4. 
 Move or rotate stored seed so they are planted before they can
 
deteriorate.
 

Carryover
 

Carryover must be planned and managed to minimize deterioration both before
 
and during storage. This includes:
 

1. 
 Provide some storage suitable for the required carryover under local
 
conditions, in addition to short-term storage.
 

2. 
 Test seed at harvest; sell lots with lowest acceptable viability first.
 
Carryover only lots of highest viability and vigor, to ensure highest

viability after storage.
 

3. 
 Estimate the anticipated carryover at harvest, and immediately process

and move possible carryover seed into the carryover storage.
 

4. 
 Possible carryover of "less storable" crop seed should be processed first
and put immediately into carryover storage. 
For example, leave corn
(Zea mays L.) or rice (Oryza sativa L.) 
seed for later processing while

scybean is immediately processed and moved into favorable storage.
 

Energy Conservation
 

Specific measures every storage should use to save energy and reduce costs
 
include:
 

1. Safeguard seed quality so that no lot is lost. 
Loss of seed wastes all
 
energy and expense invested in it.
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2. 	 Storage construction --thermal insulation, vapor barriers, door
 
construction and seeling, etc. -- should be over-designed (i.e.,
 
significantly more than minimum required) to minimize operation of and
 
dependence on equipment to maintain storage conditions.
 

3. 	 Paint buildings with a light-colored heat-reflecting paint to reduce
 
absorption of solar heat.
 

4. 	 Keep the area around the storage clean and dry to minimize dehumidifier
 

operation.
 

5. 	 Use sealed, vapor proofed and insulated anteachamber entries for
 
conditioned storerooms.
 

6. 	 Plan storage layout and stacking to minimize distance and number of times
 
seed is moved.
 

7. 	 Proper air vents in nonconditioned storages remove hot air and reduce
 
convection-current moisture with minimum fan operation.
 

8. 	 Plan seed production for harvest in dry seasons, harvest at full field
 
maturity, and dry by sun or shaded solar heating.
 

9. 	 Plan removal of seed from storage, and transport, to reduce number of
 
times storage rooms are opened, and truck trips required.
 

10. 	 Eliminate re-drying of seed, by proper humidity and moisture control.
 

11. 	 Packing properly-dried seed in vapor proof packages is potentially a
 
major energy-saver; dehumidifiers are not required, higher storage
 
temperatures can be used, redying is eliminated, nonconditioned storage
 
is more useful, and seed is protected during transport and storage without
 
special equipment.
 

12. 	 Construct all storage with vapor barrier floors raised to truck bed
 
level to reduce storage moisture and facilitate loading trucks.
 

13. 	 Permit only essential workers into conditioned store rooms for the
 
shortest time possible, to reduce storage moisture and facilitate
 
loading trucks.
 

14. 	 Install spring-loaded closers on doors of conditioned storages, to
 
reduce entry of heat and moisture.
 

15. 	 Use only flourescent lights to reduce heat load and electricity use.
 

16. 	 Locate main storages as near as possible to processing, in layouts which
 
minimize seed movement.
 

17. 	When large conditioned storage capacity is required, build several
 
smaller rooms rather than one large room. When seed volume is reduced
 



- 209 

during off seasons, turn off equipment in empty rooms. Smaller rooms
 
with separate cooling and dehumidification equipment also ensures some
 
conditioned storage during equipment failures.
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REDUCTION OF LOSSES IN SEED STORAGE
 

AND
 

ROLE OF RURAL SAVE GRAIN PROJECT
 

Ganesh K.C. and
 

S.K. Bhalla (FAO)
 

1. IntroO° ition
 

The Kingdom of Nepal lies principally in southern slopes of Himalayas
 
between longitudes 800 and 880 East and latitudes 260 and 300 North. 
It
 
is roughly the shape of a rectangle 800 Kms long and 170 Kms wide with
 
an area of 140,797 sq. Kms. 
 However, in Nepal there are tremendous
 
altitudinal differences which together with the division of the year
 
into dry and wet seasons, with increasing rainfall from west to east
 
cause extreme climatic contrasts. Thus all the climatic and vegetation
 
zones of the earth are represented.
 

For ease of discussion, Nepal may be divided into three physical regions:
 
terai, region or lowlands, midland region and highlands. The terai is
 
plain area which averages 300 m above sea level and is considered a part

of gangetic plain. Major rivers have deposited their rich alluvial soil
 
in this area making it very productive agricultural land. The midland
 
region or mid-hills is the 'heart' of the country with elevation from
 
600m to 2750m. The moist subtropical to temperate climates of this
 
area not only favor human habitation but also agriculture of considerable
 
diversity. The Himalaya region or mountains extend above 2750m and
 
contain the highest mountain system in the world with Mt. Everest being
 
the highest summit at 8848m.
 

2. Nepal's Agriculture in General
 

Agricultural sector is the biggest sector of the Nepalese economy
 
accounting for over 60 percent of GDP and providing employment to over
 
90 percent of labor force and constituting about 80 percent of exports.
 
Therefore, this sector could be taken as to be the major sector deter
mining the level of well being of a majority of Nepalese.
 

3. Importance of Seeds in Agricultural Development
 

Seeds are the most important input. The importance of good seeds was
 
even known and realised during earliest time of civilization. Egyptians
 
are reported to have used underground pits for storage of seeds.
 

The importance of good and viable seeds is also realised by farmers all
 
over Nepal and they take care of seeds to the best of their capability,
 
resources and means available to them. However, the most of the Crmers
 
do not undertake separate up-keep and storage of seeds but store their
 
seeds with foodgrains in different prevalent storage methods and
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structures  sometimes using their traditional methods and mostly none
 
at all. 
 At the time of need they use seeds for foodgrains and vice
 
versa.
 

4.' 	 Seed/Foodgrains Storage Problems 

In most of the developing countries the post-harvest field is not given

due consideration for increasing the total food production. 
Mostly, the
 
planners emphasize on two lines of action:
 

(a) 	Reducing the population growth;
 

(b) 	Increasing the food supply by expanding the production.
 

Only lately, the vital aspect of increasing food production by reducing

the losses has started getting some attention. Any program of post
harvest loss reduction has 
numerous problems. 
Some of the major problems

that are associated with our post-harvest operations are as 
follows:
 

(a) 
Farmers work hard, to grow crops increase production, but are
 
loosing much of their grains after harvest to insects, rodents,

birds, but neither the total magnitude of loss nor the extent to
 
which it can be reduced is known.
 

(b) 	Not much information is available on improving the existing storage
 
structures or using simple, cheap and low costing materials.
 

(c) 	Little attention is paid on improving the existing storage
 
facilities.
 

(d) Generally the programs are oriented on production side and it is
 
widely believed that storage problems arise and need attention
 
only in surplus areas.
 

(e) 	Most farmer think the post-harvest losses are unavoidable as they
 
are a God's curse. 
Farmers think of the loss on an individual
 
basis, but the nation has to bear it in cumulative terms.
 

(f) Most of the existing structures such as Ghyampo, Mandro, Kothi,
 
Dheri, Soli, and drums lack moisture proofing, air-tightness,
 
temperature control and rodent proofing. 
Also, farmers store seed
 
and foodgrain together which causes problems of treatment in the
 
event of infestation.
 

(g) 	The existing extension program is oriented mainly towards providing

information on crop cultivation only.
 

(h) 	Women who are the real seed/foodgrains handlers during farm-level
 
storage, do not participate in training and demonstrations on
 
improved storage system.
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(i) 	There is a lack of facilities for loan from the credit agencies for
 
buying post-harvest inputs.
 

(j) 	Due to lack of control and education, some farmers are using toxic
 
chemicals randomly. Washing the treated seed and using it for feed
 
is often done.
 

(k) 	Non-availability of equipment like sprayer, duster, fumigation sheet
 
at farm-level hampers post harvest preservation of seeds/foodgrains.
 

(1) 
Central level storage has paid little attention to sanitorial
 
measures and it has 
no code of practices for storage management.
 

5. 	 Role and Position of Rural Save Grain Project
 

A rural Save Grain Program was set up in Nepal in the year 1980 on a
 
pilot scale through FAO assistance.
 

Rice, wheat and maize are the staple foods of Nepal. 70 percent of the
 
produced grain is ccnsumed locally. Conservation of staple food at farm
level is therefore, important. 
The present program is desigfied to
 
improve the efficiency of post-harvest activities, including threping,

drying, cleaning, milling and storage. 
The program has its main
 
objectives the reduction of losses and improvement of grains quality in
 
on-farm operations, including tHe introduction of improved and efficienty
 
ways of harvesting, threshing, drying and processing and storage of
 
staple grains. 
 The program emphasizes loss reduction activities in the
 
rural sector as well as the establishment of an infrastructure for the
 
prevention of losses in the commercial sector.
 

The FAO pilot project has under-taken studies of the extent and causes of
 
post-harvest losses in farm-level operations: 
 Some of the achievements
 
are mentioned below:
 

(a) 	It has developed, tested and evaluated improved storage structure
 
like metal bin, Pucca kothi, sandwitched bin with top and a bottom
 
metal base. Farmers of districts Rasuwa, Nuwakot, Gorl'ha, Lele,
 
Bhairahawa, Kavre Palanchok, Dadhikot, Chitwan and Sindhuli 
are
 
using the metal bins of mostly 0.I4 m.t. capacity as seed bins. A
 
study on seed storage in metal bins was carried out at Lele in
 
cooperation with ICP. 
The result was very much encouraging. It
 
has been found that by adopting the improved structure with improved
 
storage practices significant saving of seed could be achieved.
 

(b) 
Recently at Balambu, Trishuli, Dadhikot the project has constructed
 
Pucca Kothi and i6 doing the basic studies.
 

(c) 	An awareness of post-harvest problems and their solutions has been
 
created through the extension and training program operated in the
 
main project areas and in cooperation with a limited number of
 
other on-going agricultural programs.
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(d) The loss assessment studies have demonstrated that average storage

loss of 5-8 percent (by wt) can be reduced to less than 1 percent

if the package of improved storage facilities are adopted (on an
 
average this represents an annual saving of around 60 Kg of grains
 
per household).
 

(e) 	It has assisted in pest control services at farm level storage as
 
well as off-farm storage.
 

(f) 	It has conducted and participated in a number of training programs
 
on post-harvest operations for farmers, JT, JTAs, PLAs, women

workers and storekeepers and supervisors and technicians of AIC and
 
Food 	Corporation.
 

(g) 	It has also assisted the projects like K-BIRD, CIDA 
 IRDP, TWP, PAC,

Pakhribas in storage services training and metal bin fabrication.
 

(h) The project during its study period has produced a number of leaflets,

posters, manuals, flip-charts on post-harvest systems and improved

practices in simple language.
 

(i) The Rural Save Grain Project now has an appropriate message to
 
extend to farmer at least in the areas where it has been operating

and nearby areas which have similar agro-climatic conditions for
 
storage practices.
 

The present program of saving grain needs to be continued to achieve the

national objectives of increasing agricultural production for the
growing population (2.66 percent/annum), to give employment opportunities,

and to raise the economic condition of the people. 
Beside this, efforts
 
to increase the production includes the introduction of new HYVs, which,
based on evidence from elsewhere, may lead to serious pest problems in
 
storage. 
 Indeed the hill farmers already tend to limit their production
of new varieties because of storage problems. The amount grown is
 
generally dictated by:
 

(a) 	The quantity they can dispose of immediately after harvest;
 

(b) 	The quantity which they can safely store.
 

Farmers and planners have now recognized that increased production

cannot be totally effective unless due consideration is given to the

conservation of the crops produced. 
In pres-nt context Rural Save Grain
Project can coordinate the different aspects of post-harvest work,

especially in conducting the post-harvest research work by feedinp the
 
scientists with the farmers problems which it collects through the
extension units. 
 Similarly, it can help the other related organization

like AIC, TFC, SAJA, ICP, K-BIRD, CIDA, IRDP on loss assessment,

training, bin testing and distribution and providing pest control
 
services.
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In short this project in the long run intends to assists the farmers and
 
other commercial agencies and interested parties, involved in grain

business to save grains from being lost due to pest and defective post
harvest operations.
 

6. Strategies for Minimising the Occurring Losses in Storage
 

An effective storage system should stress on the use of preneutive
 
methods integrating with the curative methods like timely harvesting,
 
proper cleaning and drying, providing proper structures, regular
 
checking, and maintaining the management discipline. By doing so, an
 
agriculture commodity can be stored well ov,3r a period of any deteriora
tion.
 

In addition, to above factors, training farmers, farm-women, JTs, JTAs,
 
Volunteers, SAJA cooperative storekeepers, AIC seed handling personnel
 
is a step in the right direction.
 

For control of common insect pests like Sitophilus oryzae, Rhizopertha
 
dominica, Sitotrogs Cereallea, Tribolium Castenieum and Oryzal khillus
 
Surinamensis, prophyletic and curative methods should be integrated

and applied. Spraying/dusting with malathion on seed, and seed storages
 
should be timely done. Fumigation with aluminium phosphide should be
 
done when and wherever needed. As so,..- pests start growing right from
 
the field, spraying of Malathion 50 EC could be done right in field a
 
week before harvest.
 

One fumigation after a week of seed storage with aluminium phosphide helps

quite a ]at in keeping the grains safe.
 

The common rodent causing problem in storage are:
 

(1) Rattus rattus
 

(2) Mus musculles
 

(3) Bandico.a nengalensis: Rats and mice are one of the important pests
 
of foodgrains and seeds in storage. They not only eat but also make
 
large quantities unfit for consumption. They spread many diseases.
 
The control measures for rats include:
 

-
 Prevention through rat-proofing of godowns/storage containers.
 

-
 Control by trapping and poison baiting with zinc phosphide.
 

7. Research
 

Research should be concentrated on:
 

(a) Integrated pest management stressing sanitation.
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(b) Use of local material like wood ash, neem and different oils and
 
rodent barriers like pine needles, and thorns should be investigated.
 

(c) 	Loss assessment and cost/benefit study.
 

(d) 	Use of local,simple a:1d cheap materials for improving the existing
 
structures.
 

(e) Development of better threshing, cleaning and drying equipment.
 

Conclusion
 

Let our slogan be "GRAIN SAVED IS GRAIN PRODUCED".
 



- 216 -

REPORT ON LEGUME SEED PROGRAM
 

R.K. Neupane, GLIP, Khumaltar
 

and R.P. Chaudhary, Agronomy
 
Farm, Khumaltar
 

Grain legumes in Nepal include soybean, lentils, chickpea, pigeonpea, black
gram, mungbean, horsegram, cowpea, pea and lathyrus. Crop improvement on
 
legumes was initiated during 1965-66 and at present it is limited to soybean,
 

lentils, chickpea, pigeonpea, blackgram, mungbean and cowpea only.
 

In Nepal, legumes as such are considered a minor crop group and potential
 
benefits seems to be either ignored or under estimated. According to the
 
available statistics of 1971-72 (Table 1), 12 percent of the total cultivated
 
area of the country is occupied by grain legumes, while 14 and 19 percent trea
 
is covered by wheat and maize respectively. It clearly indicates the
 
importance of grain legumes in Nepalese agriculture. Besides legumes have
 
been playing a very important role in human and animal nutrition, soil
 

fertility maintenance and cropping systems of Nepal.
 

Realizing the importance of grain legumes, Grain Legume Improvement Program
 
(GLIP) was started as a separate program under Agronomy Division during 1975-76
 
and it is run in cooperation with other farms and stations. GLIP has full
 
responsibility of improving grain legumes in terms of varietal, cultural and
 
other aspects including seed production in cooperation with other farms
stations and agencies and thus help to increase productivity and total produc
tion of grain legumes in the country. During the Sixth Plan period production
 
of legumes excluding soybean is aimed to increase by 16 percent and that of
 
soybean by 25 percent.
 

Seed Production Situation;
 

Grain legume seeds are mostly produced and distributed from government farms
 
and stations. Government farms participating in seed multiplication of legumes
 
during 1982-83 were Parwanipur, Bhairahawa, Hardinath, Jhumka Seed Multiplica
tion Farm, Agriculture Stations Surkhet and NepalgunJ, Agriculture Farm
 
Kavre, Agriculture Centers Lumle and Pakhribas and Khumaltar.
 

Seed supply is a major constraint of GLIP. Whatever seed is produced at the
 
government farms and station is not sufficient to me!!t demand. Production of
 
quality seed and its maintenance is a big problem in legumes. Seeds stored
 
under ordinary conditions until planting time often germinate too low.
 
Inability to keep seed viable until planting time also results in seed
 

shortage.
 

In the year 1981-82 there was a big demand for lentil, chickpea and mungbean
 
seeds and 1.7 m.t. of lentils, from government farms and 5 m.t. of mungbean
 
from AIC was distributed to the farmers. Similarly for 1982-83 demand for
 
soybean, mungbean, lentil and chickpea was very high. 0.9 m.t. of soybean,
 
4 m.t. of lentils, 0.9 m.t. of chickpea and 2.4 m.t. of mungbean produced in
 
government farms were distributed to the farmers. Besides 1.5 m.t. of soybean
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variety Hardee was collected from Makwanpur district through Nepal Seed Company
 
and made available to farmers of Chitwan district, 8 m.t. of mungbean seeds
 
were distributed to Bara and Parsa districts through AIC.
 

Mungbean
 

Presently mungbean seed is multiplied at Parwanipur Agriculture Station,
 
Herdinath Agriculture Farm, seed multiplication Farm Jhumka, Agriculture Farm
 
B'iairahawa and Agriculture Station Surkhet and NepalgunJ, on a small scale.
 
Besides seed multiplication is done in farmers fields in Bara and Parsa districts,
 
But the collection of mungbean seeds at harvest has been a problem to both AIC
 
and GLIP. Due to rainy weather during collection, it is difficult to collect
 
good quality seed. Also due to the higher price of mungbean in the market,
 
farmers are not willing to sell their graded produce to AIC at a premium price
 
and as a result seed collection is poor. To overcome this problem there must
 
be some changes in the pricing or premium policy.
 

Soybean
 

Seed production of soybean is restricted to government farms and stations.
 
Popularization of improved cultivars was done through minikit distribution,
 
but now supply is not enough to meet demand. To overcome seed shortage
 
problem during 1982-83, seed of cultivar Hardee was collected from farmers
 
of Makwanpur and distributed to farmers of Chitwan district. Since the newly
 
established Nepal vegetable ghee.industry at Hetauda is willing to buy soybean
 
produced at Makwanpur and Chitwan, there is a need for a sound seed multiplica
tion program.
 

Lentils
 

Presently, seed multiplication is launched in government farms and stations
 
and seed is sold directly to the farmers. Seed demand for 1982-83 was 7 m.t.
 
and only 4 m.t. could be supplied to the farmers. Seeds could not be sold to
 
places where it was needed due to lack of funds for transportation. Seed
 
produced in farms can be efficiently distributed if AIC is involved in this
 

task.
 

Chickpea
 

At present seed is multiplied at different farms and stations. Seed demand
 
for 1982-83 was 5 m.t., but only 0.9 m.t. was supplied. Seed shortage will
 
no doubt increase in the coming years, unless it is done in farmers fields
 
through AIC. It is clear from the above discussion that demand for legume
 
seed is always increasing, but the supply is not enough to meet it. With
 
more intensive extension activities the demand 3f legume seed will increase
 
tremendously. It is high time that we give a serious attention for developing
 
a big seed multiplication, distribution and marketing program of grain legumes.
 
Following suggestions are presented for the betterment of grain legume seed
 
program:
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1. 	 At present, the manpower involved in grain legume program is quite

inadequate to handle research activities in half a dozen of legume crops.

Hence, improvement in technical staffing is badly needed so that a
 
research worker can work on a specific crop.
 

2. 
 Since grain legume program is relatively a new program, more emphasis on
 
extension activities in terms of demonstrations and minikits should be
 
given so that technology generated by research could reach a larger number
 
of farmers. 
 At present the district extension r'fices are oriented
 
towards cereals, they should start extension activities for grain legumes
 
too.
 

3. 	 Various government farms and station give less priority for legume seed
 
multiplication. 
This tendency needs to be discouraged and these farms
 
should be directed to produce legumes seed and thus overcome the problem
 
of seed shortage.
 

4. 
 GLIP 	should be well staffed, so that maintenance breeding program could
 
be run efficiently.
 

5. 	 Standards for breeder, foundation and certified seed should be fixed so
 
that seed program could be run efficiently.
 

6. 	 Agriculture Inputs Corporation should be fully involved in grain legume

seed multiplication as in rice, maize and wheat seed multiplication
 
program. An organized seed multiplication program in farmers' fields
 
should be started through AIC.
 

7. 
 Because of a number of crops to be handled, it is suggested that the
 
Seed Division of AIC should have a sub-unit for legume seed program so
 
that 	this program could be handled efficiently.
 

8. 
 AIC should take the responsibility of taking over legume seed produced in
 
government farms and distribute it to different parts of the country.
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Table 1 

AREA PLANTED, YIELD AND PRODUCTION OF FOOD LEGUMES OF MAJOR KINDS 

Kind of Food Legume 	 Items 1971-72 1976-77 

1. Total of all fool legumes 	 A 277.69 328.58 
Y 334.00 346.00
 
P 9,275.00 11,410.00
 

2. Soybean 	 A 18.04 18.53
 

Y 600.00 650.00
 
P 	 10,824.00 12,044.00
 

3. Black pulses (Mungbean, 	 A 16.26 18.93
 
Blackgram, etc.) Y 280.00 306.00
 

P 4,553.00 5,798.00
 

4. 	 Horsegram A 25.47 29.62
 
Y 402.00 412.00
 
P 10,239.00 12,203.00
 

5. 	 Figeonpea A 13.09 15.29 
Y 265.00 275.00 
P 3,469.00 4,205.00 

6. 	 Lathyrus A 100.342 
Y 
P 

7. 	Lentil A 73.187
 
Y
 
P
 

8. 	Chidkpea A 33.806
 
Y
 
P 

9. Peas 	 A 8.937 

10. Maize 	 A 450.00 (1975-76)
 

11. Wheat 	 A 329.00 (1975-76)
 

12. Total cultivated area of Nepal 	 A 2,326.00 (1975-76)
 

Source: 	 Agricultural Statistics of Nepal 1972 and 1977, Agricultural
 
Statistics Division, Nepal and National Sample Census of
 
Agriculture 1971-72, Central Bureau of Statistics, Nepal.
 

Note: 	 A = Area planted in 1000 ha.
 
Y = Yield per hectare in kg., and
 
P = Production in metric tonnes.
 

http:2,326.00
http:4,205.00
http:3,469.00
http:12,203.00
http:10,239.00
http:5,798.00
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SEED ACTIVITIES
 
OF 

THE NATIONAL POTATO DEVELOPMENT PROGRAM
 

B.K. Bhomi
 
National Potato Coordinator
 

I. Objectives
 

NPDP has the task to continuously develop and improve the know-how for
 
an efficient potato production in the country. Main emphasis is on
 
increase of yields per unit area and on the intensification of cropping
 
systems but not on the expansion of the potato crop at the expense of
 
other crops.
 

I. Program Components
 

1. Varietal Evaluation
 

Varietal evaluation is a permanently on-going activity. Every year
 
a number of new, imported lines enter the evaluation system. The
 
aim is to identify better varieties (e.g. higher yielding, disease
 
resistant) for the different agro-climatic conditions of the
 
country or to find varieties that have better acceptability than
 
the already released ones.
 

2. Basic Seed Production
 

Basic seed production is a permanently on-going activity. The aim
 
is to permanently produce limited quantities of highest quality,
 
true to type seed of all released varieties in their area(s) of
 
adaptation/use, so as to maintain released varieties and to
 
guarantee a constant flow of quality seed into the seed multiplica
tion program.
 

3. Seed Potato Production with Contract Farmers
 

NPDP is not in a position to produce larger quantities of seed on
 
its own. Therefore, NPDP is producing seed potatoes together with
 
contract farmers. NPDP's aid is not to satisfy the seed demand of
 
the country but to make available a reasonable quantity of quality
 
seed for further multiplication by individual farmers for their
 
own use.
 

1 . Seed Potato Marketing
 

Seed potato marketing is linked with the seed potato production
 
with contract farmers to make sure that,
 

- the seed producers get adequate returns;
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the seed quality potatoes are not ending up in the cooking pots;
 

- new varieties spread faster among the farming community than 

they would through farmer to farmer exchanges. 

At present, NPDP buys, stores and redistributes the seed which is
 
produced under its supervision. Purchase, storage and marketing
 

of seed potatoes are regarded as temporary activities of NPDP, as
 
it involves too much manpower and other problems in the long run.
 
However, the long term success of seed potato marketing and thus
 
seed potato production, most probably is only achieveable if seed
 
potato marketing is a commercially viable operation not depending
 
on government subsides. Therefore, structure and economic
 
viability of an autonomous organization for purchase, storage and
 
marketing of seed potatoes are investigated.
 

. Seed Certification
 

Technical supervision of seed multiplication and quality control
 
of the produced seed are regarded as permanent activities. At
 
present, there is no seed certification in the strict sense but
 
only seed classification based on visual assessm--nt of the
 
standing crop (first step) and tuber samples grown at NPDP head
quarters.
 

6 Improvement of Potato Agronomy
 

NPDP is permanently working on improving potato agronomy for the
 
various agro--climatic conditions. Emphasis is on agricultural
 
practices and inputs that are available to the farmers at the
 
various places.
 

7 Improvement of Potato Storage
 

Storage space of the farmers is usually very limited. In addition
 
the storage facilities and technologies are often far from being
 
suitable for a bulky and perishable commodity like potatoes.
 
Consequently, storage losses are often high. Therefore, NPDP's
 
research is oriented towards loss reducing storage techniques
 
available to ftirmers at nominal cost.
 

. Research on Technology Transfer
 

The potato production technology which gives the highest yield is
 

not necessarily also the most economic one. In addition, the most
 
advanced production technology may require high cash expenses, be
 
regarded by the farmers as too risky or sophisticated to be
 
adopted. The aim is to identify by working together with farmers
 

feasible and acceptable technologies.
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III. 	 Areas of Operation
 

Due 	to the diversity of the country, communication difficulties,

difficult accessibility of many areas and staff limitations, the
activities of NPDP are concentrated in pocket areas in a number of
districts. 
For logistic reasons, manpower efficiency and cost reasons
pockets have been established in the districts mentioned below:
 

(a) 	Eastern Development Region:
 

lllam, Sunsari, Morang, Jhapa.
 

(b) 	Central Development Region:
 

Sindhupalchowk, Dolakha, Kathmandu, Bhaktapur, Kavre, Dhanusha,
 
Hahottari, Sarlahi.
 

(c) 	Western Development Region:
 

Kaski, Rupandehi.
 

(d) Mid-Western Development Region:
 

Dailekh, Surkhet, Banke.
 

IV. 	 Experiences and Achievements
 

1. 	 Varietal Evaluation
 

So far more than 250 lines have been evaluated. The evaluation
 
identified 8 superior varieties namely 

2 varieties for high hills
 
5 varietiez, for mid hills
 
6 varieties for terai
 

2. 
 Basic Seed Potato Production
 

Basic seed producti6n of all released varieties has been established.
 
Currently about 20 m.t. of basic seed are produced annually.
 

3. 	 Seed Potato Production with Contract Farmers
 

Seed potato production with contract farmers started in FY 1978-79
and reached an 
annual output of 500 m.t. with 330 seed growers in
FY 1981-82. 
In the beginning; the identification of interested
 
participants was difficult and was carried out with the support

of the extension service.
 

After 	a trial and error period not only regarding farmers selection 	but also regarding the seed multiplication control conditions,
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NPDP's seed production program has gained a reputation for
 
reliability with the farmers. Consequently, there is nowadays a
 
cadre of seed growers and in several pockets many interested
 
participants have to be denied participation because of the limited
 
manpower.
 

A more detailed description of the seed potato production principles
 
and experiences is given in the technical paper on seed potato
 
production and storage.
 

14. Seed Potato Marketing
 

NPDP buys, stores and resells seed produced under its supervision.
 
For the seed marketing activities, a separate unit has been
 
established, which is organized according to commercial principles.
 
This allows to analyze the commercial viability of seed potato
 
marketing. However, commercial viability of seed potato marketing
 
has not been achieved so far.
 

The principles of and experiences with seed potato marketing are
 

dealt with in more detail in the paper on seed potato marketing.
 

5. Seed Potato Certification
 

Based on visual inspections of the standing crops, the produced
 
potatoes are provisionally classified into seed fit for further
 
multiplication and seed for ware potato production. Based on the
 
tuber samples grown at NPDP headquarters (Florida Test), the
 
provisional classification is confirmed or the produce downgraded.
 
So far, no real seed certification has been established. Before
 

doing so, several years' experience is required regarding the
 
qualities obtainable.
 

Based on the presently available experiences, the classification
 
limits have been tentatively fixed as 3 percent cumulative virus
 
for seed for further seed production and 10 percent virus for seed
 
for ware potato production. Other serious diseases observed in
 
the standing crop or during the Florida Test are considered too.
 

6. Improvements of Potato Agronomy
 

The improvements of potato agronomy have been focusing on seed size,
 
presprouting, time of planting, manuring and fertilizing, and
 
irrigation. According to yield assessments farmers reasonably
 
following the NPDP recommended practices with NPDP's recommended
 
varieties do get the following yields:
 

Hills 10 - 15 t/ha
 
Kathmandu valley: 25 - 35 t/ha
 
Terai: 25 - 30 t/ha
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7. Improvement of Potato Storage
 

Potato storage research has come up with storage improvement
 
possibilities. However, they have not yet been introduced at
 
farmers level, thus no experiences exist so far.
 

8. Research on Technology Transfer
 

Potato production packages have been assessed in farmers fields.
 
The results showed that packages can be quite simple to obtain
 
adequate output. The yields thus obtained are at the lower end of
 
the yield brackets. These activities in farmers fields have an
 
impact beyond the participating farmers and are used for training
 
and demonstration purpose.
 

V. Future Programs and Activities
 

Over the past five years, a lot of experiences have been gained on how
 
potato production and profitability can be improved. Particularly
 
important are the experiences regarding the implementation of such
 
practices at farmers level and the farmers acceptance attitude.
 

Under NPDP, the following activities will continue:
 

- varietal evaluation
 

- basic seed production
 
- seed production with contract farmers
 
- seed potato marketing
 
- seed potato certification
 
- improvement of potato agronomy
 
- improvement of potato storage
 
- research on technology transfer
 

However, L ?ial emphasis will be on the following activities in the
 
future:
 

- the seed producers assuming more responsibility for seed production 
and marketing 

- introducing in collaboration with the extension service productive
 
and profitable potato production techniques at farmers' level
 

- introducing in collaboration with the extension service seed produc
tion techniques at farmers level so as to produce their own seed
 
requirement
 

- promoting in collaboration with the extension serrice the utiliza
tion of loss reducing and quality improving potato storage 
techniques at farmers level. 
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GRASS AND FODDER SEED PRODUCTION ACTIVITIES
 

L.P. 	 Sharma 

I. Objectives
 

(a) 	To produce seeds in the country and minimize importation of seeds
 
including weed seeds.
 

(b) 	To be self sufficient and export excess seeds.
 
(c) 	Develop seed production technology including processing, packaging
 

and storage.
 

(d) 	Ensure seed and planting material which is true to type.
 

II. 	 Area of Operation
 

Seeds produced in a given climatic environment do not necessarily
 
perform better in another environment. From this point of view three
 
areas should be identified for seed production:
 

(a) 	Terai - upto 300 meters elevation
 

(b) 	Mid-Hills - upto 4000 meters elevation
 

(c) 	High Hills - upto 8000 meters elevation
 

Biratnagar, Bhairahawa and Janakpur in terai, Kaski, Tanahu and Gorkha
 
in mid hills, Rasuwa, Dolpa and Dolakha in high hills have been
 
identified for different types of pasture and fodder herbage seeds
 
production.
 

III. Salient Feature of the Operation
 

Herbage seeds are mainly produced in government run livestock farms and
 
very small amount is produced in private sector. It has not been very
 
easy to produce seeds in farmers field.
 

IV. Working Procedures
 

1. 	 Arrangement of Foundation Seed
 

India, U.K., U.S.A., New-Zealand and Australia are the principal
 
suppliers. 
 Very little seed is obtained from these countries.
 
Oats, Berseem, Desmodium, Stylo, White Clover, Siratro seeds are
 
as samples only.
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2. 
 Contracting the Seed Growers for Seed Multiplication Program
 

Kaski, Tanahu, Bhairahawa, Biratnagar and Rasuwa farmers have been
 
helpful to multiply and supply seeds for distribution to the other
 
farmers. Oats, Berseem, Teosinte and White Clover are the
 
principal seeds liked by the farmers to 
solve all of their stock
 
feeding problem for the winter and very little seed is wanted for
 
summer feeding.
 

3. Berseem (Trifolium alexandrium) Seed Production
 

This is an important leuguminous tropical, winter fodder crop,

provides protein rich nutrients throughout winter from November to
 
May. 5-7 cuttings can be taken for green feeding, for seed
 
production of berseem two cuttings can be taken and after February
 
the crop can be left for seed production which can be harvested
 
in April seed vield 2-3 quintal per hectare. Sufficient irriga
tion is required. 20 kg nitrogen, 60 kg phosphorous per hectare
 
should be applied.
 

November is the right time of sowing berseem after the harvest of
 
paddy. In February the crop can be sprayed with Planofix for
 
extra seed yield.
 

4. Oats (Avena Sativa) Seed Production
 

Farmers are interested to grow oats next to Berseem in terai
 
whereas hilly farmers grow only oats. 
 Oats can be grown with very
 
little irrigation or available mixture can be exploited.
 

