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REPORT SUMMARY
 

TITLE: 	 Seed Production and Supply in Nepal
 

Part 1. Technical Analysis and Proposal
 

CONTRACT: 	 Services under AID/ta-C-1219
 

CONSULTANTS: 	 James C. Delouche and Warren'Couvillion, Seed-Technology
 

Laboratory and Department of Agricultural Economics,
 

Missi,sippi State University
 

PERIOD OF CONSULTATION: July-November, 1977 (approx. 56 days',in Nepal)
 

SUMMARY
 

1., ;Consultation was requested by AID/W and USAID/Nepal in connection
 

'',With preparation of.a PP on Seed Production and Input Storage.
 

2. 	Warren Couvillion was inNepal inJuly-August and James C. Delouche 

followed inlate Auqust and September.' 

3., 	 The seed program effort and accomplishments in Nepal were thoroughly
 

reviewed.'with. HMG/N officials and specialists. ,
 

,.4.,Four previous review/studies of seed production and supply in Nepal 

(MSU,World Bank, IADS, NepalSpecial Seed Committee).were examined 

a.ndreviewedin detail to take maximum advantage of the recommenda,

tion and proposals.advanced and the insights-and preceptions of those 
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5. 	on the basis of reviews of the background of the seed program in
 

Nepal, analysis,of on-going activities, contributions of other
 

donors, and experiences inother developing countries proposals
 

were made on:
 

• " " " 	 / / ' ' " 

(a)Expansion of seed production and supply.to 7647 Mr of seed 
by year 5 of the project. 

(b).Facilities and equipment needed to augme"nt those in-place 

or committed by HMG/N (AIC) and other donors, with special
 

emphasis on the hills and mountains zones.
 

(c)Lo6ation of facilities proposed in ,b).
 

(d)Training and .technical assistance'
 

(e)Organization and procedures.
 

6.1 	 Total proposed USAID contribution is $i,149,300, exclusive of work

ing capital as might. be required. .
 

http:supply.to
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I. GENERAL AGRICULTURAL BACKGROUND
 

Nepal is an agricultural economy. More than 90% of the population
 

are dependent on agriculture, and 75% of Nepal's total exports derive
 

directly or indirectly from production in the Iagricultural section-Y.
 

Production resources for agriculture - especially for land use -,
 

are limited. The total area of about 14,000,000 hectares is classified
 

as follows: 

14% - Under cultivation 

32%! - Forests andJforest land 

15% - Perpetual snow , 

26%, - Unreclaimable waste land andLnon-agricultural, 

uses. 

13% - Potential ly reclaimable for,agricultural 

A., "Natural" and Development Zones .
 

Geographically, Nepal can be'divided into three distinct zones
 

Figure 1).
 

Terai - A narrow strip of flatland along the southern border of tha-


Much of this land is only a few meters above sea-level. The
country. 


climate is sub-tropical and dominated by the monsoon rains which begin
 

in mid-June and play out in late September. Paddy is the major food
 

(and cash crop), while wheat, maize and barley are also important.
 

Commercial crops include jqte, tobacco, sugarcane, and oilseeds (mustard

rape). The terai is a surplus food producing area.
 

Hills - The hill zone comprises a broad strip of land extending
 

from the eastern to the western borders through the central part of
 

-A.R. Hagen. 1976. The Agricultural Development of Nepal. Agr. Exp. Sta
tion, International Series II.Special Report 189. University of Missouri.,
 
Columbia, MO.
 

1
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Nepal, The dominant features of the zone are mountain ranges, canyons,
 

inter-mountain valleys, and terraced mountain slopes. The valleys of
 

which Kathmandu and Pokhara are the largest, are relatively fertile and
 

are intensely cultivated as are the suitable mountain slopes. Food 
 .
 

grain crops inorder of importance are maize, paddy, wheat, millet,
 

(finger-millet) and barley. Oilseeds (mustard-rape) are also-produced.
 

Livestock play an important role in the economy providing milk and milk

products, meat, and manure. Except for the Kathmandu and Pokhara valleys
 

the agricultural production "clusters" inthe hill zone are generally
 

isolated from markets and motorable roads. The hills are a food deficit
 

zone.
 

Mountains - The mountain zone extendsfrom east to west along the 

northern border of;the country and includes the high Himalayas. This
 

zone has',only avery limited agricultural, potential because of high
 

altitude, low tmperature, shortgrowing season, limited rainfall, and. 

'little productivd land. Livestock is the mainstay of the economy (yak, 

, sheepandgoats). Crops produced! include rice, maize andwheat 

at the Iowerel evationst potatoes, barley, buckwheat and vegetables. 

The mountain"zone is.a food 'grain deficit area. -

For developmentpurposes, Nepal has been divided into four develo

ment regions: Eastern, Central, Western"'f and Far Western (Figre 2).
 

Each of the regions encompasses teral, hills and mountains. Five north-,
 

south growth axes have also been established: The main purpose of
 

these organizational arrangments is to "link" development activities in th
 

teral, hills and mountains, so that the more difficult-to-develop .
 

hill and mountain zone will not be neglected.
 

B. Farm Size
 

Farm'sizein Nepal issmall. According to a survey. n.1971, average.
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farm size in the country is.2.17 ha. with the smallest farmers (63.5% of
 

total) having holdings averaging 0.36 ha. In general farm size decreases
 

from the terai to the hills and high hills (mountains) and from cast to
 

west across the country. The average cultivated farm holding is 0.66
 

ha. in the Kathmandu Valley, 0.59 in the Eastern hills, and 0.82 in the
 

Western hills. Holdings in the terai are much larger - ranging from
 

3.19 ha. in the Eastern terai to 7.36 ha. in the Western terai.
 

The 1971 census estimated that there are 1.5 million farm families
 

in Nepal (60-65% in the hills) farming about 2 million hectares. Since
 

average family size is over seven (7), the per capitai cultivated area is
 

about 0.19 ha (0.13 ha. in the hills).
 

Agricultural Production
 

The area cultivated and production of major food grain and oilseed
 

crops are shown in Table 1 by.,development region and geographical zone
 

within each development region 
/
 

The USAID Development Assistance Program.(DAP) points out some dis

turbing trends in agricultural productionhi.n,Nepal. During the periods
 

1966-69 and 1970-73, food grain production increased at approximately
 

1.2%p.a. while population growth was estimated at 2.0-2.4% p.a. In the
 

hills zone, area under cultivation increased 2.5% p.a. from 1966-69 to 

1970-73, but production increased only1.5% because of an estimated 1.0%
 

decrease inyield/ha. The situation in the terai zone is only slightly
 

better. During the 1966-69 to 1970-73 periods the per annum increase.
 

in area under cultivation was 1.5%, production increased by 1.6%, and.
 

yield/ ha. increased by only 0.06% p.a.
 

JAgricultural Year. Agricultural Marketing Information.' HMG, MFAI,
 
Food and Agricultural Marketing Services Department. Vol.,VI. No. 1.
 



Table 1I Area and production of six-major crops InNepal, 1974-75' (Area in 000 ha;prdconI 000 r.t.). 
Region/Zone Paddy Maize - Wheat Barley Millets- Oi.Seeds 

Ha. MT K'Ha' . -Ha.- r1T .Ha. MT Ha. KT Ha. MT 

Eastern

Mountains 3.7 8.1 16.0, 30.4 2.5 2.3 1.7 1.7 4.8 6.4 0.7 0.3Hills 43.2 97.2 65.9 122.8 - 6.6 6.3 
 1.3 1.3 ' 17*4 21.7 7.3 4.0Terai 344.3 638.1 13.2 17.2 37;2 
 38.0 0.8 0.6 :4.1 44..4.46 0.2 .6--Subtotals 3 743.4 9T5:.1 170.4 46.3 4. -3.8 " 325-- 1i. 9.2 

Central

Mountains 6.0 13.7 14.6 28.1 3.4 3.3 0.8 0.9 4.1 4.7 
 0.3 0.1
Hills 63.8 
 179.0 68..6 -147.1 35.6 44.0. 
 0.6 0.6 - 18.4 2013 11.6 6.0Teral 352.4 673.2 -54.9 93.8 65.2 
 89.7 4.8 3.3 8.1 7.1 33.0 188Subtotals 6.5.9 1381 269 2 T6.. 1:0- T 4.8 30.6 32.1 44-.9 2..9 

Western 
Mountains 1.4 3.7 3.7 6.5 2.1 1.8 1.6 1.6 1.7 2.1-Hills 52.1 '121.3 78.2 149.4 14.4 16.2' 
 2.3 2.2 39.0, 47.0 2.8. 1.4
Teral 163.1 . 302.7 20.2 37.3 42.5 51.1 2.0 1.4 2.8 2.4 8.2 4.4Subtotals, -- 216.6 T2-77 102. -590
1 3. 61- 59 .245
 

Far Western 
FaruWetrns - .18.3- 7.5 13.1 15. 5 14.2 5.1 5.5 6.1. 7.2 0 .

Hils _37.3 -85.6 '51.4 97."1 -36*5 32.6 5.9 6.0 13.9. 15.0, 44 2.1Terai 164.2' 314.1 - 52;7 - 84.0 29.1 31.5 . 0.4 0.3 -4.5 .4.0.0 33.4 22.6 ,Subtotals -. 210.4 418.0 11.6 194.2 81.1 78.3> 11.4, 1.8 24.5 ik 26.2 25.1-~T39. 

TOTALS 
 1240.4 -2455.0 826.446.89290.6 331.0 -,-27.3 25.4: 124.9 -- 142.3, " 112.88268 

, . 65.0 

Source: Agricultural Marketing Information. 'Special Issue.
 Vol'. VI No. 1.Jan. 1976. Food and Agricul.turaI Marketing.Services Department. .

",FAI A ,'.e . 

http:826.446.89
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These statistics indicate a serious stagnation of agricultural
 

production inthe traditionally food surplus terai, and a deteriorating'
 

The results of these situations are a deagriculture inthe hills. 

cline inthe per capita available food, and declining exportable surpluses 

from the terai. 

Increases infood production during the past 10 years or so have 

been achieved largely by increasing the area under cultivation, e.g., land, 

clearing and development inthe terai. While substantial investments in 

land development could increase the cultivatable area in the terai by an 

estimated 20-30%, the hill and mountains zones are being utilized about 

to the maximum. 

Considering the limitations of land resources in Nepal the only 

long term avenues for increasing food production appear to be: (1)in

creasing the intensity of land use,,i.e., number of crops grown per year
 

per unit area; (2)increasing the production (yield) per crop per unit
 

area; and (3)combination of (1)and (2).
 

Cropping intensity ispresently estimated at 132% in the terai and ,
 

135% in the hills (100%= one crop per *unit area per year)., These 

cropping intensities are relatively low - especially in the terai. As water 

isthe major factor limiting cropping intensity (inthe terai), substan

tial developments in irrigation will be needed to increase cropping
 

intensity up to 200% and 150% inthe terai and hills, respectively,
 

which appear feasible. Other donors are providing substantial assis

tance to help Nepal increase cropping intensity through improved irriga

tion.
 

The USAID/Integrated Cereals Project (ICP) ismainly concentrating
 

on increasing the yield per unit area through development of higher yield

ing varieties (and with more stable yields), and improved cultural, pest
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control and management practices. Another important objective of the
 

project isto identify.cropping systems that will produce high total
 

yields per unit area p.a.,
 

II. BACKGROUND - SEED PRODUC1ION AND SUPPLY. 

The most feasible avenues for increasing food grain and food crop
 

production inNepal are increasing cropping intensity,'increasing'the
 

yield per crop, or preferably a combination ofthe two. Exploitation of,
 

these avenues for agricultural development will require: (1)continual
 

development of improved, higher yielding, more efficient crop varieties
 

adapted to the diverse, eco-zones in the country; (2)the development
 

and/or identification of appropriate production technology (including
 

levels of inputs) that will permit the most efficient realization of the
 

genetic potential of the improved varieties; (3)the dissemination of the,
 

improved varieties and production technology among the-farmers and.their
 

adoption of same; (4)provisions for an adequate supply of the inputs
 

needed by farmers to take advantage of the improved production technology
 

to include seed, fertilizer, pesticides, water (irrigation), and credit;
 

and (5)equitable marketing arrangements that provide anincentive'to.
 

farmers toadopt the improved production technology and rewards them
 

sufficiently for their efforts.
 

The focus here ison input supply, especially the supply of seed of
 

improved crop varieties.. The importance of seed production and supply
 

for agricultural development was recognized by HMG in the mid 1960s,
 

when seed of the three major crops , rice, wheat and maize - began to 

be multiplied, procured from India,-and distributed/marketed to farmers.
 

These early efforts were concentrated inthe Central and Eastern terai
 

and Inthe Kathmandu valley. 
Although drying, cleaning and processing
 

facilities were limited or non-existent, the program was supplying
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nearly 500 metric tons (mt) of seed by 1970-71, some of which -'mostly 

wheat seed - was imported from India. 

The IADS Seed Team Report3- reviewing seed production and supply in: 

Nepal recognized several noteworthy changes that had occurred in this 

area during the past 10 years, i.e., 1966 to 1976. 

"1. Several wheat and rice varieties from outside the country,have'' 

been tested and introduced. Similarly, new maize composites 

have been introduced. Increased effort is being made to maxi

mize the results of research through the various coordinated
 

programs, and to select and beed varieties especially adapted
 

to the country's needs.
 

"2. The Agricultural Marketing Corporation has been superseded by
 

the Agricultural Inputs Corporation AIC), which assists in, 

the supply of seeds, fertilizers,•pesticides, and farm equip

ment. 

k13- A'major shift has been made from depending upon substantial 

exports of wheat seed fromIndia to more indigenous productions.. 

The amount ofmaize and paddy seed available through AIC has 

.been slowly increasing. 

"4. A number of farmers have been id n'tiffed who are 'now interested 

seed, a situation which didnot exist a few years. 

ago. 

".5.0 Quality levels have been established for seed,and more systematic 

attempts are being made to achieve them." 

"16. The number of samples,.being-tested. inthe seed-testing-laboratory 

has been Increasing, and plansare afoot to provide more'seed

.
Report of the lADS Seed Team,: Oct. .4-23, 1976 (to,HMG/Nepa i and MAID/.

NepaI). - - Sm . . 



testina services invarious.:Iregions.
 

"7. A major seed processing facility and a few small cleaners-are
 

now inuse where none existed ten years ago.
 

'8. The future needs of the seed program are more,:fully recognized
 

by leaders, and new mechanisms have been worked out to,increase 

comnmunications among concerned groups in planni.ng :and,implementing 

seed program activities." 

The lADS report also noted that a limited but most significant.number
 

of opportunities for training .inseed technology (IIndia'aandU.S'.). had
 

been provided by USAID and UNDP, and that the trained parti ci pants were,
 

playing important roles in the seed program in,Nepal.
 

A. Previous Projects, Studies and Recommendatibns
 

The mportance attached to seed production and supply inthe~agr,i-.
 

cultural development of Nepal by HMG and major donors and international
 

development institutions is evident inthe several significant projects,
 

studies andreports related to the seed'orogram in Nepal and .Jmprovements
 

thereof.
 

1., UNDP/FAO High Yielding Varieties Poject,'
 

This progect which terminated about a year,ago was mostly concerned:.
 
with-demonstratina the use 'of high yielding cropvarieties with adequate
 

levels of fertilizers. One objective, however, was the establishment of
 

a seeddrying/processing/storage facility. ' s:The.eed
facility was located
 

at Hetaura in tne inner terai zone of the Central Development Region.
 

The Hetaura seed facility represents a prime example of inappropriate
 

technology. Essentially, the most modern middle-European seed processing
 

technology was transplanted to an.industrial park inHetaura, Nepal at
 

an estimated cost of RS. 600800;000.)
 

http:planni.ng
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'Apartfrom the inappropriatene'ss of the teclinology used and a'few 

technical',deficiencies, the major problems with'the Hetaura seed facility 

are; (1)f operational costs are high,.thus increasing tne upward pressure 

on seed prices; (2)the facility.has a capacity of about5000 :MT seed/year, 

but 'its: :location.and the poorly developed-and high-cost transportation 

in Nepal wiili probably restrict its:output to about: 2000 to 2200 MT per

year. 

toThe"IJUNDP/FAO project provided a c6nsultant "start-up" the plant 

and train the Nepaiese personnel in its operation. The plant is now 

fully operational. 

The Hetaura seed .facility is reviewed and ,dis cussed i'n detaiI in 

Annex A. 

2. USAID/Mississippi State,University.Consultation
 

InOctober, 1973,- USAID/Nepal requested services 'of Mississippi
 

State.University .(MSU) seed specipalists (under MSU's contract with
 

to "review current status of seed production and supply in
AID/TAB), 

Nepal, to identify,needed improvements and.to develop recommendations"
4.. 

Two MSU specialists undertook the seed program consultation during the 

period November 14 to.December 12, 1973. 

On the basis of their on-sitE, review:of the seed program in Nepal, 

the MSU consul tants.made theIfollowing recommendations: 

"1.: The Ministry.of Agricul ture/HMG should develop within the. Evalua-

tion and Project Analysis Division a Seed Need and Use Reporting 

Service. 

The Minpistry of Agri culture/HMG and Agricultural.Marketing Corp

oration/N should give highest priority to .the: selection of per

sonnel, for* and;'impl ementation of training programs outlined. 

,Nepai
Y.Seed; Program Consul tatin i n' Nepal. Report, No.- TA 74- uzto"U u/ea 
and AID/W. Missi i ppi,: State University, Mi sSi sppi State, MS' Feb.".-1974.. 

http:Ministry.of


11
 

"3. The Min-istryiof Agriculture/HMG should obtain the serviceso 
a
 

seed specialist consultant for a period of 2-4 years. 'The con-,
 

sultant's services should be made available to the,Department of
 

Agriculture/HMG, Agricultural Marketing Corporation/N, and the new
 

Seed Reporting Service.
 
"4.'The Department OfAgriculture/HMG should implement a thorough 

review'of present and projectedBreeder and Foundation seed operations
 

to identify needed improvements in facilities and production arranqe

ments.
 

"5. The Agricultural Marketing Corporation/N should implement measures
 

to correct apparent deficiencies in-existing seed facilities.
 

"6. The Department of Agriculture/HMG and Agricultural.Marketing Cor-


poration/N'should implement a thorough review of seed production and
 

usage areas to determine numbers, location and size of future Agri

cultural Marketing Corporation/N seed handling installations. Con

sultant services should be obtained as outlined.
 

"7. The Ministry of Agriculture/HMG and Agricultural Marketing Corpora

tion/N should make clear to external organizations (donors) concerned 

the specific areas inwhich technical and/or financial ,assistance 

isineeded to develop Nepal's seed program. 

"8. Foundation seed production and supply for all, crops should be
 

integrated into a 
single program or section inthe Department of 

Agriculture/HMG, including management, personnel, and facilities. 
"9. The Department of Agriculture/IMGshould organize a working study group 

(Advisory +Board) consisting of representatives from the Department of
 

Botany,. Agricultural-+Marketing,Corpora.tion/N, Agricultural .Extension,
 

cooperatives, grainindustry,.farmers.association',letc. 
for the Dur.
 

pose of formulating;.recommendationsto thieDeartment of Agriculture/ 
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HMG on:, (a)a general, rational seed .certification policy; (.b) a
 

national certification program realistic in organization, scope, stand

ards, and objectives; and (c)a time phasedischedule for implementation
 

of a certif;ication system by crop species and"agricultural region.
 

"10. 	The Department of Agriculture/HMG, as the se~dbreedi'ng agency, and the
 

Agricultural Marketing Corporation/N, as the Iseed procurement and dis

tribution agency, should cooperatively,adopt and implement a scheme
 
Sthatwill assure an adequate production of seed of known genetic identity
 

and purity.
 