Oats seed is best taken after first cutting. If the crop is poor
 
looking even the first cutting is not desirable. Farmers have
 
taken up this business because cultivation practices of oats 
are
 
similar to wheat.
 

5. Harvesting
 

June is the right time of harvesting of berseem and oats. It is
 
not very easy to protect the crop from rain. 
Rainy season starts
 
at that time. Special.attention is required while harvesting both
 
berseem and oats.
 

So far as method of harvesting is concerned hand picking in case
 
of pod-forming fodder is the best and where possible sickle should
 
be used. Machines may not work efficiently in developing countries.
 

For cleaning and processing the seeds, our traditional method of
 
winnowing by tossing seeds from a bamboo nanglo into the wind and
 
catching the heavy seeds and passing the seeds through simple

bamboo sieves and picking undesirable material is monst practical.
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Storing of seeds at right temperature and moisture is very difficult
 
in our uncontrolled condition. 
Drying seed to maintain up to 12-15
 
percent moisture is desirable for immediate use. But for longer

storing of more than a year needs much lower moisture up to 4
 
percent. Storing of seeds in a container having lid in a damp
proof store is ideal. But the seed container should be kept on
 
wooden plank one foot above the ground.
 

V. Future Action
 

His Majesty's Government used to supply fodder seeds for demonstration.
 
The farmers have shown interest to have winter fodder seeds such as
 
Oats (Avena sativa), Berseem (Trifolium alexandrium), White Clover
 
(Trifolium repens) and Rye-grass (Lolium perenne) in large quantities,

whereas summer fodder seeds like Napier (Pennisetum purpuream), Teosinte
 
(Euchlaena maxicana), Stylo (Stylosanthes spp), Siratro (Maroptilium
 
atropurpureum) are not demanded in large quantities.
 

About 25 m.t. winter and 5 m.t. summer fodder seeds 
are required to be
 
distributed free for demonstration. Every year this quantity is going
 
to be increased by 25 percent.
 

There is no program as such for seed pxoduction. We find great

difficulty to obtain even certified seeds from India. 
Our farmers were
 
contacted for the fodder seed multiplication but due to the poor

response from them the government is just managing to produce seeds in
 
livestock farms. There is 
an urgent need to produce fodder seeds in
 
private sector.
 

Department of Livestock Development and Animal Health feels that the
 
department and the Agriculture Inputs Corporation should have a common
 
program and solve the shortage of fodder seeds in the country. This is
 
a high time to take-up this program. Otherwise Nepal will have to face
 
the shortage of milk and meat for years. 
 How long should we depend on
 
New-Zealand or China for milk and mutton?
 

VI. Suggestions
 

1. 	 To have continuous supply of seeds relationship should be
 
established with reputed seed companies.
 

2. 	 Training on seed production technology is necessary.
 

3. 
 Plant breeding and seed production work similar to our country is
 
undertaken at tropical to sub-tropical latitudes in the Philippines,

Burma and Thailand. These places are suitable to train our people.
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FUTURE RESEARCH STRATEGIES ON QJALITY SOYBEAN
 
SEED PRODUCTION IN NEPAL
 

Bishnu K. Gyawali
 
Assistant Industrial
 

Entomologist
 
Entomology Division
 
Khumaltar
 

Quality soybean seeds are difficult to produce. 
The constraints are

pathological, physiological and mechanical. 
The interaction between the
vulnerable stage of the plant and the favorable environments provides better
opportunity to the pests to establish on the plant. 
 Among the pathogens,

fungi, bacteria and viruses are well recognized to reduce the quality of seeds
produced. Preharvest and post harvest damage due to soybean insects effects
the physiology of the grains which results in lowering the germination and
viability of the seedr produced. Indirect effect is carried by the transmission of the pathogens on the seed through the insects feeding on the
established plant. 'Economic thresholds needs to be determined for both
insects and diseases. Mechanical damage to the seeds results during

harvesting and the researchers should give due attention to this aspect.
 

Past, Present and Future Activities of GLIP
 

The Grain Legume Improvement Program (GLIP) was initiated during 1975-76.
Legume crops include: 
 soybeans, mungbeans, pigeonpeas, cowpeas, blackgrams,
.chickpeas and lentils. 
 It has not yet entered into seed rroduction program.
It is still maintaining the prerequisite for selection of different cultivars,
though the demand for the quality seeds has increased. At present, most of
the growers are enjoying the benefit of long open border of India for
procurement of seeds. 
 In future the GLIP needs recognition as a national
 program to meet the growing demand of the quality seeds through out the
country. 
The program in future needs to establish a collaborative research
effort with different departments such as 
agronomy and weed science, plant
breeding and genetics, physiology and morphology, statistics, soil chemistry

and micro-biology, pathology, entomology and agricultural economics.
 

Pathological Problems 
on Soybean Seed Production
 

According to Sinclair (1982) all soybean seeds 
are capable of carrying many
kinds of micro-organisms, including various fungi, bacteria and viruses many
of which cause diseases in soybean plants. 
 Some of the important effects of
these micro-organisms are 
reduction in storage life, germination, emergence
vigor and eventually, yield. 
Pathogens frequently play a major role in seed
deterioration prior to harvesting or 
"weathering" (Kueneman, 1982). 
 Weathering is usually a problem under warm moist condition and characteristics of
"weathering" seeds often are identitical with symptoms caused by seed-borne
micro-organisms (Sinclair, 1982). 
 Soybean production is difficult to expand
in the terai if the farmer is unabLe to get good plant stand. Opportunities

still exists in developing cultivars less sensitive to the adverse conditions
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that the grower has to encounter frequently during maturation and storage in
the terai. The slow imbibition characteristic provides protection from the
disruption of seed tissues that results from alternate wetting and drying of

seeds matured under rainy conditions. Resistance character has been

identified to different pathogens involved in field weathering of seed and

resistance 'o deterioration of seeds during storage also seems to be
identified (Kueneman, 1982). 
 It is now time for the Grain Legume Improvement
Program to explore these sources of resistance and provide cultivars to meet
 
the needs of farmers in the terai.
 

Entomological Problems on Soybean Seed Production
 

Todd (1982) has indicated that feeding by stink bugs during the early stage
of seed formation can result in shrivelled, deformed, and undersized seeds.
Feeding during later stages of endosperm development results in a sunken
 
deformed area beneath the puncture marks where the stinkbugs have pierced

the seed coat. 
 The flesh of the damaged cotyledons is characterized by
whitish chalky areas where the cell contents have been removed. Soybean

seeds damaged by stink bugs have slightly higher protein content than non

damaged beans. Qualitative changes in soybean oil also are observed as 
the

severity of stink bug damage increases; linoleic, palmitic, stearic, and

oleic acids increase while linolenic decreases. Germinability, emergence and
seedling vigor are also reduced by seed damage resulting from heavy infestation of stink bugs during seed maturation. Jensen and Newsom (1972) showed
 
that with regard to viability, location of stink bug puncture is probably

more important than the number of punctures. 'ese autho- stated that one
 puncture in the radicle-hypocotyl axis of the sL-d could rtvent germination,

whereas several punctures in the cotyledons may effect vigor of the plant but
 
not prevent germination. 
Singh and Kogan (1982) indicated that healthy

soybean seeds stand against attack by most potential pests of -rains in
 
storage. 
 Problems arise when the integrity of the seed is violated either

before or after harvest. Seed that has been injured in the field by insect
 
pests or diseases is more vulnerable to additional damage in storage. 
 Seed
 
that has been mishandled at harvest, in transit to storage bins or in
 
storage is also more likely to become more susceptible to insect pests in
storage. Finally, moisture content is likely to be the ultimate limiting
 
factor.
 

Problems Associated with Management Aspect of Soybean Seed Production
 

Dharmasena (1982) found harvesting three weeks prior to normal physiological

maturity did not cause any appreciable loss in seed viability. 
Early

harvesting may be advantageous for the grower to cope with the turn over
period desired in cropping system. 
Although early harvesting may give rise
 
to a larger portion of smaller seeds, such seeds can still show good germina
tion and may be used for planting. It was observed that early planting with
consequently a larger growing period tends to give rise to a relatively high
portion of larger seeds. 
 Larger seeds are produced in the lower part of the

plant canopy, and the seeds and pods get progressively smaller up in the plant

canofy. Andrews (1982) stressed the necessity of handling the delicate soybean
with care in view of its sensitive physiological and structural make up.
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Soybeans have been produced in the northern regions of the temperate climatic 
zones of the world, where en'-ironmental stress were relatively minimal. As
the world demand for vegetable oil and proteirn continied to increase, soybeanproduction spread rapidly into the warm, humid production areas, and morerecently into the tropical regions (!4oore, and Moore et.at., 1950).

Delouche (19711) documented poor 
 seed ' mnlity In soybean seed and strongly
contends that adverse whether conditions duriiv the nst maturation, .ore
harvest period cause moderate 
 to severe seed quality Trob~ems. Soybean seeds 
are very susceptible to extremes of wettinr -nn(! drying, sich cycles duringthe later stages of seed naturation are quite determental to seed quality and cause rapid deterioration. Alternate rehydrntion and cehydration in thefield maturity caused necrotic areas in the radicle arn!i the cotyledons and

hairline fractures across the hypocotyl. Timely 
 harvest of mature soybean
seeds is extremely important in protectinfr and mnintainind high seed quality. 

Soybean seeds are very susceptible to mechanical injury (Tedia, 1982). The
 
seed coat of yellow cultivars is relatively thin, and the radicle lies in an
 
extremely vulnerable position.
 

The differences in germination were ascribed primarily to differences in seed 
coat damage. Harvest damage was least when moisture content of the seed was
13.5 percent. Work needs to be done on black seeded cultivar of soybean
grown in Nepal need be harvested at 
a relatively high moisture percentage,

that is 50 percent leaf fall stage. 
 If these cultivar were allowed to stand
in the field until the moisture decreases to 13 to 14 percent, the shattering
 
losses would be more than 50 percent.
 

Future Strategies on Crop Protection
 

The problem of insect rests represents a serious constraint to soybean quality

seed production. They include, 
bean flies-;, stink bugs, leaf hoppers, hairy

caterpillars, pod borers, and storage insects. 
 Several experiments were

conducted in 1982 and will continue in 1983 to evaluate the status of the
hairy caterpillar as 
a pest which defoliates the soybean olant. 
 The future

research strategies of grain legume on 
crop protection should concentrate on

beanfly, stink bug, leafhopper, hairy caterpillbr, pod borer and storage 
insects.
 

Beanfly
 

1. Research on behavioral studies in "wet" seasons.
 

2. Studies on possible biological control.
 

3. 
 Information on the effect of croppinr systems on beanfly development.
 

4. Reliable sampling methods.
 

5. Identification of resistant cultivars.
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A team of entomologists, pathologists, agronomists and breeders should be
 
formed to organize a network to identify and screen soybean lines for
 
increased reisistance.
 

Stink Bugs
 

1. 	 Studies on the possible interactions of fungi, bacteria and viruses and
 
other insects with them.
 

2. A search of cultivars resistant to stink bugs.
 

The role of micro-organisms in stink bug damage should be clear.
 

Leaf Hoppers
 

1. 	 The possible effects of leaf hopper activity on seed quality needs to
 
be worked out.
 

2. 	 Predictions of insect population levels and influencing factors like
 
weather and crop management should receive due attention.
 

Soybean Hairy Caterpillars
 

1. 	 Identifying the critical stages of soybean plants and the larvas.
 

2. 	 Determina7tion of economic threshold level for the hairy caterpillars
 
is needed.
 

Pod Borers
 

1. 	 With pod borers, the host plant preference and characterization of
 
environments favorable to damage development should be studied.
 

2. 	 Streigthening biological and chemical controls and their possible
 
integration is required.
 

3. 	 Works remains to be done on the identification and use of soybean lines
 
resistant to pod borers.
 

h. 	 Economic thresholds for implementing chemical or other controls should
 
be determined.
 

Storage Insects
 

1. 	 Screening of soybean lines for resistance, as well as insufficient
 
identification of biological principles affecting resistance to such
 

insects as saponia.
 

2. 	 Needs to study on how grain susceptibility is influenced by storage
 
time, condition of storage, and condition of stored seed.
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3. 	 Studies on control of storage insects with substances that are relatively
 
cheap and available, such as talcum powders, bentonite clays, wood ashes
 
and vegetable oils.
 

4. 	 Economic threshold levels and seed thresholds are lacking for various
 
pathogenic fungi, bacteria and viruses.
 

5. 	 There is insufficient surveillance and monitoring of the area distribu
tion and severity of soybean diseases throughout Nepal.
 

6. 	 Studies of seed. transmission and epidemiology be emphasized, aimed at
 
the development of an economic threshold for seed infections.
 

7. 	 Techniques should be developed to detect diseases plants and seeds
 
without destructive samplings. Such techniques should help eliminating
 
infected plants and seeds by roguing or seed separation.
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As harvested, seed is usually not suitable for sale and planting. 
Mlany
contaminants must be removed; inert materials and off-size seed influence
seed quality, flowability and plantability, and contribute to storage problems.
Weed seeds and seeds of other crops and cultivars reduce yields and quality
and must be removed. High-moisture seed must be dried to safe moisture
 
contents; seed often requires treatments to control insects and diseases
attacking both seeds and seedlings; seeds must be packaged so they can be
efficiently handled and delivered to the using farmers.
 

Seed conditioning ---
or seed processing  is the seed industry component

responsible for these operaions.
 

Seed conditioning includes several definite steps that must be completed in
a specific sequence. First is RECEIVING, when seed arrives at the processing
plant. 
 Seed then goes into PRE-CLEANING STORAGE to be held for later
processing, or may go directly irrto processing for cleaning. 
DRYING may be
 
necessary to remove excess moisture.
 

Next is CONDITIONING AND PRE-CLEA.NIFqG. 
 This includes removal of appendages,

large pieces of trash, debearding to remove awns, hulling the seed, or
 
shelling corn.
 

The first cleaning step is BASIC CLEANING. The air-screen machine, the most
common basic cleaner, makes sizes separations and aspirates the seed. 
Seed
lots from clean fields may be in good condition with few contaminants and
require cleaning only on the air-screen machine. 
Most often, however, one
or more special SEPARATING OR UPGRADING machines must be used to 
remove a
specific contaminant. These machines separate crop and weed seeds by

differences in specific physical characteristics.
 

When all possible undesirable material has been removed, seeds are ready for
BAGGING. 
Sometimes a fungicide or insecticide TREATMENT is applied before
bagging. 
The seed may then be SHIPPED directly, or held in STORAGE until
 
they'are needed.
 

Seeds are separated by differences in physical properties. If enough
difference exists and a machine is available which can 
separate the seed
at an efficient capacity, they can be separated. Separators are available
which can separate seed differing in SIZE, LENGTIT, SHAPE, WEIGHT, SURFACE,

TESTURE, COLOR, AFFINITY FOR LIQUIDS, or CONDUCTIVITY.
 

A single machine cannot separate seeds that differ in all physical
characteristics. 
A different machine must be used to separate seeds by
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each characteristic. Complete seed cleaning usually requires using several
 
machines in a specific sequence, each removing a certain portion of the
 
contaminating material. Commonly used machines and their separating principles
 
are:
 

Physical Characteristic Separator or Cleaner to Use 

Size Air-screen Cleaner 
(Width-thickness graders: Rockit, 
Precision) 

Weight (Specific Gravity) Gravity Separator 

Air-blast of Air-Screen Cleaner
 

Aspirator
 

Fractionating Aspirator
 

Pneumatic Separator
 

Stoner
 

Length Disc Separator
 

Cylinder Separator
 

Shape Spiral Separator
 

Draper Belt
 

Surface Texture Roll Mill
 
(Magnetic Separator)
 
(Buckhorn Separator)
 

Color Color Sorter
 

Affinity for Liquids Magnetic Separator
 

Buckhorn Separator
 

Conductivity Electrostatic Separator
 

SIZE is a common physical difference between seeds. The air-screen machine -

the basic seed cleaner -- uses a series of screens to separate seeds by 
differences in size. It also uses one or more air blast separations to 
remove light material. 

Two types of screen sizings are made: (1) scalping: good seeds drop
 
through larger screen openings, while larger particles pass over the screen
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perforations and go to a separate spout; and (2) grading: 
 crop seeds pass
over smaller screen openings while small particles drop through the screen
openings. A series of scalping and grading screens can remove all material
 
larger or smaller than the crop seed. 

WIDTH and THICKNESS dimensions are 
used to grade hybrid seed corn and to
separate seed. 
Width and thickness separations are made by turning a seed
 on edge, or standing it on end, to present its width or thickness dimension
 
to a screen perforation. 
Seeds below a certain width or thickness drop
through the perforation; larger seeds will not fall through, and go out a
 
different discharge spent.
 

LENGTH differences are used to separate crop seed from undesirable materials

in the indented, cylinder and the disc separator. The indented cylinder is a
revolving cylinder with ma,y small indents in it. 
 All seeds fed into the
revolving cylinder have an opportunity to fit into one of the indents and be
lifted. 
Long seeds will not fit into the indents, and are not lifted.
Shorter seeds are lifted, dropped into the liftings through, and carried out
 
a separate spout.
 

The disc separator is a series of revolving cast iron discs with many small
under cut pockets in their sides. 
 As the disc turn through a mass of seed,
each seed has a chance to sit in a pocket. Long seeds fall out; short seeds
sit inside the pocket and are lifted up and dropped into a separate disch, 'ge
 
spout.
 

A series of discs of different pocket sizes permits one machine to produce
several fractions of different particles lengths, and remove material both
 
longer and shorter than the good seed.
 

SHAPE varies widely among seeds. 
 The size separation made by the air-screen
cleaner uses 
some differences in shape, especially when triangular-hole screens
 are used; cylinder and disc separators also use shape to the extent that it
is a function of length. 
The spiral separator specifically separates roundshaped from flat-shaped seed. This separator is a vertical series of spiraled
flights. A mixture of flat and round seed is fed onto the top of the inner
spiral, and slides down the, spirals. 
 Round seed roll laster and faster, and
their velocity increases until they move, by centrifugal force, outward and
drop over the edge of the inner spiral, into an outer spiral which carries

them to 
a separate discharge spout. Flatter seed cannot roll fast enough to
go into the outer spiral; they slide down the inner spirals to their
discharge spout. 
 Flat and round seed are thus separated by differences in
 
ability to roll, as a result of shape.
 

SURFACE TEXTURE --
relative roughness or smoothness or the seed coat 
-- isused by the roll'(dodder) mill and the draper belt to separate seed.
 

The basic unit of the roll mill consists of two long cylinder like rollers,
covered with velvet or flannel, mounted side-by.-side so that they touch down
their entire length. They are mounted at 
a slight angle from end-to-end,
with the feed end higher, A mixture of smooth and rough seed is fed onto the
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high end between the rollers. As the rollers revolve up and out, rough seeds
 are pitched up against a curved shield mounted above the rollers. They

strike the curved shield at 
an angle, bounce back and hit the roller at 
a
higher point. The rollers continue to catch rough seeds and throw them against

the shield. Smooth seeds are not 
affected, so they slide down to the lower
 
end and drop into a discharge spout.
 

The draper belt is an adjustable inclined flat belt that moves uphill.

a mixture of rough and smooth seed is 

When
 
fed onto the center of the belt, smooth
seed slide or roll downhill and fall off the low end. 
Rough or irregularly

shaped seed come to rest on the moving belt, 
are carried upward, and fall of
 
the upper end of the belt.
 

Many seeds differ in COLOR and can be separated by the electronic color
 
sorter. 
This machine passes each seed before an electronic sensing device
 
which compares the seed with a set 
color. If the seed's color is not

acceptable, a compressed-air nozzle blows the seed into a separate discharge
 
spout.
 

AFFINITY FOR LIQUIDS, or the ability of the seed's surface to absorb liquids,

is used by the magnetic separator and the buckhorn machine to separate seed.

The magnetic separator adds a small amount of water or other liquid to the
seed mixture in a mixing chamber. 
Some seeds absorb the liquid and become
 
moist, while others do not.
 

Finely-grotmd iron powder is then fed into the mixing chamber and blended so

that each seed has a chance to contact the iron powder. If the seed held

moisture, its surface will hold iron powder. 
The seed then pass through a

magnetic field, where seed which absorbed moisture and held iron powder are

attracted by the magnet and go to a separate discharge spout.
 

Many seeds differ in WEIGHT or SPECIFIC GRAVITY. 
The gravity separator,

stoner, aspirator, pneumatic separator, and the air blast of the air-screen
 
cleaner all separate by weight differences.
 

Weight separations are made in a moving stream or air. 
 Seed of different
 
specific gravities are 
fed into the air stream, and the air is adju3ted so
 
that light seeds are lifted up while heavier seed settle down.
 

The gravity separator separates seed on a perforated deck with air moving up
through it. 
 The air is adjusted to lift light'seed while heavier seed lie
 on the deck surface. This stratifies seed by weight into vertical layers

which are then separated by the slope and vibrating motion of the deck.

Light seed held up by the air move 
downhill and discharge from the low side

of the deck. 
Heavy seed lie on the deck; the reciprocating motion them uphill

toward the high side of the deck to a separate discharge spout.
 

The gravity separator makes a graduated separation from the lightest seed at

the low side of the deck to the heaviest seed at the high side. 
 The stoner,

however, makes only a two-part gravity separation -- a heavy and a light
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fraction. The seed mixture is fed onto the center of the deck. 
 Air stratifies
 
the mixture so that light seed flow to the downhill end. Deck motion moves
 
heavy seed to the high end. 
The stoner separates rocks from beans, sand
 
from clover, and salvages Lgood seed from heavy waste products from the 
gravity separator.
 

Both the gravity separator and the stoner operate by passing air through a 
mass of seed. The aspirator and pneumatic separator make a similar separa
tion, seed-by-seed, by lifting light seed up through an air column into
 
separate discharge spouts. Heavier seed fall though the air blast into a
 
discharge spout.
 

The aspirator pulls a negative-pressure air stream through a separating column.
 
The pneumatic separator forces a positive-pressure air blast through a
 
separating column. 

Seed hold or CONDUCT AN ELECTRICAL CHARGE differently. Many conditions
 
affect a seed's electrical properties, but a consistent difference in
 
conductivity can be used to separate seed on the electrostatic separator.

This separator consists of a conveyor belt on which a single layer of seed
 
passes beneath an electrode. Either of two types of electrostatic separation

is made: (1) In the "pinning" separation, the electrodes sprays a high
intensity electrical charge onto the seed. Poor conducting 
seed absorb and
 
hold the charge, stick to the grounded conveyor belt and are carried to the
 
discharge spout. (2) The "lifting" separation is made by passing seed
 
through an electrical field where charges on the seed are rearranged by
reaction to the electrical field. 
 Some seeds are attracted to the electrode
 
and are lifted into a different flight path as they fall from the belt.
 
Other seed, which react less to the electrical field, follow a normal flight
 
path to a separate spout.
 

These separators are the tools by which high seed quality is achieved during

conditioning. A modern seed conditioning plant should have and use all
 
separators needed to keep seed quality high. 
To separate seed efficiently
and effectively, the proper separators must be used, and they must be set up
properly, adjusted correctly, and used in the proper sequence.
 

Determining Processing Requirements
 

The seed processor cannot blindly put seed into the machines and expect to
 
make a good separation. Such attempts waste time, use unnecessary machines,

increase operating costs, waste seed, and seldom result in the best
 
separation.
 

The processor or the quality control specialist should analyze the processing
 
requirements of' each seed lot before it is processed. 
 To do this, a
 
representative sample is examined as in a laboratory purity analysis. 
A
 
precise purity analysis in not necessary; simply divide the sample into:
 

(a) Good seed which appear to be mature, full-si,e, healthy, and
 
undamaged.
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(b) 	Different types of undesirable particles and seed which should be
 

removed.
 

Specimens of the good seed and all undesirable particles are then laid out in
 

a row and compared. Any physical characteristic in which they differ
 

sufficiently is noted, and the available machine which separates seed by
 

that characteristic is selected for use. If undesirable particles differ
 

from the good seed in several physical characteristics, several separators
 

may be necessary, used in a specific sequence.
 

Most machines needed to separate the undesirable particles, and the sequence
 

in which they should be used, an be determined from a thorough knowledge of:
 

1. 	 Physical differences between good crop seed and the undesirable
 

materials which must be removed.
 

2. 	 Principles of separation of each machine, its operational performance,
 

and the sequence in which it must be used.
 

3. 	 Adjustment and operation of each machine, and the components -- screens,
 

etc. -- which must be used for a particular separation.
 

4. 	 The machine's capacity, installation requirements, and loss of good
 

seed.
 

When the required machine is identified approximate adjustments and
 

components -- screens, cylinders, deck, etc. -- can be determined.
 

Close examination and comparison of the seed, combined with experience and
 

study, will indicate most separations and machines required. However, some
 
test methods are available, including:
 

1. 	 Screen selection for size separation in the air-screen cleaner: Hand
 

test screens available with all screen perforations, and should be
 

used to select approximately correct screen sizes. Every processing
 

plant should have a complete set of hand screens.
 

2. 	 Length separations: Close visual examination of seed will usually
 

indicate whether or not it is possible to separate seed by differences
 
in length. Lab models of the disc separator and the cylinder separator
 
are available, although expensive.
 

3. 	 Surface texture separations: Visual examination can identify
 

differences in seed coat texture which can be used to separate the seed.
 
A test model of the roll mill is also available.
 

4. 	 Weight or specific gravity separations: A small table model of the
 
gravity separator is available, as are models of the fractionating
 
aspirator and some other weight separators. A simple method of
 

determining if seed weight differences can be used to separate seed is
 

the waterglass or liquid sodium silicate method.
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5. 	 Width-thickness separations: 
 A test model of the precision grader isavailable, with a complete range of perforation sizes in cylinders.Seed can also be measured with a micrometer, or 
chccked with hand
 
screens. 

6. 	 Shape separations: 
 Visual examination of' differences in seed shape can
usually determine the effectiveness of separation possible. 
A model of
the 	spiral separator is available.
 

7. 	 Color separations: 
 Visual comparison of seed color differences can
determine if a separation is possible. The regular color sorter can beused 	to pre-determine separation efficiency, machine settings, and
 
adjustments. 

8. 	 Affinity for liquids separations: 
 Test 	models of the magnetic separator
are available. Si*mple tests 
can also be made, without special equipment,
of differences in the ability of seed to absorb liquids and then hold
 
iron 	powder.
 

9. 	 Conductivity: Small electrostatic separators suitable for test use are
 
available.
 

Example of Determining Processing Requirements for a Lot of Rice Seed:
 

1. 
 When the sample is analyzed and the undesirable particles compared with

the good seed, the following are identified:
 

Larger particles to be removed:
 

-
 Pieces of stems and leaves.
 

Smaller particles to be removed:
 

- Pieces of dried mud.
 
-
 Pieces of stems, leaves, and hulls.
 
- Weed seed.
 

- Broken rice seed.
 

Light-weight similar-sized particles to be removed:
 

- Empty glums.
 
- Light seed.
 
- Pieces of trash.
 

2. 
 All undesirable particles-to be removed are thus larger, smaller, or
lighter than the good seed. 
A size separation by screens in the airscreen 
cleaner, plus its air blast separations to remove light

materials, should be adequate.
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3. 	 Using hand screens, the approximately best-screen sizes to make the
 
separation are determined.
 

4. 	 Examining the "clean seed" fraction from the hand screen test, many

cross-broken rice zeeds are noted; this lot was apparently poorly

threshed. It is decided that too many broken seed are still present

for the seed to meet standards, and further separation is required.
 

5. 	 Noting that the cross-broken rice seeds are shorter than unbroken seed,
 
the cylinder separator is selected to make a length separation.
 

6. 	 After cleaning, the seed will be treated and bagged. Therefore, the
 
processing requirements of this lot, and sequence of machines, is:
 

- Lfr-screen cleaner
 
- Cylinder separator
 
- Treater
 

- Bagger-weigher
 

To process the lot, the screens selected by using hand screens are put in
 
the air-screen cleaner, and the elevators and conveyor set up so that seed
 
flow 	to the above machines in the proper sequence. The seed lot is fed into
 
the air-screen cleaner bin, the machines prepared for use, and turned on.
 

The air-screen cleaner is adjusted as follows:
 

1. 	 Upper and lower air blasts are adjusted to remove all light material 

light trash, dust, empty glumes, light immature seed, etc.
 

2. 	 Screen pitch or slope is adjusted for the best seed flow for scalping
 
and grading screens.
 

3. 	 Screen shake speed is adjusted for the best separation, movement of
 
particles through the screen openings.
 

The clean seed and all waste fractions discharging from the cleaner are
 
examined to see if too much good seed is being lost, or if too many

undesirable particles are left in the good seed. 
 It is often necessary to
 
change one or more 
screens to get a better separation due to differences in
 
separation caused by the shaking motion of the cleaner's screens.
 

Good 	seed from the air-screen cleaner are fed to the cylinder separator.
 
Since this machine is already set up with a cylinder whose indent size is
 
suitable for rice, it is now only necessary to adjust cylinder speed and
 
the liftings through to get the desired separation.
 

Quality Control in Seed Conditioning
 

In better-organized seed programs, specialized operators run the processing

machines, while well-trained persons operate the program's quality control
 
component. Since their training is more specialized and in-depth the quality
 
control specialists are better-qualified to:
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1. Examine the seed sample critically;
 

_ 21.. Identify undesirable particles,
 

3. 
 Determine how much of the undesirable particles should be removed to
 
bring the seed up to standards

4. Estimate processing requirements; 

5. Reconmend machines, approximate settings, and separating sequence whichshould be used at the start, to save time and get the most effective
 
separation.
 

The quality control specialists take samples, analyze the!:, 
and recommended
initial processinK requirements. 
 They then monitor processin.g by regularly
taking samples 
-- of clean seed and all waste fractions from each machineto see if the seed lot or processi - conditions have changed and requirechanges in machine adjustments. One modern seed proFram requires its quality
control specialists to sample clean seed and waste products from each machine
 once every hour during processing. 
If they find too much ,.rood seed being
lost, or too much undesirable material in the food seed, the machines are
 
changed.
 

Elevators and Conveyors 

Seed conditioning is a series or opero.tions performed by different machinesto remove all possible undesirable materials, so that the final product is
pure crop seed of high germination, in ccndition for easy planting, and in
packa.ges suitable for distribution and marketinf.
 

During conditioning, seed must flow efficiently between t;he 
different machines.
Seed cannot be carried by hard through these steps; mechanical seed movement
is necessary to ensure maximum capacity, lowest cost, and shortest time.
Elevators are used to move seed vertically. conveyors are 
used to carry seed
horizontally or at 
an 
angle. Many different desi 'ns, models, and kinds of
elevators and conveyors are used for many operations in seed conditioning
 
plants.
 

The belt-bucket elevator lifts seed by carrying it in small buckets attached
to an 
endless belt which moves vertically. The buckets are filled with seed
at the bottom; 
at the top, seeds are 
dumped out into a spout to the desired
machine or bin. Other elevators use various types of chain or links instead
of a flat belt. Still other elevators convey seed in an air stream which 
flows through sealed pipes. 

Various kinds of moving belts are used to convey seed horizontally or upinclines. 
Other conveyors move seed by vibrating the conveyor 
trough, by
a drag-chain mechanism moving through the conveyor trough, etc.
 

Every seed conditioning plant uses several elevators and conveyors. 
Selection of the best kinds of elevators and conveyors for each need, crop seed,

and capacity is an important part of' the plant design process.
 



- 243 -

Bins
 

Proper use of bins in a seed conditioning plant maximizes bulk handling and
 
flexibility in capacity, minimizes labor costs and operating delays, and
 
reduces opportunities for contamination.
 

Holding bins mounted above machines automatically feed the machines at a

uniform rate. Many cleaners normally used in sequence do not operate at
exactly the same capacity; without holding bins, all must run at the capacity

of the slowest. Some cleaners do not 
separate seed as effectively when
operated below normal capacity. Holding bins absorb differencec in capacity

and permit each machine to operate at its most effective rate. Bins to

receive reject material, and for "in-processing" storage of seed also greatly

increase efficiencr.
 

Every machine should be served by a bin large enough to permit efficient

operation of bot that and the previous machine. 
The first bin in the

processing line, and the elevator serving it, should be as large as possible,

so workers can fill the bin rapidly with enough seed to supply the processing
line for several hours. This releases workers for other duties. 
Also, the

final bin, which receives processed seed and supplies the bagger-weigher,

should be large enough to hold all seed cleaned during several hours. 
Since
bagging output is usually high, seed processed during several hours can be

bagged in a short period, thus freeing workers for other duties.
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HARVESTED SEED
 

- Threshed 
- Shelled 

- Dried 

Inert MIaterial Common Weed Seed 

Noxious Weed Seed Other Cop Seed 

Deteriorated Seed Other Cultivar Seed 

Damaged Seed fOff-Size Seed 

MARKETABLE SEED 

- Cleaned 
- Graded 

- Treated 
- Packaged 

- Tested 

Figure1: Types of materials removed from a seed lot during
 
processing (from Mississippi State University
 
handbook No. 1).
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A CRITICAL LOOK AT THE SEED DISTRIBUTION SYSTEM
 
IN NEPAL
 

B.N. Kayastha, Chief
 
Seed Division, AIC
 

Seed distribution is the last major sequential step in seed production 
supply program. The major objective of the seed distribution program is to
 
make available the required quantity of seed of desirable varieties in
 
reasonable price in time for planting and producing high yields. The use of
 
improved varieties has increased to about 20 percent of the total cultivated
 
area of the crop in case of maize and rice and more than 80 percent in case
 
of wheat. In Nepal, more than 90 percent of the seed used for planting are
 
either farmer's own seed or seed from neighbors. Only a small percent of
 
improved seed required for planting is supplied by public organizations like
 
the Agriculture Inputs Corporation (AIC). The nationwide improved seed
 
distribution program of AIC is controlled by the central office. In general,
 
the AIC central office prepares a distribution chart about two months before
 
the planting season. Regional offices and branch offices supply seed to meet
 
the demand of the hilly remote regions. The distribution time and amount for
 
each region depends on the total amount of seed available for the distribu
tion. The seed made available for distribution should mect the minimum standard
 
set for each crop. AIC distributes annually 4000 to 6000 m.t. of seed. This
 
amount of seed must be distributed throughout the country within a short period
 
of time (Table 1).
 

Table 1
 

TIME 'WHEN SEEDS OF DIFFERENT CROPS HAVE
 
TO BE MADE AVAILABLE
 

Crops 	 Collection Distribution Planting

period period 	 period
 

Paddy (early) 	 Mansir Mansir Magh/Falgun
 
(Dec.) (Dec.) (Feb.-March)
 

Paddy (late) 	 Paush Chaitra Jestha/Ashadh
 
(Jan.) (March-April) (June-July)
 

Maize (Autumn) 	 Falgun Ashadh Shrawan/Bhadra
 
(Feb.-Marchl (July) (Aug.-Sept.)
 

Maize (winter) Baisakh/Jestha Shrawan/Bhadra Bhadra/Aswin
 
(May-June) (Aug.-Sept.) (Sept.-Oct.)
 

Maize (spring) 	 Jestha/Ashadh Paush Falgun/Chaitra
 

(June-July) (Jan.) (March-April)
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Crops Collection 
period 

Distribution 
period 

Planting 
period 

Thaize (summer) Shrawan/Bhadra Mlagh/Falgun Baisakh/Jestha 
(Aug.-Sept.) (Feb.-March) (April-May) 

Wheat Baisakh/Jestha/ Shrawan/Bhadra Aswin-Kartik 
Ashadh Aswin/Kartik Mansir-Paush 
(April-July) (Aug.-Nov.) (Oct.-Dec.) 

Vegetables (summer) Kartik Paush Falfun-Chaitra
(Oct.-Nov.) (Jan.) Baisakh 

(Feb.-April) 
Vegetables (winter) Baisakh-Ashadh Shrawan Bhadra-Aswin 

(May-July) (Aug.) (Aug.-Oct.) 

The main responsibility of improved seed distribution rests with .IC. 
 But in
pr&atice, the distribution is only upto the district headquarters. 
 Thereafter the responsibility is shifted to Sajha Sansthan (Coops.) who are
supposed to take seed from district headquarter to the farmers gate.
 

Sometimes these channels are unnecessarily long. 
District Cooperative Union's
involvement is for nothing but one percent commission that it receives.
Distribution from the procurement center to the district headquarter is the
responsibility of AIC, under the Ministry of Agriculture where as the important
phase of distribution is carried out by not too efficient cooperative unions;
_Sajha Sansthan, under the Ministry of Land Reform, and they are responsible
for taking the improved seed to the farmers. 
 There is a poor linkage in the
channels especially because of the lack of communication and sales promotion.
 

AIC's seed distribution program is centralized and all the communication is
through the central office. 
 The office with the processing plant facilities
act as the distribution points to the relay centers and to the outlying
secondary relay centers from where the seed is distributed to the hills and
 
remote areas (Table 2).
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Figure 2
 

SEED DISTRIBUTION CHANNELS
 

Contract Seed Growers and
 
Government Farms and Stations
,1 

AIC Collection and
 
Processing (Plants)
 

AIC
 
Distribution
 

AIC
 

District Headquarter Office
 

District Cooperative Union
 
District Headquarter
 

Cooperative Societies and
 

SaJha Sansthan Village Level
 

Farmers Seed Consumer
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Table 2 

AIC'S SEED DISTRIBUTION PROGRAM SHOWINIG RELAY CENTERS 

Distribution Relay Dist ict Days required 

Center Center Headquarter to transport 

Itahari Bhadrapur Ilam 3 
Panchthar 

Itahari Dhankuta Sankhuwasabha 21 
Tehrathum 20 
Taplejung 25 
BhoJpur 25 

Itahari Ra.ibiraj Udaipur 

Khotang 10 
Itahari Lahan Okhaldhunfza 8 

Solukhumbu 15 
Janakpur Sindhuli Ramechhap 7 

Hetauda Kathmandu Dolakha 3 

fletauda Trishuli Rasuwa 7 
Hetauda Damauli Manang 15 

Lamjun g 15 
Hetauda Gajuri Dhadingbesi 3 
Bhairahawa Taulihawa Arghakhancbi 7 

Bhairahawa Palpa Gulmi 7 

Bhairahawa Syangja Parbat 7 
Baglung 15 
14yagdi 15 

Bhairahawa Pokhara Mustang 20 

Bhairahawa Damauli LamiJung 15 
Manang 15 
Gorkha 3 

Ghorahi Pyuthan Rolpa 12 

Tulsipur Sallyan Rukurm 8 
Jajarkot 7 
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Distribution 
Centers 

Relay 
Center 

District 
Headquarter 

Days required 
to transport 

Nepalgunj Surkhet Dailekh 7 
Karnali zone 25 

Dhangadi Dandeldhura Doti NA 
Achham NA 
Bajura NA 
Bajhang NA 
Baitadi NA 

The amount of improved seed to be distributed for each districts is small
 
(Table 3). 
 It is even smaller for each Salha Sansthan or Panchayat and
 
hence less attention is paid. Seed supply is complJ.lated by its viability

in nature and need for safe handling. The distribution cost is also
 
different depending on the season and availability of trucks and porter

services. 
This is one of the factors affecting the timely distribution of
 
seed. Taking seed to Arghakhanchi district can be presented here as an
 
example. 
Taulihawa AIC office appointed a transport contractor Mr. Janardhan
 
Subedi to take seed from Taulihawa to Sandhikharka, Arghakhanchi at the rate
 
of Rs. 1420 per m.t. 
 According to the contract the contractor was supposed

to carry the seed straight to the destination in seven days. The transport
 
contractor received the seed in time from AIC office but instead of taking

it to the destination, stored the seed at a points upto which the truck
 
could go (Patharkot). 
He then waited for a cheap porter service and by the
 
time the seed arrived in the destination it was late. 
 This had double
 
disadvantage beside the seed reaching the farmers late. 
When the contractor
 
stored the seed in a place in Patharkot where the storage condition was poor

the quality of the seed could have deteriorated or spoiled.
 

Transportation of Seed
 

Transportation is a big bottleneck in the process of seed distribution in
 
Nepal. Transportation services account for a significant percentage of the
 
total distribution cost. Transportation of seed from the producing point to
 
the consuming centers involves several handlings and different modes of
 
transportation.
 

Transportation by road is the most important method. 
The length of roads
 
is increasing (Table 4). 
 Nepal also has two small sections of railways,

which are not in use for seed transportation. Tractors are important in
 
some areas where road access is poor.
 

Road transportation is mLtly by trucks', the great majority of which are
 
owned y private carriers. The Transport Corporation of Nepal (TCN) is the
 
only public sector organization hiring out trucks. 
From the terai procurement
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centers 	seeds are moved by trucks to relay centers 
such as !lam, Dhankuta,
 
Sindhuli, Kathmandu, Pokhara, Surkhet, Dandeldhura, etc. Truck load varies
 
from 6 to 10 rn.t. On the average truck load is 9 m.t. 
for the plains and
 
7 m.t. for the hills.
 

Table 4 

LENGTH OF EXISTING ROADS TN NEPAL IN DIFFERENT PERIODS
 

S.No. Classit'ication 
 Year 	 Total Kms
 

1. 	 Democracy Year 
 1950 	 376
 

2. 	 Before First Five Year Plan 
 1956 	 624
 

3. 	 Before Second Three Year Plan 
 1962 	 1193
 

4. 	 Before Third Five Year Plan 
 1965 	 2049
 

5. 	 Before Fourth Five Year Plan 
 1970 	 2504
 

6. 	 Before Fifth Five Year Plan 
 1975 	 3173
 

7. 	 Before Sixth Five Year Plan 
 1980 	 49140
 

8. 	 After the second year of the
 
Sixth Five Year Plan 
 1982 	 NA
 

Source: "Department of Roads, Situation of Roads in Nepal
 
(Nepali Text), Kathmandu, 1978.
 

Transportation charges paid by AIC in different routes for different roads
 
are shown in Table 5. 
Truck usage and rates can vary considerably during

the year and accordinU to the distance. Trucks are used in the terai belt
 
and in certain parts of the hills in the Eastern, Central and Western
 
Development Regions. 
 4ost seeds are moved by private sector truck
 
transporters.
 

Insufficient road infrastructure ieans that other more expensive forms of
 
transport have to be used. Secondary transport is'generally done by porters,

animals and airways. Seeds are moved in Nepal on foot by porters, pack
 
animals and bullock carts. Foot and cart transport are the most important

methods of getting seed to the farmers. Few hill districts are totally
 
dependent on foot transport for seed1 distribution. Foot transport is still
 
of major importance for many other districts when it comes to getting seed
 
to the farmers.
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A large percentage of porters and pack animals are used particularly during
 
the winter season when the hill people in the north go south to the terai or
 
India to trade their surplus agricultural and cottage industry products or to
 
work. Data on the length of the tracks used by them is variable and varies
 
in length from few Km to hundreds of Km. Porters are cheap during the winter
 
season and expensive during the rainy season and immediately after it when
 
wheat seeds have to be transported.
 

Perennial rivers and their tributaries have to be crossed by porters many
 
times along the trails. Suspension bridges which number more than a hundred
 
according to the record of the Department of Roads have to be crossed.
 
Besides these, many suspension bridges have been locally built. In many
 
trails a porter either crosses the river or walks over stones or a timber log,
 
both of which are slipping when wet. Most of the foot trails in Nepal are
 
along the river banks so either the rivers have to be crossed so many times
 
or their tributaries. For example a trail route from Syangja to Parbat,
 
Baglung, Kyagdi and Mustang districts is along the stream called Andhikhola
 
which has to be crossed more than thirty times. Similarly a trail route from
 
Gorkha to Arughat is along the Budhi river from Khanchok to Arughat. The
 
porters are found crossing Budhi Gandaki and its tributaries many times.
 
This is quite common on many foot trails of Nepal.
 

Cost Relationship Between Different Modes of Transportation
 

It is difficult to compare the cost relationship between the various modes of
 
transportation because the modes and rates of transportation vary according to
 
the topography of a particular area and the season of the year. Porters and
 
mules serve the mountain and hills. Aircrafts are usually used to fly seeds
 
into a remote air-strip from where it is distributed to different points by
 
porters. Because of the much longer time taken by porters to deliver seeds,
 
aircrafts are used for emergencies. For example this year seed was
 
transported to Khotang district air strip (Lamidanda) by aircraft and distribut
 
to different points by porters.
 

Transportation charges paid by AIC in different routes for different means of
 
transportation are shown in Table 5. The transportation charge is fixed
 
according to the distance in miles and as same for seed and fertilizer.
 
Fertilizer transaction is larger in volume compared to seed. Besides, seeds
 
have to be transported more carefully. Sometime the difference in distance is
 
not a true measure for fixing the transportation charge. The Bimalnagar
Sundarbazar-Besisahar road is presented as an example. The distance from
 
Bimalnagar to Sundarbazar is 15 miles and from Sundarbazar to Besisahar 11
 
miles, i.e. from Bimalnagar to Besisahar 26 miles. The rate of transportation
 
charge is fixed on the basis of the physical distance. The transport
 
contractor preferred to transport seeds from Bimalnagar to Besisahar rather
 
than from Sundarbazar to Besisahar. This is because of the transportation
 
facilities from Bimalnagar to Kalimati in the route where seeds can be chargely
 
transported by jeeps, pick-ups, and tractors for the same contracted trans
portation charge. But between Sundarbazar and Besisahar the only transporta
tion facility available is porters or animals. His preference for the
 
Bimalnagar-Besisahar route is self-explanatory.
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Table 5 

SEED TRANSPORTATION CHARGES PAID BY AIC ON DIFFERENT 
ROUTES FOR DIFFERENT MEANS OF TRANSPORTATION 

From 
Seed Distribution 

To 
Transport Charge 

Rs/m.t. 
No. of days 
required 

IllaM Panchthar 178.00 15 

Biratnagar Dharan 55.10 3 

Itahari Dharan 37.50 3 

Biratnagar Itahari 37.50 3 

Biratnagar Bhadrapur 68.oo 3 

Biratnagar Rajbiraj 79.80 3 

Biratnagar Janakpur 2]h.Oo 3 

Dharan Taplejung 5193.00 25. 

Dharan Tehrathum 2150.00 20 

Dharan. Chainpur 3150.00 10 

Dharan Khandbari 3100.00 21 

Dharan Dhankuta 325.50 15 

Dharan Bhojpur 2810.00 25 

Rajbiraj Diktel .2320.00 10 



- 253 -

Table 6
 

TRANSPORTATION CHARGES ARE FIXED ACCORDING TO THE
 
DISTANCE IN KILOMETERS WITH ADDED PERCENTAGE FOR
 

SHORT DISTANCE
 

Route Distance Rate per Additional Rate per
 
Km Km (Rs.) percentage m.t.
 

Bhairahawa to Tansen 61 0.972 75 
 103.76
 

Bhairahawa to Aryabhanjyang 98 4o
0.972 133.36
 

Bhairahawa to Garlyang 98 0.972 
 35 128.60
 

Bhairahawa to Waling 
 116 0.972 30 146.58
 

Bhairahawa to Syangja 142 
 0.972 25 172.52
 

Bhairahawa to Naudanda 151 25
0.972 183.46
 

Bhairahawa to Pokhara 
 176 0.972 25 213.84
 

Bhairahawa to Damauli 224 
 0.972 10 239.50
 

Bhairahawa to Majuwakhaireni 259 0.972 10 276.92
 

Bhairahawa to Kathmandu 376 0.972 365.47
 

Bhairahawa to Parasi 
 49 0.972 20 57.15
 

Bhairahawa to Taulihawa 
 50 0.972 125 109.35 

Bhairahawa to Krishnanagar 108 0.972 104.98
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Fertilizer could be carried in advance for the 
season whereas the seed, a
living thing, has to be carried in season especially in districts where no
 
storage facilities exist.
 

Recommendation I
 

The main responsibility of improved seed distribution rests with ATC. 
AIC's
seed distribution program is centralized and all the communication is
through the central office. 
 Inadequacy of the information communication 
system is one of the important factors which hampers the distribution
process. When we carefully examine the distribution Pattern -and flow ofseeds in Nepal, we can roughly divide the country into seven different
distribution centers. The amount of seed to be distributed between thedistribution centers will be very limited except for the HetaLuda center fromwhere the seeds will be distributed to other centers.
 

Table 7, gives the recommended seven distribution centers where the processing
plants exist or are planned and the seed production prog'ram is concentrated.. 

Recommendation II 

These distribution centers should be supplemented by relay centers with
storage facilities. 
 These relay centers should be developed. The possiblesites for relay centers and secondary relay centers are suggested in Table 8. 

Recommendation III
 

The unit volume of seed transaction is very small. 
 During seed collection
 many farmers should join to make a truck load full and it takes a long time.
The recommendation is either to concentrate the seed production 
 program incompact areas or to introduce the conceot of cooperative marketing by thefarmers themselves. Durin, the proc, ss of distribution a truck ha:z to makeseveral stops in many places to distribute a truck load of seeds. Theunavailability of trucks for a small amount of seed to be dropped indifferent locations and other forms of transportation are a major constraints
to AIC and still more to Saihas. 
 The economy of scale can be achieved by
increasing the size of handlin0 . It is recommended that AIC trucks be usedfor the seed collection and distributior. in the season. 

Recommendation IV 

Movement of seed has to be done well before the planting season. Easy
accessibility and timely supply are the two most important aspects in the
marketing of seed. 
 Seeds have to be used within a certain period in a
particular season 
for a crop. In-so-far-as timely supply is concerned
AIC's direct responsibility extends to the stage of timely storage of seeds
in its district headquarter godown. 
 The responsibility then is shifted to
AIC's dealers (Sajha Sansthan) who are 
supposed to lift the materials in
time and store in their own facilities.
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Table 7
 

RECOMMENDED DISTRIBUTION CENTERS WITH THEIR
 
PROCUREMENT AND DISTRIBUTION AREAS
 

Distribution Procurement 

Centers Sites 


1. 	 Itahari Morang 


Sunsari 

Jhapa
 
Saptari 


2. Janakpur 	 Dhanusha 

Sarlahi
 
Mahottari
 

3. Hetauda 	 Bara 

Parsa
 
Chitwan 

Makwanpur
 

4. 	 Bhairahawa Rupandehi 

Nawalparasi 

Kapilvastu 


5. 	 Dang Dang 


Deukhuri
 

6. 	 Nepalgunj Banke 

Bardia 


7. 	 Dhangadi Kailali 

Kanchanpur 


Distribution 

Zones 


Mechi 


Koshi
 

Sagarmatha
 

Janakpur 


Narayani 


Bagmati
 

Lumbini 

Gandaki
 
Dhaulagiri
 

Rapti 


Bheri 

Karnali
 

Seti 

Mahakali
 

Storage capacity in m.t.
 
Fertilizer Seed
 

3000 	 1000
 

4000 	 900
 

500 	 1000
 

4000 	 500
 

500 	 125
 

2000 	 500
 

1000 	 100
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Table 8 

RECOMMENDED RELAY CENTTME. AlID SECONDARY RELAY CENTERS 
IN THE DISTRIPUTIOnT NETWORK 

Distribution 
Center 

1. Itaha-i 

Relay 

center 

Ilam 

Seed storage 
capacity in 

m.t. 

125 

Secondary 
relay 
center 

Ihadrapur4 

Seed storage 
capacity in 

M.t. 

Dhankuta 0 iratnagar 6oo 
Udaipur 125 RaJbiraj 500 

Lahan 

2. Janakpur Sind., li 125 Sarlahi 

3. Hetauda Daman 125 Chitwan 500 
Kathmandu 500 Gajuri 100 
Ranipauwa 100 Trishuli 100 

Charikot ho 

4. Bhairahawa Palpa 250 
Syanpj a 
Pokhara 

125 
500 

Parasi 
Gorkha 

0 
40 

Damauli 125 
Taulihawa 250 

5. Dang Pyuthan 40 Sallyan -

6. Nepalgunj Surkhet 125 Dailekh 110 

Bardia 

7. Dhangadi Dadeldhura 125 Doti 4o 

Patan 40 
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Movement of seed in time is sometimes difficult because of the distance and
 
time constraints. It could be solved by developing storage facilities in
 
different places. 
This will enhance the probability of timely distribution.
 
The Seed Production and Input Storage Project (SPISP) is planning to help in
 
this aspect in the hill areas (Table 9).
 

Table 9
 

SELECTED SITES AND THEIR STORAGE FACILITIES PLANNED
 
UNDER SPISP
 

Site District Storage facility

in m.t.
 

1. Ilam .lam 125
 

2. Pakhribas Dhankuta 
 4o
 

3. Phidim Panchthar 40
 

4. Bhojpur Bhojpur 
 40
 

5. Jirikhimti Terhathum 
 4o
 

6. Chainpur Sankhuwasabha 40
 

7. Diktel Khotang 40
 

8. Rampur Okhaldhunga 40
 

9. Sindhulimadi Sindhuli 
 125
 

10. Charikot Dolakha 
 40
 

11. Dhadingbesi Dhading 4o
 

12. Arughat Gorkha 40
 

13. Sundarbazar Lamjung 40
 

14. Waling Syangja 
 125 

15. Damauli Tanahu 125
 

16. Marpha Mustang 125 

17. Gyandi Parbat 40 

18. Galkot Baglung 40
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Site 
 District 
 Storage facility
 
in m.t.
 

19. MaJuwa 
 uulmi 
 40
 

20. Ghorahi 
 Dang 
 125 

21. ChaurJhari 
 Rukum 
 125
 

22. Surkhet 
 Surkhet 
 125
 

23. Dailekh 
 Dailekh 
 40
 

24. Bijuwar 
 Pyuthan 
 40
 

25. Patan 
 Baitadi 
 40
 

26. Dipayal 
 Doti 
 4o
 

27. Sanfebagar 
 Achham 
 40
 

28. Chainpur 
 Bajhang 
 40
 

29. Dandeldhura 
 Dandeldhura 
 1 5
 

30. Daman 
 Makwanpur 125
 

31. Tansen 
 Palpa 
 250
 

32. Jajarkot 
 Jajarkot 
 40
 

33. Udaypur 
 Udaypur 
 125
 

'2465
 

The SPISP is trying to shorten the distribution distance by increasing the
number of production area,3, processing centeis and seed storage facilities.
Our regional self sufficiency concept is also guided by the same goal of

shortening the distribution distance.
 

It is recommended that seeds be distributed before and after the monsoon
season and the schedule be developed for each distribution center and relay
 
center.
 

Recommendation V 

Transportation costs can cause the price to be prohibitive for some farmers.
In remote hill areas the farmers should be either taught how to multiply and
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save their own good quality seeds or considered for transport subsidies.
 
The seed production program in such remote areas should be supplemented by
 
replacing their seeds with foundation seeds every three years.
 

Transportation from the district headquarter to the interior villages is
 
costly because of the lack of good roads. Sajha Sanstha and cooperatives
 
are not operating successfully at the grass root level and the private
 
dealers do not find much scope of sale at the village level.
 

Transport subsidy from district headquarters to remote interiors may help
 
seed dealers to market seeds in remote areas. Construction of storage
 
facilities for dealers must be considered.
 

Recommendation VI
 

Foundation seeds are produced in government farms mostly in the terai region.
 
These seeds have to be transported to certified seed multiplication areas
 
which are found mostly in the terai and some in the hill remote sites.
 
Foundation seeds should be transported not only in time but also at a
 
reasonable price. We are not in favor of subsidies in general but until the
 
supply and demand factors influence the seed market in the Hills transport
 
subsidies for foundation seeds should be continued.
 

Recommendation VII
 

Air transportation of seed is done only in a emergency cases. Bur air
 
transportation may turn out to be less expensive than porters for longer
 
distances. Besides, in certain remote areas such as Humla, Mugu, and Dolpa
 
air transportation is probably the best mode of transport and should be used.
 
However for shorter distance for which porters are easily available
 
portering may be less expensive than air-lifting.
 

Air transport of seeds in the remote hills where air strips exist is so far
 
limited due to the shortage of air crafts with RNAC. Plans should be
 
prepared to utilize some of its aircrafts for chartering cargo goods
 
consisting mainly of seeds to the mountain and hill districts.
 

Recommendation VIII
 

Quality loss during transportation is generally believed to be low but it
 
has been reported to be quite high on some occasions. This loss could be
 
reduced by improving the bag quality and bag size according to the need of
 
porters as well as consumer farmers.
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Table 10 

A CO-IPARI-ON BETWEEN THE AIR TRANSPORTATION COST
 
AND THE COST OF PORTERING IN 1978-1979
 

Aeroplane 

Capacity Cost of 

transportation
 
Twin Otters 
 1.5 m.t. 
 Rs lO/m.t./Km
Pilatus Porters 


0.5 
 m.t. 

Rs 16/m.t./Km
 

Porter 
 0.05 m.t. 
 Rs 15.63/m.t.lKm
 

Source: Department of Civil Aviation.
 

Note: 
 The cost of per hour operation of Twin Otters (DHC-6) = 
M 3250.
The cost of per hour operation of Pilatus Porter (PC..6) 
= Rs 1820.
Thus the Civil Aviation Department comparison shows that it is
cheaper to 
use Twin Otters but costlier to use Pilatus Porter

when compared with human porters. 

Table 11
 

SEED PACKAGING BAGS MADE AVAILABLE BY AIC IN

DIFFERENT REGIONS IN 1982-83 (039/40)
 

Development 
 Hession bags

Regions Jute bags 75-100 kg


40 kgcapacity 
 capacity
 

Eastern 
 50,000 
 26,700
 
Central 
 77,875 
 113,000
 
Western 
 41, )450 
 22,500
 

Mid-Western 
 15,250 
 F3,400
 

Far-Western 
 6,375 . 3,400
 

Total 
 191,250 
 10),"000
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PLANNING FOR SEED BUSINESS
 
IN NEPAL
 

Shyam K. Upadhyaya
 
Agriculture Officer
 
AIC
 

Seed business in Nepal is still at an embryonic stage. Until now there is
 
a very little participation of private sector enterprises in this business.
 
In public sector too, Agriculture Inputs Corporation (AIC) is the only agency
 
engaged in production, procurement and distribution of improved seeds in the
 
country. Besides seeds AIC deals also with other agricultural inputs like
 
fertilizer, agricultural chemicals and tools. To be more explicit, seed
 
constitutes a very small part of total busine3s volume of AIC. To add further,
 
the role of AIC is limited only to the handling of seeds of three major
 
cereals crops (paddy, maize and wheat) and few vegetable crops. A review of
 
statistics of seed sales through an institutional source for the last 16 years
 
shows that the average annual sale of paddy, maize and wheat seeds are 2117,
 
82 and 1334 m.t. respectively. AIC sold about 2218 m.t. of wheat seed
 
during the fiscal year 1981-82 which would cover only 5.54 percent of the
 
total area of 399890 hectares under wheat cultivation. Similarly, the
 
amounts of paddy and maize seeds sold during 1981-82 are about 243 m.t. and
 
134 m.t. which would cover only about 0.37 percent and 1.4 percent of total
 
area under paddy and maize respectively. The amount of vegetable seeds sold
 
by AIC during that year was 8.5 m.t. Though various agricultural projects
 

working inside the country and some government farms are playing a supple
mentary role in the dissemination of improved seeds the total acreage covered
 
by improved seeds in Nepal is still unsatisfactory. It would, thus, be clear
 
that there is a bright scope for an emerging seed industry in Nepal even
 
without thinking of export market.
 

Visualizing such an enormous prospect of a seed industiv one might be curious
 
to know why the private investors are not interested in this business yet
 
and why the existing public corporation is not able to produce and distribute
 
targeted amount of improved seeds.
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TablE 1 

SALES OF SEI-hS BY AIC 

m.t. 

Year 
Vegetables Quantity of Seed Sold 

Paddy Maize Wheat 

1965-66 

1966-67 140 161 

1967-68 231 30 508 

1968-69 253 49 426 

1969-70 
1970-7i _ 

210 
102 

4o 
47 

411 
326 

1971-72 265 56 814 

1972-73 163 50 1873 

1973-74 l46 1366 

1974-75 328 51 1555 

1975-76 184 145 1727 

1976-77 3.7 359 105 1811 

1977-78 .8 300 145 2098 

1978-79 5.3 256 93 2073 

1979-80 5.0 306 149 2470 

1980-81 7.8 204 104 1516 

1981-82 8.5 243 134 2217 
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Private Sector
 

The reality of inadequate supply and the consumption potentiality of improved
 
seeds has been explained. An analysis of the seeds offered for sale by AIC,
 
the amount actually sold and the amount left unsold indicates that inadequate
 
supply, is limited with lack of demand for improved seeds (Table 2). Out of
 
about 3345 m.t. of wheat and 300 m.t. of maize seeds offered for sale during
 
1981-82 only about 2218 m.t. of wheat and 135 m.t. of maize seeds were sold.
 
The amounts of wheat and maize seeds which were left unsold at the end of
 
their sales seasons are about 320 m.t. and 78 m.t. respectively.L/ According
 
to statistics collected from 30 out of 63 AIC offices a total of about 457
 
m.t. of wheat seeds, 14.2 m.t. of paddy 1.30 m.t. of maize and 3.5 m.t. of
 
vegetable seeds were dumped by those offices during FY 1982-83.
 

This clearly indicates that although the amount of improved seeds supplied
 
by AIC was far short of the targeted amount, it still was adequate to meet
 
the existing demand of the Nepalese farmers. A common reason attributed
 

to this state of poor demand is the poor quality of seeds produced by AIC.
 
This might be partly true, but this could not be the sole reason. The
 

experience of this year on the demand of wheat seed could be cited as a
 
testimony for the above statement. While there was only a moderate demand
 
for wheat seeds prior to the reduction in seed price the demand showed a
 
dramatic rise immediately after the price was reduced. The farmers were
 

clamousing to buy even the ordinary quality wheat seeds collected from flour
 
mills and grain market. Moreover, the demand was greatest (30 percent) in
 

the eastern region where higher discount was given on seed price. This
 
proves that our farmers are more conscious of seed price rather than of seed
 

quality.
 

Table 2
 

REGIONWISE SALES OF WHEAT AND MAIZE SEEDS AND
 
QUANTITY LEFT UNSOLD IN 1981-82
 

m.t.
 

Amount of viable stock left 
Region Quantity sold unsold at the end of seasonWheat MaizeWeaMie 

Wheat 	 Mai~e 

1. 	 Eastern Region 686 28 71 17
 

2. 	 Central Region 793 63 55 35
 

3. 	 Western Region 54), 31 27 17
 

4. 	 Mid-Western Region 130 10 155 5
 

5. 	 Far-Western Region 65 2 12 4
 

6. 	 Nepal 2218 135 320 78
 

l/ 	 The untreated seeds and the seeds which received a germination drop
 
are not considered here.
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Ee farmers seem to prefer to buy seeds from other sources only when such seeds are cheaper then the seeds they have saved from their own produce. An average
Nepalese farmer adopts all precautionary measures to save a part of hisproduce to be used as 
seed for the next crop season. This is just like the
banking habit of the people of the under developed nations which has to be
changed. This tendency of the farmers is 
a source of risks in seed business
 
that compels a private invester to be cautions.
 

The high fixed cost for settinC up seed business and the absence of seed
processing and drying facilities may be other reasons why a private investor

should hesitate to make investment in it. 
 Last year the Nepal Seed Company

was worst hit on 
its first venture on hybrid maize seed production. The

hybrid maize seeda produced by this company at Jitpur (Bara district) were
spoiled by rain during the harvesting period as this company had no storage
facilities. 
In the absence of Proper transportation facilities movement of
seed stock from one part of the country to another especially hilly regions,

is very difficult and it would be hard for any private entrepreneur to bear
 
the anticipated loss.
 

The reasons discussed above might be few of the numerous 
reasons of a private

entrepreneur for not wanting to participate in the seed business of Nepal.
 

Public Corporation
 

The public institution, Agriculture Inputs Corporation was 
started during
the first year of third five year plan. 
 In the beginning, AIC simply

procured and distributed improved seeds in Nepal. 
 But now it has a well
defined seed piroduction system and produces improved seeds on contract
 
farmers fields, 
collects and distributes through cooperative and, in some
 cases, through private seeds dealers. It has, however, already been stated
 
that the amount of seeds handled by AIC is insignificant. Let us consider
the possible causes 
why AIC is not 
able to produce and supply improved seeds
in desired quantity and quality. 
They could be enumerated as follows:
 

1. Manpower and Facilities
 

As stated earlier the role of this public corporation at the beginning

was limited simply to the procurement and distribution of improved seeds.

Later on, in the year 1973, it 
started seed multiplication program in
 
contract farmers' fields and began to produce and procure seeds inside
the country itself. 
By now it has increased its seed production program

to near about 5000 ha. acreage per year. However, manpower and other

essential facilities needed to run 
the program could not increase to
match the increase in the volume of the program. 
As a result the field

inspection and supervision became difficult. 
 One technician of AIC is

supposed to look after more 
than LOO ha. of scattered production plots

with very limited means of mobility. The vehicles allocated for the

inspection of seed programs are rarely available for the work due to
 
some reason or other.
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2. Priority Concern
 

Fertilizer constitutes more than 95 percent of the total business
 
volume of AIC. It is natural for the management to concentrate its
 
major attention on fertilizer which often leaves very little time for
 
them to look after seed business. Many personnel in AIC hold the
 
opinion that seed business is the job of a handful of AIC technicians
 
alone and many others have a feeling that it is this seed component that
 
has been ruining AIC. The most important point is that AIC technicians
 
are entrusted with a very little authority needed to execute seed
 
program and most of the time a non-technical person would be handling
 
seeds. It is highly necessary that seed consciousness be developed in
 
every worker of AIC involved in seed business.
 

3. Seed Quality Control
 

Seed quality is a relative term which should be judged against our
 
available technology, storage facilities and other conditions. Let us
 
consider some of the constraints in the production of quality seed and
 
maintenance of seed quality.
 

(a) Source Seed
 

The unavailability of adequate and good quality source seeds for
 
multiplication program has been a major constraint the quality seed
 
production venture of AIC. In case of wheat, improved grade seeds
 
which are often degenerated, are used to produce seeds. Due to
 
shortage of source seeds the certified and improved standard
 
program are being conducted at the same locality which has created
 
discontent among farmers because of the variation in their premium.
 
It imposes problems during processing and there are more chances
 

that they would get mixed up. Last year there was a drought at
 
Rampur which hampered foundation seed production program. As a
 
result AIC had to run its maize seed multiplication program by
 
using certified seeds from its own collection. Till now rice seeds
 
are being produced by the government farms. But many farms do not
 
want to grow early variety rice seeds as they do not have irriga

tion facilities. The government farms are more interested on
 
undertiking trials for varietal development and are paying less
 
interest in the dissemination of already released varieties among
 

the farmers.
 