'"11. Seed production:for any given year-should excee'd estimated needs by
 

approximately 20%.
 

"12. The Agricultural Marketing Corporation/N should establish a separate,
 

semi-independent seed branch. Leadership positions should be filled
 

by best.available personnel on a temporary basis until ,technically
 

qualified personnel can be obtained.
 

"13. 	Ther'Department of Agriculture/HMG should charge the study group con

sidering seed certification with the additional task of determining
 

the type and scope of seed legislation which would be most beneficial
 

to agricultural development.- The study group should,enlist and utilize
 

knowledgeable, experienced personnel and technical assistance i n for

mulation of its recommendations on seed legislation."
 

These recommendations of-the MSU seed consultants addressed the
 

most critical weaknesses of the seed program in Nepal as it was operating 

in 1973: (1)inadequate provisions for estimating seed requirements; (2) 

lack of trained personnel and technical-managerial assistance; (3) 

poorly organized and ineffective breeder and foundation seed production 

program;(4) inadequate facilities and the lack of a "plan" for needed 

.expansionof, theseedprogram; (5)poor organiation,of seed production 
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and supply operations inIthe Agricultural Marketing Corporation (pre

decessor'of !the Agricultural Inputs Corporatibn);,and (6)inadequate
 

arrangements for contr6l of the quality of seed produced and-marketed.
 

Several of the'recommendations were adopted and implemented:
 
quality control procedures were improved; the Agriculturalinputs
 

Corporation established a Seed Division; a study group was formed to
 

develop a planfor expansion of seed production and supply; training.of
 

personnel was expanded and accelerated. The most important recommendation
 

not implemented in the time-frame proposed (1974-76) was use of consulting
 

services and technical assistanceto, "determine numbers, locations, and.
 

size of future Agricultural MarketingCorporatidn/N seed handling installa
 

tions," .(recommendation No. 6)'.
 

Over-all the MSU Consultants recommended reasonable approaches for
 

improvement and expansion of the seed program, approaches that have been;
 

and are being followed, although several years .latler than recommended.
 

3. World Bank Project Identification Mission-' 

-SeedAn "Identification MissionReport Project Nepal" was pre
paredforIBRD by Dr..D.P. Singh (India) on basis of a consultation 

fr .BR by•.DP S' I 

visit March 11-25, 1975.
 

The Mission identified,' "an urgent need and adequate justification 

for establishing a seed project for the production of certified. seeds ,of 

highyielding varieties of cereals, pulses oilseeds, potatoes,Vegetables 

and commercial;crops in order.to tap the immense possibilities :opened 
uD bvthe new seeds for the transformation of.agriculture through a;new
 

strateqw based on science and technology.".:It stressed that,. "it is-:
 

neither -desirabl e nor "possibleI (for: Nepal ) toidepend so lelyon the 

Y/Seed Project Nepal - Identification Mission Report. 'South Asia Projects . 
Division,' IBRD. March 11-25, 1975., 

http:order.to
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imported seeds from India... and that, italso would not be' "desir

able 	to depend on the 'natural spread o' varieties on,a' farof superi or 

mer-to-farmer basis,, as "this "isnot working, in any other country and 

is notworking inNepal." 

-TheIBRD Mission statedithat the goal. of the seed p'roject should 

be, "(a) complete self-sufficiency and self-rel Iance to meet the full 

effective"demand for seed; (b)an adequate buffer stock',to meet the 
flucuation of demand and production; and (c)building up an export
 

potenial .to the extent possible," (primarily potato and jute seed).
 

Following a review and critique of previous :recommendations and
 
studies, anddeficiencies inthe exsting seed program in Nepal*(1975)
 

the .Mission advanced :the following recommendations: (inpart):
 

"1. Development of the physical infra-structure inthe selected area
 

of 40,000 hectares by way of irrigation, reclamation, land -shaping,
 

electrification, organization, communications, etc.
 

"2., Provision of machinery and equipment for farming operations.
 

"3. A larger sized modern seed processing plant", (for 60,000 MT
 

seed!!)
 

'"8. 	Strengthening of research facilities including the feasibility of
 

a full-fledged coll.ege/university,of agriculture or land grant'in

stitution.
 

110. 	Establishment of a large size farm (about 4000 ha): for.production
 

of foundation seed.
 

"11. Establishment of.a national seeds corporation.,
 

"12. 	Establishment of an independent and technically,competent seed
 

certification agency.
 

"13. Seed legislation.
 

"14iEstablishment,of'an enforcement agency."
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These recommendations closely followed the development pattern of the
 

Terai Development Corporation, .(TDC), Pantnagar, India which developed a
 

very successful seed enterprise. The TDC isa share company with'shar-s
 

held by the Agricultural University at Pantnagar, the TDC, and private
 

farmer seed producers:- in about equal proportions. Its base issome
 

4000 ha. of excellent land owned by the Agricultural University, and
 

much good land- newly• brought under cultivatior, in a rather compact zone
 

surrounding the University. The "compact zone" characteristic and association
 

with one of the best of India's agricultural universities undoubtedly
 

contributed in a-major way-to the TDC success. Technical guidance is
 

-always available arid the management and supervision of operations are
 

facilitated by the "compactness" of the area.
 

Successful as it is,theTDC is not a good model for a seed program
 

inNepal, or for that matter, most other developing countries. Concentra

tion of seed production inone compact area inNepal would place impossible
 

burdens on meager communication, transportation, and marketing resources.
 

Itwould subject seed production and supply inNepal to the special
 

risks of having all of one's "eggs ina single basket". Unseasonal
 

rains in the seed production area during harvest - such as happened in 

some parts of India and inNepal"s central and eastern terai inApril 

and May, 1977 - could ruin the entire seed supply ina few days. Finally, 

the single "compact zone" approach would create a host of difficulties in
 

trying to produce seed of varieties developed for,the di'verse .eco-zones .
 

inNepal under one set of conditions.
 

Fortunately, the IBRD Identification Mission .proposal did not:
 

progress further.
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4. :IADS Seed Team Study'.
 

The International Agricultural Development Service (lADS) organized
 

a three man "seed team" or a study and review of the seed progra'm in
 

' 
•Nepal. The team visited inNepal during the period October 4-23, 1976.
 

Observationsl andrecommendations of the IADS Seed team can be
 

summarized as follows:
 

(1) 	The team recognized significant and noteworthy changes that have
 

* 	 taken place in seed-related activities in'Nepal and commended those
 

responsible for such achievments. (see page 7) .
 

(2) 	Itconcurred in draft plans for small seed production and supply
 

units in.the hills, but felt "hat initial steps in this direction
 

should be limited to 5 to 61ocations on an "experimental basis".
 

(3) itsupported the proposal of the Seed Committee that private farmers
 

and groups of farmers inthe terai be encouraged in seed production,
 

processing, storage and marketing and gradually take over more of th(
 

responsibilities for commercial seed now handled by AIC.
 

t4) 	 The team emphasized that the climate, topography and transportation
 

system in Nepal will greatly influence the kind of seed production,
 

processing, storage, and distribution/marketing needed for the
 

country. High relative humidity during and following the.monsoon
 

.was singled as a major technical problem that must be overcome.
 

:5) 	 The widespread acceptance of new wheat varieties was recognized
 

but the team pointed out that the situation was very different in
 

the case of maize and paddy. I'It felt that more adequate arrange

ments for supply of seed-of improved varieties of paddy and maize,
 

_/Rpnnrt ctd in fnntnnt 31 
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and a more effective and resourceful demonstrution/extension 

effort could greatly increase the acceptance and use of im

proved maize and paddy varieties. The USAID/ICP project was 

pointed out as a good beginning in,the right direction. 

*(6) Better organization and greater,effort were recommended to
 

. improve varietal maintenances breeder and foundation seed
 

production at the crop research centers. .The team proposed 

that 	onesection be charged with responsibility for coordi

nating initial seed increases and breeder and foundation seed 

production on a national basis. 

(7) 	 The farmer-to-farmer system of improved seed distribution was 

* 	 recognized as most important in Nepal and the team encouraged
 

efforts to expand and accelerate the process. IFor the hill
 

communities, the team.felt that a series of seed producers
 

was needed to serve as a "pipeline".for the introduction of
 

new varieties into the communities.
 

(8) A igo slow" gradual approach was suggested for implementation 

of a seed certfication scheme. 

(10) 	 The team envisioned AIC evolving into an organization with a 

greater role in the development of the seed as more and 

more seed production, processing, and marketing'are shifted to, 

local seed grower-marketing groups. AIC should play two roles: 

as a major contractor for seed production; and as'a "1develop

ent"and...technical assistance" agency for privatefarmers
 

interested inestablishing private seed operations.- 

(11) 	Consultant/advisors for 3 to 4 years were recomiierded to assist in 

m of .the seed program inNepal.
 



(12), Finally, the team pointed out that foreign exchange should be
 

.used to finance purchase of seed equipment, generators, and
 

vehicles for the seed program, and that substantial local
 

funds would be needed to construct buildings for the seed
 

equipment and seed storage warehouses and depots.
 

,Although the IDAS Seed Team report was rather general, and more
 

reachy" than substantive, four major recommendations were advanced:
 

(1) Improvements in breeder and foundation seed production-to
 

include a better coordinating mechanism and development of
 

adequate facilities at the experiment stations.
 

(2) Gradual transfer of seed production, processing and marketing
 

from AIC to private sector enterprises, especially inthe
 

terai (this was essentially a strong endorsement of proposal
 

by the "Special Seed Committee" formed to draft a seed program
 

plan for Nepal).
 

(3) Provisions for recruitment and funding of a seed specialist
 

(presumably expatriate) with experience in seed production and
 

general management of a seed enterprise to assist AIC in its
 

seed operations for an extended period of time.
 

(4) Indreased emphasis on training of technicians and workers for
 

positions in the seed program/industry.
 

-The first recommendation isbeing implemented under the USAID/ICP 


The second raises an issue which is dealt with elsewhere
'IADS project. 


in this, report. The third and fourth recommendations emphasized a need
 

expressed inmost reports and studies of seed production and supply in
 

Nepal.
 

USAID/ICP-IADS Project
 

Inconnection with the.USAID/ICP-IADS projectI ADS obtained the
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services of a consultant agricultural engineer to plan and design small
 

seed drying, processing, and storage facilties for the Agricultural
 

Experiment Stations at Rampur, Bhairawa, Parwanipur, and Nepalguni.
 

These would be used primarily for the multiplication and production of
 

breeder and foundation seed and for seed. to be used in "demonstration
 

kits.
 

For each of the four stations the following facilties were re

commended:
 

(1) A 3-6 MT/day sack dryer.
 

(2) A 6-8 MT processing,plant consisting of a 0.5-0.8 TPH basic
 
air-screen cleaner, seed treater, packaging system, with.
 
necessary elevators and conveyors.
 

(3) Maize sheller and threshers for wheat, rice and similar crops,.
 

(4) A 200 MT storage unit with 5OMT conditioned space at Parwanipur

and Rampur and 100 MT conditioned gpace at Bhairawa and Nepal
guni (to maintain conditions of 65 F and 65% relative humidity)
 

For drying several Siebring dryers already available are being
 

converted from gasoline engine to electric motor operation. The heater
 

units burn fuel oil. The consultant also proposed the procurement of an
 

IRRI type rice hull fired dryer and a cob fueled dryer from India. These
 

will be evaluated on an experimental basis and ifsuccessful 
-and.
 

there's no reason to believe that they won't be successful -.additional 

units can 6e fabricated inNepal for use at other-stations. The main 

advantage of such "cob" and "rice ,hull"'fueled'dryers is, of course, the 

savings on cost offuel. Fuel oil or diesel oil is very expensive in 

Nepal. 

The proposals and recommendations relating to'breeder and founda

tion seed facilities are excellent and should be implemented under the,,
 

USAID/ICP-IADS project as soon as feasible.
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6. Nepal Special Committee Report7
 

The MFAI/Nepal established a special comittee to review previous
 

studies and recommendations relating to seed production and supply in
 

Nepal and to develop plans for expanding and improving the present
 

effort. The committee was chaired by Mr. A.M. Pradhanag, Chief, Agri

cultural Botany Division. Other members were: Mr. I.R. Regmi, ASPC,.
 

Mr. 	J. Wison, USAID, Dr. P.S. Rana, Chief, Seed Division, AIC, and irs.
 

Kamlesh L. Rajbhandary, Agricultural Botanist (Seed Unit),,Agriculture
 

Botany Division.
 

The 	committee addressed itself to the needs for improved seed of
 

paddy, maize, wheat, barley and some vegetables as envisaged in the 2nd
 

Five Year Plan, as well as longer term needs. As a major guideline, the 

committee established the principle of regional and localized seed
 

production and distribution. It felt that minimizing the movement of 

seed from one region to another would reduce tranpsortation costs, lower
 

seed prices, and permit closer control of the quality of the seed.
 

Targets for the seed program were'established for a five year
 

period (1977-78 to 1981-82). The "end of plan" targets (1981-82) are as
 

,fo!lows: 

* 	Development. Metric Tons of Seed
 
'Region . Paddy Wheat Maize Barley Totals
 

,Eastern 470 1245 50 -- 1768 

Central 350 1920 450 600 3320 

Western 600 1535 60 -- '2195 

Far Western ~ 225 960 45 1230' 

TOTALS 	 164. 5660 605 600 8510
' 

-1Seed Program Draft. Prepared .by Special Seed Comittee, A.M..Pradhanag,
 
Chief, Agricultural Botany'Divsion, Chairman. Undated.
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The targets established for vegetable seed production by 1981-82
 

are: 
Metric Tons of Seed 

'Year, Winter Vegetables Khariff Vegetables 

4.0
 

As the "long term potential" or goal the committee felt that supply of
 

25%of the total seed needed'for planting should be given consideration.
 

Achievement of this goal would require the production and marketing of
 

about 26,000 MT seed per year.
 

Proposed seed multiplication districts are:
 

1981-82 	 11.5 


(1) 	Eastern Region
 

(a) Terai - Morang, Jhapa, and Sunsari 

(.b)Hills - Kotang, Illam, Dankuta 

(2) 	Central Region
 

(a) 	Terai - Chitwan, Makwanpur, Barsa, Parsa, and Dhanusha . 

(b) Hills - Kathmandu and Sindhuli Madi
 

(3) Western Region 

(a). Terai - Rupandehi and Kapilvasta 

(b) 	Hills- Pokhara, Baglung, and.Tanahu
 

(.4) 	 Far Western Region 

(a). Teral - Dang Deokhuri, Banke and Kailali 

(b) 	 Hil ls Baitadi, Doti, Jumla and Rukum. 

To accomplish the targets established the committee recommended the
 

establishment of seed processing units for the teral and hills zones as:
 

follows:
 

Processing Units
 
.Tera i Hills* 

u MT/day) -(6-8(3-4 MT/day), 

SEastern Region Biratnager Dhankuta 

Central Region.. (Hetaura-existing).. Kathmandu 



' 
Western Region Bhairawa (Pokhara-existing)
 

Far Western Region Nepalgunj or Kailali Surket and Baitadi
 

*In.addition, the Seed Committee proposed-seven-mini-plants with 

hand operated, low capacity equipment for selected "pockets in the 
hills.". 

Recognizing the need for 	better located and.improved storage/depot.
 

Facilities for the seed before and after processing and during distribu

tion and marketing the committee proposed development of seed storage 

Facilities as follows. 

Seed.Storage Proposed By.,1980/81 
(numbers in C ) are, capacity..in MT)

Hi 1ls**Region 	 Terai 


Eastern 	 Siraha (50) Dhanhkuta (50)
 

Saptari (300) Khotang (.50)
 

Sunsari-Moranj (1000*) 111am (50)
 

Jhapa (100)
 

Central 	 Makwanpur (1000*) Chitwan (200)
 

Bara and Parsa (600*) Sindhuli (50)
 

Dhanusa (400) Kathmandu (.150)
 

Rautahat (100)
 

Western 	 Palpal (100) Pokhara (200*)
 

Kapilvastu (250) Baglung (50)
 

Rupandehi (1000) Tanahu (50)
 

Far Western Banke (1000*) 'Surket (100)
 

Kalali (150) Dang (100)
 

.Kanchanpur (50) 
 Baitadi (50) 

Jumla. (50) 
.... ? : Rukum (50) 

Rukum (50)
*Constructed .or under construction 
**In,addition to,main",-hi11storage, units indicated,, the Nepal Seed 
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Committee suggested a need for 25 additional sub-units (10 MT)
 
inhill pockets.
 

The Nepal Seed Committee also addressed.itself to some aspects of or

ganization of the seed program, and the development of supporting services.
 

Organization --,The orderly release of varieties should be through
 

the recently established Variety Release Committee. The Variety Release
 

Committee should not only evaluate the merits of new varieties proposed 

for release, but also catalogue popular, existing varieties and make 

determinationof which of these should be maintained and set-up for 

breeder and foundation seed production.
 

The-breeder and foundati'on seed programs at the agricultural experi

ment stations.should be provided with adequate processing and storage
 

facilities so that insufficient supplies of these basic classes.of seed
 

wil.l nbtbel.a constraint on the production and supply of seed to farmers. 

A-.seed production specialist should be posted in each seed production
 

region to coordinate assistance to seed producers and private seed
 

enterprises from the various research, extension, and other service
 

agencies in the region. The specialist would also-be coordinator of the
 

total seed production effort in'the region involving the joint efforts
 

of the regional and district officers and staffs ofUAIC,'ADB, and Agri

.culture Department farms, stations and regional seed testing and certificati6n
 

laboratories.
 

The Seed Committee recognized the-many technical ,economic, and 

management problems involved in'producing, processing, storing and 

marketing seed on a "mass" scale and that government and "semi-gover'n-I 

ment" agencies would.have to take the lead in establishing seed production 

and supply on a economically viable basis. Itstrongly urged, however, 

that "considerable room" be left-for private sector developments., 

http:classes.of
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"Shifting of responsibilities to, private sectors,", however, should not 

be undertaken until it (the private sector), "isprepared and experienced
 

enough. Emphasis should always be on "quality seed" and seed enterprise
 

public or private which Are doing good jobs should be, "strongly 

''supported technically and should also be protected from competition by 

the ordinary seed suppliers,". The Department of Agriculture should
 

register and recognize seed enterprises (including nurseries) who wish
 

to do seed business in a scientific way. The criteria needed for regis

tration should be that the seed sold by the organized enterprises should
 

be processed, packaged and labelled with information on kind, variety,
 

purity and germination.
 

Private seed enterprises should 'be fully.supported by seed testing 

and inspection services, advisory services and technical support from the
 

crop coordinated programs and other specialists of the Department of
 

Agriculture, through long and short term loans from ADB for needed
 

investments, and through free.and full access to the latest information
 

developed by research on new varieties, production practices, etc..
 

'AIC should contract.seed production with private seed enterprises on
 

a firs t, priority basis., 

.Supporting Services - The Seed Technology and Development Uni t of 

the AgIriculture Botany Division should be developed and adequately' 

staffed to enable it to make prompt and timely field inspections and 

seed tests. Four regional seed testing/inspection branches should be 

established -.one ineach region. The Seed Unit will have to further 

develop and refine the techniques of field inspection, sampling and 

seed testing so important in quality control. Workers will have to be 

trained and periodically provided with opportunities for "refresher" 

training. 'A committee should be established (Anr. Dept., AIC, and other 
+,... .+ . .4:.+ ; + ++ ++ ..+ 
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concerned agencies) to review, approve, and authorize implementation of 

all standards and regulations relating to seed production and supply.
 

In view of the many technical problems associated with production, 

storage, and distribution of seed in NeIpal, the Seed Unit must also be 

provided with resources to do the adaptive ,"problem-solving"research 

needed to resolve the problems to the extent possible. 
The Extension Service must step-up its efforts to persuade farmers 

to adopt improved seed through convincing, realistic demonstrations and
 

all other means. J.T. and J.T.A. workers must be trained so that they
 

can assist with the selection and supervision of seed growers.
 

Personnel ,- at full development, the Seed Committee'envisaged a 

need for 20 "Gazetted Level" and 40 "Non-gazetted Level" personnel 

(excluding semi-skil led and common I"abOrers). These personnel would 

have to be trained at various levels: 4-8 weeks study tours, 3-6 month 

training courses, advanced training .and advanced degree training. 

Operating Procedures -- The Seed Committee proposed the following 

general operational procedures and policies: 

(1) TheVariety Release Committee should be the designated final,
 

authoritj on releaseand maintenance of varieties in the seed 

program. 

(2) A Central Seed MultiplicationCommittee should be established
 

and charged with responsibilities for formulating and approving
 

all quality control standards.
 

(3) Seed multiplication and production should,be on a regional basis 

.under the guidance of a "Seed Multiplication Execution Committee" 

chaired by the Regional Director and consisting of representatives 

of AICO ADB, Seed Technology Unit of the Agriculture Botany Division, 

Research and Extension Stations, and other Agencies. 'ARegional Seed 
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Production Officer should be appointed and serve as secretary 

of the committee. Sub-committees should be formed as needed at 

district level. 

(4) The research stations should be responsbile for varietal maintenance
 

and the production and supply of breeder seed and foundation seed.
 

(5) Certified seed production should be carried out by selected far

mers as usual. Attempts should to be made to involve the village
 

cooperatives in the production of seed.
 

(6) Every effort must,be made toinvolve the private sector in the seed
 

program.
 

(7) The AIC should continue to shoulder the responsibility for selec

tion of seed producers, collection of rharvested seed, processing,
 

storage, distribution and marketing, and develop the necessary,
 

facilities to carry out these functions.'
 

(8) The Seed Technology and Development Unit of the-Agriculture' Botany
 

Division should,:continue with responsibility for all quality control
 

aspects of the seed program and provided with additional staff,
 

and facilities, as required.
 

(9) Major seed multiplication, processing and distribution programs
 

.
should be in the terai areas, For the hills smaller programs in
 

a few selected areas should be carried out.
 

The Seed Committee obviously spent a lot of time and effort in formulating
 

its proposals. They are, ingeneral, quite reasonable and provide a
 

suitable framework for developing more specific plans for expanding and
 

improving seed production and supply in Nepal.
 

7. German Assistance for Seed Processing-Equipment
 

German assistance has agreed to supply HMG (AIC) with complete sets
 

of equipment for four moderate size seed*e ,processing plants. In turnAIC
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has a"greed toprovide "housing" for the equipment innew warehouse 

-construction at four sites. It has been decided to locate the four seed 

plants in the teral one plant in each region. 

-1_" 1 ions of the seed processing plants.are (will be): 

Biratnagar (Eastern terai)
 

Janakpur (Central terai)
 

Bhairawa (Western terai)
 

Nepalgunj (Far Western terai,
 

Each set of equipment includes a dryer, preCleaner, two basic air 

screen cleaners with matched capacity length graders, seed treater, 

packaging system, necessary intake elevators and handling/conveying 

equipment, and an electric generator. The hourly capacity of each plant 

should be about 1.5 to 2.0 MTH.
 

The equipment being provided and other related items are more fully
 

described in ANNEX A. 

German assistance is' also providing an engineer for a 6 month 

period beginning o/a November 1,1977, to supervise the installation and 

' start-up of the plants, and to give on-the-job training to the personnel, 

who will operate the plants.
 

B. Present Status of Seed Program InNepal
 

,1.Features and Characteristics
 

Presently, the seed program in Nepal is.rather loosely organized 

and poorly coordinated. Pertinent organizational features,a.nd opera

tional procedures are described and discussed,below., 

-Recommendations for the release and maintenance of varietiesrin'. 

:the "seed "ogram" a Variety Release Committee.p is made by 

-TheCroop Coordinating Units",for the major crops, i.e., paddy, 

maize, and wheat maintain the varieties and produce breeder rand foundation
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seed. Foundation seed are-also produced at certain farms operated by the
 

Department of Agriculture.
 

"-A Central and Regional Seed Committees composed of representatives 

of the Department of Agriculture, AIC, and ADB establish annual seed
 

production targets for paddy, maize, and wheat.
 

are often reduced by AIC because they are "too
 

high". AIC does not want to bear.the risk of investing in seed that
 

cannot be marketed, hence, its production schedules tend to be very
 

conservative.
 

-AIC has the main responsibility for the production, processing,
 

storage and distribution of seed. For the most part seed are produced
 

under contractual agreements with private farmers. AIC provides "founda

tion" or 'certified" seed and some supervision, then lifts the seed
 

after harvest for processing, packaging and storage. Some seed are also
 

produced by the experiment stations, demonstration farms, etc., and are,
 

'transferred to AIC for processing, storage and marketing.
 

-Seed growers are paida premium of up to 30% over "grain price
 

for the seed subject-to discounts for the various quality factors as
 

determined by seed tests. The average premium after discounting is
-

slightly over 20%.. 

-In times when there is a short-fall in scheduled seed production 

because of adyerse weather on unanticipated demand, AIC selects and
 

purchases grain stocks from farmers for use as seed.
 

-The:Seed Technology and Development Unit of the Agriculture Botany 

Division operates "n inspection and testing service. Its specialists 

try to inspect seed production fields, and sample harvested seed which 

isthen tested to determine if its meets established standards. 

-AI1C processes seed,,at the Hetaura facility or at a few other sites
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equipped with small cleaners. The seed are.then stored until distributed
 

-Distribution channels are from the AIC main storehouses.to regional
 

or branch storage units and then to the+cooperatives.or private trad ers.'
 

at which point sales are made to farmers.
 

-The A"ricultural Devleopment Bank grants some credit to farmers
 

.who purchase seed through the cooperatives.
 

, -In the last year or so, AIC has also became involved indistributior
 

and marketing of some'vegetable seed,.and,seed of crops other than
 

paddy, maize, and wheat such as mung 'bean and sesbania.
 

-Seed prices'are apparently established on the basis of actual
 

costs and are uniform for each crop despite wide differences in the
 

qual ity of.'seed distributed and marketed.
 

-AIC seed operations and activities are supervised and coordinated
 

by.*its Seed Division.
 

Despite .limited resources and facilities, poor coordination, and'a
 

rather loose:organization the seed program in Nepal has Made substantial
 

progress. One measure of this progress is evident in the data on distri

bution and marketing of seed from 1966-67 to 1975-76 in Table 2.
 

These data, of course, show quite clearly that most of the progress has
 

been made for wheat. Paddy and maize seed distribution have been very
 

low and stagnant.
 

For,1977, the seed situation in Nepalis not good. Unseasonable'
 

rains-during the harvest for wheat and winter maize caused severe de

terioration of the seed and rendered some of it unsuitable for.planting

purposes. About 1200 MT of wheat seed of uncertain quality were located ,
 

for planting the wheat crop in Oct.-Nov.,,.1977, while there.is a ready
 

demand for at least 2200 11T, and with a little effort the effective
 

'demand cobld be pushed to 2500-3000 MT.
 

http:there.is
http:cooperatives.or
http:storehouses.to
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-
Table 2 * Seed distributed-and marketed inNepal, 1966-67 to 1975-76.
 

Metric Tons Seed'Distributed
 
Year Paddy Wheat 'Maize
 

.1966-67 140 162
 

1967-68 231 508 30
 

1968-69 253 426 49
 

1969-70 .210 411 40
 

1970-71 102 326 47
 

1971-72 / 265 814 -56
 

1972-73 164 1873 50
 

1973-74 434 1236 46
 
1974-75 326 1642 50
 

1975-76 183 1739 132
 

Source: AIC
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'The 1977 production target for maize seed was 225 MT while the 

paddy seed target was 400 MT. The production of maize and paddy seed, 

however, were poor because of unseasonable early rains and droughts 

during the monsoon period. Thus, the targets will probably not be 

achi ~ved. 

2. Facilities
 

With the exceptions of the Hetaura seed processing center, the 

small seed processing unit at the Gandaki Anchol Agricultural Develop

ment Project, the Central Seed Testing Laboratory of the Agriculture 

Botany Division (Kathmandu) and an increasing cadre of private contract
 

seed producers, the facilities and resources for seed production and
 

supply in Nepal have been extremely limited. This situation, however,
 

will besubstantially improved-when new facilities under development and
 

programmed come on-streamin 1978 and 1979. These have been discussed
 

previously, and will be considered again under the-Project Proposal
 

Section.
 

3.',Personnel.
 

The Seed Division of AIC is headed by a Division Chief and head

quartered in Kathmandu. There isan Agricultural Officer (AO)'for seed
 

production with several Junior Technicians (JT), an Administrative
 

Dfficer (vacant) with office staff, an AO for plant protection and the
 

regional and district AOs and JTs at field level. Regional and Branch
 

staff is as follows:
 

Regional Offices Personnel 

Biratnagar I AO &,I JT 

Pokhara IAO & I JT 

Nepalqunj- I AO & I JT 
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Main-Branch Offices 

-Dhangari I JT 

Birqunj IAO & 2 JTS 

Junakpur 1 AO & I JT 

Kathmandu 1 AO & 1 JT 

Bhairawa 1 AO & 1 JT 

Hetaura Seed Fac~il,tY 3-AOs & I JT 

The personnel listed have responsibility for seed production, pro

cessing, distribution and marketing in addition to other duties. In
 

other words, most of them do not devote full time to seed.
 

The Seed Technology and Development unit of the Agriculture Botany
 

Division'isheaded by a senior AO and has a staff of 3-4 AOs, a few JTs
 

and'some part-time workers. -Responsibilities include adaptive, problem

solving research, seed testing, field inspection, and development of
 

quality standards.
 

The AIC Seed-Division has 3 agricultural officers well trained in
 

seed technology, while the Seed Technology. and Development Unit, 'Divi-.
 

sion of.Agriculture Botany also has about 3 well trained seed specialists.
 

Over-all, staffing of the various units involved inseed production
 

and supply is inadequate in terms of numbers, training, and experience.
 

4. Deficfencies, I'nadequacies, and-Problems
 

Some of the deficiencies and inadequacies of the present seed pro

gram in Nepal were pointed out in previous discussions. These are iden

''tified more specifically here alongwith others not previously men

tioned.
 

(a)Poor Coordination ,. There appears to be rather poor coordinatioi
 

among the several operational components of the seed program.
 

'(1) Breeder and foundation seed supplies are often inadequate,"
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for the seed production goals established.
 

(2)Annual seed production targets are established and then often
 

scaled down by implementing agencies.
 

(3)Seed production plans are so loosely coordinated that no one'
 

person or office appears to know the location and number of
 

hectares under seed production until harvest or ven later.
 

(4)Demand.estimates and orders for seed originating-in the
 

districts are often too late to take into account inproduction
 

plans, and to permit timely distributions.and delivery.
 

(b)Ineffective Organization -- "On paper" the seed program is.
 

quite well organized: the Department of Agricultureresearch stations
 

produce and supply foundation seed; AIC's Seed Division contracts for
 

seed production, processes and stores the seed; AIC's Marketing Division
 

distributes and markets the seed produced; the Division of Agriculture
 

Botany's Seed Technology Unit establishes quality standards, inspects
 

fields to determine if standards are met, samples and tests the seed to 

establish quality and determine the premium to be paid to seed growers, 

and approves seed lots as "certified" or as 'improved seed"; the coopera

tive'societies and private traders take delivery of seed from AIC and 

sell them to farmers. 

In practice, however, this organization is relatively ineffective. 

AIC's Seed Division has the responsibility.for seed production and 

supply, but lacks the authority and personnel to make the timely decisiont 

and take the timely actions required for the production of good quality 

seed. The experiment stations often produce substantial quantities of 

"certified" and "improved" seed but not enough foundation seed of the
 

varieties inthe seed program. The Seed Technology Unit of the Agricul,

ture Botany Division doesn't have the personnel or transportation to..
 



inspect all seed production fields, and at the proper time. Similarily,
 

over-loading of the testing laboratory results in long delays inestablish

ing the quality and premium for seed. AIC's Marketing Division often
 

delivers seed too late for planting, and/or of the wrong varieties. The
 

cooperative societies "book" very. limited amounts of seed and when the 

supply is exhausted, reorder too late for delivery. The results are
 

shortages of seed.
 

(c)Poor Quality Seed-- The seed produced and marketed are often
 

of very low quality. Farmers complain about varietal mixtures, mis

labelled varieties, and, mostfrequently, about poor germination in the
 

field. The causes of these quality problems are climatic, inadequate
 

supe~ision of production and processing, lack of technical knowledge,,
 

poor and careless transportation and storage.
 

(d)Inadequate Facilities -- Existing facilities are inadequate
 

(and/or poorly located) for even present levels of ptoduction. As
 

previously mentioned this situation will substantially improve when
 

facilities now being developed come on-stream.
 

(e)Insufficient Personnel -- The personnel assigned duties in'the
 

present seed programs are too few, some are not well trained, and all
 

are handicapped by lack of-transportation, and decent living quarters.
 

As a consequence, the personnel are often immobilized at times when they 

need to be visiting and working withseed producers. Many also maintain 

homes inKathmandu, view field posts as temporary, and spend a lot of 

,their time and energy trying to get posted back In Kathmandu. 

(f)Poorly Developed Transportation System -- The poor development 

of the transportation systan inNepal severely impedes supply operations 

of-all types. This is a "fact-of-life" which must be taken into considera

tion inplanning for,and implementing seed operations to a much greater 



extent.than inthe past or even at present.
 

(g)Adverse Climatic Conditions -- Climatic conditions in Nepal ar 

not favorable for seed production and storage. They are not, however, 

any more unfavorable than inthe Eastern States in India, Bangladesh, 

Thailand, and countries inCentral America, all of which have or are 
developing resonably effective seed programs. Itshould be recognized,
 

however, that generally unfavorable climatic conditions (monisoon rains,
 

high humidities from May to January, warm temperatures from April to
 

October) combined with a poorly developed transportation system and
 

difficult terrain, do create problems that are especially - almost
 

uniquely- severe.
 

C. Summary and Conclusions
 

The "background" of Nepal's seed program - with emphasis on rele

vant projects, studies and reviews- was reviewed insome detail to take
 

maximum advantage of ideas and preceptions of the several individuals
 

and teams who have closely examined seed production and supply inthe
 

country.
 

Although the studies and-reviews differ substantiallyivin recommenda

tions regarding location, scope, and general organizational structure of
 

the seed program inNepal, there isunaminous agreement on several key
 

aspects:,
 

(1)Nepal has made noteworthy progress indevelopment of seed
 

product'jn and supply, but: much remains to be done. The seed prograrm
 

needs to be ev.D ided and improved so' that itcan adequately support
 

agricultural devel hpment efforts.
 

(2).Inadequacies and inefficiencies inthe seed program are acting
 

as a contraint to agriculLaral development, i.e., improvement of
 

crop production. Conversely, improved seed are not being used as
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effectively as they-should to improve agricultural production.
 

(3), Expanding and improving the seed program in Nepal will require

(a)More efficient and effective organization.
 

(b)More adequate facilities.
 

(c)More and better trained personnel.
 

(d)A stronger committment on the part of HMG Agencies in

volved to develop and improve seed production and supply.
 

'(4) 	The services of experienced consultants - long and short term 

are needed to assist the operational agencies involved in seed produc-. 

tion and supply"to increase their capability, efficiency, and effective. 

ness. 

III. PROPOSED SEED PRODUCTION AND SUPPLY PROJECT
 

The project proposed here isa modification of the proposal
 

in the-Project Review Paper (PRP) "Seed Production and Input Storage" as
 

developed by USAID/Nepal, dated December 17, 1976. Ittakes into account:
 

(1)the findings and recommendations of several individuals and teams
 

who reviewed and studied the "seed situation"' inNepal since 1973; (2)
 

the findings of the authors during their consultations in Nepal inJuly-


September, 1977;, (3)the experiences in seed program development in
 

other countries in.the region; and,(4),recent actions'and comnittments in
 

Nepal 'that have occurred since the PRP was developed.
 

A. Project Background
 

The general agricultural situation in Nepal and the background and
 

present status of seed production and supply',were reviewed and discussed.
 

indetail inSection I and II. Only the most relevant recent and on

going activities are.repeated here.
 

1.USAID/ICP-IADS Project 

The goal of the ICP project is: "To increase the average productivi i 
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of Nepal's foodgrain cropping system, particularly on small hi 1 farms,
 

in order to address the national objectives of increasing food grain
 

production, improving income distribution, and-raising the nutritional
 

status". The project purpose is: "To assist in strengthening the Ministry
 

of Food, Agriculture and Irrigation's (MFAI) capacity to (a)generate
 

improved production technology and inputs for the major food grain crops
 

and related cropping systems, and (b)to transfer that technology to
 

farmers in such a way that it is readily accepted."
 

3y the.end of the ICP it is envisaged that:
 

'(a) a creation/dissemination/adoption system of adaptive research
 

wil beestablished which draws heavily on the experience
 

gained by using the research-cum-demonstration kits on the
 

farmers land.
 

'(b) cooperating research-farms/stations (will) have :been upgraded
 

so as to serve as basic facilities to be used in the-continuation
 

of the project.
 

(c),	research (will havey been completed on the domestic production,
 

processing, quality control, and 'distribution of newly recommended
 

seed varieties and a decision made as to how the seed industry,
 

should be organized and administered, drawing upon research
 

done and experience gained in a pilot seed processing plant
 

established in the Far Western Region.
 

"(d) 	 capabilityto conduct small agriculture-specific social science
 

research projects (will have been) enhanced in private research
 

organizations and HMG Corporations andDepartments."
 

With the assis'tance'of the IADS external specialist staff, the ICP 

is concentrating on adaptive varietal and production technology-research, 

'and 	"croppi ng systems" that will permit greater cropping intensity and
 



higher'levels of production. On-farm testing and evaluation of new
 

.varieties production technology, and cropping systems are key ele

ments of the ICP strategy. Success inthis approach will permit
 

development of the most effective mechanism(s) for translating research
 

developments and findings into increased production inthe 'farmers'
 

fields.
 

2. German Assistance for Seed Processing Equipment.14
 

German Assistance has agreed to provide Nepal, (AIC) with equipment
 

sufficient for four moderate-size (1.5-2.0 TPH) seed processing plants.
 

A decision has been made to locate the four seed plants in the .terai
 

zone of each of the four development regions:
 

Biratnagar (Eastern Region,
 

Janakpur ('Central Region)
 

Bhairawa (Western Region)
 

Nepalgunj (Far-Western Region).
 

The equipment is to be located in a portion of newrseed storehouses
 

constructed at the four sites above. A German engineer is being assigned 

for a 6 month period beginning o/a November 1, 1977, to supervise installa, 

tion of the equipment, start-up operations and-train personnel.. The 

plants are scheduled to begin,operation inApril-May,. 1978. 

The German-assisted seed plants are described inmore detail in
 

ANNEX A.
 

3. UNDP /FAO Assisted Facility at Hetaura
 

The modern, high capacity seed facility established at Hetaura with
 

UNDP/FAO assistance isdescribed indetail inANNEX A, itwill, of
 

course, be a major component of any seed-program in Nepal.
 

http:Equipment.14
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4. AIC/Seed Storage Warehouses
 

AIC has constructed or has under construction seed warehouses as
 

follows:.
 