(b) Inspection
 

Timely inspection of the seed production fields is very essential
 
in order to produce quality seeds. But both Agriculture Botany
 
Section (seed certifying agency) and AIC do not have adequate
 
technical manpower to do that. The lower level technicians in AIC
 
seem to have some sort of frustration and are not giving their
 
best. Moreover, there is very limited mobility available for
 
field inspection work.
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(c) Storage Facility
 

Proper storage facilities are 
very important in order to maintain
 
the seed quality.
 

AIC has seed storage .rodowns of 500 m.t. capacity each at 
Biratnagar,
Janakpur, firgunj and Rhairahawa. Other godowns which are being
used for seed storage are not suitable for the purpose of seed
storage. There are 
some spaces attached with each processing plant
for the temporary storage of raw and processed seeds. 
 In total AIC
has a capacity for storing"about 2500 m.t. of seeds.
 

At present, AIC deals with seeds of 4 crop groups nnd a minimum
of 15 varieties. 
 If we 
are to store differe2nt varieties of seeds
without getting-theui mixed up the actual seed storage capacity of
AIC would be lesser than that stated above. Moreover, in manythose seed godowns atsriculture tools and chemicals 
of 

are also stored.
The seed collection and distribution target of AIC during FY 1982-83was 601C m.t. and next year it would be more than that. 
 It is thus
clear t:. 
t the seed storage capacity of AIC is far inadequate as
compared to its increasing program and this is a major constraint
 
in seed quality control.
 

Processing
 

Timely processing of seeds is very essential in order to protect seeds from
insects and pests attack and maintain seed quality. 
AIC has five processing
plants each at Itahari, Janakpur, Hetauda, Bhairahawa and Nepalgunj.processing plant at Janakpur and Nepalgunj have a rated capacity of 1.2 
The

m.t./hr
but are actually turningpout only of 1 .t./hr. Providedmanpower to there is adequateoperate the i.ants and enough overtime budgets these plants couldbe operated for a maximtun of 1.5 hours per day in 3 shifts (1 shift = 5 hrs).
At this rate about 450 m.t. of seeds could be processed within 30 days.
collection and processing starts during' the month of May which leaves only
Seed
 

about one and a half ronths for seed processin! work before the rainy seasonstarts. In this way if everything goes. smooth, about ('00 m.t. of seeds could
be processed by those plants 
before rainy season. Considering the presentvolume of seed programs near these plants it is appearant that the processing
plant at Janakpur has the capacity which is enough to finish processing
before rain, season. 
Even then it has been observed that processing work at
Janakpur has to be continued throughout the rainy season because of the 
following reasons:
 

(a) The plans would be in disorder many times and there are no trained
 
personnel to repair it in time. 

(b) 
Spare parts are not available in time.
 

(c) There is 
a lack of trained personnel 
to operate the machines.
 

(d) There is often a budgetary problem to 
run the plant extra hours.
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In Nepalgunj area, because of transportation constraint, only the seeds
produced at Banke and few parts of Bardiya district could be brought and
processed at the processing plant in Nepalgunj. 
 It would not be economical
to bring seeds produced at Dang and other districts of that region to.
Nepalgunj and process there. 
 It is difficult for AIC to increase seed production programs in Banke and 11ardiya districts as the farmers in that 
area
seem less interested to )articipate in seed multiplication.

processing plant at Nepfigunj is under utilized. 

As a result the
 

The processing plants at 
Itahari and Bhairahawa have double cleaners and
hence, would process about 2 m.t. of seeds per hour. 
At this rate at best
1200 m.t. of seeds could be processed at these plants before the start of
rainy season. 
Even at the present volume of seed programs of AIC, more than
1500 m.t. 
of seeds would be collected at 
Itahari and Bhairahawa each. 
 Hence
even with regular and full operation of the plants a considerable quantity
of seeds would still be left unprocessed during rainy season and it has been
observed that it is almost impossible to protect unprocessed seeds from insect
infestation during rainy season. 
 Moreover, even if the overtime budget be
managed somehow there is a lack of trained personnel to operate plants for
full hours. 
 Besides the plants are not in a proper condition to provide
so as 

continuous service.
 

The processing plant at Hetauda is sophisticated and has a larger capacity of
4 m.t./hr. The seeds collected from Bara, Parsa and Chitwan which are the
major seed production areas both for wheat and maize seeds are processed at
this plant. 
At the present level of seed production about 2000 m.t. of seeds
could be collected at Hetauda in year.

collection coincide. 

The time for wheat and maize seeds
Altogether 5 varieties (3 varieties of maize and 2 of
wheat) are being grown in this region. After processing a variety the plant
has to be cleaned thoroughly in order to avoid varietal mixture.
delays processing work. This further
Due to this varietal problem a farmer who has already
prepared his seed may have to wait for more than one month before his turn for
seed delivery comes. 
 It has often been observed that the longer the period
seeds remain in farmer's storage more are the chances for deterioration of
quality. 
This is -ften the case 
for maize seeds as the farmers are unable to
dry such seeds properly before storing them. 
 For the reasons stated already
for other processing plants the seed processing work at Hetauda. seed plants
is continued up to September every year.
 

Conclusions
 

No one else knows vhere the shoe pinches except he who wears it. 
Likewise,
anyone working in seed business would know that this business is an extremely
intricated affair. 
However, no business is devoid of 
risks. 
 It is necessary
to formulate a long term plan of seed industry with coisideration of existing
situation and careful projection into the future of this industry. 
The basic
managerial problems and infrastructural constraints should be taken into
account. 
 A strategy for the development of a viable seed industry in Nepal
could be as below:
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1. 
 A strong seed division in AIC with competent technical manpower and
 
authority is of vital importance. This seed division would monitor all
 
the seed program in the country. The seed division of AIC should be
 
strengthened for this reason. 
 It should have specialized units for
 
production, processing, storage, quality control, planning and coordina
tion. The seed division should plan seed program and should have the
 
authority to reconmend facilities needed to run such program. The
 
national taraet set by flational Planning Commission and the Ministry

should be the basic guideline while formulating seed program. Separate

budget should be allocated for runnin;r the seed program. 
The AIC should
 
also coordinate the seed production activities of' other agencies like
 
different agricultural project, private enterprizes, government farms
 
etc.
 

2. 	 Private sectors should be encouraged to participate in seed business.
 
The role of seed division should be complementary rather than competitive
 
to the private enterprizes. 
 At the oresent stage, the handling of bulky

seeds like paddy, wheat and maize (composite varieties) may not be
 
attractive for a private entrepreneur. Private entrepreneur's participa
tion 	may be expected in case of vegetable seed production and to some
 
extent, production of hybrid maize seed. 
 However, the activities of
 
private enterprizes should be guided by AIC.
 

3. 	 Seed certification and overall quality check both in private and public
 
sectors, should be done by an independent certifying agency. But the
 
organization which produces and distributes seeds should itself be
 
responsible for the maintenance of its seed quality. 
The Agriculture
 
Botany Section should have adequate manpower so as to make timely
 
inspection of the seed production plots.
 

11. 	Seed production program should be concentrated in areas where there are
 
already established processing and storage facilities arid 
in new areas
 
where they are needed most.
 

5. 
 Regular servicing of processing plants should be made and the spare
 
parts should be available in time.
 

The corn cob drier at Hletauda seed processing plant should be repaired.
 
All other seed plants except the Hetauda seed processing plant have no
 
precleaning facilities. Precleaners may be added on those plants.
 
Premium should be paid to the seed growers on the basis of their
 
unprocessed seed sample. 
Small scale solar drier system may be
 
introduced for drying maize seeds. Provision of regular training should 
be made to the mechanics and plant operators working on seed plants.
 

6. 	Seed storage godowns should be constructed at the seed processing centers
 
and at the major relay centers. 
 Larcer godowns are needed at Itahari,
 
Heteada, Janakpur, Bhairuhawa and Nlepalgunj. Godowns should also be
 
constructed at major seed distribution points like Dhangadi, Surkhet,
 
Dang, Palpa, Syangja, Pokhara, Damauli, Dhankuta, Rajbiraj and Bhadrapur,
 
it has been found that germination drop in maize seed is better checked
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if the maize seeds are stored in cool places like Daman. Hence it is
 
necessary to explore such centers in every region and. construct godowns

there. 
Fumigation sheets and other storage accessories should be made
 
available in time. Researches may have to be undertaken on developing
 
more suitable bags for packing seeds.
 

7. 	 There should be clear cut policies regarding price subsidies so that 
private entrepreneurs should not suffer. Effective demand collection
 
procedures should be developed. 
 AIC should forecast a reasonable range

of seed varieties that would be available for sale at least six months
 
ahead of the sowing season. Reliable demand should be collected and
 
reported to the concerned channels well ahead in time.
 

.	 A reasonable buffer stock may have to be maintained in order to meet 
possible shortage in emergency. Such buffer stocks should be properly 
stored at the major seed relay centers. 

It 	is clear that no organization will succeed in its business unless
 
its 	employees work to their best. 
 The 	test of good management depends
 
on how much it can exploit out of its employees. In order to take most
 
out of any employee he should be nssured that the organization cares for
 
him. It has often been seen that the technicians in AIC feel somewhat
 
alienated in their own organization. A basic conflict of values is seen
 
between them and the management officials. It is very essential to
 
eradicate this sor of feelings for successful management.
 

Seed component in AIC differs from other components in that seed
 
business, actually, is a sort of industry and not simple trading. 
The
 
growth of an industry is always difficult then a trading business. But
 
seed industry is a must for the development of the country.
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SEED PRODIJCTIO.N ACTIVITIES I-1 IHDP 

M.D. Phatt and 
J.S. Gaudin
 

1. Introduction
 

The Integrated iill Development ProJect, one of- the oldest rural development Projects in Nepal, aims at the multi-disciplinary development of arural society in the centrally hilly region of the Kinrgdom. 
Six sectors out of twelve in the project
development. are connected with agricultural
They are collectivelv called the green Sector andorLanized areinto input and infrastructive producinr sectorsextension sector. who assist nThis extension sector wors in close collaborationwith the ADOs of the two districts in which the project has its programs.
 
The agricultural inputs produced by thesectors Trials and Production (T+P)of Horticulture, Arriculture and livestockfarmers are distributed toby the extension services
Tukis. The Water and 

mainly throuth leader farmers calledEnergy sector builds andschemes maintains irrigationin suitable areas. The Forest sector develops fodder trees in
Panchayat forest programs.
 

a. 
 Seed Production Proram Objectives
 

Cereal seel inputs are orianized by the a.' ronorny T and P sector 
from within the region as far as possible.
 
The main aim is to 
make the area self sufficient in seed inputs. 

This Foal was adopted t'or 3 rensons: 

i. Because transpo't from other D.rts of Nepal timeis consuming
costly and uncertain. 

ii. 
 Because crops grown in other regions are not always suitable

for the project area.
 

iii. 
 Because to do these seed production with higher standards of
crops husbandry and seed selection is in itself a form of
extension, and 
a demonstration to other farmers.
 
For Potato the objectives are to produce improved varieties of thecrop in as nuch of the project region is possible. 
This limits
transport costs and encouragres the entry of' improved varieties
into the traditional tradinfr circuit.
 

2. 
 Area of Oerations
 

Grain seed is produt.ed on farmers 
fields in localities confined to
within one days walking distance from the district headquarters in the
 

http:produt.ed
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case of Dolakha district and around the project headquarters in Sindu
palchok district.
 

Due 	to staff limitations the proprams are 
concentrated in 6-8 specific
 
areas.
 

3. 
 Salient Features of the Programs
 

a. 	 Production:
 

We could produce the following in the last 5 years:
 

Production of seed (Kgs)
'~~~7 5_ 3_8
35-36 
 3--35
37 37-38 38-39

Wheat 
 760 
 5700 
 5800 
 12000 
 14000
 
Paddy 
 1000 
 2000 
 1180 
 4160 
 800o 
Maize 
 200 
 1200 
 453 
 1853 2000
 
Potato 
 19000 
 25000 
 77000 
 40000 
 67000
 

b. 
 Features of the programs at their present stage of development:
 

Areas 
 Io. of Farmers 
 Yield Yield/Farmer
 

Wheat 
 8 
 34 
 14000 
 412
 
Paddy, 
 6 
 24 
 8000 
 333
 

Maize 
 8 
 20 
 2000 
 100
 

Potato 
 4 80 
 67000 
 838 

c. 
 Comments on the programe:
 

All 	the staff were based either at Charikot or Dandapckhar (IHDP
headquarters). 
 The yield per staff and per man hour of staff time
is higher for wheat and paddy than for maize probably because
isolation requirements are easier and so is large scale production
 
on khet land.
 

Potato takes a great amount of time mainly because of the long
distances involved and because of the more exacting roguing
requirements for this crop.
 

d. 
 Working Procedures:
 

i. 	Arrangement of Foundation or Source Seed:
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a. 
 Kabre government agricultural farm-Dolakha District
 

b. AIC - both foundation and source seed
 

C. Government farms at Bhairahawa and Rampur
 

d. 
 Own seed selected from the previous year.
 

Our main aim in this connection is to help build up Kabre

farm as 
an official prodicer of foundation seed. 
 The quality

of their seed is already excellent and the improved road

facilities (a road is being built by a sister SATA project)

should permit a closer working relation with the Botany

Division at Khumaltar, essential for the maintenance of seed
 
quality.
 

ii. Contracting the seed growers:
 

The farmers are given a contract which sets down conditions

of initial seed purchase, auality control rules and ourchasing

procedure for both the pricinu and the delivering of the

harvest. These contracts are not binding. 
The grower is

free to sell us or not his harvest. 
Ie rely on a fair pricing

system, 
a 20 percent premium and cash on delivery to attract
 
the farmer.
 

The drop-out rate varies according to the locality and the
 
year but normally for the Urain ,-- ps it varies between 1:2
and 1:3 of the farmers who take seed for multiplication.
 

In our potato program the drop-out rate is almost nil due to
 
the limited market opportunities that exist for the lekh

fTrmer outside our program. 
Because of their good marketing

possibilities outside the program, the farmers near Charikot
 
more easily refuse to sell if the seed price is not high

enough.
 

ii. Seed Collection:
 

Previously seed was bought on the farm and transported by our

labour to the project sub-centers. 
 But the seed quality was
 
pon r. There was high percentage of chaff and foreiwn matter

which took a lot of labor to clean out, also 
 righing was
 
not accurately done. 
 The result was up to 16 percent weight

loss after reweihing and cleaning. 
Last year we changed

the system. 
The farmer himself is responsible to bring his
seed to one of the IHDP stores where it is weighted, tested

for cleanliness and payment is made. 
 Transport is paid from
 
the area to the store.
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This change was made principally to bring us into line with
AIC procedure but it had the effect of vastly improving the
 
seed cleanliness.
 

In some areas 
farmers found it difficult to find porters to
transport their seed and this lead to some areas being dropped

from the program.
 

iv. Seed Processing, Treatment and Packing:
 

After purchasing, samples of the seed are sent to the Botany
Division - KhumL'ltar for analysis. 
In the case of potato 80
tubers are colleuted from each growar and stored in a bansi
area to break dornancy. The tubers 
are then planted and
virus infection, 6iseased and off  type plants are measured.
Future seed is kept according to the results.
 

Fumigation of the grain seed is done sparingly and BHC is
applied if necessary. 
 Before the seed is delivered to the
extension service it is treated (Vitavax) if necessary.
 

Cleaning used to be necessary when the seed was bought on the
farm but now, except for odd lots, the chaff and foreign
matter does not exceed 1 percent by weight and it is not
thought necessary to clean the seed before disi 
ibution
 
through the extension service.
 

v. Storage:
 

Grain seed is stored directly into 600 kg drums that are left
 
outside.
 

Potatoes are stored in rented houses in the lekh areas where
the crop is grown. The room 
are pa. itioned and the
producers seed is stored singly or in pairs. 
 The stocks are
heaped no more than one meter hign and are turned and
inspected 2.-3 times during the first 3 months of storage.
 

vi. Transportation:
 

Transport costs are paid to the farmer for transporting his
seed to our stores. 
 Costs paid range from 11-14 paisa per
kg per kos. This arrangement gives us a greater choice of
areas in which to Crow seed. 
We are not too dependant on
places just around Charikot. 
These places are the least
reliable for seed Droduction due to the other market
 
opportunities that exist for selling seed.
 

The bulk of our potato is grown 12 koses from the nearest
point on the road. Transport costs which are paid by the

project come to 5 paisa/kg./kos.
 



- 274 

vii. Pricing and marketing procedures:
 

The price for each crop is fixed in the District Ag~ricultural
Committee. 
Farmers representatives from as many of the
producing regions as 
possible are invited to attend.
 

The seed we produce is sold through the ADO to the farmers,
very often through the intermediary of the Tukis, leader
 
farmers trained by the project.
 

Pricing both for selling seed and for distribution to farmers
is made difficult because of the lack of direction we get
from the center. 
Our policy is to keep our prices as much as
possible in line with those of the AIC. 
We find that our
biggest problem is not so much the price difference, althoufgh
prices have risen sharply over the last two years.
problem is that the price is 
The main
 

never known early enough. It is
very difficult to get a realistic demand from farmers if they
do not know how much they will have to pay. 
There should be
a long term pricing policy which would give confidence to
administrators of seed and extension programs as well as
farmers. 
 Yearly prices for the particular crops should be
fixed at least 2 months ahead of the earliest sowing date.
 

Furthermore, there appears to be a move to establish zonal or
even nationwide Prices. 
 This will only lead to anomolies
in the seed production of a country like Nepal, which is
apriculturally so widely diversified. 
This tendency could
seriousl, affect seed production in the hills which hasother reasons for its existance than pure economics.
 

4. Experiences
 

Our experience with seed production programs in the last 5 years has

lead us to 
a number of conclusions:
 

a. 
 It is not easy to distinruish a good seed growing area at first
sight. There must be 
a good area of khet or bari land and farmers
must be above the subsistance level. 
 Persistance is needed over
several years to seed if farmers respond to a seed production
program. This persistance is also appreciate
 d by the farmers,
who gain confidence that their crop will be bought at a fair price.
 

b. 
 In potato seed production it is most important that the farmers
live near their fields, and that they do not have too many animals.
In most lekh areas the potato fields are several hours walk away
from the village and during the summer most of the household is
away grazing their animals in the high pasture lands.
 

c. Farmers 
can be very hard bargainers and will bluff upto the last
minute in any negotiations. 
On the other hand most seed program
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administrators have targets to achieve 
.,d'are tempted to relex
 
their conditions or raise their prices. 
The best answer we have
 
found is careful preparation before any meeting. 
If an official
 
is sure of his facts and offers a fair deal it will not often be
 
refused. The only Problem is that a lot of time is needed for
 
such negotiations.
 

d. 
 Once a farmer has crop seed for sale a major incentive a program
 
can offer is Payment in cash. 
 Apart from exceptional cases, food

grains 
can only be sold in the village in small quantities and very

often only on credit. The recognition of this fact can contribute
 
a lot to the smooth runnin< of a.seed program.
 

Future Plans
 

In the future our seed production programs in Dolakha will be taken over

by the AC. A store cum treatment center has nearly been completed and
 
a JT from the ADO's office has been appointed as In-charge. The program

will be run in conjunction with the ADO whose JTAs in the program areas
 
will do most of the cron inspection and harvest supervision.
 

The role of IIIDP will be first and Voremost to ensure the smooth running

of the established program by technical support to the ADO and trainings

for farmers and field staff. 
Efforts will be made to develop the farmers
in various areas 
into groups that could eventually supervise their own
 
crop quality and marketing.
 

Besides this, efforts will be made to develop seed multiplication programs

in minor crops such as millet and.soyabean.
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SEED PRICING, SUBSIDY A:,,TD IREPLATED ISSUES 

B.N. 	 Kayastha, 
Chief, Seed Division
 
AIC. 

It is sometimes said thit one of the repsons is to why a limited number 
of farmers use AIC seeds is that the 
seed price is much higher than
 
the local grain price. This feeling may be true in some areas where
 
an awareness about the value of good seed and new varieties is behind
 
schedule because of weak extension service. A 7ood quality seed cer
tainly pays rich dividends and it is definitely -oing to be a little
 
more expensive then ordinary -rain. Foirever, the price of the 
 seed
 
has to be kept do-in so th-t f"rmers may afford to buy wher they 
are 
convinced of the value of the high yielding seeds. A price policy aimed 
to balance the economic interest of seed producers and farmers consumers 
has to reconcile two conflicting interests. A satisf.ctory price to the 
seed 	 prodlucer would gener-;lly mean a hi'her cost to the seed consumer, 
wThile a satisf, ctory price for the seed consumer may become a lower 
return to the seed producer. 

Objectives of Sesd Price Policy 

1. 	 to increase the consumntion of seed, 

2. 	 to allow sale agents a reasonable profit margin to enable and
 
encourege them to provide effective sales promotion and services,
 

3. 	 to provide improved seed in ndequate quantities. 

The demoand for the improved seed is ever increasing. To meet the demand 
an effective production system has to be developed. Seed growers are
selected end are !Iskced to usc foundation seed and other inputs to have 
cuality seed produced. Obviously, their product should coi r their
increasj-d costs and leave some profit. Therefore as recomnlended by the
 
Central Seed T-roduction Cormittee, 
 AIC fixes the base price in advance 
for the seed growers. It is fix-e;d at ].cast a month bcifore the planting 
s,,son. ?or exxmple, in tereii th ,: besc price fo. wh.t seed growers is 
fixed in second week of As win (September) ind also the seine time for the 
winter maize seed grow,rs. This ensures a minimum price of their pro
duct. This has encouragcd more farmers to particiw.tc as contract seed 
growers and it has "lso encouraged the seed grovers to use recommended 
inputs and improved cultural practices. 

In order to reduce the field supervision cost and to ensure proper
utilization of limit-ed imnpow-r AIC is trying to concentrate seed 
production program in compact blocks or in L few selected pockets.
These pockets should be the potential good cultivated are. of the 
regior, The,, base price fixation system facilitaItes to develop pocket 
areas for seed production program and i+. also encourages all the farmers 
of the pocket area to participate in the seed production campaign. 

http:particiw.tc
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The seed produced by the seed growers should be collected in time for
both quality control anC, timely availability. Adequate arrangementmust be made to procure the sced in time. Thi- -ill involre some price
incentive. If th- base price fixed before planting is samc, or higherthan the local market price at the time of seed procurement (collection)then the incentive providod by the oric; bebase ,ill enough. Put ifthe market Price -t the time of collection is higher than the baseprice fixed, %inew price his to he fixed as collection price at the timeof seed collection. -'or exarnample, in terai this price for wheat is fixed
in first week of Taisakh (".oril) if accss ry. This helps in seed 
collection.
 

TJh.o fixes the bns2 p-ice as weo.1 as tho collection price? These prices 
are fixed by the committee of managers from the AIC and ADB andrepresenta.tiv farmers. The ADO the 

two 
local chairs committee and fiesthe price. On top oC This collection price, improved seed growers areentitled to receive 10 percent premium as the first installment may later get upto 20 ;)erccnt pr,_iium 

and 
on the basis of quality seedproduced. For certified seed growers the first installment of premiumis 15 percent. This could be 'iigher upto 20 percent for foundationseed (Trowcrs. The second 20 percent premium is calculated on the basisof seed laboratory test result.- as shon in Table I and 2. 

The third part of incentive is to arrange processing and storage facilities. Processing; of' seed has t-) be done ii'mediately at timethe whenthe farmers bring, suoed to the processing plant. All ceds should beprocessed before rainy s(eaison. This may end up in running two or threeshifts per day. Uer,-. beside the processing co.st and other lQgistics,depreciation charges theof seed plnnt eauipment and their mrnntenancocost must be considered. The storngc fcilitics for the unprocessed
seed as well as for the processed seed have -o be adequately arranged.
Dependence on hirin,7 rivate -odo,.ms and buildings to meet storage roquirements leads losses seedto in nulity. Majority of the hired godownsare usually of poor arx! substandard ruality. Te rc:nts naid are alsohig-h for the poor storage' space 1ninly bccauso of urgcnt hiring usuallyduring pek scasonl demand for stojrae'- cancity. 

Seed Pricinfz System of AIC (Table 5) 

Production cost
 

1. Procurement cost: This cost includes b'se price or collection priceand premium percentage given to the seed groweri ccording to theirseed quality. This will. also include loading and unloading. 

2. Processing cost: This cost vill include labour, electricity agropesticides used to treat the seed and seed packaging material.
At present the depreciation cost and maintenance cost of the
equipments arc included innot the processing cost. 

3. Storage cost: No storage cost or maintenence is added in seed by
AIC.
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4. Transportation cost: 
 Transportation cost 
is added on nctual cost
basis. Trinsportation cost is subsidied in the resote hills uptothe district be,-dqu'arter. costThis also includes loading tind
unloadin.- in ,iubsenucnt f odowns. 

costs:5. Other Rofer to shortage (]os.-es) at the rate of 2 iercent 

incideotais 2 Tuerccnt .,and dinistrative expcnditures 3 percent. 
. Delers '"co......iOneThis is 6 ,ercent of thC reed sellina urice. 

7. S:t.es promotion :,nil i!itcreat rite- ITO co:at is -'dded for stics 
promotion -1n(1 no interest is ,dAcod. 

In this morgin control Pricin,7 policy the prices vary from trato areareflecting diff';.renco, in prim-rilycosts, trnsportation. Margin control pricin policy hns the f'ollowing -!dvant;'.Os. (i) It ensures ffairprices of 3ecd (2) *;eed demand incroses in where areare-.s returnsgreatest (3) It avoids the nroblers in sotling the best uniforn price.Disadv'narc s include different ,'rice.s of" -.. crop seed in  r]istrictaccording to tht lot receive from oth-ar AIC offices. Ch-c!ing isdifficult becuse the sellers are 1].werd the ch-nFg from pl.ace to place.The reel d.n,'er is t h-,t ',rg-i n : t .iher be too low :,.nd discouragesa.les. This ,:,rec,,durc ;vap.:..ra au,,r or Lo othe.r ter t .iv-s if m-a-rin
controls arc :.:.t wisely iith sufficient enph..'is on encouraging snl's
as we 11 as :'. fair price to the conau-n.*r. The -1".r,,ins [Cor 
 both wholesalersa2nd rctailk-rs should be bad on costs incurred, uail nrgins should
also ho based on costs incurred to the 
 point of delivery at the retail
 
,odown.
 

It is rocomuended that AICthe should .Iso be t h-. 1oc-ic al authority topolice price margin regulations and quality control. AIC personnel shouldconstantly spot chcck th- retailers of the a. The sugg cstedTc numberis ten retailers per person. Snplcs of poroducts being, sold should becollected on spot check basis and. annlyzcd to detect adulteration.Uoights Lnd m(Jasuras would also be examined for accuracy. Demand andsupOly or seed should also be controlled by At field staff on a spot
chocking ,." 

Alternative Pricina Policies 

'ixed uniformprice:
 

7V." policy of chargin,- a fixed price for seed, uniform throughout the 
country, was tried with !naize secJ. in l9F2-8-. Th,, price was fixedto cover costs of production aind distribution. ahe chief advantagein fixing prices at uniform levels is encouraning, seed use equallythroughout the country. The price is known a.nd easier to deal anduniform. The chief dis.dvantage is th.t the use of seed is reduced
in the potential are:,s of teraii. 

http:dvant;'.Os
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No control price:
 

The privetre ccnpmics or anstitutions involved in seed "'ctivitics arc,riven complee freedom to set their prices. This policy is superior inbringing -.bout incree.,ses in soles and consurption. The -dvntages of

such ,i policy "ro th-t the seollers -ire !-blo to charge prices th7t

provido attractivc profit-. The s.llers 
 will try to 0::p:nnd so!es by

using s-les promotion end s-.rvicing techniquc.
 

Price subsidy:
 

A progrm for public sector foodgr 'in distribution st subsidized prices
is implemented by Nepal Food Corporation. The volume distributed has
been increasing ,Atcdily. Distribution 
prices ,.-re hevily subsidized 
with the lo.-rg,,est subsidy being poid for the remote hills sector. The
suboidy rate on selling price ronge s from 57 percent for 1Lathmondu to96 per cent for the lower FEills ond l!2 percent for the ,iountoin -nd 
remote hills. 
 For the remote hills, therefor:;, Tt,'C selling price does
 
not even 
covr the cost of transportin.- thu foodgrc.ins. It should be
essuined theft the r .mote districts hov: the lowest productivity and thelowest cnpacity to pu-ch se seeds. Phe remote orc:s need to hove much
 
higher subsidy clement in the uricc.
 

Seed use con be incrosed tremendously by subsidizing prices. 
The most
recent evidence of the effectiveness of lo rge subsidy was observed inthe cso of who-t socd 'rle in the >'stern Development e-ion in
 
1982-83.
 
Trrinsporto-tion from the district lle-.dqu!rter to th, interior villa.es 

is costly bcouse of l ock of g*ood ro-ds. Trensport subsidy from
district heodqarters 
 to remote interiors mo.y help in penetration of
 
the dealers inside the villboges.
 

CreditF'c,-eilitis
 

Tlormers purch-se improved seed through the cooper-ttives either on cash or on credit nd tho coop.ro tives get r, 5 percent commission. Agri
culture Dev'.;lopment Bonk (ADB) end coopcr-tivo ,Jijho Senstha are the 
two institutions providing o.gricultur:.l credit to the f:rmers. ;2unds
 .re rcporte-d to be sufficient for l.oans to 
 f,rmers for seed production.
But few .U.rmcrs complo.in on complexity of the procedure. ADB should
be request.ed to provide stor-ge loans or seed industry loon to the
seed grower-ma-rketing groups of fa".rmors ind priv".te sc,-d entrepreneurs.
A mini-m-t-l bin progrnm initiated by ADOs in some districts should
be considered for storag;e loon. The amounts t]bey individually need
?.re of cour-tsc sr].Jl but this does not make their necd l_,ss urgent. 

N[ow the auestion is "c..n seed be 
sold at - price lovul thot will ensure
suitable incentives? 
 One of the ways to reduce the cost of production

is to increase the efficiencies in procurement 
-!nd processing. Trans
portation cost could be rinimized by devclopinC regional self-sufficiency. 

http:priv".te
http:request.ed
http:complo.in
http:villa.es
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1irld inspiction cost -,.nd collection cost c'.n )(; r(cduced to r. extent 
bTy conccntr,.tin- tho sced production arc in pocket or two. Timely 
pcocurement of eauinpmnt -.nd sp-'.rr p-.rts, bigs, ,.,.ro-posticidos, and 
r. intarinuncu of th. ,Jf-Piciencv of procEsing plants .ill reduce thc 
cost. ?uildinr scud ,,,rehousr:n ,.t str:.tcgic points will c,;rtainly 
rcducc, the cost of thu soA ind or,.servc the ouzlity. Seeds have got 
to be transoort,.:d -ind stored until thu, plzntin2: s...son leaod:ing to havy 
stors%,e cost. .'-r rough c!.Icultion, ",AT(' r.:nti:d .odown cost accounts for 

orc: th-.n 2 peorcent of' th, se].lin7 pricu.. This cost could bc reduced 
by buildin, w. ..- atAho,,str-togic noints. Construction of storage 
f-,cilities for d;eilers lust Llno I)(. consi D red. 

Initially however transPortat ion costs -and, othur f.ctors should not 
linit so...d usC. Subsid, on traLns)ort for more r:(:-oto.r-.sshould be 
considcered. Government 1.ust insure the .ivailrbilitI of a .arge quantity 
of seeds along vith offectivc jxtcnsion s:rvicos, ,;inrlly I will stress 
that pricin7z should be r,-clatcd to thc local Situation. 
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Table 1 

PRESEK PREI: PROCEDU}RE FOR WTll'AT S7..T.D COLLECTION 

Itr i inirun lanro Points to Points 
't drC rn." bc dividod -ivcn(crc, nt) 

1. Purity 97 97-100 100 0.1 3.3 

1.0 = 33.3 

3.0 = 100 
2. Other 	Crops 3 	 3-0 100 	 1 = 33.3 

2 =66.6 

3 =100 
3. W4eeds 	 0.05 0.05-0 100 1 = 50 

2 = 100 
4. Inert 2.0 2-0 100 1 = 50 

Mattoers 

2 = 100 
5. oisture 12 12-10 100 1 = 50 

2 = 100 

6. Germin.tion 85 85-100 100 1 = 6.7 

10 = 67.0 

15 = 100 

Totl 600 20 = 600 points 

1 = 30 points 

Note: 	 One percent premium for each 30 point,

Seed Growers should score 600 points 
to receive 20 percent
 
premium.
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Table 2
 

SUGGESTED PR,iIU-
Pr-OcEurm FOR 
'THEAT SEED COLLECTIOY
 

Iron 	 Premium Points to 
 n in Points
 
bce given.-i 'i.on
 

1. Purity 
 . 80 97-100 	 1 27 points
 

2 54 points
 
5 80 points
 

2. Other Crops 
 4', 
 80 3-0 1 27 points
 

2 = 54 point, 

3 80 points 

3. T'oeds 
 1' 20 .05-0 0.01 4 oint,
 
0.05 	 20 points 

4. Inert 
 1 20 
 2-0 1 = 10 points
T tter 
 2 = 20 	points
 

5. ioisturo 5,
5 100 12-10 	 1 = 50 points 

2 1100 points 

6. G,3rinition 5> 100 85-1.00 1 7 points 

10 70 points 
15 :=00 points 

Total 20',:) 400 	points 1 = 
20 points
 
20 =400.points
 

Note: 	 One porcnt premium for .omch20 points.
To reccive 20 porcent pro Tmium scod ,rrowcr should Tot 
400 points. 
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Thb1, 3 
SELLING PRICE FIXATION PROCEDURE OF 

(Exrmplo Ono Hundred ilogrr: of Processed Seed 

Ite ns 

1. Product 	 cost (including proriium) 

2. Trmnsport-.tion ch,.rg 

3. Lo ding 	rnd unlodinx 

4. Seed tre:tpmtent 

5. 	 Processing rn~d pick:'ging 

Sub-To t:,l 

6. 	 Shortagc or losses (, 27) 

Sub-To tal 

7. Incidental (@2%) 

8. Administration (9 3/) 

Sub-To t,'l 

9. 	 Dealer com:!ission (@ 6%) 

Total 

AIC 

in 1Y 1980-81) 

Cost in Rs
 

254.16 

4.92 

0.53 

11.69 

15.50 

286.30 

5.85 

292.65 

5.85 

8.78 

307.28 

19.61 

326.89 
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PRODUCING SEEDS IN THE VILLAGE 

r;.L. M andalla, 
I.C. Bole,

(Cronping Systems 
Pro gram) 

Introduction
 

Sc,ds of now vrrietij. 
 Of Vice, corn, whe.t "nd other cropsthe are probablymost iaportint "low ost technology" ,.vi-.lib]c in opa.l today, whichif nade a..tvailable to f' r could spur - e idaro,,rth of .agriculture. There ara noT a ;vcr.l n.. hith yi..idin, vrictics of rice suitedfor the condi:icni in rri in,h .nd thc: Yi.11 .,'.-1onrv rich, to na:.{a few, are: Jan,':k., S - itri, ,xni, Uurga, 1ind,-rhirari for the tcrai;.nd.K-39, "rin*ch-n 
the 

OndYi li for the Fills. } noi Vritics hatvesarmcn production perforpa.nce a.s thu local vrictics when grownunder the pr..s.nt f.".r- r-cticc.s but -.vc 1>igh.r yield potentialthan the loc.l -s aore -nrini (.2oost and/o, fertilier) rcapplied into the soil. io:et of tic newT v1rietios yild alrost twicemore then loc1l varieties ,t r-oder"telv Pi.rher level of fertilization 
and care.
 