Location Rated Capacity (MT) Status
 

Biratnagar (Ithai)* 1000* Completed
 

Birganj 500 Early, 1978
 

Hetaura** 1000 Completed
 

Napalgunj* 1000 Dec., 1977
 

Janakpur* 1000 Mid-1978
 

Pokhara 600 Early-1978
 

Taulihawa 250. Late. 1978
 

*German assisted seed-equipment for drying-processing-packaging will
 
be located-in storehouses reducing capacity to about 500-600 MT.
 

**Integral part of UNDP/FAO assisted Hetaura seed facilty.
 

The new seed storage houses listed above are of good quality with,elevated:
 

reinforced concrete floors to facilitate rodent control and loading

unloading,.ventilating fansplastered brick walls, a partition dividing : 

storehouse into two portions, and a treated wood slat (solid) roof : 

covered with, metal roofing. 

The AIC has additional'.seed storage of a much less satisfactory type
 

at:
 

Bhairawa -----------
-------300 MT
 

Kathmandu ----------------300 MT
 

Bharatpur- . . .300 MT
 

Janakpur------ ------------ 300 MT
 

Biratnagar-,-- -------------300 MT
 

This storage-is.part of existing AIC sales/distribution facilities.
 

It~is envisaged that itwill be used mainly as intermediate and sales
 

Dbint storaur.
 



39
 

'AIC is also supervising .the construction (under World Bank proj ct)
 

of 8 general. storage godowns of 50 MT each for the Nuwakot District
 

Panchayats and 2 general storage godowns in Rasuwa District. These will
 

be used for fertilizer, small implements and seed.
 

5. Regional Seed Testing/Certification Laboratories
 

The Department of Agriculture's Division of Agricul ture Botany
 

(Seed Technology Unit) has made the decision to establlsh four regional
 

seed testing/certification centers. This will ge facilitate and
 

expedite the timely implementation of field inspections, sampling, and
 

seed testing. .
 

Most major items of equipment have already .been procured and are in
 
straete enrl estin Lbrtr at a
a ee 

storage at the Central Seed T ng Laboratory at Kathmndu. Space is 

to be made available in existing units of the Departmen of Agriculture 

within each region. The locations of theLfour regional seed certifica

*inn/lac inn 1 boratories are: 

-Biratnagar (at small, experiment station)
 

-Hetaura (UNDP/FAO assisted seed center)
 

-Bhairawa (at wheat research station)
 

-Nepalgunj (at experiment station)
 

6.. Breeder and Foundation Seed Facilities
 

:Facilities for production, processing and storage ofl breeder and
 

foundation seed are being provided under the USAID/ICP-IADS project.
 

The IADS obtained services of an engineer -consultant intjay-June,1977,
 

to review facilities for handling breeder and faoundatio '-seed and to
 

make appropriate recommendations.
 

Four facilities were recommended to be located at:
 

Rampur (main maize research station)
 

Parwanipur_(main rice research station)
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Bhairawa (main wheat research Station
 

Nepalgunj (main research station in Fai 
 rm rt,,yiunj 

The facilities proposed are to be housed in 
new construction and
 

include (at each of the four stations)::!
 

(1) A 3-6 MT per day sack or bag dryer under shed. Modified Sebring
 
heat-fan units (oil-fired) will be used for drying. However, an
 

IRRI type "rice hull" dryer, and a "cob-burning".dryer from India
 

'
will also be brought in,and if'satisfactory, will eventually be.,
 

substituted for the oil-fired Sebring units.
 

(2) A processing-cleaning plant with equipment for :capacity of
 

6-8 MT seed/day. The plants will be equipped with a'basic seed'
 

cleaner, necessary elevators and holding bins, a seed treater,
 
and a p,ckaging system. 
The building housing the processing
 

plant will have sufficient space for additional equipment such
 

as a
very small seed cleanpr and length grading machine when
 

and ifneeded.
 

(3) A 200 MT capacity seed storage house divided infour equal units
 

of 50 MT each. At Parwanipur.and Rampur one of the 50'4T rooms
 

will be insulated and airconditioned to'about 18uC and 60 to
 

65% relative humidity, while at Nepalgunj and Bhairawa two of the
 

50 MT rooms will be air-conditi6ned.
 

(5) A threshing/drying floor and threshers.
 

(6) An electric generator of sufficient capacity to power the
 

air-conditioning system (for storage) and basic cleaners.
 
(7) Miscellaneous equipment such as sampling devices, a
germinator,
 

hand screens, moisture,tester,.bag trucks, etc. 
 -

Inaddition to breeder and foundation seed, the facilities wil1 also,
 

be used to process and .package the seed used for trials and the "demo"tra

t ro"kits.. "
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B. Project Goal and Purpose
 

1Project Goal
 

The goal of the project is to assist HMG to achieve the national
 

objectives of increasing food grain production, raising the.nutritional
 

status of the people, and improving income distribution.
 

2.Project Purpose
 

The purpose of the project isto assist the MFAI and AIC inestab

lishing an effective, responsible and responsive program/industry for
 

producing, processing, and supplying good quality seed of improved
 

varieties to farmers.
 

C. Project Concept
 

The project is designed (1)to provide a mechanismfor the integra

tion of existing seed operations in Nepal into an effective and efficient 

seed program/industry, (2)to provide for improvements in operational 

components and supporting services required to achieve seed production/supply 

targets for the next five years, and:(3) to establish a sound base for 

expansion of the seed program as may be needed inlater years. The 

period of the project isfive (5)years.
 

D. Scope of Program and Production Targets
 

Persons and teams who have studied reviewed agricultural development 
inNepal agree- without exption that insufficient supplies of seed, 

of improved varieties, inefficient distribution, and low seed quality:
 

act as a constraint to improvements in.!crop production. Those who were
 

concerned specifically with seed production and supply have recommended
 

expansion and improvements of Nepal's seed program. There has not been
 

general, agreement, however, on the "scope" of the improved seed program
 

needed inNepal, or.on the quantities of.seed required.
 



1.-Scope of Seed Program 

The present sec d , productionand supply effort in Nepal is con

centrated in the terai zone and the Kathmandu and Pokhara valleys. 

These are the most accessible areas. The Nepal Special Seed!Conmmittee
 

recommendations emphasize the terai zone but also provide.for expansion
 

of activities in the hills. Similarly, the. IADS Seed Team pointed out
 

that there was much greater potential for developing an effective seed
 

program'for the terai, but that "seed streams" also had to be established
 

into the hills. The IBRD Identification Mission envisaged a single,
 

compact seed production/ processing area in Nepal, which in effect also
 

emphasized the terai.
 

Cropland in Nepal .(paddy, maize, wheat, barley, millet and oilseeds)
 

is divided among the.terai, hills, and mountain zones as follows:
 

Zone Hectares (000) %
 

Mountains 113.1 5 

Hills 67805, 30 

Terai . 1451.3, 65 

From the'standpoint of specific crops the di-vision:,among the three 

zones is: 

Terai Hills. Mountai ns 

Ha 000) 1 Ha,00) % Ha(000) % 

Paddy 1024.0 82 196.4 16 20.0 2 

Maize. 141.0 32 264.1 59 41.8 9 

.Wheat 174.0 60 93.1 32 22.51-- 8 

iBarley 8.0 30 10.1 36 9.2 34 

Others 104.3 44 114.3 48 18.6- 8 

(millet & oilseed) 



The dominance of cropland in the terai is very evident iniithese 

has the greatest potential for increasingstatistics. The terai also 


the area under production, yield per unit area, and cropping intensity.
 

Furthermore, transportation and the,other infrastructure for input
 

supply are much better in the terai than in the hills and mountains.
 

For these several reasons, the proportion of -the seed program effort in
 

Nepal devoted to supplying seed in the terai is,will be, and should be
 

greater than its proportion of cropland.
 

While the terai zone will consume the,!biggest portion of the seed
 

produced in Nepal, the hills zone, which includes the Kathmanduand
 

Pokhara valleys, are important and cannot be neglected. The project
 

provides for a feasible and reasonable level of seed production and
 

supply in the hill and mountain zones.-,
 

2.,Seed Production Targets
 

Projections on the effective demand for seed in Nepal, which are
 

based mostly on experiences in"other.developing countries, vary con

siderably among the individuals..and teams who have reviewed the situation.
 

The IBRD Project Identification.Mission envisaged development of a
 

The IADS Seed Team cited a
program to produce 60,000 MT of seed p.a. 


"theoretical need" for an annual replacement of 25% of seed needed which
 

would.require about 23,000 MT/year, but then stated that the "effective
 

demand" in the-next 5-10 years would probably be much lower. The Nepal,
 

Sepcial SeedCommittee also cited a "theoretical need" for 25% annual
 

replacement of seed (about 26,000.MT) but projected a target of 8500 

MT/year by 1981-82. 

In our view, assessi ents of the "effective demand" for seed-in 

Nepal during the next five years must take into account (1)the present 

levels of acceptance of improved varieties for each major crop, i.e.,-% 

http:26,000.MT
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of total crop.area planted to. improved varieties; (2)the quantities and 
kinds of seed marketed in the different regions and zones during the 

last several years; (3)the mode of pollination of the crop and the 

rapidity of varietal deterioration; (4)the ease with which farmers can
 

save seed; (5)the present and projected intensity of the-varietal
 

developmenteffort; (6)transportation and delivery system; (7)and
 

experiences inother countries. 

Most of these factors involve subjective judgements; a few can be 
quantified. For our assessment of seedneeded in Nepal during the next 

five years',-we started with those factors could, be quantified and then 

added injudgements, based on technical considerations and experience. 

Estimates of the present level (%area) of acceptance and use of 

improved varieties of paddy, maize, and wheat are: 

% Area under Improved VarietiesRegion Paddy Maize Wheat. 

Eastern 10.9 8.8 66.0 

Central 21.6 20.1 100.0 

Western 28.7 21.3 100.0 

Far Western 12.4 , 16.2 35.6 

Over-All 179 17.0 78.0 

Improved varieties of wheat have achieved rather high levels of
 

acceptance throughout Nepal-except inthe Far Western Region. This
 

situation can probably be attributed to the fact that wheat isa re
latively new crop inNepal., -hence improved varieties were Imore-or-less
 

used from the beginning. For example, substantial quantities of seed of: 

improved wheat varieties were imported from India inthe late 1960s and 

early 1970s. Presently more than 90% of the wheat acreage inplanted t( 

the RR-21 variety. RR-21 is a variety from India'of the "Mexican wheat' 

+t, v.. 
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Levels-of acceptance'ofnmaize and paddy varieties are very low con

sidering the period of.time improved varieties have been available. And,
 

they have changed little over the past several years. Many local vari

eties are grown reflecting tradition and taste preferences. Presently,
 

however, two rice varieties appear to have substantial potential in
 

increasing the level of acceptance of improved varieties amongfarmers.
 

These varieties are Masuli, an Indonesian variety with goodi grain quality
 

and good yield under low to moderate ffertil ization, and CH 45, a Chinese 

variety with high yield potential.
 

Several good,varieties• of maize are available and should gain
 

widely inacceptance,'with the impetus provided by the field-trial
 

and demonstration,'kit,programs under the USAID/ICP-IADS project.
 

The quantities of seed distributed and marketed in Nepal from 1966

67 through 1975-76 are at Table 2. Wheat seed distribution reached a
 

peak in 1972-73 probably as a result of a "saturation of capacity"
 

rather than a "saturation of demand,". For example, the wheat seed
 

demand in 1977 based on .actual requests ahd orders is about 2200 to 2500
 

MT, whereas, only 1300 MT is available.-. The: low levels of paddy seed
 

distribution undoubtedly reflect farmers' taste preferences for tradi

tional varieties, ineffective and inadequateproduction, and the limited
 

number 'of suitable improved varieties-available,until recently. Inthe.
 

case of maize, the evidence is very-strong that only limited quantities
 

of seed have been distributed becauseonly limited quantities have been
 

produced. Production problems, lack of adequate facilities, low seed
 

quality, poorly organized distribution have all plagued the maize seed
 

production and supply effort.
 

The distribution of seed (average for,1973-74 thru 1975-76) by zone
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and region are even more revealing especially when expressed as'a per

centage of'the total seed requirement (Table', 3.)
 

The average quantities of paddy seed distributed during the period 

1973-74 through 1975-76 did not except 0.7% of the total seed require

ment inany region or zone. Maize seed distribution was %,iewhat better
 

ranging from a high of 2.6% of the total seed requirement in the terai
 

zone of the Eastern Region to 0% inthe Western Region mountain zone.
 

Relatively high levels of wheat seed distribution were acheived in the
 

Eastern Region terai (11.8%) and hills (5.7%), Central Region terai
 

(6.6%) and Western Region hills (14.2%).
 

The greater use of improved varieties of wheat and dependence of
 

farmers inNepal on the seed supply program as compared to paddy and
 

maize are .not surprising. The same situation exists in India, Pakistan,
 

:and other countries. Farmers throughout South Asia have accepted the
 

high yielding wheat varieties to a much greater degree than the high
 

yielding paddy varieties. They have also learned through experience
 

that unless "new" wheat seed are procured periodically, yields decrease
 

as a result of increases in the incidence of seed infested with seed
 

borne diseases. It is also more difficult for farmers to maintain, 

quality of "saved",wheat seed than paddy seed. Wheat seed are har

vested before the monsoon but have to be stored over the monsoon period 

under the very 'dverse condition that prevail dur ing his period. Paddy: 

seed, on the other hand, are harvested at the end of the monsoonstored 

during the coolest,driest months of the year and sown at the beginning, 

of the next monsoon. Paddy seed are also bIologically longer lived., 

(more resistant to high temperature and humidity) than wheat seed. In 

these connections, itshould be noted. that the generall1y higher -levels 
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Table 3. Average quantities of seed distributed during period
 
FY 73-74 thru FY 75-76 by region and terrain zone in
 
metric tons and as a % total seed requirements
 

Seed Marketed
 

Region/Zone Paddy Wheat Maize
 
MT _% MT %_ MT
 

Eastern Region
 

Terai 	 '75.9 0.4 438.2 11.8 9.0 2.6
 
Hills 4.3 0.2 37.7 5.7 5.4 0,3
 
Mountains - :i 0.0 2.0 0.8 0.8 0.2
 

Subtotals, 80.2 477.9 15.2
 

Central Region
 

Terai 	 73.4 0.4 430.2.6.6 13.0' 0.9
Hills 
 23.1 0.7 81.4 2.3 17.8 0.9
 
Mountains 	 ... 0.0 3.4 0.8 2.5 0.8
 

Subtotals 96.5 515.0, 33.3
 

Western Region
 

Terai 60.5 0.7 150.5 3.5 2.0 0.4 
Hills 13.2 0.5 206.2 ,14.2 24.9 1.3 
Mountains --- 0.0, --- 000 

Subtotals 73.7- 356.7 26.9
 

Far Western Region
 

Terai 46.9 0.6 144.8 4.9 3.7 0.3
 
Mountains 0.6 0.1 3.'l 0.2 0.7 0,4
 

Subtotals 53..3 181.8 '6.9
 

TOTALS 303.7 1531.4 81.7
 

Source: From SEED PROGRAM DRAFT-prepared by HMGs MOAI, DA.
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of wheat seed consumption.in the Eastern Region terai and hills in
 

Nepal as compared to other regions and zones (except Western Region
 

hills) probably reflect the greater difficulties of "saving" seed in 

Eastern Nepal (climate becomes progressively more adverse for seed
 

storage from West to East). 

The highest level of seed usage inNepal during the.period 1972-73
 

through 1975-76 was for wheat in the'Western Region hills. The only
 

explanition offered for this situation-was the rapid extension of 'wheat
 

cultivation in the Dang Valley.
 

Wheat, paddy and barley are self pollinated species. Maize is.open
 

pollinated. Wheat ismore difficult to "save" than paddy, and deteriorat
 

more rapidly because of increases inthe incidence of seed borne diseases
 

Farmers who save maize seed generally produce itduring the monsoon
 

season. The seed program produces maize seed during the winter or late
 

rabi season when climatic conditions are good, but most of the seed come
 

off too late for distribution for the early monsoon sowing so it has to
 

be stored over the monsoon for nearly 12.months. Since maize crosses
 

and intergrades with. local maize varieties, the potential of the im

proved varieties progressively deteriorates as the number of generations 

from foundation seed increases. For technical reasons, therefore,
 

farmers should replace maize seed more often than for paddy and other
 

self-pollinated species.
 

Experiences inother developing countries show that relatively high 

seed replacement rates (10 to 25%) can.be achieved with the high yielding 

varieties of wheat. Usage of paddy seed, however, seldom -exceeds the 5% 

level. Simarily, replacement of seed of maize composites ismuch less 

than the technically desirable 25% level More on the order of 5 to 15%,_ 

inmost developing countries.
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InNepal the terai zone, Kathmandu and Pokhara valleys are most", 

accessible. The other hill zones much less accessible, and the mountain 

zones are the least accessible. 

Taking into account both objective and subjective factors, we have 

projected the need for seed of five crops ("others" are primarily mus

tard/rape and millets) by region and zones for the-five years of the 

project. These projections are at Tables'4,. 5, 6, 7 and 8. 

E. Location of Seed Centers and Storage Units
 

There is general agreement among those who have studied and re

to the extent feasibleviewed seed production and supply'in Nepal .that 

and.practical - seed-should be Produced, processed,and distributed 

within the.different ,regions and zones so as to facilitate timely dis

tribution and reduce transport :costs as much as possible.
 

Other factors that:have to be taken into account in locating seed 

production/processing centers include: locations already determined, 

i.e., existing or committed centers; seed needs as projected in Tables 

5, 6, 7, and 8; area of adaptation of varieties in program; cropping 

area around the center and its suitability for seed production i.e., is 

there enoughi'cropland and progressive farmers.for contract production of 

seed?; availability of advisory services (extension, experimental farms, 

etc) and other inputs; crop area that can be practically served by seed 

center; the transport system; land the availability of power (electric). 

Taking into account the factot, mentioned above and, especially, 

the recommendations of the Nepal Special Seed Committee, seed production/ 

processing/storage centers proposed for development under this project, 

or inthe case of existing/committed centers, for integration into the 

9 along With the proposed "capacity"project effort are given in Table 

for each center.
 



Table 4. Total national seed requirement for major crops in Nepal, estimated demand for improved seed,

and projected production during 5th year of project.
 

-Crop 

Total-
Area-
ha. 

Plantin 
Rate 
kg/ha 

Total Seed 
Requirement 

mt/yr. 

Estimated 
Seed Demand 

% b/ 

Est, Clean 
Seed Yield 
mt/ha c/ 

Seed'Production 
Needed 
mt ha 

Paddy 1,240,000 50 62,000 3-5 2.0 2786, 1393 
-Maize 460,000 25 11,500 5-15 1.8 -788'. -438 

Wheat 291,000 100 29,100 5-20-- 1.4 3694 2638 

Barley 28,000 60 1,680 3-10 1.0 68 68 

Others 250,000-a_/ 30 7,500 3-5 0.8 311 389 

TOTALS 7647 4926 

Based on'area planted to millet and mustard/rape.
 

Based on previous marketing experience; type of crop; experience in other.countries; terrain.
 

-cBasedgenerally on national average yields. 
Assumes better farmers.will be"seed producers..



-------------------------- ------------------------------------------------------------

Table 5. -'--.Projected seed needs in the Eastern .Development Region over a.5-year period.-

Project Year 

Area Seed Current-
Terrain/ Planted Replace. Program Year1 Year 2. Year 3 Year 4. 
 Year 5. 
Crop,,- ha (000) % mt t .t- mt.m.t. mt a. 