Likwis:, sever ,l riCldin..< 
 v-.rietics of .cceptablecorn to farrnersire now avila-ble "or the; 'ills and the torai. 

Por whe-t, there ar,. now "av:ilbl: four v rictius:Triveni -and TR 21, UP 262,iu-.bini - !11 with pot.ntial yield of 5 i.t. per hct.reor more. 17cpu.l hats now selected varieties of soyb-an, ba-rley, fin-er.Aillct "1.nd oth,.r crops ulhich c m out-rcild the varieties presently grown
by farmers. 

By changin- the suede alone of the "bov.e crops into no, varieties andWith nodra'te inprov_,!.:nt in cultural 
incre.ase its present, lk.vkl 

pr.ctices, Ye,)pzl can subst'Antially
of production. LioCo:L'ionce of the croppingsystems progr-m, in its pilot production progr.-. in six different
locations indicates 1:hc potenti.,l of incr--.Asing present level
production by a.bout 370 perccnt or ;or: using 

of grain 
the seed of the new
 

vari tio s.
 

Unfortunately, l.rge sg-nts of the farming population hav, littleaccess to the seeds of the new xrrieti,e-s. hnd mhen they do havechance to buy th.:Dso new seuds, it is often inadequate and latc for 
the

itstimely pl nting. The present f.cilities aveil-blc to the AgricultureInputs Corporation, confounded by the poor .nd inadeuquato infrastructuro in many pa.rts of ,'Topal does not perinit d t d tiely supplyof bhe seeds of the now crop v-rietios to the f-e--Drs. 

There is an urgent toneed develop stra-togies to'.u-nler. ent the presentseed production and distribution capacity of AID.
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The croppin. systems progrnn hi's, its toin effort supply .dequate seedof recor-londed vcrietics to the farmers participating in the B~dhiUtpadan 7!ry-kr!am, has initi-it-d a seed production progr-m in the villagecalled Sced Production -nd Exchange Program. The proer-i involvessupplyin- -,eds of now v.ricties of rice, corn, whe-t lnd other cropsto selected farmers in the villarle -,nd provid in them guidaca on howto grow the crop, rouging of eff-typos, dryin,cI cle.ning, and storgeof the harve-st. As incentive for f.ar.ers to prticip.Ate in the programloans were advanccd to fairm::ers to purchase the nec ssa.ry fe:rtilizer,insecticidc, seed bins, sacks and plastic bags. A lo.n equivalent75 percent of the value of the seoc was 
to 

,:lso provided to some f,.rmersby ADB/N to encourage the to k>: p their h.'rvest for seed instead of
consurling it or selling$it ,s grain.
 

Our expcric;ncc threein sites: Parsa, L!le a-nd Cha.urij-.hari is everyeneo uraging. Fror- a s.ll ",iount of sceds of th new va.rieties broughtinto those sites in 1o52, for seed production, :-,dealte suply is now,.available to provi'1o seeds up to 50 h -ctarcs this --e.r in each sitc.By noxt y-a.r, thrrc ould be sufficient sees theof new varieties ofrice, corn -.nd whe.t in those areas to sunply t": total need of the are,and for th.:, -djoininT Panchayats of the district. 

Chaurijnhairi 

Ch .urijnr-,ari is ore of the v. 11', ee in Rukum district. U'l seed thathiv.e to bc brought h. re by ,'TC ha"s either he be floin by RLIAC or by
porters fron 
 epa-leunj or 'Pulsiptr.. It takres 4 da'rs travel by mule toChurij-alv!ri fron !'ulsinur. It is not only difficult to transportseeds to Chauri jhari, it :.lso is expensive. It cost Rfs. 225 to 250to tr:nspoit 1 0 kg seeds from Tulsipur to Chaurijahari. To supply20 percent of the wheat s..d seeded in the .rea, -e government havc tospend Rs. 25,000 each y(,-r just 
for transport cost alon-. This costcan b(, reduccd by tri-nsportin,: into ChaturijahArj. only 40 kg seeds
every year (at a transport cost of only Rs. 125) 
to produce the seed
 
for the area.
 
In 1982 wh-et season, i-.-t frers were asked to grow seeds of UP 262
 

for two purposes: 1) for demonstra:tion and 2) for seed. 
 The total area
of about 2.00 hoctaror w.s'planted to IT)262. 
 Art 
 ad Field
Assistants of the CSI' issistcd 
 -
the fI ar...sCr in roi-O.ringt}:c crop. Off-types 
were removed from the plots before harvesting.
 

At hairvest, the eight faru:irs w:vro .hed to k.ep th.ir harvest for seed,The CSP informed the far'arvs that they would be given the following aassistance if they oop their harve.st for sed until the wintor of 
1982. 

- Plastic bags and sacks for kcping the seeds,
 

- Celphos tablets to trea-.t the seeds,
 

http:harve.st
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PAsistancs to 7-.rket the seed to fariers in the ',rcv. or adjoining
P-anclicynts, 
Loan upto 75 percent of the v-lue of seed to be rc-p-id brck 
imndi tely rftr sle theof seed.
 

- Assiot:nco to the with
treat seeds insecticide before storage. 

Only four of the farnlers finally agreed to keep their harvest for se,d.Two of arethese Field ofS CS.oLant All the four farmers receiveda loan for 75 percent of the value of their seed.
 

A total of 4.5 m.t. of 
UP 262 seeds wa's kc ut for seeds. '.he threefarmers allowed their seedcs to be treated with Celphos, one did not
allow their s..eds to 
 be trezted ,rith any insecticide.
 

Polyethylene 
 bags ('500 mil.) werce used to line the local Bhakaris or
clay jars. The seeds were immediately kept inside the polyethylene bagsafter harvest. The average moisture content of the seeds was 11-12 
percent at harvest time.
 

Germination 
 tesl- cm,-uctod on the seeds before seodin' showed high,Termination Pcreent a 
c. of' 90-95 percent on :ll t-he treated seeds. Theuntreated seed ho-vilywas damaged by grtain Ireevils, thus had only 70
percent r-ermination.
 

No exact fi-ure a:isavailable at the time of the Triting of this reporton the amount of seed sold but it is estimated thact 95 perbent of thetreated seCds Were Thecold. untrerated seeds were sold food.all for 


The seeds were 
 sold in c-sh, some in exchange for corn or rice equivalentto the value of the seed avera, nr 71's.3.75 per Itilo. The value of the
seeds at harvest was about Rs. 1.80 - 7s. 1.90/kilo.
 

The farmers .:ho engged 
 on the seed oxchvange consider it profitable butare 
fa-ced with the question - "hill they be able sellP 262 if they gro. 
to the seed ofTT TI 
 7gainit 'or seed?" 
 "ill the .DO staff help them
dis tribute the taseed to other Panchayats?" 'Will he p heAIC compete with them
in se]lin, seeds to the fa:,rmers in the area?".
 

Pars a 

.our farmers of Parsauni village of Parsa district ,ere as;isted tostore their UP 262 harvest. These for farriers -irc particin,:ents inthe pilot production program of at On:C&:I ParsO. of the farmcrs is 
PLA of the ADO.
 

Assistance given to the -farmers included: 
 seeds of UP 262, fertilizer,technical assistance in growing the crop amd in storing the seeds,plastic bags and Celphos tablets. All of those were given as loan to
the farmers. 
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A total'of about 2 m.t. Ucre stored in plastic bags and treated withCelphos. The secds had about 11 percent UC at harvest.
 

All the 
 seeds were sold to farmers participating in the Badhi Utpadanlaryakram this winter. The .iermiination of the seed was good - more
 
than 90 percent.
 

A check made on the wheat seeds stored by farmers in the village had
very high insect damage - !-.bout 40 per cent 
 damage. Fsrmers complainedhigh insect damage while -ed is in storage as the main cause of thepoor germination of t1eir seed. To compensate for the damage, thefarmers use qbout 50 percent more than recomrendecl seeding rate, sometimes mor,. Consequently, many of them have to buy their seeds every
plr.!nting season. 

Host of the farmers in the area are sinll, poor farmers and could notafford to store their harvest and sell it for seeds 3 months later.
Only two of the farmers keep seeds for oalo in th, future - one of themis the present Pradhan Pancha of the village who is better-off than theother farmers in the village, the other one is the PLA of the village. 

Lele 
Eight farmers who participated in the Badhi Utpadan !aryakram during the 

wheat crop of 1982 WCre encouraged and es: iated to keep seeds of RR 21wheat for seed purpose. A total (f 4-.5 
m.t. of seeds were stored in
metal bins and treaLted with Ceiphos tablets. The moisture content of
the seed was high at 
harvest time (about 14 percent) and had to be sun
dried for a few days to bring down the moisture content to 
12 percent

T,C. 

The farmers had difficulty dryihg the seeds as it was forcloudy abouta month after harvest. Luckily, the farmers had only about 0.5 m.t. eachto dry. Any amount more than O.5 m.t. each far.er would haveimpossible for them to sun-dry uell to 
been 

be kept -s se,.,d.
 

The atssistance 
 4ivc.n to the farmers inclucled: loans for seel and fertilicr, technical aristrnce to grow the crop, .etal bins to store theseed and Clpho The :tl bins used w.ere provided by theSi.v.uralGrain Pro,-.ran of I!. '. 

percent of the vilue of the seed was .also orovided to two farmers by
 

iG anC, ,, A loan equivalent to 75 
ADL /1T* 

The seed had 90-95 percent of germintion at seeding time. About 4.4 m.t were sold o s sed, the -est were used for food. 

Recommendat ions 

This one year experience of grow,,ing seed in the village makes usconfident that this is one strategy could usedwhich be to spreadrapidly to more farmers of Nepal the 
seeds of the new varieties of rice,

wheat, corn and other crops.
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We are confident th.t some of the f.-rmers in the vi.!il.?es of Iepalcould bc trained to .:row the new varieties and store their h-rvestfor seed. Ylhe use of ta. bins -nd polthyleno bres to mintoin themoisture content of wlleat scads r.t -bout 12 percent has workcd well.And the use of Ceclphos t-blcts h-s proved ,ffective in keoping. the
seeds free fr=insct ce. d'nm-- 7urthormor, , the practice 
is simpleenough for the wrdin ,.r C-.rmra, to "dont. Pnd ine::pensi . ;imila.rsimple, effectiv-. ,n d i n c..-.0n0-iv methods of storin. seeds .,re nou;
avilable "nd coulr P usfd. 

The strate:'y hs provided the sed suaply needed 1- the frm:ers in thevf]l theat time. the- .Larmers ne,.ded the se,. 1 ad :it lass expense tothe 7overnment. the s.:me strate-,- could bc tid in othur vilJ.mrs of-"ep'land should succ,..ed p-rovided tl- -'o1]le.in- -,umlort i: provided: 

1. AIC should provide to th- firmor c-opertor' timely surply of goodseeds of rice, 1.he_at, corn or other crops rvropriate bo the area.The qua.-itily of sed to be provided uould b. d-pond.-nt on theexpccted demand of the not. viri ty the succeoding yoar. Thismeans then that the .rietics to l. sent to diffore-; aroeas forseed nultip.ication in the vill,.g-c .ill be determined by the loc-lADO staif and the locil sed aroducer. ind not by th centre. 

2. Provide loams to the -narticiptin-r f :rlrs who need loan for (a)fertilizer, inse:cticide and spra:yer; (b) seed bins or polyethylenebigs, jute bags, Colphos, etc. :,nd (c) a consumption lo..in equivolent to about 75 percent of th value of the seeds. 

3. As incentive to the farmers, the ov.rnnent should subsidize thecost of the sed by 50 percent; cost of insecticide (Celphos ori'alathion, etc.) by 50 pcrcent, and cost of seed bin. 

4. Train 0-l thc JRl Js s, w.Tho will bo en.y,-, in the program. 

5. Give incentive caish ai,,ard to 1-l1 the JTs "ind J7!As ITho successfully
orgafize and run .a seed oroduction pro gr:m which produce at least
10 m.t. seed per ye'Lr. 

6. The AIC y.il] not compete with th, local seed producer. This me.,nsthat .,TC .ay stock iome seed in the area, if needed, but shouldnever sell seed in the rce until the seed produced b.Y the farmers 
are all sold out. 

This strategy of' producin:. s;eds in stratogic.lly selected villagesin the district (.y b one i.l.,ge for every two to tree Panchayats)
should provide the !ollowing benefits: 

1. Provide timely ivi-il-bility of seeds in the vill.ge. 

2. Reduce the cost of producing rind transportin.; seeds ospcially 
to villages w:hich -re difficult to roach. 

3. Accelera.te the, s)road of the ner high yielding varieties of crops
to more farmers. 

http:Accelera.te
http:o1]le.in
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Table 1 

NUMBER OF 	 WYEAT SETD PRODUCERS, 0UANJTITY OF SEED AND GERMINATION 

SEED PRODUCTTON AND E?7CIANcG PROGRAL, 1982 

Location VariCty Area No.of' :ed luintity of Germination 

(Fa.) Producers Seed 'ctored boform 
(. t. ) Seding 

Chauri Jahari UP 262 2.0 4 4.5 907' + 

Parsa UP 262 2.0 4 2.0 90/ +
 

Lele RR 21 5.5 8 
 4.5 90. + 

Table 2
 

QUAI TITY 0' SE}:DS SOLD, Sf-,D PRODUCTION -41TD
 

CA1'lE PROGRAH, 1982
 

Location 
 Variety 	 Quantity quantity Sold/ Sold 
Stored (On.t) Exchanged Exchanged 

Chauri Jahari UP 262 4.5 	 4.2 93 

Parsa 
 UP 262 2.0 
 2.0 1007'
 

Lele R 21 
 4.5 	 4.4 97;-, 
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SEDD PRODUCTION AND !:]XHCAYGET PROGRAfi 

Introduction
 

This is a program to produce nuality seeds of corn, rice ,andwhcat in
 
the village and e:ch.rnre in kind to the farmers 
in the villre. Some
 
3-5 farmers in each of the scelrcted vwlges, .ho are participa nt in
 
the cropping systns -iiot proluction progrmm, will be selected r.nd
 
assisted to grow, process Inl:tor, for scd 
 purposes nir vi-ricty or
 
v!Irieties of rice, whe-t -,nd corn.
 

'Jh,At is the Objective of the Promr.-.m 

The main objective of the progrnm is to develop _,system to grow in the 
villae suf'icient high seeds newlyqu'ani:i'y of oau-lity of r.commended
 
varieties of, rice, wher,,t "and corn. ')pecific,,l1y, the progr-m aims to

1. develop reed growers in the villagcs who could grow season rLfter 
season seod,. for the other frm.,rs, in the village or idjoining 
vi ll, .ge n. 

2. develop the sills of' selct,-d f.r-erso on thc -ppropri-te procedures
for harvesting, throshing<, cl.nin,-, dryin:,:, seed trertment with 
insecticide ,nd/or fun7icidc, b-.gging and stor:,ge of rice, whot 
and corn for 'med purpose. 

3. provide f.rmer participrtinf in the croppin' systems production 
program qulity seeds which they could obt-in by mearely exchanging
their own harvest -t a reasonable eachange rate. 

4. provide addition;al income to f-ir;er leaders in the villages. 

-Who can be Cooperators for the So.d ixcha nzc Pro -ram 

1. Farmer who js :-mmber of the production program. 

2. He must o.m ,'and operAte at lcst 1 hoctar-, of land (for tori) and 
0.6 hctaro of land (for hills). 

3. ITo is a. respected foireer loader in the co,,munity. 

4. }Te is a known "i.novtor" in the viilv.e, ".,d 

5. PL,_s or production le ders. (Thcse f.rac:s should b(, given 
priority). 

How will the Seed Production ,,nd Exchinpe Cooper.tors be Soelected 

The JTAs or iArronomlst working in the area should carefully select the 
cooper.tors for the progr.a.m. IT,re ar. 5o'i:; suggastcd stcps which should 
be done in the s-lections of cooperators: 
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1. Ask farmers in the village who in the villa:.'o iould they go toexchange or buy seed if they need seed.7. There are at least 2 and
3 fariors in every vil.Iagtes o do. who hve a reputation of keeping good
" 


2. flTeet individually with these farmers 
(]7-nowledge and 

and determine their calrabilityskills in farning and seed storagc) and the suitability of the'ir fairms for seed production.
 

In the terai, ,ifarmer 
who owns at least 1 hctare of irrigated landand is using ne recoenamided te-chnolo- ould be a good prospect.
 

In the hills, a farmer 
alco ovns 0.6 hectarevarieties of rice, wheat -nd corn 
incd is bow using new

;tnd uses compost and fertilizer would 
be preferred.
 

The farm should be inspected and checked for iccessibi]ity distancefrom irrigation canals (for the terai) rroblem on monkeys, stray animals 
rats etc.
 

3. The prospective cooperators should he individually interviewed to
determine their interest and willingness to r.n -age in ,iseed

exchan.e program.
 

'!hat are the 
Benefits to the Cooporator
 

1. 
 He will bc given special tcchnical .ssistance by the 
JT, JTA in the
area and/or the Croning Systems Agronoist to help him in increasing
his total farm production. 

2. He will be always the first r.coipient in the villa!.gc of rany ofthe new seed or rice, wheat and other crops. 

3. He will be given loan assistance for production :uid for engaging
in the seed cxchan,-'e program. 

4. He will get hi,-hr ,rrice for his produce of nndrico wheatgiving him bi gor profit. A fr-ier who'will produce and 
thus 

exchange2 n.t. of seed will athave least Rs. 1,000 -.dditioni. income.
 
Whe-t 
are the Rules for Growingand Storina Corn, Riceand WThe -tt 
for Seed
 

1. Farmers who ar interested to join as seed exchange cooperatormust register with the JT, JTA or Croppinr, Syste.is Agronoist inthe area., -s seed production and exychane cooperator. 

2. Seeds used in the production propra*1 should he foundation seedsor seeds from cronping systems research or production blockscertified by the cropping svstems agronomist thein area. 
3. The !'Irmer uses the pckage of technology recommended by thecropping systems proCr.u in growing his crop. 

http:Syste.is
http:villa!.gc
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4. 	 The' local JT or croppiner- syst s st,.ff supervises rouingc of all
 
the off-typos at floa.roring, tir..
 

5. 	 Harvesting, threshing., drying a.nd cleninc: i,7 suprvised by th
JT or CSP staff. SeA should be dried rs 12 

rI.C. for .h!At and 15 percent s.C. for rice 2nd corn.
 

to l th'n percent 

6. 	 The CSF St.zff or JT will suprvis seed tr,',t ,cnt -nd bag-ing.
Rico seeds will , treated with Ui'ilathion ,-,nd wh -t se._ds will betreated wi,h 'aJ.:thion + 1itiv.,,.a. Only r.e ,-nded plastic bags
should bc; us d. ,-d seld should 1bc kept in dry stor.-.ge room.
Sto. 	 .roo "vaAwithwr'...il. 
 ins,Dcticid,.e b:,forc storinF
 
b.cged 
 Or :cd.- shouldOrcd.tho 	 b,-cstored in met,l bins designed

for s 'edor g, 

7. 	 The CSP staff or JT uill check seeds for insect damajge and take
inoistlure content test of the seed every rionth. Seeds should be
re-dried and re-treated if moisture content exceeds 13 percent 'I.C. 
for rice and 12 percent "I.C. for wheat. 

t. 	 Germination test ill ],e conducted before storages and two weeks 

before sale or distribution of seeds. Seed with less 	than 80 
percent .ermination should not be 
sold 	or distributed.
 

Packaainpg and Tag,<ing of Seeds 

The seeds; will be treted and bag-ed immediately a-fter drying. A 0.5 mm 
gau.e poly-bag -Till be used. The bag will be tied tightly to reduce theentry of moisture inside the beg. Each 	 willb l;Of wheat contain

kilos of scads end for rice, 12.5 kilos. Sach 

12
 
',.g will be tagged with 

name 	of cooperator, variety, seed trcttment, date harvested and 
percent

of ermination indic,ited 
in the t-,--.
 

,,oral bins will be also 1,-od to 
store at least Y3 of the total 
seed
 
handled by each cooperator. This is done to com,_,,re, the efficiency

of metal bin storage vs. plastic bags.
 

How and ,hen Should Seed Exchange be Done
 

Seed 	exchange can b done. soon after seeds arc bagged after harvest or 
anytime before seeding time. 

The JTA, PLA 
or CSP staf" in the area will inform the other farmers in

the village of the name of the 
seed exchange cooperators and encourage

them to exchinge 
Tiair produce ,Tith the treated seeds, of tho seed 
e:ochangoe cooperator. 

Thc role of the local .J7A, PLA or OSP staff in encouraging the 
farmers to ex;change seed would be vital in the success of the program.

It is important that -1l the tre,tod reed 	must be disposed to encouragethe cooperator contirnuc the exchneto 1y1t:1 seed ectivity the following 
year. They must inform the farmers in the villgle nnd the adjoining
villages of the higrh quallity of the seed. 

http:stor.-.ge
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The exchange rate shall be fixed by the seed cooperators themselvesit should be equivalent but 
or less than the price of the AIC. As ,ageneralrule, the seed excli.ongc ro-,te should provide the cooperator a 20-25 percentnet profit if he keeps the seed for one year and 5-10, percent net profitif he exchange the treated seeds at harvest Lime. 

Loan Assistance to Seed Production and Zxchan,e Cooperator 

Farmers usually consume most of their produce. Or, if they have excess,they usually sell the grain im %ediately or sometie after harvest. 

To encourage farmers to keen their harvest for seed exchange,equivalent a loanto 75 percent of' the v,:aluo of their seed will be granted to
them by ADB/N u!hc-n they need cash but the loan should not exceed Rs.
 
5,850 per far.mier.
 

In addition to this, they will 
will be 25 

be a,ssistod in acquirin-v seed bins. They,ivcn percent subsidy by thc govarnment on actual cost of binand a loon from ADB/T equiw;].ent to 50 percent of the cost of the bin. 

PROCIPixT FOR 1983 

Tar etted Seed Production
 
Tetric Tons)
 

Rice r heat Corn VTo. of 
Cooperators


Parsa 
 6 6 6 66 
Thandbari 


2 _ 
 .5 
 3
 
Chaurijahari -4.5 
 .0 6
 

1.0 6 
Lele 2.5 6 0.5 0 

Pumdi 
 1humdi
2 
 - 1.0 8
 
Total 12.5 16.5 
 40 33.
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FARKERS SEED BANK 

A SUCCESS STORY TN PRIVATE SEED BUSINESS
 

Purne B. Bajracharya 
ADO, 1'Tuwakot 

Improved aond high quality seed pliys an important and major role incrop production pro.ram. If ire cannot maintain high Duality seed
supply the costly imported fertilier may give ne.-ative return.
 

In the hills, every farmer keeps his oin sed either individually orcollectively. Put seed conditionshi,3 keeping r:! cel and traditional.Technically, a farmer 
ie 

handles seed and grain in a.lnost soeie pattern.is unable to maiintein true type of variety seed, storage conditionis bad and no insecticide/fungicide treatment is -iven. So his seed
is almost insect 
and disease comtamin .ted, lacks ,uriainaLicn ,-nd is poor yielder. Farmers use-ieorellyr high seed rate to ensure poorseed germination conpa.rcd to recomrendod rate. J'heyseed practicethinning in dens, plantation and sometime do double sowinrg or ndoptmixed sowing to safeguard ,gainst crop failure. 

Hence, due those seedto )roblems farers come to a:griculture extensionoffice to complain +hat 
their seed is giving poor yield, ri.iore diseaseand insect r.tta.ck and poor response to fertilizer and sometimes resultsin lodging. I'in::!]y they ask -et iiADO to ner .Th yielding v.riety seed.If ADO hAs some good nev v'riety minikit sed, -e gives thit seed tosatisfy the farmer, if not DO -dvises to 7o to AIC office to ch.ingethe seed -;%ocl. Prom AU( he ges nicely b,,g-ed -nd colourful fungicidetreated seed with 
8
full confidenc of -ermin-tion -nd v-.riety type to
-et hi-h yield. _ut unfortun, to> he is not 
 s'tis i c, w,:ith that seed
too and comes "gain to complain t]h-t he got mainy off tvype -lants, 
 diseaseproblem and poorsometines germination. Tic:fails to gct any differencebetwe-n the costly purclhased seed and his o-n sced. So every time itis a tricky problem for us to deal w.ith. 

l?,suwa-Yuwakot is the inte.rated rural development project area.has to cover more than 10,000 ha lend with inipoved wheat 
It 

seed. But ifwe see the improvc-d wheat seed sale, it hardly covers 5 percent of thetarget area. So it has lead to a nre.ssur,. to improve certifiedsale or 
to improve farmers' locally preserved seed, 
seod 

Alwost -ill co-operatives are ina,.ctiv in seed male and it is not in our hind to strengthen the nle distributionseed s and through co-opor:atives. The traditional local scalesiall seed production, stora.ge and farmor tofarmer exchange in the hills is only soundthe ,'chanism for seedsupplies of new improved varieties. 3o ther is a felt need for mzintaming the genetic, physiologival and physical quavlity of farmer to
farmer supplied sc.d in the hills which covers 90 to 
95 percent of 
improved wheat seed area.
 

http:stora.ge
http:r.tta.ck
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Ton-availability of hiArh quality *oundation seed, lack of well-manage.
infrastructure of seed production, and 
an ineffective seed quality
control and certification sistern 
rare the main problems in the hills.

However, good seed production and distribution is --. vitil activity for

the success of the crop production program.
 

In Nuwakot district, SPTSP and ADO office are trying to develop seedbusiness as a private f ?.rners1 enterrrise. This time we have farmers'
seed banks in different f?rm areas, which are loc :lly-m,ana;ed farmers 
own seed deposits ban ks within a corm-:and ar.-a of a model extensionfarm where one or aiore groups of functionally homogenous farmers produce,process and store the seed to maintain genetic, physiological and physicalqulity of scomd closein supervision and control of the farm erperts.Finally this t-,.-po of bank :.so serves as a seed exchange and sale counter 
of a villa;ge. 

'ith the implementntion of this model, this wheat season we have noproblem of wh,eat seed. 'rmers stored more than 35 m.t, of wheat seed
with close supervision of farm experts.
 

The physical facilities provided to the farmers seed bank 
are: 

1. Subsidized metal seed drum.
 

2. "umignition mterial (Celphos). 

3. Vitavax and other treating chemicals 

4. Seed cleaner 

5. Foundation seed/certified seed/minikit seed 

6. Seed treating drum 

7. Germintion test and moisture tester 

8. 25 percent packing charge with farmers own trnde mark 

c. Close technical supervision in the field and storage 

10. Rigorous training? in seed production and storage 

1. Transportation of seed. 

Silent Impact of seed bank model:
 

1. Timely .vailability of seed 

2. Cheap rate 

3. Good quality seed
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4. Assured gorriina tion 

5. Less transportation, storage nnd handling problem 

6. "'atching demand and sulPply 

7. Past saturation of the ares, with improved seed 

8. Increaso in production per unit nre . 



- 297 -

HOW TO PRODUCE HEALTHY RICE SEED: A PROPOSAL
 

Bharat P. Upadhyay
 
P arwanipur 

Introduction
 

Almost 90 percent of all feed 
 crops grown on 
earth are propagated by seed.
T.ine crop. are of major iriportance; wheat, rice, maize, barley, sorghu,
sugarbeet, common (phaseolus) bean, soybean, ,nd r-roundnut 
 repreienting
by far the greater prt of food production in the world (Neergard, 1977).
All these crops ar 
 attacked by devnstatinr seedborne diseases. In
Nepal, rice seeds hve becn reported to bo att,:cked by 'Inumber of
pathogens (shrestha, 1978 and 1979). Some of them are novmn to causeconsiderable losses (Upa dhyay and Thana, .978 .nl 1979, Thapr, 1983).Case studies and field survey reports of. Ta Pathology Diviionindicate that the economic signific.nve of such seed-borne diseases of
rice can not be 
overlooked.
 

Objectives
 

The objectives of this paper are:
 

1. 
 To review seedborne diseases of rice of economic importance;
 

2. 
 To present a proposal for producing healthy seeds of rice;
 

3. To rocomriend some measures against the background of presently
available information to 
control secdborne diseases o 
economic
 
imporlance;
 

4. To highlight problems and 
some suggestions to solvc them.
 

Suggested Operational Procedures
 

This paper aims at suggesting how to 
produce healthy rice seed rather
than how to test the health of rice seed. 
 Therefore, an attempt is
being made through this paper to put forvard some measures of producing
healthy rice seeds which will be beneficial to the seed growers. Sinc
available information with us on this aspect is at present incomplete,these operational procedures 
iill naturally possess some 
limitations,

which we have to consider in the fu+,.rc.
 

Agro-climatic conditions prevailing during rice growing season in ITeptilare such that rice crop and later rice sods become vulnerable tokinds'of fungi, bacteria and manynematodes. Pvricularia oryzatc causing riceblast, Drechslera oryzac c-using brown spot and anthomonas oryzaccausing bacterial blight are the three major seed-borne pathogont ofrice. 
 Besides them, CLrcosnori 
orzae causing ,r'ow brown spot, 
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Rhynehosp~oium_ oryz:e caurinr, le',fsc,".ld, Aph-lenchoides orvzac causing
lihite tip .nd ScleroPium orvzae causin' stel rot !re some other seedborne
 
p-athogons whose occurrence is often reported but they arc not known to
 
c.iuse economic losses in iTepal.
 

Among the -tbcvc mentioned three ma-jor disc-ses, ba.ctcrial blight (X.oryzae), 
-lthough reported to be sced.borno, is rlore aiirborne then seedborne aiid
 
is not report.d to harm the rice crop frrm socdborne inoculum as the
 
causal bacterierm is un!.ble tc survive, in soeds, for more th.a-:n 60 days.
 
Therefore, m,-Ljor efforts are directd towaX.rds devlopinu, strategy of
 
producing he:U.].thy scad; by conbrolling t,o most niotorious fungi infecting 
rice in IT( pal, Pvriculari or.vzae and Drech'ler,a= oryzae (Helminthospo
rium orz-e) w.hich c,;tus- both diroct and indirect losses. The direct loss 
is due to seedlin. blight in the nursery and the indirect one due to 
impaired seed qua.ity. Very recently, Tulachan (1983), Shrestha and 
BLhtrdwaj (1983) and survey reports of Plant Patholo,, -Division have shoiM 
th't rice blast can cause upto 90 percent ortality seedlings of 
:asuli vaniety in the nursery. Damege due to seedling blight caused 

by ticlminthosp)orium oryzs, e hs been serious, srecilly in Bhairahawa 
and Pnrwanipur aros (Upadhyay and Th. p,., 1977, 1973 -nd 1979). In 
Bhai-z ha,,this fungus is known to impair seed oullit, to - greater 
extent. Considering'the economic signijficnce of these fungi undertwo 
our field conditions, the following me-sures a rc proposed to control 
the m: 

Preasuros of producing he-lthy rice seed can b, c-t.gorized into throe: 

1. gead crop management, 

2. Lanagement of seed storoge, and 

3. Seed tre-tment. 

The 	 re-non.,ibility for th- seed crop management solely lies with the 
seed rgrower, Where .s the concerning seed agn,.cy (kIC) has to take care 
of managing seed storgn and treating of' seeds. 

i. Seed crop mana-genent 

a) 	 Location of seed production - It is oug estod here that blast 
susceptible va,,%ietios H:suli, Bindesuari and CH ,! should not 
be grown for seed production in reTas such :is inner torai, 
river basins !nd foot hills beca.,,use of pr.evalent climatic 
conditions conducive for blast developm, nt. 

Soils wv.ith poor drainability, poor nutrition -,nd heavy struc
ture should be avoided for seed production due to higher 
incidence of browm spot in such soils. 

http:le',fsc,".ld
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b) 	 Cropping p.attern - r'lots where rice-rice-wheat pattern is followoc
-hould be avoided for secd production. uch -!ots >: ve higherincidence of 	 rovn spot, .rlhertb bli:Vt ind 'hcterial blight dueto continuous .avilbility of sane and/or related hosts, Someof the sugzested cromjing T--tterns for rice seed are rung-ricecorn, ric tegetn.ble.lung-rice-must. rd,u.n, 	 rice-whc. t-follow,
ot,. The main poin k to ha considcred is tha.a continuity of
rice-rice, or rica-wheat should be broken. 

c) 	 Selection or cultiva:rs - In llast prone are:ts like inner arni,river basine ind 	 !'oot hill., bl-st reistent cultiv)rs Jrnaki,Laxmi, Sa-bitri, Durga, inchan, Pimali should be grown. Sofar 	resistant oultivars i-tinst brown .mot re nct ,vilablc. 

d) 	 Reduction or elimination of scodborne inoculum - A sced grower
should make suod treatme(nt with recon mTended 
 chemicfals a regularprocedure baforc sucdirig. The recom.rended chemicals for 	rice 
seed treat!.ent are 'i. follows-

Pathogen Treatmcnt (dosee per 00kg 

Drechslera oryzac Organomercurials 250 g.; 

(Brown spot) Thiram 200-250 g. 

Pyricularia oryzae Benomyl 400 g.
( Ric Blas[.1 St ) 

Other seedborne diseases Thirm 200-250 g. 

e) 	 Adjustment of cultur ..l practices - For seed production, some
suggested idju:+rint.ai of cultural pr'i.ctices to be followed 
are: 

i) 	 avoidin- dry secdbed to prevent rice seedlings from
blast. . et seed bed is to be nreferrcl.
 

ii) avoidin.7 selection of olots with 
 wind barrier plants for 

seed bed preparation,
 

iii) earlier Tplanting is preferred, 

iv) wider spacing of plants 

v) 	 aloiding icidic soils to minimize bacterial blight
alka.I.line soils to 	

or 
minimize brown spot and zince deficiency;

neutral soil preferaicle, 

vi) applying only recommended dose of fertilizers; a combina
tion of 1,,P, and K, must be applied to creete nutrition
balance in soil. 

http:idju:+rint.ai
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f) Chemic:'l piotection of seed crop - This is the most importsant
aspect th-it n. g'ood sec( grower must consider in order to produce
diseo.sc - fro:. sccd. Y1his is the step which distin,-uishes 
norma.l rice crop from thesoed crop. 
 The concept &:overnin- this

recommenda.tion is "healthier seeds -row from healthier plaints".
This a.snect is not at 1ll followd -,t present f'or rice 'seed 
producticn. Of course, comrorise bCtJreCn the cost of this 
practice -nd qu".litv of seA oroduced h-s to be mnde. The 
su ggested schedule for chemic,,l protection is cgiven below: 

Stt of' the cro-o Treatment Purpose 

Before trnspl-ating 
 apply 15-20 kr .-n control zinc 
So per ho. as b.sal deficiency
 

Mqximum tilloring for terai 

spray Dithane 1-45 control brown 
twice . 0.3*, solu- spot and other 
tion at an interva1l foliar diseases 
of 10 days 

for hills
 

spraiy Hinosan 50-EC control leaf 
once @T,0.1 percent blast. 
solution 

Flowering stage Ropeat the saime s,-me as -above 
prictice as recommen
ded for nrtximui 
tillering stage 

The abov , schedule of chemical protection must be -Ldopted as -1 
regul.-ir pr.ictice by ,,seed .-rower ind the seed inspector should 
supervise. 

g) Prc.utions to bc taken it h-.rvostin,7 r-nd processin.,, of the 
seed - This st.-p is -lso cruci-,l from 1th..e1 point of view that 
see's obta.ined by .dopting -bove pr.ctices my be cont-,min;ted
with runri and. b ctcrias if proper prec-utions are just not 
t.kon at and -fter h-rvesting. 

2. r41anement of seed storaae 

Conditions for proper Iltorinq oe seeds -rc to be determined by
conccrnin a.gency and its 
st-ff. This Is 
not within the subject

of this p.per. Howcv.jr, the basic concipt is: the longevity of
seed kept in stora.,:o is predominantly dependent on the moisture 
content of the seed, .nd the bempr-,turo and relative humidity in
the store room. High moisture, contu.nt in th, seed provides 

http:contu.nt
http:Howcv.jr
http:diseo.sc
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conditions favourablo for spread ar.d 
 establishment of fungi andbacteria in the seed and for establishment of nn escAlating process
involving inccase in respiration, -. ter contcnt, a-nd tcmpernturc

of the seed causing accumulation of toxic rsta .roductc, resulting
in a rapid d.cline of seed vitality and goriAn-tion ca:.pacity.
IlTa.turally, hirrher teaoeraturos in the store room liill enhance this 
process. Whcn seeds icare nct at teaperatures uT about 200C, therelative humidity of the atosphore ! ust not exceed 60 percent.'t t,-mpertures between 40 C and .100 C, which !-re favourable for storage
of most kinds of seed, humidity may be mint .intcd -t a ]evel not 
eycecdinr, 70 pe:rcent. 

3. Seed treatment
 

Ieed treatment is probablv the cheapest and often the safest method
of direct ]ant diser.se control. Relatively small quantities ofplant m..teri .l are h-andlcd, and in princil-)e ther, is every
possibility tht ,ll the socs ar-, in fact treated (7Teergard, 1977). 

In fact the sc,.d morketing '-vency (ArC) must adopt the policy thatwhatever seeds are sold to the farmer must be treatcd as rccomended.1.owever, some -eneral principles of seed treatment must be considered! 

a) seeds should be treated with proper does of the recommended 
chemic a1, 

b) Suitabl, method should be follnwcd for s:ad treatment, 

c) Seeds to b treated mus, bc of high quality meaning that they
should satisfy all the rcquirement for seed certification.
 

The chemicals for rice scd tieatment arc organomercurials such asAgroran GN, Ceresan dry, Thiaram such !is Thiride 80 1,1Pand Benomy 1(Bonlete 50 TP). 
 The recon ended dosage for these chemicals is 
given in earlier discussion.
 

A Case of 1T'asuli
 

If there is any case of success that 
our varietal development effort
 can boast of it is the Wasuli. Today, this is no lon,er an 
exotic
cultivar, rather a local one. 
 Because of ',tider adaiptability, moderately

hipher yield and better quality, it has spread to its greater extent.
The situation is that we cannot control its spre-d. 
Unfortunately, this
spread n!:,y 1)o dotri-nnt-l as this cultivar is suceotible to blast. Infact, very recently sevei'rl reports of severe bl:st incidence in "-suli 
are coming to our notice. ost of theose c-1ses are rel.ted to leaf blastin the nursery bed. In view of the popul. rity of 1asuli -ind its suscep
tibility to rice blast, a- comulsory seed tre-tment scheme is being
proposed. All the seeds being sold to frrmers must be treated withBenlr)te 50 IT. ot the rate of 8 gm/kg. This rccommendtion is based on 
our field ev-luation test done by !)dopting seed tre'atment with systemic
fungicides. The result of our exprriient-.tion is summarized below: 

http:diser.se
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Table 1 

EFFECT OF SEED TEATENT TITH SUiE S -YSTi,jO FUNCICIDES 

FOR LEAF BLLST-CONTROL, }U: ALTAR, 1981 

Funficido ,,a3u1i SnnkhariknTreatment 
 per kg/secd lcsionc (no/socetinC" 1cPions (no/soodling) 

Control 
 35,4 
 42.8
 
CGA 49104 40 g 
 0 0 

32 r 
 0 
 0
 
16 
 0 
 0
 

PP 389 JF 5816 40 
 0. 
 0
 

32 g 0.8 1.2
 
16 g 0.6 
 1.8
 

Bonlate 
 40 g 4.3 5.6
 

32 g 5.0 4.8
 
16 g 5.3 
 6.2
 
8 g 7.8 
 11.6
 

Vitavox 3.2 g 
 34.6 
 35.2
 

2.8 P 
 44.3 
 46.7
 
2.4 g 38.4 4.2.0
 

hloan of 25 seodling. Data recorded at 3. weeks ,,ftor scodling. 



Problems and Swrrestions
 

The followinr, su,,esties cnn be made: 

1. Sceed cei'ti-iNcation scheme for rice should be started. 

2. Hlore trlinE' m.npower should forbe made .vailable field and
labor-utoy ev'w iiition. 

3. Existin- manpower should be tr-tined. 

4. The Plant ]'ntholo , Division siould strengthen efforts on seed 
health and seed p,:thology research. 
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S",.D PIATITOLO.Y ND ITS ACTIVITIES IN NEPAL 

Yrishna Shrestha,
 
Plant Pathologist,
 
Plant Pathology Division
 
Xhumaltar.
 

Introduction
 

In recent years, there has been a great realization among the agricul
turists, seed growers, seed traders and 
other concernine agencies

around the world that the testinC of seeds for purity and Cermination
 
is not adequate and, alongwith this, some appropriate methods 
 for testing
the presence of infectious seed-transmitted organisms are needed
determine the quality and health of seeds. It 

to 
is knoi:m that seed-borne 

pathogens (fungi, 
bacteria, nomatodes, viruses and mycoplasma) affect 
6i1rectly or 
indirectly the quality and germination of the seeds due to
 
the following effects: 

1. filling the seeds or damaging the embryo. 

2. Attackinrr the seedlings before 
or immediately after emergence (pre
or post emergence attack). 

3. Spreading from seedling to seedling along the rows. 

4. Contaminating soild 7ith the pathogens.
 

It is difficult to detect the svmptomless internal seed-borne diseases

w,!ith visual examination. ?o solve this probl.-m routine seed health
testing prod ram has to be establisbed in each seed 9evolopment laboratory

of the country. 
 Dr. .3. ;athur, Director of r)anish CT'overnment Tnstitute

of Seed Patholo, for Tevclopinr Countries, Denmark h-.s also 
emphnsized
in his "Visitin7 Report, Tepl" that more plant pathologists should be
trnined in seed pathology and seed heelth testin6; to fulfill the reoui
reaent of tr;ained personnels in each seerl development laboratory of the 
country.
 

The pioneer seed pathologist, L.C. Doyer (1938) had developed many

different techniques and rules for inv.stigation of seed-borne diseases. 
According to her, seeds could play a vital role 
for production of
 
healthy crops. 
 While studying the sanitary condition of a seed sample,

it is advisable 
to look a the sample wheather it contains any visually
recognizable carriers of diseases or symptom of infection on seeds.
 
Neergaard (1977) mentioned that about 90 percent of all food crops groim

on the earth are propagated by seeds and may be attacked by devastating
 
seed-borne diseases.
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The importance of secd PeItholory in Nepal was recognized for the firsttime in 1972 when the Plant [ .tholep. Division, Dop.-rtnent of Agriculture,initiated a program on ihe investirgation of maijor seed--borne diseases
and their economic importance with po.,siblo 
 control measures. At that
time, former chief pl'int patholoist2, Bod l hhadur i'Thcdko and Shah1ad encour, ercd'nd <uid-r ma in ItJcq fie id. Darjn, 
S.c. 

my re:;c:irch period,I noticed tha. .1.number of pa!hogenic -ereorranism,; introducerd in thecountry along With the Introduction of hiirh yieldlinr improved seedsother foroig:fn countrieas. '- consequence, mInyr new doense rous 
from 

diseasesh,-d been spread] in the country caiusin- sipnificant losses in production.In f ct, it alIso disturbed the -e:uilihrium in host pirasite relationships.!, few instainces are cited be...ow.i: bocterial le..f bli-ht (:,anthomonas orvzae)of rice, ,rn: I bunt (Neovossia indica) of whe".t, white blight (Sclerotiniasclerotiorui)-end downy milce.w(Peronoopora par.asitica) of cauliflower,Alternari-t Icaf :_uot (:iternria brrssicicae :-nd lternaria brssicicola)
of crucif(.rs etc. 

7Tith .ivic,. to detect important seed tr.nsmitted diseases, I ho-vc been
tryinr to invsiitir'jia sch pathogenic 
 seed-borne o-'rnisms in cereals,vegetables and othcr important crops arewhich co.i!only groim by ourfarners. The first li;t of scd-borne organisms w!,s published in 1977(Shrostha 1977). Other w.orks on sea;d health testing4 were also reported
from time to time. So far 3,0 organisms rcpresentin.- 30 genera beenhaverecorded as seed-borne organisms in the various crops of Nepal. Someof them hay, been observed to be considered as economically important
in the country. rcuch work has to be done as far as testing of seed for

health is concerned.
 

Seed Health Testing and Recommendation 

Representativc secd samples received from Apricultural Botany Division,A;ricultural Input Corpor.tion, seed growers, f.r-nrs, seed traders etc.are being tested following the modified rules mentioned in International
Seed Testing Associetions, Proceedings (ISTA, 1966). After testing thesarpples, if necessa!ry, "e rcco,',end the respective seed senders to usesuitable control mce .sures before sc;eding in their fields. Besides, wcused to nublish booklets, pamplets ro.7ardinp, seed-borne diseaoes,he-lth testing and iecdtreatsent fu1.icides etc. regularly for the
seed 

benefit of the farmers. 

Present Seed-Borne Disease Problems in Crop Production 

Various crops in Nepal suffer be0evilv from important diseases outbreak.Although efforts in increase Droductivity throug.h the introduction ofhigh yielding improved vrioties and implementation of advanced
technology ha:ve b.e-n 
pursued but some 
of the major diseo.scs such as
blast, brown spot and h-cterial leaf blight of rice; loose smut, bunt,and kernel bunt of wh:-t, downy mild,-w a-,.ndwhite blight of vegetables
.nd beans arc thretening the 
pre-'cnt economy of the country.
' However,
it is r, h .,r difficult to cstablish a direct relation betwecn loosesat harvL,.:t and the 
a.mount of inoculum pr(:lsent in the -cods. So far,. ctual 

http:crucif(.rs
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crop looses duo to seed-borne disoases ic boonnot c-.cu!ted st'itistic.lly, but according to a, survey report, crop los.. ,, Lav' been rstim-ited 
from 10-15 percent -.nnu-.ll].y in the country. urthcr, I would like to• ncntion ., few w1is of crop lorsses du. to scod-borne dises reportedin other countries. The "ost notorious- c', v,,s th,: outbre. k of Prownspot (Drechsler_ I'rvzlc)in Bcnc-,1, Tndi a in ].,12 by .which 50-90 norc-ntof rice crops were destroyed (Pad" .nabhs, 1973). In 19(11-71, the To':sosin whoat production du-a to loose s'"ut ,,rre cnceunt,..red unto 10 1rcont

in north-western Tndia 
 (Joshi et al, 1973). :;incl.-ir (1979) mentionedtbat bcterial pustlc. of' soybern is quite conspicuous in 1 Tp., -ndprobrlhly c'uses limited osr ,, -dletoin !.ef' r-i - e, Accor'infto him, it m'y cause more th".n 50 norcont ic:!ld, lops. LT,te, wilt ofmaize, a in,,-.jor dsea-se Tndia and ErMvpt b-s not he,_.cn renorted from,.Tepal and is seed-b rno. It renresonts ' definito thret but is prob,.hly
11re-;dy prescnt in the ter'i as it is nrev.'lent in 'di-oent re"s of
 
India. (Runfro, 190-2).
 

So ed Truavtment 

The ma-in objective of :seed tre, tm ,hntis to prevent :Lnf' ction of sccds,sudlings -.nd the subsequent crops by killin, or inactiv-.tin0 th0 seedborne orF'anisms in or on the seeds,. Formlly seed tr ,rt)-cet is a cheapas w ll .s -n y .,su~o~- to control sd: d-borne diic 'sos in the field
conditions. sincc 1980-81, 
 P'-.nt 1- tholo,y 'I'ivision h s launched ai
loose smut control camp.-:i-n in cert in -lro's in coordina'tion with
A,-ricultural Input Corpor:-tion ,,nd con((rncd District Jvricultural
Offices. In the s'me ye .r, certain ciuntiti,.1; of Vit-:va::-200distribut,-d to the farers free 

were 
of cost in the follo,in;] districts

and also used in demonstra.tions: 

O7u:ntity of qunntity of -pprox aree , of'S.No. Districts Vit vmx-200 seieds tre tcd covered with dislese 
distributod by f rmor trea.ted seed control 

in (kro') (m.t.) (h.) 
(81-82) 

1. Kathm-indu 
 500 
 250 2080 75-100
 

2. Lalitpur 72.5 29 24.0 70-90 

3. Bh.ktapur 177 
 88 740 50-80
 

4. i vre, D5hulikhol 250 
 120 
 1040 70-100
 

5. Wuwakot 24 12 
 100 50-80 



- 307 -

Prom this t-Iblo, it ir; cl: . 
,'. 

th-t the rm-ult is quit,, effective. Loosedis'a<o ,s control.::d 50-100 .rccntrult in seed ,r,;,ttod fields. Thof. rrrr's from 
Likewi se, 

?I] Ihe dii-,triet: ,r,, onite irtheres:;ed writh thi.s; pro-rarn.
othe rseed d:111;s 01c; 'Is Thiridc , 
 * ptn, Dith,,nc ':'Ulslo,,.r.: c.ffectjiv 4 5 etc.fur,icid(1 in copntro.-iin (?%turn 1 s:eed-borneAnd .<-dlin rr )1i ht.; di .e'ir aof r,.er!Is, v: t:t b 1,, -n (Iof,he r cr-opt. 1i th thi:;oxporK:nC(:, if' ITC, , ')1d nd trrtin thc f:r .r.: r c ti,c ]..ei nithtlr,.rt:nt teohn,l~oi t, ,production 
Ied 

could he incr.r:..ed trer'wndoiisly.
 

At the. ,d, I o.uld llkt. to 
c J.1 'ittention to Fct,.in which Ipointrthink, hus]t 1,he brouCght ife,6O focus to rniniz ih,., -A)lc srmdue to.se00(-born, li'o':oes: 

c11111. A u1y suv. ,.d survoillnc(o shouldn hi: c.,w:ricd out to know theincile-nc. .end los .:; c-usud by SOed-born, di;;.sc in the cultivtod 

2. Ent blishrhnt of n' tiorifl end intern'--tion 1 co-orc,:rletion.o forinv.,,i;i tion of ;-ccd-bornc, d i.eases end their control mesures 
in the country.
 

5. Stron..-,thcnin, ,el,int qurentinc(Pllinfi Our,%r ,:in.- policy :,nd its implcmcntntionxt ;.111C, Rul.(- , 1?!(;/, 1.)Mo 
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ON PROTECTION AND 

STORAGE OF SE7DS AGAINST INF;CTS 

K.C. Sharma 

Head 
Division of Lntomology
 
Khumal tar 

Introduction
 

S d is a vital input for crop production. Crop yield is the function
of seed quality aind other requirments such r's water, fertilizerspesticides etc. in re-ponse to specific no:,ds theof seed variety. Even,.x5ronomic practices hve to run lccordin,- to the seed used. Healthyvigorous seeds are therefore: the first solid founda.tion on which a 
and 

successful agriculture rests. Seed is ',live mtrial, hence it isinfluenced by fa.ctore such :,s tcrpcriture, humidity -,s well as its ownphysic-,l ;end physiologicl state. Thus the micro environment where the
seed is kept ind it physic.-i state h-vaa ,,r.at bearing on 
 its storage. 

In cts ind.. other micro-or .nisms !all -ork un-lir - set of biologicalfactors. Th:es fCctor hvo to be rogilrted ALithout Iffecting the seed
 
quality.
 

Insecticides aire often usecl to spf, ,-,uirdthe se:O. agninst insects. Safeinsacticides .hlich do not poison the seed .nd kcp the vi .bjlity intact•are few sp,-ci-lly in our stq!7e of seed ko'ping. 1rmer- littlehave
opn'ortunity to .ianly even these wbiere the se,d -wilability is limitedand storage renuironts are minimal. Use of loc-l plant derivativesshould be considered. 
 foc-1. environmonta~l factors such solaris radiition,
environment-1 aridity 
.nd coolness could -'iso be utilized.
 

Pa.inl+:ining Seed Quility 

The b-sic ro-son to store se,:ds is to rt,.in their physiological quality
through out the storatgo peried by minising deterioration (The two mostimportant faictors whlich influence sond d eotorioration- ,rc relative humidity.nd tempcrturc.). Seed should I,,kcpt in inactive but viable conditionif its viibility is to b, :,reserved. }ig h moisbure content and hightcnipurature speed up the life processes of sccd. For this re.:,son the
fundamnt:l requiroment for preservation of seed is low moisture. Lowtefapcrature- is also helpful but not indispensaiblo. 

Factors that speed up the lifo processes of see.d similarly accolorate4
the growth of infesting inse;cts. T'ithin certain limits, higher themoisture content thcof seed 'and higher the tempera--ture thu faster
these insects reproduce. S-d isth.-t cool, dry, aind free fromdockage (dust brokenor kernels) is unfavournblc for insect development. 
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Rice -end the -rizc weevils (-,itophilus oryz..Ac ind S. -e7nmcys) the most
serious posts of the stor,-d gre.in cennot breed 
 in seed with a moisture
contcnt of 8 p'rcent or l,,s, ,,nn r lioi-cn soon if restrictcd to suchseed condition; mites resuir.: even h-ihcr ,ioisutc content, thev -.r,: nottroubleso.e in seed unless tho moisture con[l-. - is sbove: 12 )ercent, "othssuch ".s the Indien me-.1.-,oth (:,corcCr.o-cq hivlonic, ), the :sieditor,ineen flourmonth (Tnhesti K(uchnicll,--) end the e.lmondmoth ('i~hestiei c.-autel]-.) .ndthe flour beotlos ,r.i.olium op-p) crc ceo,.able of breeding in seed cimostdevoid o-r moistiure. .'Iour he tiles cro not troubl:soe in dry cl-e-.n seedif free from brokcn kernels since thE young lirvae find it difficult
 
to .ittfick the; unde.-.ged seed.
 
Temoeretllr .-. ebov 35°C zre 
 not ftvoure.blc for the de-velopment of most 

00 
seed inf..stin r insects 2,nd tbm0er-turs below 20 C greAtly rctard their
dwvlopi.. nt. A te mp,vtturc of 180C prcvents th,-e re production of flour
beetles 2nd 15OC is .pcroxie'tely 
 the lowest tmncpretur; .t which the
rice and aise wo vils reproduce. Tyroglyphid iitcs .r, :eomewhat more
hardly,; they arc reported to br,ed in seed kept between 5-10 0 C but only

when the seed moisture is ,.boev 
 12 percent. Recproduction of confusedflour bee tle (Triboliur. confusion) in wrhcet incree-,..3s with the increase
 
in temperiture, Igr,-in moisture 
 end enmount of dockege. 

Source of Infestation
 
Y.ost of the insect Iests of seed 
 are good flirs, end infestation may 

occur in the field before harvest. Infostetion in the field is of

considerabie import'nce 
Tith seeds of legur1enous crops. Those seeds
 
c ro atteickod in the field 
by bruchid bectlcs end nost of' the species
continue to breed efter th seed i heirvestcd 7nd pliced in storege. 

Usually, however, infest:. tion occur .tfter the so.d is harvested nnd plecedin storcge. The, insect )-sts of stored se,:rc; rethr gencr*l feeders.They breed in feed -nd ,r,,-in. Broken groins -.nd dusts nor Dhikhi, Jintho
and GCtt.. en irell as storn.c harbour them. InfOst tion results from
stor-'e in bins th-,t -.rc not thorouhly cleen end c ro in the rre near
 
the sources of infestetion.
 

Bin and T'- rehouse Thniteotion 

,fter hrvest, the seed should be sun-dried thoroughly end moisture

content reduced to around 11 percent. Stor."'e must be done in clen
e.nd insect-free premises. Care should be t'ikon for surrounding ,reco
senitation which -lso is . source of insect infesteticn. 

Besides n -ny types of seed stort'e methods one c.n soc in villages,seeds -gre stored in (othi (mudbin) Chyqmnpo (tcracot,-, bin) otrel bin
and in w.rehouses (only by A1zriculture Inputs Corporaltion). The bins
should be thoroughly clee.ned and the wlls e.nd floors tre-eted withresideu,]. spr-iybe for; they are refilled. This Till kill most of t}'3insects thet emerge from cracks end crevices of the mud bins 
.nd from lcdges of the other bins. 
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The warehouses in which b,gcd s,>crs of the griculture Inputs Corporation -rr -.restored of varying standards. So,,e of thenc~n be cleoned cssily :,nd tight cnough Por 
are good .-nd 

fundietion while others arepoorly constructed. 
Fvury -,fforts should be nede to climinete deadsp.cs in "nd th;-yr'-lls Floors; bc 1 ceut clen of rust or !ccumulationsof seeds. Uhcr., should 1e odequIte ventil-tion :-nd light. ,ost insectpests of seeds ncxd dtrk corners in vhich to hide.
 

Strict sa-,.nita.tion in 
 the trTrehous is imperxtive. Bae-,od seed shouldbh stocked on w,,ooden pl-.tforn; one foot sasce should he left bcetwec,n thefirst stac. "nd the W"l!. nouTh space.- s!;ould be l ft cl. ar to illowinspection uanin. ',scdwith the bins, reventive residual sprayigsare perio'ica.lly 

tidepdd.
 
SPravin -.nd Dusting
 

A. Protection sDrnvini of the walls, rocfs, floors 

1.5 percent [al ,thio wavter dispersible powdcr suspension to thepoint 
of' run off'. Th--a, to five litres ncr sq. is100 mieter about
the right auamtity. 

In addition, 2:cntrothion 50 in1lC rccoaecnded dosage (0.05 percent)is currently allou,-d for tre,.t::.mmnt even ediblesfor (FAO and WHO).This could be tried in protective spr.ying. 

B. Preliminary ccrnditininr of thegrain
 

ioi-turo affects 
 the break don rate of the insecticide. Effective
use of Hlathion could ho obta ined when .:oi'ture is below 14percent jr th,-e stor ,_: p,,riod is to bc moro than throe months.
 

Use of For
Dusts Protctinr Seed
 

Of 
mnny dusts used to control insects som. ar, inert which c!ausebreaks in their wat,,rproof f'itty covering; 'hir body moisture thencvapor.tr.s throu,-'t th-....breals. Over ).2 percent s . d oisture retards
the orffctiv,,n .....of such dusts. 

Poisonous dusts -ra effective regardless of the rjoistvlr. content of these-d. Because surplus sceod stocks often are fed to animals, poisonous
dust -.r,.:7not very popul-r. 

Pumigi.tion
 

Fumigation is :,rapid end effective !:ethod of destroying insect life instored seed. Unfortunately miny fumigatnts affect the viabilityDarticulrl-, high doses and with bigh 
of seed, 

.oisture 
longer durattion of uxposuro. 

m.e.d %nd tcrpoer,ture and 
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To avoid d,,mae rind loss of viability duo to fumi,,tion, s&ed should befumigatcd only if the ioisture contcnt is lcs than 14 percent. Scedshould bo in bogs to fcilit to mr'ition, c:posuros should not :cod24 hours nd fumir.tion tomprature should not b.-hi(o, pr,prably85°For less. 

The most co -nonly used fumigant in Nepal is Aluiiniun Phosihido ,ind iusod at thu r-Lto of 2- ,blots/m.t. or -,oven t'ibl..ts per m3. 
All fumg.-ints arc toxic to hun,n beings if br.-ithed in concentrated form.They should be rmlli,!;i oy .y 1;rofossionrl funig,,tors or employeestrined in their use -nJ fam iliar iuith tL- precution ec.ssry toprotect thon-i.elves er. otlhcrs in tho establishvint from expo,,,ur, todis~istorious cont mir,,tion. 

In conclusion one ust str .ssthat ,n ,single ethod of t control is'on 

not porf-ct. 'hc-roforc c!homic-.l control must bc in coll'borntion with
Sinitrtion and pest -mn ..o.ont in -11 Jevels of seed storage in Nepal. 
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nU'TLITY ASURATCE PROGRAMI TITIIN A SIE,.D fl.:TERPRISE 

C.1'. T.lanandhar, 
Senior Agriculture
 
Of 'icer, AIC.
 

The Need for Ouality Assurance W'ithin AIC
 

If a seed nrorrram is to succeed, the 
seed of improved varieties supplied

to the farmers must constantly be better than the 
ones the farmers produce

themselves. 
 For neither good quality seed of inferior varieties nor
 
poor quality seed of superior varieties can serve the farmers well.
 

Also seed is not 
just some thing planted by farmers. It is the carrier
 
of the ' enetic potential for higher crop production which needs to be
maintained for subsequent years through multiplications. Because of the
 
biological pressure on seed to 
alter its traits through subsequent

generations the identity and desirable attributes of 
a superior variety

of seed bred by the breeder as a result of years of hard work can soon
 
be lost, if careful supervision and necessary cuality control measures
 
are not taken in the 
seed field. Pec:'use seed field is the birth-place

of seed quality, strict quality control measures should begin from the
 
seed field itself.
 

Besides, the concern for purity (genetic,.1.y and physicatlly pure seed)
and concern for the p0hysiological quality (Germinaition, vigour, testweight etc.) should also begin from the seed field. 

Seed is a living thin,-s. Like all living things seed degenernates with
time and eventually dies. Hlowever in the life cycle of every kind of
seed, b.eteen the developrent of seed -nd -ctu-1. h,-rvest, t 'are is a
certain starre when the ph-sioloic.l qua.lity of seed is its highestat 

pe -,) (Tigbest 7errminntion, highest vigour and hilUhest dry matter
 
weight or 
test weight). This sta',e is known "s the st.re of physiolovical
maturityr and is usually :,ttained long before we harvest the crop when
the moisture content of seed is still fairly i7,h and not suitable for 

,mechanicl hrvestin, :nd threshing oncrations vith ease ".nd snfety.
Hvowover w..ith and of suchdryinfg eration seed operations :,re nosible. 

With the objectives of harvesting seed corn at physioloiical m turity
stage and r.ainta.ining- its p-ak quality by immediate drying to moisture 
contents considered saf. for storage, the corn-cob dryer in Hetauda 
see5 Processing Plant was installed. The corn-cob dryer which is not 
operational at present, should be put to operation as soon as possible 
as a matter of priority and by doing so much of the 
q.uality problems
 
we are f.cing now in corn 
seed will be lessened if not solved altogether.
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The eventual death of scod is inevitable. However the rate of deterio
ration of the seed can be &-reatly minimized by proper seed drying and
 
by providing proper storage environment. The purpose of proper seed
 
storage is not to improve the quality of 
seed put in the storage but to 
minimize the rate of deterioration.
 

'he point I want to stress at this stage is that the moment after the 
seed of any crop attains its physiological maturity, the deteriorative 
process starts. The process of se d deterioration is greatly accelerated

by the temperature and moisture content of the seed. So one can well 
imagine as to what degree of seed deterioration must have been going
 
on in seed between the time it is physioloicalby mature (40 percent

moisture content in case of wheat) to the time 
 it is actually harvested 
(the time of field maturity of crops), undeor tht, c-.oised field 
environment affectc so much by the irruaries of the WeAther. Duri t- this
period the seed is actually st red in thefield a:. thus is in field 
storage. It is in this period of field storaEle thc-t seed loses much
 
of its ,u.-.itr. The deterioration of secd as - result 
of the. field
 
stor , is not lr~rs refloctr l in the .tanderdT germination tests
 
conducted on freshly hervst.d crops. It is, >owev' r, often reflected
in vigour-ratin of the seed in the formof uneven stand establishment
 
under stress conditions, reduced storeility over a neriod 
 of time,

increased ;,'i!centibility to dise-se orgrnisms.
 

This is not surprising bec-use standard germination tests ore conducted
 
in the seed testinr laboratory by providing ideal' or f vourable condi
tions of tem.erature, moisture and 
 light, that ar- not ellyjrs readily

available in the adverse conditions 
of the field. Thus the results of
the standard germination test are not aluays a fool-procd index of
 
ouality in field conditions. T'h:'at is 
 why many of reputed seed companies
conduct vigour testing -is a part of their regular seed testing programs. 

During farm level drying and threshing operations seed might physic-.lly

be mi-ed between crops/varieties and the effor'ts 
atde to ensure 
genticnally and physically puic seed become futile. The mechanical damage
inflicted on seed as a resulv of improper threshing/shelling machine
 
adjustments (specially 
at too high or too low moisture contents) may

render the otherwise good. seed useless for plantin?,g' u)ur1-o ses. Same is
 
true after seed is brought in to the seed processing- plant. The
 
excessive speed of the elevators, excessive dryin- temperature all have

signifieant bo-iring on the quality of the seed. Physical admixture
between crops/varieties in the seed processing plants as a result of 
improper lot identification and carelessness in handling can ruin 
tons of good seed. 