Tarai
 
Paddy 344.3 5 76 86 172 344 646 861 430
Maize :13.2, 15 9 10. 
 15 20 38 50 
 27
 
Wheat- 37.2 20. -438 :,500 '550 . 600 700 744 531

Barley 0.8 10 --- .5 1 2 3 5 5 
Others 18.0 5 " 5 11 20
-- 2 27 34
 

Subtotals " 
 523.0 598.5 .743.0 977.0-.. 1407.0 1687.0 1027
 

Hills
 
Paddy 43.3 3 4 7 -13 26 .49 65 33-Maize 65'.9 5 5 8 16 33 62 82 
 46
 
Wheat .6.6 - 15 
 38 40 50 65 80 99 71
 
Barley 1.3 3 .-. 5 .5, 1 2 2. 1 
Others 25.0 5 -. 2 7 15 
 28. 38 48.
 

Subtotals . 
, 47.0 57.5 86.5 140.0 221.0 286.0 198
 

---------------------- ;----------------------------------------------------------------


High Hills
 
Paddy 3.7 3 -- .5 1 2 5 .6 3 
Maize 13.2 
 5 1 2 4 7 13 17 9.
 
Wheat 2.5 5 2 
 3 4 5 9 12 9
 
Barley l.7 3 -- .2 .6 1 2 3 3 
Others 5.5 3 -- .5 1 2 3 5 .6 

Subtotals 3 6.2 10.6 17.0 32 - 43 30 
TOTALS 573.0 718.0 840.1 1134.0 1660.0 2016.0 1255 



-------------------- ----------------------------------------------------------------

Table 6. Projected seed needs in the -Central Development Region over a 5-year period. 

.Project :Year 
Area Seed- Current

Terrain/ Planted Replace. Program- Year 1 Year 2 Year43 ,Year 4 Year 5
Crop ha"(000) % mt mt mt -mt! mt -tm ha.
 

--Tarai -.Paddy 352.4 5 73 88 176 352 661 881 441
.Maize 54.9' 10 13 15 27 55 103 137 76
.Wheat 65.2- 15' 430 500 600 700 860, 978 698'Barley 4.7 5 
 1 3 5 10 14 14'
Others 45;0 5 
 .1 7 20 40 
 68 -85Subtotals 
 516.0 
 605.0 ,813.0 1132.0 1664.0 2078.0 1314
 

Hills
 
Paddy 63.8 5 23 
 25 32 64 120 160 - 80:
Maize 79.8 5 18 20 25 40 75 100 56Wheat 35.6 10 82 90 100' 142 267 356 254
Barley 0.6 5 
 - - .5 1 - 1 . . 2
Others 30.0 3 
 1 4 8 12 27 34.-
Subtotals.......... 
 123.0 13640 -1161.5 255.0 475.0' 645.0 426
 

High Hills-
Paddy. 6.1' 3 - 1 2 4 6 9.' 5Maize 14.6 5 3 
 4' 5 7 14, 18 10Wheat • 3.4 5 3- 4. 5 7 14 17 12; ..Barley 0.8 
 5 - - .5 1 1 1 2 2.Others 4.5
. 3 - .5 1 2 3 4 5.Subtotals 
 6 9:5 13.5 21.0 38 '-50 34


TOTALS 
 645.0 750.5 988.0 1408.U 2177.0 2773. 1774
 



-------------- -------------------------------------- --------------------------------------

Table . Projected seed needs in theWestern Development Region-over a 5-year period.
 

Project Year
 

Area Seed 'CurrentTerrain! -Planted Replace. Program Year 1 Year 2 Year 3 Year 4 Year 5Crop ha (000) % ,mt nit mt mt mt nit ha.. 

Taral
 
Paddy 163.1 3 61 70 80 98 184 245 122Maize_ ,, 20.2 10 2 8 16 .32 57 '76 42:Wheat 42.5 15 151 160 200 255 478 638 455-Barley" 2.0 5  -' 1 2 4 6 6.Others 12.0 5 -1 3 8 14 18 .- 22Subtotals 214.0 23970 300.0 395.0 737.0 983.0 647 

Hills 
Paddy. 52.1 3 13 15 20 32 59 78 39Maize 78.2 5..- 25 30 
 35 50 73 98 54Wheat 14.5-' 20 206 210 
 230 250 270 290 
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Barley .3 3 .5 1 2. 4 4Others 42.0 3 - 1 3 12 26 38. 48Subtotals--. 
 2.." .256.01 .8285 345.0 T_08 8 "0-352 

High:Hills-

Paddy. . -1.4 3 .5 : 1 2 2 1.,.Maize . 3.6 .. 5 .5 1 2Wheat. 2.1 5 -

3 .5 31 2 5 7, 10 .Barley 1.6 .3 - .5 1 2 3 3.•Others 1.7 3  - .5 1- -2 2 .3
Subtotals 
 0, 2.0 5 .O 16.0 20 17
TOTALS. 
 4497 :593.5 751.0 1183.0 1513.0,1016
 



Table 8. Projected seed- needs in the Far-Western Development Region over a 5-year period. 

'Project Year 

Area. Seed. Current 
Terrain!, 
Crop 

Planted 
ha -(000) 

Replace. 
% 

Program 
mt 

Year 1 
mt 

Year 2 
mt 

Year 3 
tt 

Year 4 
Mt 

Year 5 
mt 7ha. 

Taral 
Paddy 
Maize . 

164.2 
52.7 

5 
10 . 

47 
4 

55 
13 

82 
26 

160 
45 

300 
99 

410 
132 

205 
73 

Wheat 29.1 10 145 150 180 200 230 291 208 
Barley -5.15 1 2 4 10- 15 15 
Others 40.0 5 - 3 12 24 45 60 75 

Subtotals'- 196.0 232.0 302.0 433.0 6840 908.0 576 
--- --------- -------------------- ---------- ----------------- --------------------

Hills 
Paddy 37,3 . 3- 6 8 11 21 42 56 28 
Maize -51.4 5 2 6 12 24- 48 64 36 
Wheat 365 5 34 40 45 72, 137,- 182 130 
Barley 
Others 

5.9 
20.0 

3 
3 

1 
2 

2 
4 

4 
8 

. 
-14 

11 
18 

11 
23 

Subtotals 42.0 57.0 74 129 49 331.0 228 

High Hills 
Paddy 
Maize 

*8.8 
.7.5-

3 
5 

1 
1 

2 
1 

3 
2 

5 
4 

9 1 
7 

13 
9 

7 
5 

Wheat 15.55 5 2 7 15 32 58 77 55 
Barley 
Others 

- 0.4 
7.0. , 

3 
3 

--
. .5 

.5 
1 

.1 
2 . 

1 
4 

1 
6 

1 
8 

- Subtotals 4'.0 10.5 21.5 44.0 T79.0 106.0 76 
TOTALS 242.0 299.5 397.5 606.0 1012.0 ::.1345.0 880 



Table 9. Proposed locations of seed production/storage-centers in Nepal. 

Region/Zone a/ Projected Capacity(MT)c/
 
District 
 'Status-	 Type-/ .Processing Storage 

I. 	Eastern Region 

A. 	 Terai
 

1. Morang (Biratnagar) 

B. 	Hills/Mountains
 

1. Dhankuta 

2. Kotang 

3. Illam 


II. 	Central Region
 
A. 	Terai
 

1. Dhanusa-Mahotari(Janakpur)GA-Committed 


-

B 


C 

D 

D 


B 

A 

C/F 


C/F 

C.and C/F 
D -

B 

C/F 


C 

.	 D 
D 

B-


C/F 

C 


C .
 
D 

D 

D 


1000 600
 

200 100
 
25 25
 
25 	 25
 

1000 600
 
1500 500
 
200 200(50)
 

200 200(50)
 
300. 200(100)
 
25 	 25
 

1000 600 
:200 .. 200(100) 

300 100
 
25 25
 
25 25
 

1000 600
 

'200 200(100)

200
 

0
 

200 100
 
25 25.
 
25 	 25

25 .-25
 

GA-Committed 


USAID-Proposed-

USAID-Proposed 

USAID-Proposed 


2. Makwanpur (Hetaura) 

3. Bara (Parwanipur) 


B. 	 !*lls/Mountains

1. Chitwan (Rampur) 

2. Kathmandu Valley 

3. Sindhuli 


III. 	Western Region
 
A. Terai
 

1. Rupandehi (Bhairawa) 

2.-Rupandehi.-(Bhairawa)-


B, 	 Hills/Mountains

.1. Pokhara 

2. Baglung 

3. Pal pa 


Iv. 	Far Western Region
 
A. 	Terai
1. Banke (Nepalgunj) 


2. Banke (Nepalguni) 

3. Kailali (Dhangarh) 


or Tikapur Farm) 

B.. Hills/Mountains


.1.. 	 Surket 

2. -Baitadi 

3. Jumla 

4. 	Rukum 


UNDP/Existing 

USAID/ICP Committed 


USAID/ICP Committed, 

USAID Proposed 

USAID Proposed 


GA-Committed 

USAID/ICP Committed' 


GA-Existing 

USAID-Proposed 

USAID-Proposed 


GA-Committed 


USAID/ICP-Committed 

USAID-Proposed 

UADPopsdC20 


USAID-Proposed 

USAID-Proposed

USAID-Proposed

USAID-Proposed 




Table 	9. Continued 

Region/Zone 	 a -Projected Capacity(MT)c
-
District 	 Status Type- Processing Storage
 

V. 	 Location to be determined
 
(in hills and mountains)


1. 	 USAID-Proposed D 25 257• 
2. USAID-Propose D -25 25
 
"3. r USAID-Proposed 25 25
 

.-GA =German Assistance; existing.means operational; committed.means'under -development_ r-pro

graiued'for completion by end of 1978; USAID-proposed means seed centers proposed under this
 
prvject.
 

.Ib/ Type A is high capacity plant like UNDP plant at Hetaura; Type B refers to moderate size.
 
seed processing/storage center of type being provided by German assistance; Type C refers to
 
small size seed processing center of same general type proposed for foundation seed opera-.
 
tion under USAID/ICP-IADS project; Type C/F refers to foundation seed facilities proposed
under USAID/ICP-IADS project; Type D refers to "mini-plants" with hand operated, very low
 
capacity equipment.
 

Center capacity based on capability of seed center to handle indicated quantities of seed
 

in the 60-65 day processing season (April, May, part of June) before the onset of the monsoon.
 
Numbers parentheses under storage refer to portion of total storage of existing or-com
mitted status units programmed for "air-conditioning". Conditioned storage for USAID
proposed units is considered later (Table 10).
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There are ten (10).,existing and committed seed centers: the
 

existing UNDP seed center at Hetaura; an existing German assisted seed
 

center inthe Gandaki Zone (Pokhara); four German Assistance committed
 

seed centers (Biratnagar, Janakpur, Bhairawa, Nepalgunj); and four
 

USAID/ICP-IADS project committed foundation seed centers (Rampur,
 

Parwanipur, Bhairawa and Nepalgunj). These have an estimated seasonal
 

processing/handling capacity of about 6600 MT of seed. However, most of
 

the capacity of the four USAID/ICP-IADS-centers will be used for breeder
 

and foundation seed and for seed for demonstration and trials rather
 

than'for marketing to farmers. This reduces the seasonal capacity of
 

the existing-committed centers to ab-,t 5800 MT.of seed for distribution/
 

marketing to farmers. Since there are two-seasons in Nepal (khariff
 

and rabi), the annual dapacity could be about 11,600.MT if the seed
 

processed and handled were equally divided between the two seasons.
 

With the exception of the German assisted seed center at Pokhara
 

the existing and committed seed centersare located in the terai zone or
 

i.n the adjacent inner terai, easily accessible to the terai.
 

Fifteen additional seed production/processing/storage centers are
 
proposed under this project.. Four small centers of about 200 MT each
 

seasonal capacity, and eleven (11) mini-plants of 10-25 MT capacity
 

each. The proposed locations for all of these centers are in the hills
 

and mountain zones.
 

Storage for :seed-i s available or proposed for each of the seed pro

duction/processing/storage centers, (Table 9). Additional storage units
 

,andsome improvements instorage facilities will be needed to improve
 

the efficiency and effectiveness of distribution and marketing. The
 

proposed locations for these additional storage units and fimprovements,
 

and the locations of existing/coimiited storage units are given in Table
 

110 

http:11,600.MT


Table 10. Proposed-locations for distribution and marketing'seed storage units (additional to storage
units connected-to seed production/processing/storage centers proposed in Table 9 ). 

Region/Zone.-. 

Di stri ct 


1.. 	 Eastern Region
 
A. 	 Terai
 

1. 	Morang (Biratnagar) 

2. 	Morang (Biratnagar) 

3. 	Saptari 

4. 	Jhapa 


B. Hills/Mountains
 
1. 	Bhojpur 

2. 	Taplejung 

3. 	Udaipur 

4. 	Terhatum 

5. 	Solukumba 


2. 	 Central Region
 
'A., Terai
.	 1. Dhanusa-Mahotari 


(Janakpur)
 
2. 	Bara-Parsa 


(Birgqnj)
 
3. 	Rautahat 

4. 	Makwanpur 


B. Hills/Mountains
 
1. 	Kathmandu 

2. 	Bharatpur 

3. 	Rasuwa-Nawakot 


4. 	Dhading 

5. 	Ramechap 


3. 	Western Region
 
A.. Terai
 

1. 	Rupandehi (Bhairawa) 

2. 	Kapilvastu 


B. Hills/Mtns. 	3. Pokhara 

4. Tanahu 

5.: Parbat 

6. Myagadi 


SQStorage 

Status-


AIC-Existing 2/ 

USAID-Proposed 
USAID-Proposed 

USAID-Proposed 


USAID-Proposed 

USAID-Proposed 

USAID-Proposed 

USAID-Proposed 

USAID-Proposed 


JSAID-Proposed 


AIC-Committed 


USAID-Proposed 

USAID-Proposed 2/ 


AIC-Existing 

AIC-Existing 

IBRD-Committed 

(several go-downs)
 

USAID-Proposed 

USAID-Proposed 


USAID-Proposed 2/ 

AIC-Committed 

AIC-Comitted 

USAID-Proposed 

USAID-Proposed 

USAID-Proposed 


Capacity (MT),,, 
Quality_ Ventilated Conditioned 

Adequate 300 
Excellent 100 
Good 100 
Good 100 

Adequate 10 
Adequate 5 
Adequate 10 
Adequate 5 
Adequate 5 

Excellent 

Good 500 

Good 100 
Excellent 200 

Adequate 300 
Adequate 
Adequate 

300.: 
10-20 

Adequate 10. 
Adequate i0 

Excellent 100 
Good 250 
Good 600 
.Adequate- 10 
Adequate 10 
Adequate 10 



- -

Table 10. Continued 

Region/Zone . .. 
 /.- I ' -Storage Capacity-.MT) 
District Status1_ Quality Ventilated ;Conditioned-

IV Far Western Region
 
A. Terai
 

1. Banke (Nepalgunj) USAID-Proposed Excellent 100
 
2. Kanchanpur USAID-Proposed Good -100
 
3. Daog-De-khurt USAID-Proposed Good 100. 

B. Hills/Mountains.
 
I. Bajhang USAID-Proposed Adequate -10
 
2. -Bajaura USAID-Proposed Adequate 10.
3. -Doti USAID-Proposed Adequate 10'
 
4. Achchan. USAID-Proposed Adequate 10.
 
5.. Sallayan USAID-Proposed Adequate 10
 

CO1 

-AIC refers to Agricultural Inputs Corporation; existing means in use; committed means scheduled
 
for completion by end of-1978; USAID-Proposed refers to storage units proposed under this project.
 

2. Excellent means air-conditioned; good means relatively new construction designed primarily-with.

seed storage in mind; adequate means about best that can be constructed under existing conditions
 
(terrain, transport difficulties, etc.)
 

Conditioned storage proposed for existing or committed storehouses; conditioning will involve par
titioning off portion of existing/committed storehouse, installation of insulation and proper
doors, and provision of "window-type" self-cont8ined air-conditioning units, and a dehumidifier 
to condition environment in room to ahnt 1R-2N C and snlc 1iti~v h,,miAi+ 

http:Capacity-.MT
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it is proposecd that a total of 500 lIT of conditioned storage be
 

provided at Biratnagar, I-etaura, Bhairawa, and Nepalguni by converting a
 

portion of newly constructed warehouses. This will involve partitioning
 

of a section pf the warehouse, installation of insulation, good doors,
 

and air-conditioning and dehumidification equipment. Conditioning of
 

0
this space to about 18-20 C and 60% relative humidity or less will
 
provide an environment favorable for storage of seed for 12 to 18 months.
 

Carry over seed and reserve stocks,can be safely stored insuch units.
 

Six hundred-fifty MT of distribution and marketing place storage
 

are proposed under this project: five 100 MT storehouses and fifteen
 

10 MT units.
 

AIC's existing and committed seed storage units have an estimated
 

capacity of 2250 MT.:
 

Implementation of these proposals would provide seed storage
 

capacity as follow:
 

MT
 

-At seed production/processing/storage centers---,- 3870
 

-Distributing/Marketing units -----------------2990
 

TOTAL 6770
 

iThis total is exclusive of the 800 MT storage programmed for founda

tion seed (USAID/ICP-iADS). Five-hundred MT would be conditioned.
 

Since the average storage period for seed will be about 6 months
 

the effective storage capacity of the existing/committed and proposed
 

units would be at.about 6760 X 2,= 13,520 MT. This should be adequate
 

for anticipated needs ,inNepal over the next 10 years or so.
 



F. Personnel Requirements
 

Insufficient manpower resources in terms of both numbers and train

ing are a constraint at the presentlevel-of-effort of the seed program
 

in Nepal. The highest priority,therefore, will have to be given to de

velopment of the manpower that will be required to adequately man the
 

expanded and improved seed program proposed for Nepal.
 

Personnel requirementswill be somewhat higher in Nepal per ton of
 

seed targeted than other developing countries. Small seed centers are
 

simply less efficient than larger facilities (economies of scale). How

ever, given the topography and poorly developed transport and communica

tions systems in Nepal, there is no practical al ternative,to "scatter

ing" small seed production and processing centers throughout the coun

try.
 

1.Agricultural Inputs Corporation
 

The Seed Division of the Agricultural Inputs Corporation will re

quire the following staff (essentially full-time)-by year 5 of the pro-


Ject:
 

15 	Gazetted Level Officers
 

.31 	 J.T. and J.T.A. level workers 

plus;, clerk-typists, drivers, peons, etc. 

This staff will provide for a Headquarters unit in Kathmandu, four 

legional Seed Production Offices, Seed Production/Processing Officers 

For the larger seed centers, Junior Technicians and Junior Technical 

\ssistants for the small seed centers, and larger supporting storage 

inits. Staff and stations are detailed in Table .20 in ANNEX B. 

.	 Department of Agriculture 

The Departmentof Agriculture will also have to increase its staff: 



assigned tothe Division of Ag.riculture Botany's Seed Technology and De

velopment Unit in order to provide the testing and inspection services
 

required for successful implementation of the project.
 

By-the 5th year of the project, it is envisaged that the,following
 

fulltime staff will be required by the Seed Technology and Development
 

Unit (see Table 19, ANNEX B for details).
 

10 Gazetted Level Officers
 

17 J.T. and J.T.A. level workers
 

This staff will man the Headquarters of the Seed Technology and De

velopment Unit and Central Seed Testing/Inspection Laboratory in Kathmandu,
 

four Regional Seed Testing/Inspection Laboratories, and'the Seed.Production/
 

Processing/Storage Center (type C andC/F) proposed for Kathmandu.
 