Improper drying of seed Drior to packa in,, in,'Acquate packaging material

and unsuitable storagTe conditions ol help degenerate 
 the seed in short 
period of time. Even Ourin transortation, if promer care is not taken 
so ns to avoid exces-ive humidity and bent the r!ua.ity of seed can
easily be deteriorated. The rerson be:hinri my pin-pointing of the many
pos-ible causes and nlaces where seed is deteriorated/cont,,,ineted is
that the seed qualitr control nessures just do rot begin or ord in one
particular place or time. u-lity control covers , series of )rocesses
that should be followed. 
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Internal quality Control 

And Tnintaining good sced qul ity through all these steps reouires
knowh:dgoabl-, and dedicated p, roons. Thus, le, vinr,: the concern for seed
 
,u-lity To one -norson or one ornanizotion only becomcs a serious mist,-ko.


it must '-}lcrvadc every aspcct of s:-od pro.ram. uspecidIy the seed
 
enterprises (in this context i;IC) tha-t emphasize 
 see.d 	 quality in their
activities should not be w;ithout their own quality control system. Since 
the success or the foiluf. o (1 enterrise is Jepen Knt so much on
 
the quality of seed 
 it .aupnlis and since the intricate n.tur of seed
 
business which takes yea-.rs to build reputation but takes only onc season
 
of bad seed supply to lose the reput:ation, the need for a quality control
 
program within the seod enterprise cannot but be exaggerated. Self
control by a seed entrpriso is the first line of defence against bad 
seed supply and the first line of defence ean work only by a regular quality 
control program of its own. 

And, obviously, a quality control program is meaningless unless it is 
backed by reliable seed testing and analysis. 

At this point T fecl it is worth while to try to draw a line of demar
cation betwen wh!.t is called thr official or formal quality control 
program and the quality assurance progra, (quality control within the 
seed enterprise) lest we might misunderstanj it as one and. thing.same 
The official or the formal quality control program which is usually
implemented by official sced certification, seed testing and seed law 
enforcement is e::istent in most everyr seed pro:.ra,. of the world in some 
form or the other. Tho kind of qua'. ity control i-rogram that I am going
to outline in this paper is, howevr, different" it is about the interal 
control within AIC. 

Some 	 1Ueoasureq for Consideration 

1. 	 AIC field staff and A-riculture Botany Section field staff should 
be well-acquianted aibout a crop variety to be multiplied. This 
will facilitate secd field inspections and certification. This 
is very important because a variety bred is a plant breeder's b,Jby
and he or she best k-nows how he or she bred it. 

2. 	 In major seed production/processing centr-s of AIC in terni, the 
existing technica-'l manpower is not adequate; for the k-ind and amount 
of work to be handled. Nor are the physic ,1 f:cilitics adequate
for the same. In a situation lik: this ,::pecting results from the 
AIC technicians for the ouality of seed they -roduc, :receive,
 
process, package and distribute is alnost i'irossiblu.
 

3. 	 The official certification tag is good only for one season and 
when seed is stored under proper storage conKlitions. The term 
"proper stora,,ge conditions" is vaguc and irrelevant unless those 
conditions t-re -ctully created. In the novma. course, unless 
the seed stored is infested With insects prior to the validity 
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period of the ,ue]ity teg, most ATC technicians have tendency togo ahe-d and distribute the seed to the farm.,rs takin, the qualityfor rranted. But insect infestation is not the only cr..se of seedquality deterior,!tion ,.and a lot of other factors are al1so responsible. T'0oev,1.r, if ,IIC technicians are fully made rcsponsible forthe ou.lity of seed they suorly with the-ir oiwn qulity atssuranceprogram, in conjunction with the official qulity control tag,some of the present seed quality problems ca.n bc chocked to the 
large extent.
 

4. 
 Por any sed ent(-erprise, proper seed lot identific.2tion 
so as tobe able to retrace the history of the seed lot is very essential.
The rmanagers of a seed enterprises should have, a sound basis as towhich seed lots to be distributed first and which seed lots to becarried over. AIC should establish proper procedures in this regard. 

5. Varietal mixture is somthing, which cannot be detected, reliablyby th, laboratory tcsting of seed (expect for few crops, and thattoo with spohisticr.tcd testing equiplent). 

6. As regards rcceivinr of field inspected seed at seed processingplants, soic reliable rcaqns to test the germination of seed shouldbe introduced prior to receiving of the seed. This can be doneby quick viability test, such as tetrazolium test which AIC staff
should be able to perform. 

7. In order to avoid dclay in playing of premium to the seed groiwrers,they should be maid premium based upon the 
nuality of raw seedthey have delivered and not upon the ouality of their processedseed. Because in the later c!se the premium the seed 7rover getsis batsed 1 rsely on the officiency of seed processing. 

8. Seed sampl.-s for test'nr for fixation mrd p-)ying of' premium neednot necessarily be sent to the 'fficinl seed t.sting lboratory.Instead ATC's internal quality c entrol nrogr.m should be moderesponsible for it. The ouality tmg of the official seed testinglaboratory is going to be there any vry, once the seed is processed
and reedy for distribution.
 

9. Another area where AiC's internal qua] ity control ectivities shouldbe strengthened is in the seed processing planus. Seed processingis not just running of seed through some pieces of seed "rocessingmachines. Seed processing can upgr--de 
or degrade the quality of
the 
same lot of seed depending upon its efficiency. Busides
giving due c.re to cloanliness .nd sanitation of seed processing
machines so as to avoid mcchlnicl -dmixturc.s, a seed processor
h;-s got to be careful not to inflict mechanical and heat damrageduring seed processing, handling and dryimg. 
 Those are all 


an internal quality control program 
partof 

within a seed enterprise. 
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10. 	 The la'st but not the least aroa wh:rc the ufAlitv assur'ncC program 
of AIC should concentr4,c- is on Sajha. co-oporative warehouses. 
Sajha co-operativ.. arc the rnr. root lcr.l distributors of AIC 
seed. The seed rculmins quite for someru timc in their warehouses 
beforc it finalli reachcs the farmer. it the Sajh'. co-operatives
often do not hev c ldecuaterehouse spees to seed -s it!' store 

should be. tored. re'sult f:rtilizor,
1 .,s 	 :r...d, ins :ct-cidc,
fungicid.e, *re .. l stored in the sAee icoc. ioreover, E.j-ha
co-op-rati, ',s do not h nvr technic. power to handlenaeoos"ry m.n 
sed-. sofely, Thuc ,a-- rt of MOt' a concern for quaIlity assurancc 
program should b'u improvement of f.jha scd store']. The Sai.jha 
mnagrs/or storekeeers should 1: well educated by wa.y of 
snr ci..1 trainin-,, on seed ]ha-ndling, Jcc:d storace m".nrn.ent and sued 
marke ting. 

11. 	 Let mc once. aain stress the need of reputation for a, seed 
enterprise as a supplier of quiJity seed if it is to remain in 
seed business. -or good rcpuiation, ATC should deol only with the 
supply of certified s;cd whose -genctic, physical 'ind physiological
quality is assurcd and should avoid handling of uncertified seeds. 
Even at the time of acute shortages, AIC should not come into 
picture for the distribution and supply of (.rain seed (gr.in seed 
collected from grain farmers -ind urrehouseOs). In - situation 
like this, some other non-seed organization such as P[opal 7ood 
Corporation, Salt Trcoding Corporations etc. ight be: asked to 
distribute rain seed with truthfulness in 1.bclling. Th. dealing 
of the so-called Improved seed (Ye..low ta.g) by MC may be nec
ss-ry for a while but the quality of the iiir,)vcd seed should be 
assured if not offici-,lly certified. 

Tinally the seed set (both as 

physical f icility w-Tise) is not *dcquate for 


AT -resent up emnpower wise well as 
the kind of job it is 

to do, Thus, timely thought might br.e given to whother the present 
AIC seed set up itself is to -e strengthc)ed or a subsidiary 
organization for seed under ATC mana<enent is to be creoated or an 
ill together new or! anization is to be s'et up exclusively for seed. 
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VARIETAL DEVELOPPENT, P-!AIINTENANCE AND INITIAL 

SE:ID-IHULTIPLICATION OF WHEAT 

Ravindra N. Devkcta 
National 14hcrt 
Development Pro gram 
Bhairahawa
 

Objectives 

The principle objective of varietal development work of National Wheat

Development Program is to evolve wheat varieties (for terai, the plain

region of Nepal and hills) that have:
 

- high yield potential in the farmers' field. 

- short duration to fit into the cropping pattern of the country
 

- resistance to diseases and pests. 

- semi-dwarf growth type to withstand a high dose of fertilizers 

bold and amber grains. 

good chapati ma1king quality for general consumption. 

wide rpnge of adaptability under different agro-climatic 
conditions of i'Tenal. 

Area of Operation
 

With these objectives in mind, Fational Wheat Development Program has
broadened its 
area of work in wheat research in Nepal giving due attaintion to specific problems. Incorporation of genes of desirable traitstnrough crossing program in Triticum aestivum L using local land 
races
 
as well as improved v:arieties as parents is 
one of the major fields in
which NWIDP is working at Beside, this,present. multi-locational testingof 
the materials of high yielding ag-onomic types for both terai and
hills, screening against major diseases like Leaf rust caused by Puccinia

recondita Rob., Helminthosporium leaf blight 
caused by Holminthosporium

triticirepentis Died and .".arnal bunt caused by H',eovossia indica (T'it.)
Mund., screening against sterility, identification of better wheat 
genotypes for dryland and loir fertility conditions, identification of
better triticalo lines, maintenance of breeding: materials and seed
increase at initial stage are some the otherof areas o-,' work. To 
cover those areas, NI\WDP 
operates its varietal development work and
initial seed increase most the TIEG farms stationsin of and scattered
all over the kingdom. In this way, wide spectrum of the agro-climatic 
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regions of ITcpal are covered by the testing ,ateri-.ls. The varying
agro-climatic conditions and the topoeraphy of the kingdom assists the 
plant breeder in selecting- spots for soecific whort research program in 
terms of disease resistance, growth duration and yield in different 
i cions. 

The eastern terai reg-ion of the country normally receives more annual 
precipitation and hence the environient:-l conditions are excellent for
the selection of leaf rust iand screening against sterility. Kankai 
Irrigation Project in Jhapa district, Tarahara . riculturo Station and 
Jumka seed multiplication farm in Sunsari district of this region
cooperate with N,7'DP in varietal development work f-,nd iritial sced
increase pro-ram. Som, of the locations in central and w..er terai 
regions have! very favourable environment for the develcpment of various 
wheat disease specially Hclminthosporium leaf bljight and loaf rust. 
Hardinath agriculture fara in Dhanusa district, P.arwanipur agriculture
station in Bara district, Rimpur agriculture station in Chitwan district 
and, of course, iuhairahawa agriculture farm in Rupandc],i district are
 
the principle te.sting,, sits in thoso regions. 'Te mid-westcrn and the

far-western terai rc -ions .. v uualy cli....te and rcceivesWrM lesser 
-mount of annual precip.-.tion. Pence these coi.ditions are better suited 
for testing- and evaluating materiels for rirylend condcl ions a-,s well as 
for selectin.7 for stem and leaf rust resistance. Tepalgunj agriculture 

.station at Bank<e district fa].is in this region and cooperates with NWIDP

regularly in the varietal devlopment work and initi-il see.d increase
 
proo<ra..
 

As in terai, the a-ro-cli!mtic conditions and tle topogriphy of various 
locations in the hills almost specify the t-,-pe of r o search work for that 
particular are-.. Tastin. of wheet lines/varie-ies .nd th--ir ev.luation 
is done in most of the farms and stations located in mid -.nd hipher
hills, Pesids this, snecific type of rosearch related te local problems
is .Iso hoing investirated at various locations. Doti agriculture farm 
in the f7.r-wcesternrc.ion is considered :as hot-spot for screeninC 
a.gainst *,-.rnrl bunt. Likewise, JuTn ,griculture station in Karnali 
Zone of the mid-western region h:,s been utili!ed as - testing site for 
long cycle ma.teri ls 'nd screeninr for powdery :iildcr c.sed by

.r.siphe ., stripe rust -used-7rrmins nd by Puccinia striiformisMst. Snvironment:il- .7,, conditions at hsi..l. -r ,re .vrb iu-bhl- fotfor tho 
development of ]oae rust, powdery mildew, loose smut (Ustil.go tritici 
(P rs.) Rostr.), hill but(TilletiasnU.) -.nd to oome extont stem rust
caused by Puccinia gramins tritici Eriks 1-enn. iDP -.lsoand deals with 
triticale (Tritium x Suc ale) and almost all the testing of the triticale 
materials is restricted to Kavre agriculture far:; in Dolkha district. 
For the past couple ,f yeNrs, WJDI has been using fthiucleus seed 
potato production f,,rm a t Nig-.le as spot for growinga off--sea,-.son 
nurseries Specially ,,ccration lines of whcat. 

Iorkin,- Procedures: 

National W/heat Development Program has been acceler, ting its varietal 
development work by ndopting two types of strategies

http:Ustil.go
http:ateri-.ls
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Direct introduction of :hcat lines/verietics
and testing end developed elsewhere.aking selections in 
our 
]ocl 2gro-climatic con
ditions. 

Incorporation and manipulation of genes of desirablc traitsthrough o m. crossing program. 
1. Direct introdrir- on of wh a±t rvs,v.ricties developed elsewhereand tcstin.,n -,nd irking selections in our local agro-climntic

conditions.
 

For the rapid development of urhe.t varieties,m.ny national IT..JDP collaborates with.,.nd internation.l pror:.!as and institutionsthe world. aroundThey send us thoir whcat 1aterialssegregating gonerhtion in the form oflin.-s, screening nurseriesto be tested in -and yield trialsour environments. 
 Different
materials, sets of I2 segregatingInternational Bre-.d Thoa-t Screening Nursery-(II3DVSN),International Sprin,- Vhe-.t YieldTriticale Nursery (ISrYN.), InternationalScreening iTursery (ITSrN), Intern:"tionlNursery Triticale Yield(ITYN) from CI,'I'YAT, riexico .reregular sources of 
some of the i:,nportant andwheat and triticale varietal introductionthe program. Siilarly, different to 

sets of Uniform Re-ional(URT), National Genetic TrialStock ,ursery (,:GS,T) IndiaCoordinated .o .ll'hl*t Imrovemrent !Project (AICT.IP), India,Observation Nursery (IIWO1.), Br ,-d -qatRegion.-
Region: l isee Trap ,'ursery (RDTN),Disease and Insect Scrconing 1Tur5-ry'(RDISN), RegionalRainfed VM-at Yield Trial (RRWYT) from ICARDA, Syria!'inter -nd International;Tet Pnerfor: .-'nce Nursery fromr,,ebrask.a,good sources. NPDP has bon 

USA Ire the otherbenefitted in many warsnurseries from theseand yield trials introduced fro.i
helped the outside. This hasplant breeder in identifying
a short dura.tion the superior genotypes inof time either for rele.se orbreeding progr m. for using in theVarieties identifiedmanner in the and rele-ased in thisp"st are Sonalika-L, lTD 1982, .TL 30,which was releised ].-'.t re 

UP 262 a.nd'Triveni 
V:asl,ar and .11. 370 

r. Py the' s.me token, lTN7292 ND, 2204,for ter-i in AL 84, 1S 94, .S 84 for hills hiaveboer, identified and are ready for release nert year. 
2. Incorpora.tion and m-,.nupul.tion of genes of desirable traits through

own crossing pro;r-.m" 

Direct introduction of varieties from outside andev.luatint, testing azndthemr in 1-.cp.,lese conditionsdevelopment. is cluicker method of varietalBut despite our untiring efforts put on forand ov'luations, selectionsit is hard to getbility to enough genotypes of wideour agro-clirr-;tic adapticonditions.
initiated its awn 

For this re, -on, NIDP hascrossing program in Triticuto incorporate . es t iviv L. in ordergenes of desirable traits.in the fourth As a result, we arc nowgeneration staige of whe't cro-,es donethis way, in Nepal. Inwe have nintorials resulting from thcimproved vs crosses betwe,nimproved and improved vs local land races. 
 The major
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sources for ,:1Tc!al crossing block comprises of lec-1 .renotypcs collccted 
mostly from the wostern hilly regi one of the country -nd m -ny other 
promising and high yia iing lines selected for specific ch-racters 
from different nurseries "rid trials. Th ilen of uvin7 local lnd 
rrccs ;.s paronis in crossinr is to incorpor, t so;e i..oorta.nt 
.meones fron thet ikm ]ig'h tillcrin,,, drou-IAht resistance .nd prolonged 
period of seed dorinn-cy. ni.hlher of segrcmti-n pl-,nt typos 
1.Tith chr-ctors of '-,rlines., dise.se resistance, tillnring, gra.in 
size and coour vere observed in siecond and third ga-ner:.tions. The 
results !-_ very encour'-,,zing ,nd ,Te hope to como up .ith several 
bettor .notvres in the ;'e-r future. 

T.atever the str-ta ' the usul :ti-ern in th: process of variet.l 
developri:nt co;'pris::s 1, s(--ic.s of :ulti-loc-.tion .1 tcsting of 
v-.rious star.-- of screenin nurseri. -.n, yield tri-.ls. At each 
step, the testin.<; ma.teri,.ls "r,- e::posed to high discaso epidemics 
through .rtificial inoculation. 

a) Screenin.- of seg'regating gen.r:,tion lines: 

N'!DP receives rjegularly each sot of F Uesse. Irrigated, F2 

Miassa Dryland, F masso Hclminthosporiune and F,, f,.assa Spring
2 

x .int-r from CI.1UYAT, Ieoxico every yer. ll-these materials 
in addition to -ddition to our own m:tcria.ls coming from the 
crossing progranr -.re space-planted -t Pairahawa, the hendourtcr 
of IUTDP. A pro-hairvest individu:,l plaint selection in the field 
is focused on e-.rly mturity, dis, se resist-nce and good 
agronomic plant type. The final post-h"rvest selection is 
accomplished on the basis of bold ,nd amber gr.ins. Each selected 
individual plant is thien idv-nccd to the next generations 
F_.' F F. .nd F Except in F the -method of planting

e s'aL !Il",ho , of seoections in o..A r:cnor-.tions arc same 

th-,t of . n F, instea'd of space-la, ntinr, .11 the m.te

ri,-al r o -,.n t, d in n continuous f-.shion. The host uniform 
and homozy.:ous lines .ri selected .nd bu.lked -t this goner.
tion. The bul!.-ed lines -r_ then prono+.ed to scree(nin! 
nurseries. For the first time in the history of TTation-%.l 
,Theat Devoloprent ?rora.m, two g enerations of i,ho-t are bcing 

grown successfuiby Nujeer. seed potatovithin Nucleus 
production f'r'. in "is,-.a. at an altitude of 8000 ft -. s been 

used for this nurpose. -,rrers around this aIrea cor.mmercially 
grow wheat in the month of July- u~ust. This has enablecd us 
to h,rvst double crop of wbh-at in r.e.r. After harvesting 
the mtrials at Yth,-irahw, in the month of April-he,1y, we 

1.p aile in the 1',onth of Julytake them to and sl-nt ther, 
Aur-ust. ;c hirvest thm in the month of ovcber-Decenber 
rtnd bring them down to ?h-irahw agin to plant in- the 
norr.al season. This has got two distinct adv-nt'ge-firstly 
it just ha-lves the duraition res-uird to develop a, variety 
arind secondly it imprts the ability to withstand adverse igro-
clim.-atic conditions. 

http:prono+.ed
http:m:tcria.ls
http:ma.teri,.ls
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b) Screening nurseries: 

F6 m3aterialsScreoninr, Nurscryafter 
orbulking re promoted either to yepalto Npal Advancethe amount dcponding uponof seeds. 

srcninc 
In addition, IB13USN and iIelninthosporiumnursery from CIUT:Y.iT, >exicoICARDA, and Bi,!O.T, RDSI'ISyriairarc fromscreened and selectedtypes .ind discase for bottox .gronomicrsiatrnco,. The seectednurseries lines.re Pro']oted from these 

cont: ining 
to Nep-.l Ad1,ance Lines, also.l1 a nurserythe mtrials in bi,,cr plotscrounin:7, i Besidprocurement of more seeds for !-ulti-locoitional 

testin. in replic-ted yil,dmain objective tri ls neo-:t s.sonof this nursery. is the 

C) 
 Yield testing:
 

fiaterials sclectcd for dise-se resistance,types nd widptrbility bettor 7-gronomic 
are then adv-nced 

from v-rious scre(:nin nurseriesto replicated yielda.t different Lri.ls to b conductedloc-tionr, throurhout the country.
 
i) Initial 
Lvaluation ri.ril (IET) for terai :2nd hills: 

This is the first step in w,,,hich multi-locationraltesting7 yieldof the atori.1Is selected
nurseries from various screeningis performed in replictc-dentering into this form. Eaich linetrial from varioustrials are designated with now 

nurseries and 
n:e in !lL seriesLines Scries). (NepalBased 

analysis on the results of ot.2tIsticlof the grain yield
the superior genotypos 

mnd other agronomic characters,
}rcpromoted to Adv-nced varietaltri.l for further testing.
 

In iddition 
 to IET, sever.al other internationallike ISWYN, URT are trialsalso conducted for yield evaluation.he promising genotypes from these trialsto either are promoted'dvanced Varietal Trial orTrial Initial Evaluationor to Advhnced Lines depending upon the amount ofseeds :vailable. 

ii) Advanced Varietal Trial (AVT) for tori and hills:
This is the last stop of yield trialsNG'f,°rms/st~itions. to be conducted inDotter ,zenotypr-s selectedUTRT, ISWYN undergo from IET,- wide multi-locationilin this triaql. yield testingAt this stg.2I we ".Lvemultiplicntion a s,'jl plot secd(sPST) Progrm of eachin the vzriaty inclidedexperiment -2t'Bhiirahw- The objectiveprogram is to have of 3')PSP7a smaill amountFarmers of seed stock forField Trials to thebe conducted next season. High 

http:sever.al
http:CIUT:Y.iT
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yielding genotypes from .,VT irc scrutinized through 
st.tistical -n-ilysis. Beside the rt:s'ult of st-tistical 
analysis, disease resitancc -nd better -,.ronomic types 
".re :lso considered for evalJuation. .Jun;rior gunotypcs 
perforaing th,-: best in all -scts, extensively'.rc 
tested in Farmers Field Trial next season. 

d) 	 Farmors Field Trial (FFT) for totai and hills:
 

The best genotypes selected from AVT aro further tested in 
non replica.ted bigger plots in the fa,rmers field over two 
hundreds loc-tions throughout the country. This is the last 
step of tec4tin.7 lines or vri:-tics before they are released. 
This tria,l is of great importanco a,.s it helps in collecting 
information re.rding perfor.ance in different localities '.nd 
farmcrs re-ction towairds that particular vriety. 

o) 	 itinikit distribution: 

This is another ,mv of collectine, information rog-.rding varictal 
performances 'nd farmers reaction tow-rds that v:rioty. But 
minikits differ from FVT in the followinC;, spocts: 

- a 	minikits -rc distribut d in thousands but only one kit 
of a singl, v-riety is given to a farmer. 

- minikit could be eitler of any promising lines identi
fied from AVT and 7FT just be-fore releLse or it could 
be of recently relea sod vrifty to know fariers re-,ction 
and to popul, rise them among the farmiers. 

In -ddition to whcet seed to cover half i ropani in the hills 
,,nd ,a katthi in terai, a packet of inikit consists of .In 
instruction sheet for cultivation and ::. printed return r.ail 
post-c-rd for collccting farmers rt.action -ind v,:ri.tal per
formanco. The necessary fertilizer for the i-inikit is 
supplied by the related districted .g-riculturc dcelopment 
of fic es. 

f) 	 Varietal release: 

Based on the farmers preferences :,nd overall performances of 
a particular v.riety, a proposal of release supported by 
necessary yield and r,.grononic data is forwardled to the 
,'Ttional Varictil Releas" Committc. The co:lmittce calls a 
m2kting, discusses the proposal a.nd if satisfied allows the 
variety to be rrleased. hile writiny, the propos.l, the 
variety could either be zivon a now n-mo or the original 
namc by hich it was introduced. V.,iricty UP 262 wis reloased 
with the same origina:l nai-ie by which it was introduced from 
Indian Uniform Regional Trials while HP 1209 and ITD 2189 were 
released 1y the new names Lumbini and Triveni icspectively to 
make easily identified by the Fpalese farcrs. 
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,rn 	 S, ultiplicitin of ". Fr.-Reiose or 

Released V"ri:ity 

Development of - hirh yielinr_ 'r-ricty -Ione c-r not br,,k the production b-rrior. ""inter"nc:o of lr-eru-.ntties of pur,. seed of the v",ricty concerned( which h"s e demand :rust -xist to boost up the production.So, first brodin- hirdh yinldin,- vorietics .nd then 77inteinin7 thomtrue to the typ cro the two f-ctors of 	vit-l i.--port-ncc to ct-bilise 
the production.
 

As the d..;velopment of - -ihe-t v-riety -nd its n' intorn-nce rc bothvit-.l, FlTWDP look-s efter the initi-l. seed increoso ]rogry,2 like breeder-nd found-tion se(:d production. In eddition, ,'iotoncn of selected
 
pre-rclzcsecd rict:s 	is "Iso done
s -t Bhcir hw. A flow-ch-rt showing tll. production o;' sliccossivc ,rcn:-r-tions of s,. is di .r,-mod in
 
figure 1.
 

The :.nintcn.nce .nd s 	 ,d:'ultiplicotion pro,r-i.n of m.ny rcco.:ycndcd
whc-t varioty is bcrrun with number of 	 spikes s-).c,-(. Proc, the field-t N'TDP1, Bheirehcw.In Thc following sce.,.son, c ch of th o solct dse
spike -cre nlcntad individu-lly in si cr.t)pC.rog-n,. rolls or lines.
The rows thct -ro not uniform -.
r,. outright y,rej.-td 	 where .s th.uniform 	 .ones -rk- bulke 's breeder s.- Iftcr s:Cctin, few h.lc-ds fornext yecr' s hc.'d to row progcny 	 v-lurtion. The mart step is to producemother stock seed ,-ro..broedor sel :t NIDP, BhTirr'.hnw2. This mother
stock seed is used in producing found-.tion sued in v.rious KMCIforms
and stctions -t differcnt regions of the countryt. After ti'is, the production of sceds the
certified from foundetion .nd thu distribution toth: g-ner'nl f'rmrs is t-ken c-.re by the hriculturc Inpits Corporation 
(Arc). 

Figure I A flow- cliert showing !-m.ltn..nce bieedin, -Ind seed lmultipli
cetion pro,-rer -t NHT!DP, 3hmirnh.w. 

iea.d to row prot, ny 	 From the selected -incs 
Soi cc. selection "'t "WDP,h-ir.h,.n
 
rtnd Lines selcted for 
uniformity 
 ot ITI'TDP Ph-,i rvh
 
Breeder s,ed 
 't 7,DP; Their.h.-,wo
.lonther stoc- so.d q t IUDP, EBh.irih:Wc 
Found-tion seed -%t v'.rious fer ns/stetions
Certified seed 
 et fe.rmers ficlds 

through AIC
 

http:Bheirehcw.In
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Experienc es 

At proscnt wh.;,t v".rictics .T- no r.,.or, liviitinr; .f..ctor for riising
up the production in tcr,,i rerions of th, country, But thc bills still

linCk suit .blo v-rictiTT fr incrc ,d productio'-. - 11c.1, suit-lic
-u---st."tLor of n.-tional h.!'- t Dcv,;lop,,,n, Prc:r... . .i~l. p':rtth 2 of 

othe kin ldo:-. -.t present i .t ::'ost u.......t n1CIGC T1, .... . , 
 nus ,e-sily ipprotch.blc tl,.. .r so is ,ni -novo,c. round t7.> cc:; : ' 

tho rose srch incierii].-d personncl.
 

To brin , unirorn!iiy in The rezesDrch -.ctivitics -l l,ovcr 1ep fn short
turn trminin; rroirn prior to c-.ch so-son shou].. he conducted For 211
the Pcu'sonno. involv.d i w'.,_'.t ',.sc.,rch fron v.rJ, ous f'r:.is -nd staitions, 

Future P1lms :-nd Prorr;2 

Our pI n in the1i future ,o f1ood both hills tc'-.rii with hi-h yie
.ding wh,:.t v-rietic-s of" wide d"., oilit, tlrou-. nh .-f'ficicnt br edingprogr.'2, ind bj,;iter lcns -- rp di. stribution of i:f'prov .Cd wh.-.t verioti,,s

throu-h AIC. 

tt.r fild:n. .. in thc di ,tricts 'd r,-. ions is ncd d
 
to -i-Ant--in "eeitic ,nuritv. 
 Cros"in-2'ro-r- inn 'riticur *stivuri Lwil be continued Tin -dition to hih i]in- .. ronoic our 
efforts will !,e2 tow-rd.tri - . ein orvortion of nor- ,;si..'-n-F -:enos for
le.f rust ceusc! b,, Puccini,- recondit- Iob. ,,n! i:lc-linthosporium
le-fbight c uscd by Heln:inthosnoriu, tritici reDcntls Died, th two 
fl.jor whe-t d isc-ses orv i.in - presnt in th.: countr,. 

.Te wrill c -I.- -'nr. 'ieieun t usc of our f'om,.r D)oriiction -":-roo.,iststo 
r-iso wh ct production in th.-coun-mty tlhroutg-,h tb-. coopr-tion of Reoi
onal .. ricultur-.1 )i:ctor "t-s, . ricpltu. ' lopsnt officcs nnd 
the f-r-crs of 7p.2l. 
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RE FERE.7CI'lS
 

Anonymous - Who-t 
 Rcsc, rch Proh€.im, 1979-80. Tn tion'l1 T1'e.t 
Devolopmen1 it progrm. 

Anonymous - 'Tc-t :csc.rcb Proir 1982-83. .tionl T.eo't 
D2Volopmc.nt )ror-.n
 

Devkot,., R.iT. - R ort on 
 Tntcrno tiontI Triils nd Nurserios, 1981-82.
1he-.t ,'rch VcportsP::2 (Procoodin'.:s), 1981-82. Nr.tion.lDno°'. Por°m, vloprient 

K~y'sthn, B.T . - Vhett 8 eport,Rrvin 1978-79. Prpcr 'prdsented in 
inter Crops Iorkshop, ).u'-ust 20-23, 1979. 

T"yPsh-,, i. T. - Report on Intcrnationn1 'urscri-.s, 1978-79. P".porprcs nt.,d ii, 'intor Crop- okrshoP, August 20-23, 1979. 
Pokhrol, T.P. Report on h',oC-t- 3rcing, 1980-81. Pnpcr presented

to 9th Wintcr Crops !orkshop, 30 Aujust - 2 Septebor 
1981.
 

Pokhrel, T.P. - Roport on Tntcrn-tionl Yield Tri-ls :nd iursorios,
1980-81. P'pcr presented to ths. 9th intor CropsWorkshop, 30 Augjust - 2 Sptc;'bor, 1981. 

http:D2Volopmc.nt
http:Proh�.im
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CO IENTS 01:, THE _UAILITY PROBLEiHS 

Bhaidra B. Pant 
Lecturer, IAAS 
Ranpur 

Seed is a biological entity nd the series of ,vnts that takc pl2cc

in its life fron 
 tn tic it is formod in the ova'ry to the time it is 
actunlly plantcd in Uhe field grc-tly influencs its quality. If

theso events -re fvour-.ble thrc seeds m-int-.in theicr vi.Lility nd
 
visor -.t a satisfrtctory level -nd establish wll in the field. On

the other hand, if tbCCrecco::e unfavourablo 
 s.:ds would die out
 
before the iritend.d ti-, of p1anting.
 

Since the d-.wn of civili' 7 *ti on seed ha-.s b.en . m-.teril of eea concern 
to mankind. The priiltive '.n lo.rned h.O7 to dor!"sticnte it. There
after, -enerqtion aftor {tonoration he continued to learn how to savo 
and use it. 1V'n is still trlin to 2.nd is engar.ed in breeding,
imiprovement, -!nd cretmnq species plants.-ven new of' The more we
leazrn about seed the Pore we will ar'or(ecia-te its \r.lue. 

'Both Prederic Nobbe, ,a Gorda'n -.nd. 2,. r[ollor Hoist, :a Ianish. bot-nist
 
are regarded 
 .s the fa-thers of the seed testing. They est,-blished

their laboratories in 1369, indepenjlent].i. Reports from D--ark,

Germany, France, 
 Swit7,cr]nd, flnl.,nd and the f..i:1,.orlands indica 3 that

in those d.ys adulteration ,,nd f.isifj ation of ccl ws w.doly

practiced. 'Te, objective a l % .,
of s,d 1--bo- ..tory, therefore, ws
 
to [.uidc, counsel nd serve the f'ar:.inr comimrunity by providing useful
 
information as to anlytic.al purtiy, .or!i::Ln' 
 ition capacity, -.,oisture
percentage and 1000 grain weight of a seed sample. Py and by many
countries rcalizod the iim.portance of seed tcstin,: and consequently
testing of seed wms a. require:o-nt by law. 

In the first quartcr of this century, new cultivar]s of sever]. crops
were dev.loped duo nminly to the breakthrou hs in plant breeding
techniques. Since then, mangement responsive, bigh yielding,
insect, disease and droucght resistant, a.nd a host of other desirable 
typos of cultiv.rs h-ve beeon developed arnd many norc would be
joining the list iu futur.. e, The (!,veoprrent of cultiv-vrs of specific
idaptntion ha.is substnnti.r1 ly aiugm.ntod our resources. To seodsmen
their pose ) challengze. Those developments have ire.tly contributed 
to our understanding, -nd lo-d to form-tion of seed ecrprisos. 

As has been pointed out ,a-rlier, the need for tostirnv seed for
riochanical purity and .-ermination ms lroady in existence. Later 
on as the number of varieties (cultivnrs) avnilable for byusc 
farmers ificroesed., the rcsponsibility for maintaining th.em a-lso
increased. These responsiilities were mainly of two typos. 

http:substnnti.r1
http:cultiv.rs
http:anlytic.al
http:engar.ed
http:m-int-.in
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1. maintaining, the rcnctic purity, -nd 

2. checking '.g'inst the f].sific,,tion used in narkctin., espccially
those cxploiti, the i,rnorance of f,.rucr. 