During the field inspection periods, additional J.T. and J.T.A. level
 

personnel will probably have to be drawn from other units of the .Depart-

ment!6f Agric.ulture to provide-for timely inspections and supervision.
 

3.'Training
 

The staff required for the seed production and supply program by
 

the 5th year of the project will have to be trained. Much of'the train-'
 

ing required can be provided by the several trained and experienced seed
 

officers in the Division of Agriculture Botany and.AIC, especially if
 

aided"'by an external consultant/advisor (see G..to follow), and consul

tant/instructors available under the AID/TAB GTA Contract with-Mississippi
 

State University.
 

Longer term, more specialized, and more indeptn training, nowever,
 

will be required for leaders and potential leaders. This training can
 

best-be obtained in India and the U.S.
 

Training programs of the following types.and periods'are proposed:'
 



a., 	 Inservice, on-the-job training. This type of training should 

be, provided for all new personnel until they attain the necessary 

proficiency and expertise inthe assigned duties, and periodically 

(refresher training) for all personnel. Itshould be an integral 

part ofpersonnel development and management. 

h-	 In-country training courses. Organized, intensive training
 

courses should be conducted.with the assistance of the external 

consultant/advisor, and consultant/instructors obtained under 

the AID/TAB 'GTA Contract with Mississippi State University. 

Duration of the courses should be 3-weeks, 15-20 participants 

per course. The courses .should cover seed prodiction, quality 

control, processing and storage. Two courses are needed: one 

the 1st year. (or before), and one the 3rd year. 

r-	 Participant training-India. Eight scheduled participants should
 

be programed for 3 months- training inIndia, preferably at the
 

Agricultural University, Pantnagar and associated Terai Develop

ment Corporation. Training should be of the on-the-job type
 

(apprentice-like). Suggested schedule is:
 

Year .1 Year 2 Year 3
 

2 	 4 2 

seed 	process-ing/handl ing/storage-3;
(Seed 	production-3; ,: 


field I nspection/certi fi cation-2.)
 

d. 	Participant training-US. Nine participants should be selected
 

for participant training,inUS.
 

Starting Year.
 
Type 	 Year 1 Year 2 Year 3
 

Ph.D. 	 1L
M.S. 2 2 -


Acad. Short Term 2 2 



The Ph.D. should be trained inseed technology/physiology. 

On return this person should become the leader inadaptive, problen 

solving research. Ph.D. training will require 3 years. TraIin

ingemphasis for the fourM.S. participants should be inquality
 

control (2), and processing (2), all with secondary emphasis on
 

management. M.S. training will require 2 years. 
The four
 

academic short term trainees should be enrolled in the 10 week
 

:"Seed Improvement Course" sponsored byAID/USDA each summer
 

(June-August) at Mississippi State University. Following the
 

course, they should enroll for one-semester's work at MSU.
 

Total length of training course will be about 8 months.
 

G. Technical Assistance
 

Experience inthe technical and operational management of seed'pro

duction and supply isvery limited inNepal. Climatic conditions,
 

topography, and poorly developed transport/communications system also
 

interact to cause especially severe, almost unique, seed production/
 

processing/storage/marketing problems. 
For these reasons, long term
 

,technical assistance is proposed. There isneed, first of all, for an
 

external advisor experienced inthe full spectrum of seed-operations and
 

their man gement under "developing country" conditions. A second need
 

is for aseed technologist or seed engineer experienced in harvesting,
 

drying, processing, and storage"operations, and in the maintenance of 
.
 

facilities.
 

To fulfill these needs, external advisors/consultants are proposed
 

as follows:
 

Type. Person Months
 
(1)Seed technology/management specialistr 36 

(1st 36 months): 



24
(2)Seed processing advisor 

(1st 24 months)
 

(drying, processing, storage)
 
8
 

vegetable seed - 3 months) (1st year)
 
(certification - 2 months) (2nd year) '
 
adaptive research - I month) (1styear:
 
imarketing - I month) (2nd year)
 
management - I month) (2nd year)
 

The seed technology/management specialist should advise-both AIC's
 

•
 

(3)Specialized advisors (short term) 


Seed Division Management,-and the Division of Agriculture Botany's Seed
 

Technology and Development Unit. The seed'processing advisor should
 

work primarily with 'AIC..
 

I. Adaptive Research
 

Adaptive, problem-solvingtype research isneeded toiresolve - to 

the'extent possible - the many technical problems that plague the seed 

program in Nepal. Some good work has been done (and is underway)'in the 

Seed Technology and Development Unit (.Central Seed Testing,Laboratory, 

Division of Agriculture Botany, Kathmandu). The work, however, is 

limited in scope and timliness because of insufficient personnel, in

adequate'space and equipment. 

The'stdffing plan proposed for the Central Seed Testing/Inspection
 

Laboratory.at Kathmandu includes a senior Seed Research and Development
 

Officer. This person should be trained in.seed technology at least to
 

the equivalent of-the M'S. degree. The Seed Testing Officers, and
 

J.T.'s of the laboratory would assist with the adaptivejresearch and
 

development work during slack periods, as we l as the regional seed
 

testing/inspectioi'staffs and officers at cooperating research stations.
 

Establishment of an organized and expanded adaptive research effort
 

in the Central Seed Testing/Inspection Laboratory would require additional,
 

space, facilities and equipment. The projected needs for adaptive
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research and associated improvements in the Central Seed Testing/Inspec

tion Laboratory are detailed and costed 'inTable 16 , ANNEX B. The type 

nf arbrntiva rc=ah'ino=rfd .isdiscussed in ANNEXiC. 

I. 'Transport:
 

The efforts of the limited number of personnel presently engaged in
 

seed production and supply operations in Nepal are hampered by lack of
 

transport,'i.e., they are immobilized at times when they need 
 I 

visiting seed producers, inspecting fields, and gathering samp..
 

The staffing proposed in III. F. will be adequate only if provided
 

with a reasonable level of transportation. Iftransportation is not
 

provided even twice the number of personnel proposed will not be able to
 

properly supervise and manage operations. Funds therefore must be
 

provided to improve the mobility of both the AIC and Seed Testing/Inspec

tion staffs. 

Organization Type of Transport No. Required 

AIC Jeep (Indian) 6 

Motorcycle 6 

Seed Testing/ Jeep 4 
Inspection, 

Motorcycle 6 

J. Other Requirements/Needs 

1. Vegetable Seed 

Climatic conditions in Nepal appear to be favorable for-production of 

vegetable seed. The hills and mountain zones are suitablefor production 

of seed of many of the bienniel crops such as radish, cauliflower, 

carrot, cabbage, while the terai zone during the dry season (irrigation) 

is suitable .for production of seed of warm season vegetable.,crops, i.e., 

tomato,- pepper, okra-;'eggplant, melon, squash, etc. 



UNICEF~has provided some equipment for drying, handling an' pro

cessing of vegetable seed in Nepal (one dryer, 1 small cleaner, and 6
 

hand operated mini-cleaners). The Vegetable Crops Division of the
 

Department of Agriculture has organized a vegetable seed production
 

program with private farmers and seed are being produced, packaged in
 

small plastic envelopes, and distributed/marketed through AIC. The,
 

program project production of about 10,000 Kg. (10MT).of vegetable-seed
 

by 1981/82.
 

The most critical.need for the vegetable seed program (apart from
 

a vegetable seed-consultant) appears to be an airconditioned, dehumid

ified storage room at the.Vegetable Crops Division, Central Research Sta

tion, Kathmandu. Vegetable seed require good storage conditions to
 

maintain quality and are a low volume/high value product. Conditioned
 

storage, therefore, is usedfor vegetable seed in most of the developed
 

countries and inmany of the developing countries (India, Pakistan).
 

A 25 M2 room 4 M high equipped, insulated and equipped with refrig

eration system to maintain 5-10C and a dehumidifier to maintain relative
 

humidity at 50% or less would provide the Vegetable Seeds.'Division with
 

good storage for its seed program. Details are at Table 17 in ANNEX B.
 

2. Genetic Materials Storage
 

The Department of Agriculture (DA) is heavily involved in'the
 

collection of local genetic strains of crops and in the introduction of
 

genetic materials from the International Research Centers, India, and
 

many other countries. These materials are~tested for adaptability,
 

resistance to diseases and insects, and other stresses, and used in the
 

various breeding'programs. The DA, however, does not have a facility
 

fo-1longterm storage of these valuable genetic stocks. The conditioned
 

http:10MT).of


storerooniSprogrammed under the.USAID/ICP-IADS project will be suitable.
 

for breeder seed and active breeding lines for 2-3 years, but not for the
 

5 to 10 years or longer storage period needed for efficient maintenance of
 

genetic stocks.
 

Inorder to provide DA with a badly needed facility, a genetic
 
stocks storeroom isproposed for the Central Research Station at Kathmandu.
 

A 30 insulated room, 4 M high, equipped with a refrigeration systen
 

to maintain 5-10C and 50% relative humidity or less would be adequate.
 

Details are at Table 18 inANNEX B.
 

K. Inputs Projected
 

1.Proposed USAID Contribution
 

(a). Seed Production/Processing/Storage Center
 

Four small and eleven (11) mini-seed production/processing/storage
 

centers are proposed (see Table 9)to augment the centers already es

tablished and/or committed, especially inthe hills and mountains zones.
 

Estimated investments costs (by item) and proposed investment schedule-are,
 

at Tables 12,.13 and 14 inANNEX B.
 

The estimated investment costs for the centers are:
 

Est. Cost* 
Tp "US) 

No. 
Req'd. 

Total Cost 
(MS$ 

1.,Small, 200 MT, Tpe-C 66,000 -3 -198,000 

2.Small, 200-300 MT, TypeC & C/F 76,000, 1 76,000 

3.Mini-centers, 10-25 MT, Type D 4,620 11 - 50,820 

*Includes 

TOTAL 

civil works and equipment 

324,820 

The costing above isbased on procurement of most of equipment items 

from India. India has developed a substantial manufacturing/fabrication 



industry for seed and grain handling and cleaning ':equipment anc many 

;models and capacities are available. Most of the items tre essentially 

copies of older models.of U.S., West German, and Austrian equipment. 

,For most items, Indian nianufactured equipment isconsiderably less
 

expensive than comparable U.S. equipment and, ofrcourse, shipping is
 

also much less. Inthe case of a few items, the U.S. does not manu

facture'models of the,type and/or capacity needed. Another advantage of
 

Indian made equipment isproximity to spare-1parts and-service. The
 

preferred source of equipment items isindicated inTables: 12, 13 and
 

14 inANNEX B.
 

(b) Seed Storage Units 

Development of additional storage capacity was proposed (Table 10)
 

to bring total seed storage capacity up, to the level needed: one 200 MT
 

conditioned storage unit (Hetaura).; remodelling of new AIC warehouses
 

at Biratnagar, Bhairawa, and Nepalgunj to provide 100 MT conditioned
 

storage each;. 1OOMT ventilated storage at Saptari, Jhapa, Rautahat,
 

Kanchanpur and Dang Deokhurt, and lO.MT-storage units'at 15 locations in
 

the'hiIls.and mountaifns.
 

Estimated investment costs for the proposed storage units are de

tailed in Table 15., ANNEX B,along with proposed construction schedules. 

The estimated costs are: 

Est. Cost No. Total Cost
 
Type ,(US $) Red (US)
 

1.1200 MT, conditioned (Hetaura) 32,600 1 32,600
 

2.100 MT, conditioned 8,400 3 25,200 
(remodelling of AIC existing/
 
committed units) 

3. 100 MT,-ventilated 10,650 5 

4.10,MT unit 1,500 15' 22,500 

TOTAL 133,550 
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*Includes civil, works and equipment as needed
 

(c)Seed Testing/Inspection/Adaptive Research
 

Improvements of the Central Seed Testing/Inspection Laboratory 

(Kathmandu) to Upgrade testing/inspection services, and to support an 

idaptive, problem-solving research effort are proposed (III. H., and 

rable16 in ANNEX B. "These are estimated to cost $31,000. 

(d) Transport 

Organic transportation required:for seed production officers, seed 

:esting-officers, seed processing officers and others of proposed staffs 

f AIC and the'Division of Agriculture Botany's Seed Technology and De

,elopment Unit isestimated to cost:
 

No. Type 
Unit Cost 

(US $) 
Total Cost 

(US $) 

10 Jeep 5,000 50,000 

12 Motorcycles 1,100. 13,200 

TOTAL 63,200 

Suggested: Schedule 1st Year 2nd-Year 3rd Year 

Jeep 3 4 3 

Motorcycle 4 4 4 

(e). Participant Training 

Estimated costs of participant training proposed (III, F.3.(c),& 

are as follows: 

.Cost'Per TotalPlace Person Years Year (Us $) (US $) 

Indiai .(24 months) 3,600 7,200 

U.S. 11 (Degree) 12,000 132,000 
U.S. 4 x 8 mos . 8,000 32000 

(acad. nn-dearp~~ V 



Table 11, Estimated USAID'Contribution to Nepal Seed Project.
 

Estimated:Cost ($000) by Project Year 
ITEM 1 2 4 -5 

1. Seed Production/ProcessingtStorage Centers 

a. 
b. 
c. 

Type'C centers 
Type C-and C/F center 
TypeD center 

132.0 
'76.2. 
18.5 

66.0 

18.-5- 13.9 

2. Storage Units 

a. 
b. 
c. 
d. 

200 MT conditioned 
100 MT conditioned (re-modelled) 
100 MT ventilated. 
10 MT natural ventilation 

36.6 
25.1 

32.0 
12.0 

21.3 
10.5 

3. Seed Testing/Inspection/AdaptiveResearch 30.9 

4. Vegetable Seed Storage Unit 11.0 

5., Genetic Stocks Storage Unit 13-.0 

6.-Vehicles and Transport 19.4 124.4 1.8" 

7., Participant Training 

a. 
b. 

India 
U.S.7 

1.8 
52.0 

:3.6 
76.0 

".1.8 
36.0 

8. Technical Assistance 

a. 
b. 

Long term 
Short term-

TOTALS 

140.0 
32.5 

589.0 

140.0 
-32.5 

405.0 

70.0 
..... 

155,.3 
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(f)Technical Assistance
 

Estimated costs of technical assistance (personal services) proposed
 

are:
 

Type 
Period 

(yrs) 
Cost per 
Year ($) 

Total 
Cost 

(1),.-Seed Technology/Management 36 $70,000 210,000 
Specialist 

(2). Seed Processing Specialist 24 70,000 140,000 

(3). Short-Term Consultant(s) 8 65,000 

TOTAL 415,000

(g). Vegetable Seed Storage Unit
 

The conditioned seed storage unit proposed for vegetable seed is
 

estimated to cost $11,000 for civil works and conditioning equipment
 

(Table 17, ANNEX B).
 

(h)Genetic Stocks Storage
 

The conditioned storeroom proposed for storage of genetic seed
 

stocks at the Central ResearchStation (Kathmandu) isestimatedto cost
 

$13,000 for civil works and conditioning equipment (Table.18, AN X B).
 

2. HMG/N Contribution
 

Agencies of HMG/Nepal will incur substantial increased costs as
 

a direct result of the project activities. Major costs.will be for in

creased personnel inthe Seed Division, Agricultural Inputs Corporation, 

and'the Seed Technology and Development Unit, Division of Agriculture 

Botany, Department of Agriculture (see Tables 19 and.20 inANNEX B.) 

Estimated Incremental Personnel 
Services for 5 years of Project 

Department of Agriculture 51,300
 
Agricultural Inputs Corporation . 89,800 

TOTAL $141,100_1
 



71,
 

In.addition,1AIC has constructed or has under construction seed
 

storage warehouses costing an'estimated $200,000, which will play a
 

.crucial role in the proposed project.
 

Since on-going crop improvement research will provide the new
 

varieties for the seed program, and extension will play a key role in
 

promoting the use of improved seed among farmers, i.e., developing
 

markets, and'in estimating demand, HMG/N contributions in these aspects
 

will be substantial, but impossible to quantify.
 

3. Other Donors
 
UNDP/FAO: The UNDP/FAO financed-seed center at Hetaura ($480,000
 

estimated investment) will be an integral part of the.project.
 

German Assistance: German Assistance has established a small
 

processing plant in the Gandaki Development Zone (Pokhara) (estimated
 

cost, $25,000), and is providing equipment for four medium size pro

cessing centers (estimated value $200,000).. Additionally, a German
 

engineer will be provided to assist with installation of the equipment
 

and in training of personnel (6months, $35,000).
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L. Proposed Courses of Action
 

1. Organization
 

As previously discussed, the over-all organizational frame of the
 

seed program even down to the individual component isgood. The re

lative ineffectiveness of the organization stems mainly from inade

quacies and deficiencies at the implementation level.
 

(a)Seed Councils - A National Seed Council and four Regional Seec 

Councils need to be established or re-activated. These councils shoulc 

(1)collect information from field sufficient to establish a
realistic
 

seed demand for each region and the country as a whole; (2)establish
 

seed production priorities by crop and variety;. (3)develop recommen

dations for the resolution of problems that arise in the program; (4)
 

ensure that the several components of the program cooperate and coordi

nate their activities; and (5)review seed program operations and ac

complishments annually to determine weaknesses and improvements needed.
 

The Councils should consist of high-level representation from AIC, DA-


Research, DA-Extension, DA-Division of Agriculture Botany (Seed Techno

logy and Development Unit), Agricultural Development Bank, and private
 

or cooperative farmer associations:
 

(b)Responsibilities and Functions
 

N1) AIC
 

-Seed production, processing and storage for all seed pro-,,
 

duced in compact areas around the Hetaura seed center, the
 

four German assisted seed centers, and the four Type C
 

seed centers proposed for USAID financing.'
 

-Seed distribution and marketing
 
-Market promotiOn",:; );,L.•L;i::¢
 



(2).Selected Sajhas/private farmers 

-Production processing and marketingof seed produced. 

around the 11 proposed mini-seed centers (type D installa

tion), and operation of same.. 

(3)DA-Research 

-Production, processing and supply (to AIC) of adequate 

quantities of foundation seed; maintenance of varieties, 

and production of breeder seed. 

-Demonstrations designed to show farmers the advantages of 

using improved seed. 

.Technical assistance to seed program as needed.
 

(4)DA-Extension
 

-Assistance inforecasting seed demand
 

-Promotion of use of improved seed.
 

-Technical assistance to seedProgram as needed.
i 

(5)DA-Seed Inspection and Development Unit
 

-Field inspections of seed.
 

-Sampling and testing.,
 

-Development of quality standards for seed.
 

-Adaptive research to resolve technical problems,
 

2. AIC ,Seed Division
 

AIC's Seed Division should be provided with headquarters staff
 

proposed in Table 20 (ANNEX B)as soon as practical. "The proposed Seed 

Distribution and Marketing Officer is most important. He should be 

posted in AICs Marketing Division and assume responsibility for coor

dination of seed distribution and marketing with those of other inputs.. 

He must also develop and implement a market promotion plan for seed in 



concert with other promotion activities of iC.
 

The Seed Division must also be given greater powers of decision
 

than at present. Along with greater authority, the Seed Division must
 

accept greater.responsibility for seed production and supply. Itmust
 

be aggresive and actively seek to build-up the volume and quality of
 

seed produced and marketed rather than act in its present rather passive'.
 

capacity.
 

Most importantly, perhaps, AIC must come to view its role in seed
 

production and supply as a challenge/opportunity rather than a trouble

some burden. 'Acceptance of the seed production and marketing component
 

in this light would be a major-step toward resolution of many of-the
 

problems in the seed program.
 

3. DA Seed Technology and Development Unit
 

The Division of Agriculture Botany's Seed Technology and Develop-


ment.Unit has performed its functions (testing, inspection, adaptive
 

research) as well as can be expected considering limited staff and
 

facilities and lack of mobility The development of four regional labora

tories and the assistance proposed here should enable the Unit to serve
 

the seed program effectively and efficiently.
 

Adaptive research efforts should be expanded and accelerated. 

Initial efforts should be directed at identifying a suitable package for 

seed 'which will retard the re-absorption of moisture. Seed package size 

also needs to be evaluated. In India, maize,- sorghum and millet seed 

are packaged in small packages - enough to L.- etc. Inplant 1 ha, 4 ha., 

Nepal all seed are presently packaged in 40 kg. bags. This is satisfac-, 

•tory for wheat (100 kg/ha planting rate), but not-very satisfactory for
 

maize (20, kg/ha 'planting rate). 



Quality standards should -be reviewed. Insome instances It appears 

that standards are too high considering the stage of development of the 

seed program inNepal, and climatic conditions. Standards must be
 

realistic and achieveable.
 

AIC presently treats all of the seed it markets. Isthis necessary? 

'Adaptive research should look into this question in cooperation with the
 

crop research units. Careful production of foundation wheat seed, for
 

example, to minimize infection with smut, and treatment of foundation
 

seed with Vitavax (smut control) might eliminate the need'to treat all
 

wheat seed with Vitavax, and:reduce seed prices'accordingly.
 

The adaptive research consultant proposed under the Technical Assis
tance Componentshould assist in:developing a 
variety of high priority 

adaptive research projects. 

4.. DA-Research 

Establishment of breeder/foundation seed facilities at four major 

research stations as proposed under the LISAID/ICP-IADS project will 

provide the means to overcome a serious deficiency in the seed program, 

i.e., chronic shortages of high quality foundation seed.D needs to 

appoint a Foundation Seed Coordinator to coordinate production of foun

dation .seed at the stations with AIC's needs for foundation seed and 

di stribution of the seed to the various centers. 

A' Foundation Seed Officer should also be designated/appointed at " 

each of the four research stations involved and provided with assistance 

and funds as needed to produce, process and store high quality founda

tion seed in the quantities needed. 

5. Seed Production Procedures
 

Seed production should be undertaken in as compact an areaasr 

possible around the seed lroduction/processing centers. Production "will 



be predominately through contractual arrangements with private famers. 

Contract seed producers should be selected on basis of farm size, level 

of management (i.e., "good" farmers needed),and proximity to seed
 

center. Insofar as possible, seed production should be contracted with
 

larger farmers (interms of number of hectares). Experiences in India,
 

Pakistan and other countries clearly show that it isdifficult and often
 

impossible to supervisq and control the.quality of seed when production
 

ison small areas (less than a hectare) because-of the great numbers of
 

farmers involved. For example, management/quality control :of 100 ha. of
 

seed.production ismuch easier and can be more rigorously controlled
 

when fifty,2 ha. seed producers are involved than two hundred 0.5 ha.
 

producers.
 

The production contracts between AIC and the individual farmers
 

should be for a specified "number._of hectares, and it shoud,be binding on
 

the part of both AIC and the farmer. -AIC should obligate itself to lift
 

the seed if itmeet quality specifications, and the.farmer should be
 

obligated to deliver the seed on the same terms.
 

Seed producers should receive a premium over.grain price of."18 to
 

24% depending on the quality of the seed delivered (as determined by.
 

tests). The producer should receive grain price for the seed accepted
 

by AIC on basis of preliminary tests as soon as possible,, and the premium
 

after it is established by definitive seed tests.
 

AIC should require contract seed producers to purchase foundation
 

seed (from AIC), and provide supervision and assistance to the seed pro

ducer until the seed isdelivered. This will involve periodic visits of
 

AIC staff to the contract seed producers..
 

Inspectors .of the Seed Testing/Inspection Service (Seed Technology
 

and Development Unit) shouldmake at least two field inspections, the
 



last when the seed are essentially field-mature and varietalrcharacter

istics most evident. Samples should be drawn after harvest and threshing 

,iscompleted. 

6. Seed Processing
 

Maize seed should be delivered on-the-ear to the seed centers for
 

drying and shelling, Other kinds of seed that require drying should
 

also be delivered to centers within 24 hours after harvesting/threshing,
 

preferably sooner. Payments to seed producers should be discounted to a
 

standard moisture content (13%) so that they will not have any incentive
 

to harvest at high moisture contents to "sell-the-water".
 
Generally,seed should notbe processed during the hot, humid,
 

heavy rainfall months. This means that double-shifting of processing
 

operations might be required to complete wheat and maize seed processing
 

before the monsoon season.
 

7. Seed Distribution Marketing
 

Dispersal of seed production/processing/storage in the different 

regions and zones will minimize physical difficulties indistribution/ 

marketing to the extent possible, but will also increase the needfor 

good management of these activities. The Sr. Seed Distribution and 

Marketing Officer proposed for AIC's Seed Division must develop an 

adequate distribution/marketing plan and over-see its implementation at 

the regional and sub-regional levels. 

8.1 Training
 

The urgency of the need for more trained seed workers in Nepal re

quiresithe highest priority for the training program proposed. If the 

proposed program falls much behind schedule, the program will be beset 

by problems of even greater magnitude than at present. 



9. T-chnical.Assistance
 

The external technical assistance proposed should be provided by
 

competent, experienced seed specialists., The Seed Technology/Management
 

Specialist (36 mos.) should be from U.S. The Seed Processing Engineer
 

(24 mos) could be recruited from India. India has several well trained,
 

experienced seed processing specialists who could make greaticontribu

tion to the seed program inNepal.
 

The short term consultants proposed should be carefully :selected on
 

the basis of experience.and reputation.
 

M, Working Capital 

A seed program industry is characterized by a relatively low capi

tal investment and relatively high requirements forworking capital. The
 

working.capital isprimarily needed to finance seed in inventory and
 

variable costs associated with processing.
 

Under contract seed production arrangements (with private farmers) 

seed delivered to the processing center is purchased from the'grower at 

an established premium above the price of equivalent grain. Since , 

growers need cash as soon after harvest as possible, payment'has to be 

prompt. Thus, the seed operation ties up a lot of working capital in 

seed. 

The seed have to be dried, cleaned, often treated and packaged. 

Packaging materials, chemicalseed treatments, power and fuel also tie 

up-a lot of funds as suppliers of these materials usually require prompt 

settlement of invoices. 

After a period of storage until the next planting season reve-

nues are generated from seed sales. Hopefully, all ,costs and a modest 

profi t will1 be realized.. 



InNepal there will be two seasonal needs for working capital:.
 

(1)May-October working capital needed to finance payments to
-

growers for wheat, barley, and some maize seeds, and variable pro

-"cessing costs. Sales will commence in September and be completed by
 

end of October. Thus, 6 month/term working capitalis required.
 

(2)November-April - working capital needed to finance payments to
 

growers for paddy some maize, millet,and other kinds of seed.
 

Sales season will be March to May. Six months term credit, therefore,
 

is needed for financing-of these operations.
 

Working capital requirements based on proposed 5 year seed produc

tion schedules (Tables 5, 6, 7 and 8) were calculated. Since wheat seed
 
are more valuable and will be produced in the greatest quantities, the
 

need for working capital will be greatest from May-October.
 

Theestimated working capital requirements given below-are based on
 

a 20% premium over average grain price during the period 1974-76, and
 

also includes production/processing variabletcosts, and marketing/distri

bution expenses. It is assumed that "fixed" costs such as fixed-labor
 

and supervision/administration, office expenses, maintenance of equip

ment and facilities, etc., will be budgeted by AIC and.DA.
 

Working Capital Required by Years($)
 

1 2 3 '4 5
 
May-Oct. 90.3 149.9 275.9 506.6 682.7
 

Nov.-Apr. 471.1 552.5 
 .663 3 912.9 1,098.7
 

The working capital required can be provided by the Agricultural
 

Development Bank at a preferential interest rate, orit could possibly be
 

financed from AIC's cash flow generated from fertilizer sales. Another
 

alternative, of course, would be to include the required working capital
 

under the USAID financing of the project. If.so, .it would have to be
 



added to the proposed'USAID contributions shown in Table 11.
 

IV., Some issues Raised in PRP
 

1.Private Sector Participation
 

The IADS Seed Team proposed the gradual transfer of seed produc

tion/ processing and some of the marketing operation to the private
 

.sector. The same issue was raised'during the PRP review. These sugge

stions assume private sector entrepreneurs are willing'and eager-to
 

develop seed businesses, and that the seed business isas lucrative as
 

other opportunities for investment.
 

The major kind of seeds produced in Nepal, i.e., self-pollinated
 

wheat, paddy, barley, and composite varieties of maizehave not proven
 

to be very profitable items inseed businesses in the developing coun

tries-and untilrecently, even in the U.S.
 

On the otherhand, seed of hybrid varieties of maize, sorghumand
 

millet, vegetables and forage crops are generally competitive in terms
 

of profitability with many'other~agri-business ventures. 'InIndia, for
 

example, a substantial private seed industry has developed over the past
 

15 years (over 100 private companies) for the production of hybrid
 

sorghum, maize, millet (pearl), and cotton seed. Production of wheat
 

and paddy seed has been left to the National Seeds Corporation (NSC), a
 

quasi-government operation. The NSC has made a good profit on wheat and
 

paddy seed only because of India's food.zones and double pricing policies
 

(now mostly abandoned). Wheat seed for example was produced under contract
 

in Punjab and Haryana (food surplus states) for about RS 130/quintal.(20%
 

above established grain price), processed,,shipped to Orissa, Bihar and 

dest Bengal and sold at about RS 290-300/quintal, which was only about 

I0%above the established grain price in these food deficit states. The 



same type of situation existed for paddy seed - production inAndra 

Pradesh and Tamil Nadu,.sales in Kerala.
 

A rigorous economic/financial analysil of seed industry opportunitieE
 

inThailand, made in connection with an AID loan proposal, revealed that
 

the internal rate of return on investments in a paddy, maize (non

hybrid), mung bean, soybean, and peanut "business" would be on the order
 

of 4% or less, far below the returns from other private sector agri

businesses.
 

Inour view, there isreally no alternative to AIC in production
 

and supply of the major kinds of seed needed in Nepal. And, AIC will
 

have to be satisfied with a very modest return in investment.
 

The most favorable role of the private sector in the seed program
 

in Nepal is as proposed, viz., as contract seed producers for AIC at an
 

average 20% premium over grain price.
 

These are probably a few opportunities for private sector seed
 

businesses based on wheat in the terai. These would be of a very
 

limited scale (20-40 MT) and scope, serving only neighboring farmers.
 

Limited opportunities do exist in Nepal for private sector involve

mnt ip vegetable seed production and supply. Vegetable seed are.a high
 

value,,,commodity, labor intensive, and require rather limited facilties.
 

Since farmers and home-gardeners often prefer to buy rather than go to,
 

the trouble of saving vegetable seed, ,the market can be readily developed
 

and is quite stable. 

2. Beneficiaries
 

Good qualitt'yseed of improved varieties are expected to increase
 

the yield of.,the farmer consumer. The farmer who buys seed, therefore,
 

is the prim-ary beneficiary of the program. Since contract seed pro

ducers receive a,.premium over grain price over and above the increase in
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yield from planting foundation seed of an improved variety, they also
 

are primary beneficiaries.
 

Seed are also different from other inputs,'e.g., fertilizer. They
 

are not consumed in the production process but rather are'multiplied.
 

If a farmer takes reasonable precautions to prevent mixtures with other
 

seed, the seed he saves of an improved variety will yield essentially
 

the same as the previous year. The farmer, therofore, benefits from the
 

purchase of improved seed the first year, the second.year, and for
 

successive years until the variety becomes mixed, intercrosses with
 

local varieties (maize), or the incidence of seed borne diseases begins
 

to cause a reduction in yield. In the case of wheat, the experience of
 

Indian farmers in that "saving seed" does not reduce yield potential
 

until the third planting and then by about 5-10%. Additional reductions
 

inyield potential the 4th ,and 5th plantings economically justify the
 

purchase of new seed at that time (i,.e., every 4 to,5 plantings).
 

Finally, there is a "diffusion" of ."spread" effect with seed that
 

contributes enormously to crop.production .but is,difficult to quantify.
 

Witness the rapid spread of RR-21,wheat variety:.through the terai in.
 

Nepal (over 90% of present area) with only limited.quantities of seed
 
supplied. The spread of the high yield.varieties in India, Pakistan,
 

Turkey, etc., and the high yielding rice yarieties in the Philippines,
 

Korea, Bangladesh, etc., are other,examples. This spread or diffusion '
 

is effected through farmer-to-farmer trade of seed, cash or barter.
 

While the "spread" effect benefits of a-seed program-are secondary, they
 

are over-all of much greater magnitude than the primary benefits.
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ANNEX A
 

Existing and Committed Seed Facilities
 
in
 

NEPAL
 

1. 	Hetaura Seed Facility.
 

The Hetaura Seed Facility was financed and constructed.under
 

UNDP/FAO "High Yieldi'ng Varieties Projecte'd" now terminated. The 

facility islocated on relatively spacious grounds in the Hetaura 

Industrial Area, easily accessible to the Kathmandu-Birganj highwi 

which connects with the east-west highway through the Eastern teri 

and the Hetaura-Bharatpur road which isunder improvement for all.
 

weather traffic. The latter traverses the Chitwan Valley - an im

portant new agricultural area.
 

The facility, which became fully operational inearly 1976 is
 

representative of modern, high capacity seed plants used in Northern
 

and Middle Europe. Thefacil.ity consists of the following units:

(1) A drive-thru dump or intake pit connected by belt conveyor
 

to the main receiving elevator.
 

(2) An ear maize sorting, drying and shelling unit for hand

ling maize on the ear -the preferred method. The dryer
 

consists of 6 bins of 20 MT capacity each. The drying
 

air 	is automatically reversed on a 6-hour cycle throUgI 

a damper in ,the duct connecting the heater-fan unit with 

the drying bins. The-dried ears are belt-conveyed to a 

5TPH sheller with ,cob-blower. The shelled maize is then 

dropped into the dump pit. An inclined drag-chain convey 

is used to lift the eat maize'to the top of the bin and

over a sorter belt before-loading of the bins. 



.(3) 	 A pre-cleaning drying unit for pre-cleaning of all incoming
 

seed and drying of all shelled-threshed seed. The main
 

elevator leg and pre-cleaner have a capacity of about
 

.20 TPH. The dryer isof the continuous flow type and,has
 

a capacity of about 4 TPH for wheat seed, 3TPH for paddy
 

seed, and 2TPH for shelled maize seed (based on 4% moisture
 

removal). Seed not requiring drying by-pass the dryer and arf
 

conveyed directly to the bulk-storage tanks.
 

(4) The bulk-storage unit consists of six 10OMT and four 50MT
 

round metal bins. The bins are floored with concrete in

clined at 450 angle toward unloading port (gravi'ty flow).
 

There is no provision for aeration. The only openings
 

inthe bins are spout port at the peak, the discharge post
 

at the base, and an access opening about 1 m.:from the base
 

which iscovered with bolted-on metal plate. Each bin is
 

provided with two thermo-couples (centered about 1 m. from
 

base and l m from top) for monitoring temperature. The
 

bins are ;loaded from an-overhead drag-fl ight conveyor and
 

unloaded by gravity flow into a horizohal return conveyor
 

which empties inelevator feeding the basic cleaner.
 

(5) A cleaning/grading unit which consists of'abasic cleaner
 

(3-screen, 2 air) with 4, 3, and 2 MT capacity for wheat
 

'paddy and maize. After basic cleaning wheat and paddy seed
 

pass through matched capacity indent cylinder length graders,
 

then width/thickness graders then over a gravity table and
 

to the treater or packaging unit. For maize seed the length
 

grader isby-passed and a special ring grader isusedifor'
 

width-thickness grading. 'The maize isalso graded over the
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gravity table, and then moves to the treater and/or pack

aging unit. The cleaning plant unit ismulti-story and
 

most oftconveying isby,gravity flow.
 

(6) A flat storage unit for bagged seed with a capacity of
 

about 500 MT.
 

(7) 	 A "central" room with display circuit and control panels 

for control of all operations and Monitoring of temperature 

in bulk storage unit. 

Units (1)through (7)are in essentially one complex-or 

building. The building(s) are exceptionally Well constructed 

- All 	outside elevators and conveyors have all-weather covers.
 

(8) 	An office and laboratory building with two spacious, well
 

equipped seed testing rooms.
 

The major technical deficiences of the Hetaura facility are:
 

(1) The bulk storage bins are not provided with an aeration
 

system and are exposed to direct radiation from the sun.
 

As a result, temperature of the seed stored in the bin be

comes quite.high (up to 40C or 104F). The seed can be
 

"turned" as grain isturned in a grain elevator, i.e.,
 

transferred from one bin to another which can reduce the
 

temperature, but this ishardly a satisfactory practice
 

for 	seed.
 

.(2) 	 The processing sequence is.too inflexib'le. All the seed 

for example, have to pass through the width andthickness 

graders and over the gravity table regardless of the need 
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,(3) Flat (bagged seed) storage space is inadequate. And, there
 

isno provision for "conditioned" storage of carry-over or
 

foundation seed stocks..
 

The capacityof the Hetaura facility is about 4MTH for wheat,
 

3MTH for paddy and 2MTH for maize. Based on wheat (the principal
 

seed cleaned), the daily one-shift capacity isabout ,25MT. Since,
 

wheat and maize are harvested inApril and processing should Stop

during the monsoon (mid-June to mid-September) to minimize re-absorption
 

of water during high humidity periods, the pre-monsoon processing
 

season for'wheat and maize is only about 60 days. Another 15-20 days.
 

can be added in late September for a total processing period for wheat
 

seed of about 75 days. On a single shift basis, about 1600 to 1800 MT
 

of wheat seed could be processed.
 

Maize seed produced in late rabi (winter-spring) cannot be processei
 

and distributed intime for the May-July planting. Thereforei processin
 

cleaning could be halted during the moonsoon and then started up again
 

inOctober. Rice seed isalso harvested in the period September-


November and, thus,.a long processing season is available (October-


April, about 150 days). On a single shift basis, about 3000 MT of
 

rice and maize seed.could be processed during the period.
 

Over-all, the plant rates at about a 5000 mt/year facility.,
 

The usual practice at the Hetaura facility is to treat all seed
 

before packaging and to package in40 kg jute bags bonded with a 1
 

mil polyethylene film on the inside. Paddy and maize seed are treated
 

with thiram and rnalathion, while wheat seed are treated with Vitavax
 

and Malathioun.
 

The direct costs associated with processing (excluding admini

stratlofio supervision, depreciation, and interest) are said tobe
 

as follows:
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/ Rs per Metric Ton
 

item Paddy Wheat Maize
 

Basic Cleaning/handling* 173 126 177
 

Drying (per 4%moisture removed) -30) (22) (44)
 

1 time 30
. 

2 times 60 


Treatment
 

Thiram/malathion •160 160
 

Vitavax/malathion290
 

393 446 425
 

* Includes"1/2 cost (Rs 6.25) for,.40 kg. jute poly-lined seed bag. 

The.other half is "added" to price of seed and farmers keep bag. 

Since there are 25 forth kg. bags/mt, the cost of the bags alone 

is Rs 156.25/2 = Rs 78.12. 