Since those duties could benot porforriod effectivcly by regul r seedtesting l-bortor-ies, . o,.chanisa of inopectin
of multiplic"tion sc ad in each stop
bocuc nc(,ssiry. Seed certific-tion schemes ,ndl.gencies, tlioreFore, c.me in e xi.to.c. Such cn is involved in(a) doter-'i-ii iol. of clibojlity and verific-ticn of source of avariety. () f.id ins.,ction as to isol-tion, fertilis',tion,ro"-uin, wcdinCti,-rchi -d rin, (c) .:plin- processedseed lots (d) t- stin,. for 'u-lity, ( ) s.-d h c' t - t,-stin (f) e ntic 
purity a.nd ( :) !-belling. n countris suc> pro'.a,, chargnonr
thu scad ."rer for Lhoir service. C:rtifj.ti on i s not bJ ,.in..,however, for the individua.l secd OTer. 

Partly through tbe experience of ofthers nd pa.rtl: our ovm, F opoltoo iawe have created sed testin.- lbortoribs, s-ed certifyingprogr-m; pl-,,t quar-,ntine, seed orodilction orr-,.nizaticns both inpublic -nd private sectors, crop breeding -nd introductionand r.odestliy ro:-ras;or r ni7 d -. r'c.tin,, .-.nd distribution sIsteiz. Inp;2st 10 -r, w- 7]so 1-
the
 

fracilitios. 
]ye rcat]y 'u,,pted our I)rocossi ,
.ourn not ye-t fully coOloitod ind utilized, we havedCeClop,.;d infrastructure for a gi :'ot(.. Ic- for-f-

As we dovelop, our needs expa.nd -.nd sa,.!,.tiics exceed theinposed by resourcc. . hos resources nay 
liuits 

be in tcrlis of (at) r.mony,(b) manpower (c) physicri. f-ciiiti,,s and soni.tijs nig'ht just betho right environnent to do a b.-tter job. us,,t .;. -,ine the
follow-ring points: 

1. Tr.dition-l Ftrmcr: 

According to Ariulturl St-.tistics of TlepaDl (1972), 92 percentof the f:-.rm holdin,'s re less than 3 .large number of thea (75 perce,nt) 
in size nd n 

are cv.u less tha.n 1 hectare.Those people who cultiv-te these ,.l"ands n'cnera].ly known -straditionil '.nd subs~tancc f-.r-ers. It is believcd
subsistnce 
 f,,r acrc .at practC: ,lly 
that 

evervt!.in thyor produce;live- large ly outside the ,-oi.ey ccono7-,,; .d very little tocountry' s xe-lItm, mi a.rc unoductodrf 

Basically, these fareers -ire intclli,'ont. Through years ofobsorvtion ba.sed on th.eir own experience they know how toproduce rood seed ariu.l in qua] itv to tbat of regular tradech-n.nels. TheIr re also are tht there ic no differencebutwuen seed and .-rain -:xcept for hybrids. 

http:evervt!.in
http:n'cnera].ly
http:C:rtifj.ti
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2. Extension and Educ.tion: 

In Nepal a vaist ,1'a.jority of farners are in subsistence level 
.nd, very fcw, if any, arc able to own a radio or purchase 

n ncwspaper. Therefore, efforts nadc to use !i.ass comnunication 
as a :lctlod of extonsion have not been very successful. Extension 
persorel lack dcsirbble nobility and for t t natter individual 
contact a-.nd fanilr visits, too, are li-,it d. The only effcctivc 
meathiod is thatt of daonstration. 

Therefore, it is vcery difficult to educ!,to the farmer. Unlike 
the dcveloped countries of the world, we not only have ,fnany
• ouths to fee)d but .lso h.ve t ny . ids to teach, :.ands to 
convincc -.nd proble,!s to solve. 

3. Phvsicl P.cilitios: 

In tbe firs plce, -ost f-r.sers do not have i room to store 
the most irvnortmnt f-,rm nroduct the seed. Second, their lands 

fr.;ent.-d hya .re -vd cannot ,maintain isolation. Third, they
do not. have -cc: ss to tochnolov7- required for the production 
of i'lproved v'iri.tics. Therefor,, thc)y cannot intain the 
genetic clhr--ctcrs which aro sr: isiportant. 

4. Loans and Minikits: 

Getting4 a loan is job. itsnction(d -,. difficult Thnienover is 
availcblc, it is ::v.de in kind 2nd not in ca.sh. If the poor
farmer wants loan for iraproved seed, ost likely he ,maj not get
it. / 

-inikits a-.rc successful for seed disso:ination only if the 
fr,rmcrs know and like the v-.riety. But again due to lack 
of isolation s-eds served froa T.inikit plots do not la.st long 
except for seif-noLli-ate.d crops. 

5. Distribution and tvilatbilitu: 

A nuibor of proble.s arc associated with se,;d distribution, 
such as, (.) 1-ck of notora.bl roads, (b) inadequate ad 
inappropriate storage, (c) inexperienced .-.)nd untrain-d dealers,
(d) dist-.ntl loc.ted dc .lcrs orcooperatives, and (0) 
uncertainty of seed availability.
 

6. Saving.Attitude: 

IEveryone of us wants to s ive stones by killin- two birds -t 
a time. The far-er invests in fertilizer, pesticide, herbicide, 
far, equipment in ter:,s of -money. Seed being the input pruduced
by hir' he would n-turally try to cut his exne.1ses on it. Now 

http:notora.bl
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sceds 'ro, thcrefore, purch-si-d whenever r. nll v:triety isintroduced or when the existing v-riot, dotorior-tos duo toseed-borno diso':sc or eochnic-l *7ixturc. The si,-.l], f'rrrsin re o villot- o,s often_:;t their seed sun. lies from thevilleo mcrch.,nt or 2iddl,. :-n . inferiorwho viht ,ve stocl: ofpoor Plonti-I us.v7. Such peop1e :-k_ of'. lot :ioney -ind rclyon tho i ,nor-nco of f-reor for their succoocs. 

7. To stin,- Fa cility: 

Unlike the f-.r,O),s of dCveloO d countric s w o c.n hlvo r.lltyres of inforrm-tion for the sod s-,,pl, the - send, our fqrnerscon judrc the seed u-lity b-sod only on visiblo -ttributos such.s color, sizc -rid i-nsoct dj-,: gc. It is next to ipossible formost of thou to be 'blx to .,t somile, hivo it tosteai, -ndget the infor-:tion just prior to planting. 

SuPePostions
 

Lot us ls ours:lves how c-n weo holo th subs'stencj f-rue r.Obviouslr, by fiviog qu-!itT- seeds
by the 

or tim md in ununtities den ndodfar:ers. Nepal cnnot oroduce fe-tilizer or pesticides witbout
n- ssive invosti.nt. But TCr)l 
c-n produce quality seeds in the ree7lsense merel with ,,oro ee-i- sis on this input thin we h-ve todiy.This emns thet tbc follovin,.- should be our go-:

r. to m,.ko the -- rkoting 'nd oroduction ogencies rworo
of the i!:oortnc of sed cvlity: 

b. to f-.cilitte the est lishment of roout .blc seed 
cnterpris(is; 

c. to ensure thc offlow good quality seeds; 

d. to safoguard the interests of the frnors ngcinst
those of andhoardcrs speculators; 

u. to s-.feguard the interest of breeder a.gainst the
introduction of unknown v-irioty; 

f. to coh.trol spre-id of harmful woods, and 

L. to regulate the unrestricted im.ort of loir qu-lity
vectable seed. 

http:invosti.nt
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Tr~ble I 
ATON -'iLDCO0,PARISION ON IABORATO2Y G ?J7T_' AND L ERGEiCE 

PERCE-TAGES OF SAIIPLES PK0i2 94 SOY3EAF Sr;D LOTS* 

Pi icrcc L .bor. toryFie~ld Emorg.-ncce %.. Gr'L,'ition (5Z)". .. 

90-94 B5-89 80- 4 Tot l No. 

90± 5 0 0 5 
80 - 89 9 12 0 21 

70 - 79 10 14 6 30 

60 - 69 2 8 4 14 

50 - 59 3 6 6 15 
40- 49 0 3 2 5 
40-
 0. 0 4
 

Totnl No. 29 47 1? 94 

Dolouche, J':ss C., ecod Vigor in Sovbe-.ns, Proo, of 3rd
 
Soybt-en Seed Resercl Conference, Cbic-.go, Il.linois, 1973.
 

http:Cbic-.go
http:Sovbe-.ns
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IlrCREASIIrG THE USE OF HYV SE2DS IN NEPAL: I14PLICATIO NS 

FOR MARUrETING AND PRICING POLICIES 

Hanohar Sharma, and 
Shive Sharma
 
Economists, APROSC
 

Introduction
 

Given the linited scope of further-extending agricultural land, anysignificant increase in agricultural productionachieved thromgh increase in yield rates 
will have to be 

in Fepal. basicunderlines This premisethcE im;:ortant role of modern agricultural inputs, sinceit is mainly through the use of such inputs that any appreciableincrease in yield rates can be realized.
 

One important 
 aspect of modern input-irtensive farmirg is the use ofFigh Yieldinp Varieties (1,>1) of seeds. Yield increase .fter theof on useTTYVs irrifated land has been reported to befor large as much as 44 percentfarms, 53 percent for medium farms, 70 percent for smallfarms, and 95 percent fo" marginal farms 1980).productivity-aug (.'D 0esoite suchenti-, potential, use TTYVof seeIs. innot lare epal is stilland is mainly confined to iirroved va-ieties of wleat, riceand maize. Tn 1o75-76, Vi-e latest vetr for whiclh datn onwith FYV seeds Te area ol-nItedavail.b].e, the roportionexcept of lend under JTYVs wtas,in the case of wheat (71 percent), very low bothfor ricemaive (15 percent) (Annex I). 
and

In 1991-82, total consuiptionimproved seeds as distributed by A ricul.:urpl 
of 

Tnputs Corporation (AIC)amounted to 2597 m.t. of hich 2218 m.t. (35.4 percent)244 m.t. (9.4 percent) rice .nd m.t. 
was wheat,

135 (5.2 percent) '2ize. Giventhat rice and maize account for the bulk of agriciltural output,
above figures indicate a very slow penetration 
the
 

agriculture. of 1jYTs in i.epaleseThe case of wheat is different mainly becausecomparatively a new crop in Nepal 
this is aand was introduccd after the development of H'Ps. 

The reason for the low adoption rates in the casecan be in 
of rice and maizefound constraints now present in both the demand for andthe supply of improved seeds. Just as an 
inadequate delivery system
prevents farmers from using .TYV seeds, is notthere alsoin delivering improved much pointseeds at the farngate if the farmer is not

prepared to 
use them.
 

One aspect of HYV use is 
remunerative 

that improved seeds becoie adeouatelyonly if arethey used in combination irith other complomentary inputs, notably, water and fertilizer. One surveyindicated (Nm: 1980)that increase in productivity after the use ofunirrigated land very FYVs onwas limited - 2 percent for large farmers8.7 percent for marrginal farmers. Acceptance 
and 

and use of Y-YVs depends 
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on farmer percention of eneifts associated with the use of FYVqr sos.Profitabilitv depnnds on severa factors such !s availabilitycompler!entarv inputs, of
the- Je,-re of c.tensive services nrovided, oricesand costs related to Tthe use of Y seeds, and the ficie-iy of iarl.ctin - channels th:at delivers imroved sseeds to farmers. hence, it isimportant to note that ,resiv, arkti.!:- policy pernn Se -,ill notguarantee the proper use of -YV seeds. Purth,-r,forms only small of' 

iv rn that seed oosta pa"t total fare cost, nor will a hirghly subsicli-cdsupply of improved seeds oake of'f]e use such scads remunerative. 

Seed le uirement in the )uture 

Plannin,, for a mark::tine. strateg)y re.quires, among other things an
estimation of the m,.m.nit-eie 
 of the delivery of ilmrov':;d seeds thatwould have to be made i, th!e future. This ma,-nituie should referto the amount of improved seeds needed to sow -all lfends suitablefor the use of UYVs. 7hctuan on land will not be maximized as loinp asactual consu,-mption of falls'Y7 below this quantity. The objec t:ivesof the inarketin- strateo(, should, therefore, lic to spread the useof IrYVs everyto lctare of Potential land. On.- deteriinant of thispotential is the availbil.it of an important corii mntary input,
an assured supinlv 
 of water throua-h irrigation. w0c are net implyinghere that mvail!hi~it of irripated water detern:incs the upperlimit of HYVs All areuse. we saying
adoption of ir',"5 mi,-Iht 

is tiat whil, a 100 percent
!'a feasile on irri,--,tod iadh ahighof adoption is net 

arate likely to b,? remunerativc on 
rainfed lmnd.
 

Estimation of' the qu, ntity of irnrovwd seeds ren.ired by the year
1900 is made I,-re. This .tlimt. is based on proij:ctcd cropped 
-reas
of three mv jor crors - wlve t, rice and .,ize (Anncr, 2); t,e estimatedproportion o" l-nd 
under irri.,-tin -7 00: and th1 ,1'stm.-t dfe-siblo rates of 
jdontioj of TTYIT. dui'r.' fthe nex , decr:de. 

Area under wheat cultivl.tion is expected to arow rate 7.7percent per -innuivdn ?t a of
the next dlec.ade so fl. t by 1Q90, its cropped
area would be 252 thousand hecteres in the hills *C:d mountains, and714 tlousnd hectares in the ter ii. t}:- proportion of ,,:beatarea nndoer sisu Fih rt a , it (71 ercopi), it will not be
 

unreisonr,II,: 
to ;nsu:,,e th t witl-, the enlrrremcnt of' the supply'iother agricultur-l inputs (includin.- extension services) rldiung 
of 

the next d.:cdc, all of th';, t-rai and most of the hill 
,nd mountain
whe.-t area ( iacluding raiufod la d) would be under improvod v-ricty.
Using a seed rate 120of I,./hctre, nnual r, tti.remc.nt of Irhri tseeds would b.e around 30, 24C 
,.t. in the hills -ond mountains,and 85,630 m.t. 
in the tersi. -iven tha-t 
these s-.eds would hivo
to be reno-a,d 
cvery five y,ars, sced rcouiremcnt fro.. off-fa.rm
 sources would b 
6,04 -:.t. 
in the hills ,-.d aounta ins, and 
17,136

m.t. in th, tcrai.
 

http:off-fa.rm
http:tti.remc.nt
http:availbil.it
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Unlike as in the case of whent, rate of rido!'tion of improved paddy
seeds is anticipat:-d to ;,.rv consider'.bli, between irrig-ted and 
unirriated lands. Bv, 1Q90, out of the total a rea of 1220 thousand 
hectares under paddy in the terai, only 323 thousand hectares (20

percent) is cstimated to he under irri-tion. 
 In the hills and 
mcuntains, onl, 40 percent of thc. t,)tal of 241 hecta1res uncler paddy
is expected to be irri ated. !hi]o. the assumption of ?. 100 percent
adoption rate would be fosibl.c on irrigated lands, we can provido, 
at best, an estimation of seed rcQuirement based on two variants 
concerning the rate of adolation of W-Vs on rainfed Kinds. 

The two variants used here are: 

a. 	 that all of irrigated area and 50 perccnt of the rLinfed area 
would be under H!YVs; and 

b. 	 that all of the irrig,ated areas but only 25 rorcent of the
 
rtainfed area would ha under FYVs.
 

Under the first variant, annual seed r:!quircmcnt (at a seed rate
 
of 40 kg./hoctr re) in the hill and mountains belts would be 6,750
 
m.t. nd 30,803 r.t. in the terai. This would Mean that annual seed 
requirement from off-fari sources would be 1350 m.t. and "C173 m.t. 
in the hills qnd mount:;n belts and in the terai blt rosnoctively
 
(Annex 3).
 

Under the secnnd variant (Annex 4), annual seod requremont from
 
off-farr' sourc-s would 1e 4379 r.t. in the terai 
and 1061 m.t. in the 
hill and mountain bolts. 

Annual naize seed reouirement from off-firm sources has also been
 
calculated by using the sar!le variants as those used 
 in the case of
 
rice. Thus, by 1c90 maize soed renuirement is likely to le around
 
756-458 m.t. in the hills and mountain, and 380-300 !').t. in the
 
terai. 

Total off-farm sseod 	 by would be aroundrequirment 1990 	 29,382-31,843 
m.t. per year by 1990. About 74 percent of this requirement would 
be for terai -nd the rer.-ining (2) pcrcent) for t±,3 hills and 
mountains.
 

Give these requirements the next two sections outlines the pricing
and marketing strategies to maximize the spread of KYVs use in the 
production of rice, maize, and wheat. 

INarketing Policy 

AIC is the'only institutioral source involved in the marketing of 
!3YV seeds in Nepal. It procures seeds from the appointed contract 
seed growers, from the government farms and, if nccccssary, from 
abroad. Over time, the donendence of AIC for MV nc-d orocurcmrnf 
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from the contract 'rowers has increased. AIC supplies HITV foundationse,.ds and other necesstry complementary ineuts thato contract growers.The output (seed) is procured by 2'IC it prc-n,.gotiated price, theAftertost of the qulity of the arcseed, growers 1,r-id pi'emiui pricesdepending on quality. 'Itis report.-d that pricesthe received by seedgrowers are hiehj:r than the !rices of ordinary ,r7.in'. The cost ofcultivation of sa.ed, on the other har.d is said to be higher by 10 to20 percent. TPhe inputs, nee ded in seed production is supplied by AICon credit, doduct'able !it the. time of seed procurcmcnt by AIC. If AICrequires I{YP-seeds in 1 argo amounts at -n incrc.sing rate over time, morea.nd more contrc,,t farmers ,will hnve to be contr:-ctd for seed production. This, obviously, roquires that production of seed cron be rcmuncrative cornpared to the production of ordinary creins. This can,however, be dn.- either by increa.sing th(. prices of seeds to beprocured or by the supply of complementnry inpu-s -t lo2:er prices orwith a mix of both. On the other hand, farmers owning l-rge holdingswill hive to be contrcted is tcchnical know-how >nd irrJi,-tod land,generally, belon-s to these farmers. Also that such farmers can setajside land for seed production previously used to
,7rins for sale. produce surplusTvcn if re!,iuner: tive, small land holders a-y not beable to spare land for the purpose -.q they firstwould ensure the supply
of foodgrins for consumption. 

ATC processes the seeds procured from the contract crowers in fiveplants located in terai. Thm seed then is supplied to the farmers
through AIC field offices. Hills -nd mountains get seed supplied from
terai. However, t:he Seed Production and Input *torae Project
envis-.ges to establish se, d processing plAnts ,ilso in bill25 districts.If this is a-ccomplished, 
been 

hilil areas will b: -able to get seeds that haveproduced within the hills. This will reduce both the magnitudeof transportation subsidy and will make th- t:?stk of seed. distributionmore smooth. Production in thc hills itseolf is also expected toincrease the environmentl -diiptibilityr of seeds and reduce susceptibility to locail disecses. 

Optimally, HYV seods should be produced in all lea:ding productionpockets in hills and mount;ains end in terai asso to m,.ke distributionof HYV seeds smooth. Such a production scheme will a'.lso enhancesubstitution of HYV seeds for local v.ariety seeds th.t moves fromfarmers to farrme-rs. YJC can appoint contract growers,bnck-stoppin -, ,.nd procure enough seed 
,rovide technical 

for its o-an distribution programand at the same time encourage fairm-to-farm distribution too. 

Harkcting of seeds throuZh non-institutional sources is traditional.nd customary. Generally farmers s.ave s.ed from owntheir producedgrains. Other sources of seed supply Pro through borrowing or throughexchange. These, essentially, are limited to narrowa peripherythe area where the seed is produced. In the terai, 
of 

F71 seeds spill 
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over from across the Tndiain border too. Local traders aind merchants
bring TYV seeds from India and sell in local weekly1 nd hi-weekly mrirkots.Such practices -re widesprend specially in the case of wheat n'nd maize. 

Easy availability of HTYV se-ds is r fundamejntrl requirement for increas
ing adoption. Existing marketing channels of AIC do not scem to beadeq uate "s distribution or sales are limited to easily acccssible lireasto the district headquarter. The peripherial -roa under each salesdepot is necess:,rily narrow specially in the hills. Beyond the periphery,
transaction cost in terms of transportation can be prohobitively high.This limits the use of ,V seeds to only, 'L limited area. For the
widespread use of HYV sceds, delivery raechanism ,:hould be rationalized
nd delivery centres increased in number. 
 Yor this, again, transaction


of HYV sDeds from farmers to farmers needs to be encourigod. 

Pricing Policy
 

In Nepalese agriculture use of purchased inputs is insignificant. CBS(1978) reports that the proportion of purchased inputs in total inputs
used is 5 percent in case of paddy, 2 percent in case of maize and 12percent in case of wheat. 
 This reveals the underdeveloped nature of

inputs-markot in Nepal. In fa ct, in subsistence and traditiona.l 
a criculture all inputs including seed is provided from iithin the
houschold. The same study reports that value of seeds constitutes a very low proportion of the total value of inputs used in production
of paddy (15.4 percent), m'aize (!.," percent) aond wheat (12.2 percent).

The value of seed. is the imputed value as farmers, largely, use own
 
produced seeds.
 

Prices of s.:.cds sua)rjlied] through non-institutionel so'r ces are deter
mined by market forces. It has been found that seed obt..ined on credit 
arc chared interest rates as hi-h as 100 percent. Bor-o,,Ters pay in 

is 
rrains after the harvest when the prices arc !or. owevcr, borrowing

made when the prices of ordinary "r,ainsare also high. This reduces
the effective rate of interest --iving an indication that prices of
ordina.r grains. Tblre is, however, no information a.vailr,ble which 
indicates the -ctiiil prices of locailly traded seeds. 

Transaction of FYI scads supplied through institutional sources is in money terms. Farmers -re required to pay in cash for the seeds. AIC
fixes prices of HYV seed on a mrark-up b:-sis, which includes all expenses
incurred till the seed rea-ches the farmers. (Government subsidizes thetransportation cost a.nd often directs to fix prices substantially belowr
the mark-up prices reachcd by AIC. 
 In such cases AIC supplies seed at
less than mark-up prices -ind recovers the loss from the government. 

There is a widespread be:lief that lower prices of aodern inputs
including H1 encourage aidoptionseed the of such inputs. ]owever,
Nepal's experience in sales of ]IYV seed is not auch encouraging.
Inspite of substantial subsidization, distribution of HYV seed from
AIC has remained almost stagnant since the last decade. In absolute
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terms, wheat area seems 
to respond favourably but this is probably

because wheat is 
a new cr-op in Nepal. Every addition in area under
 
wheat is found adopting: YV seed. 
 For paddy and maize, rate of
 
increase of 
area under HYV seed is negligible. Existing data on 
area

under YV seeds, however, do not fully reflect the proper use of 
improved seeds. 
 One rough estimate made by ADB1/anila indicates that
 
even the Tidely used figures for 
area under HIYV seed is doubtful.
Relating the annual off-take of HYV seed to the area under FYV, the 
estimate is that farmers replace paddy seeds every 50 years, maize seed
 
every 10 years and wheat seeds every 17 years. If the estimate is
approximated as true, the extent of use of HYV seed is at doubt.
in turn raises question whether prices play significant role in 

This 

decision process of the farmers to adopt HYV seeds.
 

It is argued here that level of prices may be ofnot -iuch importance
in the special circumstances that prevail in Nepal. 
 Nepal's rural
 
economy is only 
 partially monetized and level of monetization is yet

low. Average farmers earn very little cash income which is spent on

procuring necessities. HTence, little is left for obtaining inputs

involving cash transaction. Probably because of this, average farmers

buy less of HYV seeds and rely on seeds saved personally or procured

locally (without involving money). 

If prices of seed matter at all, it may not 
be the apparent prices set
 
by AIC, but may be the actual prices the farmers have to pay to obtain

the seed. In the 
actual prices, premium for risk is very important.
Instances of failure of HYV seeds in augmenting yield are rampant.
yield reduces substantially after the use of HYV seeds - be 

If 
it in the 

farmers' own field or in his neighbours or if 1,e happens to learn of

it somehow, the farmer will avoid the use 
of it, as its use may put
his survival at stake. 
 As farmers in general and subsistence farmers
 
in particular area necessarily most averse to risk, it will be
 
increasingly painful to 
 the farmers to substitute HYV seeds for own
 
produced seeds which are 
long tested and which are well adapted to
 
local conditions.
 

But then, should there be no pricing policy for HYV seeds? Of course
 
there should be one. 
 If AIC fixes prices below the prices of locally

produced and available seeds or that of ordinaryr grains, HYV seeds may

be put into alternative uses. If AIC fixes prices at a hieher level,

few will purchase them and the phenomenon of using local seeds will 
continue. It is argued that AIC should fix money prices of seed not
only considering the prices of ordinary grains but also 
should attempt

to develop a mechanism in which non-monetary pricing is possible. 
 Seeds
 
can be exchanged for ordin~ry grains; ordinary ,rF ins then can be sold
locally or to Nepal Pood Corporation, for example. This will encourage
the formers who are, vith the exception of a few, essentially non-cash 
income earners, to adopt 1471 seeds. This 
can be achieved by AIC itself
 
and/or through Sajha. 
 The present nrrctice of appointing contract
 
growers may be multiplied so that every Panchayat will eventually
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contain contract frowers 

flexible 

who will ,Qct .s locnl supplier of soeds undertcrns ind coiditions. However, technical considerationsthird or fifth generation of 11Y-,7 scod that
is no longrer of H'P/, and that IYfare effective only whon used seedsTith complementary inputs and sohave to be brought to the knoivlodgc of farmers. Changes in 

on, will 
attitude and percotions farmers

in favour of HYV seed, -ire ofrequisites course prefor increased use of improved variety of sceds in genral. 
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Annex 1 

USE OF FICiH YIELDING CEREAL VARIETIES - 1975-.76 

kron Under Total Area 
 of' Area 
rYVs Under Crop Under HYVs 

'000 ha '000 ha % 

Rice 
 183.6 
 1256 
 15
 

Wheat 
 233.5 
 329 
 71
 

Saize 
 6.3 453 15
 

Source: ADB (1982)
 

Annex 2
 

ESTIMATED CROPPED ARLA UNDER IjCC, iiAIZE AND 
 7'I{EAT BY 1990 

(000 ha)
 

Terai 
 Hills
 

Irrigated Rainfed 
 Ir-'igated Rainfed 

Rice 323.27 896.61 
 96.42 144.63
 

heat 209.13 504.63 
 72.09 179.99
 

Maize 55.15 79.57 
 39.92 298.39
 

Note: a) Irrigatec land includes both area 
under perennial and
 
monsoon irrigation.
 

b) Proportion of aret under irrigation has been adopted from
 
IT'AD (1979).
 

c) g-rowth rates of areas under differentcrops were obtained 
by using e'uation of the form Y = Ae 
 . Data from 1966-67
 
to 1977-78 were 
used for the purpose. The estimated growth

rates are 1.12 percent, 0.48 percent and 
7.75 percent per
 
annum for rice, maize and 
wheat respectively.
 

http:1975-.76
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ESTI71, 

Annex 3 

ED HYV SEZTDS RE.UI!:;BiENT 

(Under Vqriant 1) 

- 1990 

(in im.t.) 

Whoat 

Rice 

"'aize 

All 

ToHills 

17136 

6173 

5380 

23689 

6048 

1350 

756 

9154. 

Nepal 

23184 

7523 

1136 

31843 

•nnex 4 

ESTI.ATE) Fi",5,7DS T2*,O ,If";'r,T -

(Under Tarint 2) 

1990 

Whoat 

Rice 

Maize 

All 

Ter i 

17136 

4579 

)00 

21815 

TTils 

6048 

1061 

4.58 

7567 

(in m.t.) 

Nepal 

23184 

5440 

758 

29382 
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SEED MULTIPLICATION PROBLEMS AND SOLUTIONS
 

B.P. Rijal
 
Regional tidnager
 
AIC
 

Problems
 

The following problems are being experienced in multiplication, handling and
 
sale of seed:
 

1. Inspection
 

As per the central policy on seed multiplication program, there is a
division of responsibilities among the offices involved in agricultural
sector. The agriculture branch office of DOA, for example, is responsible
for selection of farmers, field inspections, 
extension and information
on new varieties and disease control in crops, 
 However, the inspection
and extension jobs have not been done effectively. AIC rarely receives
information from the agriculture branch regarding improved seed
varieties. 
AIC with its own staff performs the job of fiell inspection.
Since AIC also has limited resources and technical difficulties, the
inspection Job has not been done in an effective manner. 
The certified
seed multiplication program has also suffered due to this problem. 
AIC
is not getting proper help from Botany Division for inspection of seed
 
fields.
 

2. Wide Area of Seed Multiplication
 

The farmers fields are spreaded over a long distance. It is very
difficult to inspect the whole area and it is very expensive. Unless
fields are inspected properly we cannot expect good seed. 
 Seed condition
is determined just from the sample brought at the processing plant.
 

3. Expensiveness
 

Due to larwe area of the seed multiplication, it takes 
a long time to
inspect every field. 
 Further, transportation is very expensive which
 
has to be paid either by AIC or by the farmers.
 

4. Processing Plants
 

The processing plants being run for more than five years have become
very old. The machines do not work well and at any moment may stop. 
No
spare parts are available. Personnel concerned in handling machines

have received no training. 
 The result is low output.
 

5. Warehouse Facility
 

In many places there are inadequate storage warehouses. AIC an( ,
growers are facing difficulties in storing their seed. 
In the hilly

region there is no warehouse facility as yet.
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6. 	 Seed Testing Laboratory
 

The seed testing result is the main source of payment of premium. It
takes one to 
four 	months to obtain this report from the laboratory.
The 	farmers feel uneasy waiting for such a long period.
 

7. 	 Bag for Packaging
 

There is no uniformity in the bag used. 
Sometimes the bags are so weak
that whole seed would be damaged in the process of loading. The weak
lamination causes deterioration of seed due to outside moisture.
 

8. 
 Pallets, Weighing Machines, and Other Related Equipment
 

In many AIC offices and in SaJha offices there is a lack of proper
equipment and facilities and hence there are many chances of seed
 
deterioration.
 

Solutions
 

1. 	 Inspection
 

There is no separate unit for field inspections only. The Botany
Division inspects certified seeds. 
 It is impossible to perform all the

jobs required with the existing resources.
 

AIC is handling the seed business, it looks justificable for AIC to do
the job of field inspection and only the final inspection should be
made by the Botany Division. 
For this purpose, it is essential to
depute one techni-ian in each site and provide a Jeep for travelling.

It will help in timely inspections. The available manpower should be
 
fully used.
 

2. 
 From many points of view it is necessary to limit seed multiplication
program nearer the seed plant and in pockets where irrigation facility

is available.
 

3. 	 Processing Plant
 

If AIC imports necessary spare parts for the machines the existing
machines could work regularly. Further arrangements should be made

for training to handle the machines.
 

4. 	 Warehouse facility
 

Additional construction of warehouses can remove the probiem of storage.
AIC has warehouse facility in some places but in Itahari there is a
 
lack of storage capacity.
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5. 
 Hessian laminated bags are being used at present but every year the
quality of these bags is different. This problem can be solved by
ensuring uniformity in the bags imported.
 

6. 	 Seed multiplication program is useful for the nation. 
There is a need
to coordinate with the relatod programs in order to derive maximum

benefits.
 

7. 
 We are in a position to supply processed seeds a;iper the requirement
and 	also export to other countries. 
Adequate attention should be paid
in this respect. 
 If our objective is to export, we can successfully
conduct seed multiplication program in suitablc regions of terai and
hills making the program profitable to farmers, AIC and the nation by
earning foreign currency.
The 	following are additional benefits for the farmers from an organized seed
 

multiplication program.
 

(a) 	Farmers get better market price for their producE.
 

(b) 	Incentive price for the seed growers.
 

(c) 	Facility of loan from bank is available to seed growers.
 
(d) 	More often agricultural technicians inspect the crop and guide the
 

farmers.
 

(e) 	As more farmers are involved and a large area is brought under improved
seed production while results in more productionand more profit for
 
more farmers.
 

Demand and Supply Projections
 

The Agriculture Inputs Corporation is regularly providing seed.
AIC is, Each year
as per the program, collecting, storing and selling the seed in a
planned manner.
 

The following table of the eastern sector clearly shows that the demand for
improved and processed seed is increasing in the country..
 



Eastern Development Region
 

F.Y. 


2029-30 


2030-31 


2031-32 


2032-33 


2033-34 


2034-35 


2035-36 


2036-37 


2037-38 


2038-39 


2039-40 
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Seed consumed (m.t.)
 

482
 

424
 

530
 

758
 

911
 

926
 

958
 

917
 

696
 

777
 

1989
 

In 2029-30, seed consumed was 482 m.t. 
and in 2039-40 it was 1989. We can
 
easily expect that the quantity will definitely increase in the years to
 
come.
 

In order to meet the growing demand for seed, the processing and storage

capacity should also increased. Otherwise change in demand can cause
 
difficulties.
 

Now-a-days the farmers are habituated to plant improved and processed seed.
 
The farmers are demanding more seed which is free from diseases and can
 
give a good yield. 
This means the farmers are improvement oriented and
 
very conscious. Hence, the basic requirement is to provide improved and
 
processed seed.
 