2. German-Assisted Seed Plants
 

West German assistance has provided a small 1MTH capacity seed
 

plant for the Gandaki Development Project (near.Pokhara). Itis'also
 

providing equipment for four additional seedfacilities. The equipment
 

will be installed in a section of new warehouse construction by the
 

Agricultural Inputs Corporation at:
 

Birtnagar (Eastern Region)
 

Janakpur (Central Region)
 

Bhairawa (Western Region)
 

: :.Nepalgunj (Far Western Region)
 

The German assisted processing plants will be relatively simple
 

and of a type suitable for conditions and stage of development in Nepal.:
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.Each prcessingplant will .consist of: 

() 	 A simple floor level intake pit with double elevator which 

can 'load the dryer or the cleaners directly when drying 

isnot necessary. 

(2) A pre-cleaner for rough cleaning of seed before drying
 

or cleaning. 

(3) A "tilting flat bed dryer consisting of threelshallow
 

bins (6.5 x 6.5 x 1.8 ft. deep) which have a;,capacity .
 

of about 1.5 MT each. Although air flow rates are not
 

known, drying capacity should be about,-1O 1.5TPH with
 

4% moisture removal.
 

(4) 	Two basic air-screen cleaners arrangedijn parallel with
with
 
/..
 

matched indent cylinder graders; capacity of each unit
 

isabout 1TPH.
 

(5) A treater for application of fungicides and insecticides
 

to the seed.
 

()Dust collectors and necessarY.elevators..
 

(A diesel generator with sufficient power for plant in
 

event of power failure.
 

The equipment is to'be installed inone section of a 34 x 16 m 

newly constructed: ,"warehouses" and will ,occupy a section of the ware

house about 9.5 x16 m. This will leave about 24.5 x 16 m. for flat 

storage (about600 MT). 

German assistance will provide a.technician for about.6 months 

(Nove'Mber, 1977 - June, 1978) to ssist in installation of equipment 

.."iniial.start-up, and to train Nepalese workers inoperation of the 

'processing facility. The plants are scheduled to beginoperation 

innApril-May, 1978. 
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The processing plants are strategically located along the teral
 

and together with the Hetaura facility should serve the need's of the
 

terai zone for seed.
 

3. 	USAID/ICP-IADS Foundation Seed Facilities.
 

These are described in detail 
in: 	 J. D. Traywick. Planning of.
 

seed drying, processing and storage facilities for four agricultural
 

experiment stations., Report, IADS Consulting Assignment to'Nepal.
 

June, 1977.
 





Table 12. Estimated investment costs for Type C seed processing/storage center, 200 MT capacity/season.

(Dhankuta, Surket, Dhangarh. or Tikapur). 

-ITEM 


A. 	Civil Works
 

A1. 	 Land 
2.,. Site preparation, utilities--


d fencing, roadway

-3. 	 Offices and lab. 
4. 	Processing bldg. 

5. 	Storehouse 

6. 	Drying floor (hard surface) 

.. Sack/box dryer 


under shed (4-5 MT/day)

8. Electric generator plant bldg.

.9.- Fees for designs, construction-draw-


ings, 	(about 4%). 

Subtotals 


B. 	Equipment
 

1. Drying-fan unit, IRRI type, for 

rice hull, corn cob fuels, 5.h-.p.
 
motor, 90 M, Air/Min. (Philippines)..


2. 	Furnace unit for IRRI,*drier,.local 

construction.
 

3. 	Vertical belt and bucket elevator 
(2-3TPH) (India)

4. 	Air-screen seed cleaner, 2-screen, 

2-air, all metal construction, 0.5TPH.
(OSAW 2-screen seed-cleaner, model-

Delux, India)
 

20 screens for air-screen cleaner 


UNIT 


AHa., 


M2 
2M
2M
2M

M-

2 

M 


No 

,
 
No. 


No. 

No. 


No. 

Unit 
cost 
(US$) -

No. Units 
Required 

Total Cost 
(Us$) 

Expected-
Life (yrs), 

4000 

'100 

90 
' 80 

30 
70. 

70 ': 

0.3 

60 
80-

135-
100 
90 

12 . 

. .. 

1,200
3,400 

6,000 
7,200 
10,800, 
3,000 
6,300 

840 
1,500 

_.. 

-40,240 

.0 

' 

-

25 
25 
25 
25 
25 

25 

800 1 800 15 

500 

800 

2400 -

1 

3 

1 

" 

500 

2,400(3600) 

2,400(4500) 

15 

15 

15 

30 20 600(1200) 15-. 



7.Table 12.. Type C plant continued . 

Unit 
Cost 'No. Units.. -Total Cost -Expected 

'ITEM- .:::UNIT -(US$) . Required . (US$) Life (irs., 
S 5. Seed treater,-slurry-type, 2-2.5 No. 550 1 550(2000) 15 

TPH,.with fiber glass-lined chemical 
tank (India) 

6. Automatic bagger-weigher, 5-50:kg. Io. 600 1 600(1200) 15 
(India)

7. Bag closer (portable sewingmachine); No. -600 1 600 .15 
with suspension attachment, for paper 
and textile bags (Fischbein Model 
D, India or U.S. distributor), 

8. Maize sheller, suitable for seed No. 1500 1 1,500(2500) 15 
maize, 2 MT/hr., electric motor, 
all attachments and supporting 
frame (India). 

9. Maize sheller, hand operated, 50 kg/ No. 75 10 750(750) 15-

hr. (India) 
10. Platform scale, metric system, 400 kg- No. 500 1 500(600) 

capacity (India). 
11. Exhaust fans (for store rooms); No. 70 4 .280(300) 15 

heavy duty (15 M /min.) (India) 
-12. 
-. 

Conveyor, portable aluminum-type, 
with flights, inclination up .to 450; 

No. 600 1 600 15 

for ear maize and free flowing seeds; 
3-5 TPH; electric motor; 16 ft. 
length. (U.S.).

13. Moisture meter, electric, Universal: No. .350 1 350(800) 15 
type (India)

14. Sampling triers (U.S.) No. 40 2 80 15 
15. Bag truck, 2-wheel (local or India) 
16. Bag truck, 4-wheel platform type 

No. 
.No. 

-50 
200 

2 
1 

100(200) 
'200(300) 

15 
15 

(India) 
17. Electric generating set, with 

diesel engine,.complete,--with rated 
No. 6000 1 6,000(10,000) 15 

capacity of 25 KVA.



Table 12. Type.C Plant Continued 

Unit 

ITEMM UNIUNIT Cost-(US$) No., UnitsRequired _Total Cost(US$) Expected
Life (yrs.) 

18., Holding bins,.sheet metal, 1.2 MT, 
with hopper bottom and cut-off slide, 

No. 400 2 800 1 

supporting angle iron frame (local
fabrication),

-19..-Miscellaneous items -
20: Spare parts and supplies (10%) 

1000 1,000 
1,900 

15 

Subtotals 22,510 

Shipping and crating for imported items 
(15%) (from India).__._____ 

- 3,256 

TOTAL -"civil-works and equipment 669006 

No/$

Schedule- First ,Year ,2nd Year 3rd Year
2 
 -6oo0
 

(132,'012) (60) 



Table 13.i 	 Estimated.investment costs-for type C.andC/F seed- processing/storage center (KathmandU, Centr 
Research IStation).".. 

cost (us) 

Costs.same as those for Type C
 
Seed Center as: specified in T~ble JA.
 
Except:
 

Type C Seed- Facility 	 66,006
 

Add: (1) 	80 M civil works-@$90/M2 7,200
 
(2) $2,500 additional for larger and more efficientseed cleaner 2,500
 

(OSAW 4-screen, Model FSG, -India)
 
(3) One additional vertical bucket elevator (India) 	 800
(4) Materials and construction costs (extra) for conditioning 100 MT
 

of storage unit
 

a. rigid foam insulation (thermocole, India) 1,200
 
-b. air conditioners (2), thru-the-window type (18,000 BTU) (India) 1,600!
 
c. dehumidifier, chemical desiccant type (USA)'' 	 2,200 '.
 
d. polyethylene sheeting for vapor barrier (Nepal), 	 180: .
 
e. additional labor and materials 600 

-(5)-Additional holding bin, metal hopper bottom, 1.2 MT capacity (Iocal) . . 400 

Heavy duty 	casters for bin (India) 125
 

(6) Hygothermograph (US. 300
 
:(7) Additional miscellaneus i-tems - 200
 

Le s ... . Land.. . . " 	 .... - - 1,200, . 

(2) Two exhaust fans -140
 
(3) 25KVA 	electric generator set 6,000
 

TOTAL. 	 75,971 

Additional crting and shipping 190
 
76,161
 

Schedule: 	 1st year .------$76,161--..



Table 14. ,Investment -costs.for Type D mini-seed facility (eleven (11) facilities proposed).
 

Unit 
Cost No.-Units Total Cost Expected

ITEM UNIT (US$) Required (us$) Life (yrs.) 

A.. jiv,ilI Works. 

1. _-Land- Ha. 4000 0.1 400
 
2 -Site Preparation 

. 

200.
 
-Processing 	and receiving shed, 20 60 1,200 . 25
 
(open sides, wood construction, 
 -

roof of local materials, packed_-, ". •
 
dirt floor over polyethylene-'
 

:
'4,- Drying flbor-,packed'soil 	 M 2 60-. 120
 
5. Seed Storehouse- 2 80 20 1 . 25 

Subtotals 3,520 

B.-. 	Equipment
 

1. 	Air-screen cleaner, hand operated No. 300 30015
 
with16 screens. 0.1 to 0.2 TPH
capacity (U.S.)
 

2. 	Seed treater, 55 oal. steel drum No.; 100, 1 100 15
 
modified for diagonal .shaft, hand
 
turn crank, discharge opening, with
 
stand. (local).
 

3. 	Beam-balance scale (up to 100 kg.), No. 25 2 50 15".
 
4. 	Maize shellers, hand operated.(50 kg/ No. 75 :4 - 300 ; 5 

hr.) (India) L 
5. 	Miscellaneous items (local) (inc. - .- : 200plastic sheeting). 
 - . _ ____ 

Subtotals 	 . . . 950-

Crating and-shipping items' (25%) 	 - ''150 

1,100 

TOTAL: Civillworks and equipment 	 4,620,
 

No/$ 
Schedule for'mini-plants: Year 1 Year 2-__ Year, 3. 

.4- 4
 
(18,480) (18,480): (,13,860) 



Table 15. Continued 

Cs NO.' Cost. Expected
Lcaaiton

Location .- Type/Item 	 Unit (US$) Units (US$) Life (yrs.)
 

100 MT 	 (1) Ventilated storage; same specifications M2 80 100- 8C0 25 
(Saptari, Jhapa, as per AIC specifications for 250, 600
 
Rautahat, Kanchanpur, and 1000 MT store houses recently Lcon
Dang-Deokart) i structed or under construction... 

(2) Site and site preparation,'utilities 2,500
 

hook-up.
 

(3) Hygrometer, dial type (USA) 	 No. 2 .50 100- 15 

(4) Dial thermometer, recalibrating No. 2 '25 0 I 

type (USA). 
"
 

TOTAL 100 MT ventilated storage 	 10,650
 

M2
10 MT 	 (1) Naturallyventilated storehouse; 100 15 1,500 . 25
 
(15 locations concrete floor over-plastic film . 
in hills.and vapor barrier, or brick/packed soil 
mountains)- over vapor barrier; brick walls;' 

. metalor asbesto s cement roof;
 
secure door.
 

TOTAL '10 MT -storage unit 	 -1,500 

Year Type 	 No. Cost (US$)
 
Schedule: 1 	 200 MT/conditioned 1 32,620 

100 MT/conditioned 3 25,125' 

57,745
 

- 2 	 100 MT/ventilated.. 3: 31,950
10-MT/natural ventilation 8 12,000. 

.43,950
 

3: -3l00MT/ventilated- 3. 	 21,300 
10 MT/natural ventilation 7 10,500
 

31,800
 



.Table-15... Estimated investment costs for seed storage units. 

Capacity/ 
Location 

Ty mCost 
Type/Item Unit 

Unit 
(US) 

No. 
Units-. 

Total 
Cost 
(US$) 

-Ek 
Life (yrs) 

200 MT(Hetaura) (1) Conditioned storage house for seed; 
to maintain conditions of about 20C and 60% 
relative humidity; elevated concrete 
floor (1meter) with vapor barrier 
underneath; double course brick walls,
plastered both sides; pitched roof on 
solid wood decking; ceiling of wood 
with plastic film vapor barrier and 
10 cm. rigid foam insulation; tight
fitting doors; exterior and interior 
painted with moisture vapor retardant 
paint. 

130 150 19,500 25 

site preparation, utility hook-up 3,000 

(2) Air conditioner,, self,-contained for 
tlhru-the-wall installation; 12,000 
BTU, (from India).:

(3) Dehumidifier, chemicaldesiccant 

No. 

No. 

800 

2200 

4. 

2 

3,200 

4,400 

- 15 

15 

type, 400 CF4 (from USA).. 

spare parts for dehumidifer - 400 

(4) Hygothermograph, recording, 7 day 
with*500 charts and ink (USA) 

No. .400 1 400 15 

spare parts for recording hygrothermograph ._100 

(5) Hygrometer, dial type (USA) No. 2 50 100 15 

(6) Sling psychrometer, plastic case, 
with slide-rule converter,"with extra 
set of thermometers (U.S.) " . 

No. 2 50 100 15 



Table 15. Continued, 

Unit 	 Total 
Caait!Cost No. ost Expected,

Location Type/Item Unit (US$), Units. (US$) Life (yrs.) 

(7) 	Dial thermometer, recalibrating type No. 4.- 25 100 15 

(U.S.)
 

TOTAL 200 MT conditioned storage 	 31,300
 

Plus, shipping for imported items (15%) 1,320
 
32,620
 

100 MT . (1) Conditioned storage-unit; to be de- M2 ,. 40 80 3,200 
(Biratnager, veloped in existing, newly constructed 
Bhairawa, seed store houses (AIC) by re-modeling;. 
Nepalgung) - to consist of installation of 2-course 

(layer) brick partition walls, plastered 
both sides to provide area of 80 M2; 
installation of wood ceiling with plastic 
film vapor barrier and 10 cm rigid foam 
insulation; tight fitting doors; con
ditions 20C-60% r.h.. 

(2) 	 Air conditioners, self contained for ..No. 800 - 2 1,600 15 
thru-the-wall installation 12,000 
BTU (India) 

(3) 	Dehumidifier, desiccant type, No. 2200 2,200 15 
-400 CFM (U.S.)
 

Spare parts for dehumidifier. 200 . 15 
(4)-Hygrothermograph, recordingj7dayN 400 .1 400 15 

with 	500 charts and, ink (U.S.),
 

Spare-parts for-hygothermograph-"
 

(5) Combination thermometer-hygrometer, No. 50 2 100 15 
dial type',(2) . 

TOTAL, 100 MT conditioned storage (remodelled)7
 

Plus, shipping for importe items :75 •(5%) 

TOTAL 8,375
 



Table 16. 
 Facilities and equipment neededin the Seed Technology and Development Unit (Central Seed Testing/
Inspection Laboratory), Division of Agriculture Botany, Kathmandu, for adaptive research and
improvements in testing/quality control services.
 

ITEM 


1. Additional Space 

a. Store room (supplies)-

b. Receiving/dividing room: 

,c. Seed sample storeroom :-


+ Air conditioning (India) 

+ Small dehumidifier (U.S.)


d. Walk-in germinator room 

+ Air conditioner 

+ Racks for trays 

+ Small electric heater (U.S.) 

+ Timer control and thermostats 


e, Research laboratory 

w/store rooms 

Subtotals ..

2. Additional Equipment
 

a. Double unit germinator (US.)

b. Drying oven (U.S.) 

c. Moisture tester (India):

d. Torsion balance (U.S.) 

e. Gram scale (U.S.) 
 ' 

. 

-


f. Seed divider, motor driven (U.S.) 

g. Set hand testing sieves (30)(U.S,),

h. Fractionating aspirator, 6 in.(U.,S.)Y

1. Desiccators, bowl type, plastic-(U.S.)
'S. Small model seed cleaner, motor ' 

driven (U.S.), w/full assortment of.
 
~'screens.
 

..
UNIT-


M2 

M2 

M 


-
No.

No. 

M2 

NO. 


No. 


M 


No. 
No. K 
No". 

-No. 

No. 

No. 

NO. 

No'. 

N6. 

N 


Unit 
Cost" No. Units. 

(US$) Required 


150-116 

150 14 

.180 . 14 


- 600 1 

300 1 

150 12 

600' 1 


-

75 1.75
 

150- 80-


5500 1 

550. 1. 

350 - 1 

300 " 2 


- 90 2 

:450 .2 : 
320 . 1 set 

1200, i1 

60 10 

450 -- '1 


Total Cost Expected

(US$) Life (yrs.)
 

2,400. 25
 
2,100' 25
 
2,520 25.
 

600 12
 
300 12
 

1,800 25
 
600. 12
 
300 '12
 

- 5 

12,000 25
 

10,94
 

5,500 15
 
500 15
 
:350 _ 15
 
600 15
 
180 15
 
900 15
 
320 15
' 

1,200 . 15
 
600 15
 
450 15
 



--

Table'16.- Continued
 

Unit
 
Cost No. Units Total Cost Expected 

ITEM UNIT (US) Required (US$) Life (yrs.) 

k. 	 Components for-small electric heated - 1 set 2,500 15 
seed dryer (U.S'.and Nepal) 

1. 	Heat sealer No. 300 " 300 15
 
for plastic bags No. 100 1 100 15
 

m. 	Hygrothermograph, recording, 7 day; No. .450 2 900 15
 
w/500 charts, ink and sparezparts (U.S.)
 

n. 	Hygrometer, dial type (U.S.) No. 75 2 150 15 
o. 	Psychrometer, sling type, cased,. No. 60 4 240
 

w/slide calculator (U.S.)
 
p. 	Thermometers, glass, mercury (India) No. 10 12 120 
q. 	Thermometers, dial type No. 20 10 200 K 15
 
r. 	Miscellaneous items - .. 500 

Subtotals 	 1,6 

3. 	 Supplies 

a. 	Chemicals (U.S./India) - .-. 1,000
 
b. 	Miscellaneous 500
 

Subtotals 1,500
 

TOTAL 	 28,105
 

Plus, shipping imported items (15%) 2,800 
Scheule A firsty of

.Schedule:: All "first year :offproject 



Table,17. Conditioned storage required for vegetable seed program (Vegetable Crops-Division, Kathmandu).
 

Unit
 

ITEM UNIT 
Cost 
(US$) 

No. Units 
Required 

Total Cost 
(US$) 

Expected
Life (yrs.) 

A. Storage room, brick or re-inforced 180 25 4,500 25 
concrete construction, 10 cm. of plastic- • 
foam insulation (thermocole, India) in 
floor, walls, ceiling, 6 mil plastic.
film vapor barrier on exterior side of 
insulation; tight fitting, insulated 
door with vapor barrier. 

B. Refrigeration system for room (about 
100 Mi).to maintain temperature of, 

No. 3000 1 3,000 15 

5 to 10C, not to exceed 10C (India) 

C. Dehumidifier, chemical desiccant, 
type, 400 CFM, air flow rate, to 

NO. 2500 1 2,500 1s 

maintain humidity at 50% or less 
in 100 M3 well insulated space
with plastic vapor barriers (U.S.) 

D. Racks and shelves for room (local) - - 500 25 
Subtotals 9,500 

plus 20%shipping, imported items 1,500 
TOTALS 11,000 



iTable 18. Conditioned storeroom for storage of genetic seed stocks i(Central Research Station, Kathmandu),
 

Unit
 
Cost No. Units Total Cost - Expected 

ITEM UNIT (US$) Required (US$) Life (yrs.) 

A., Storage room, brick or re-inforced M2 180 30 5,400 25 
concrete construction, 10 cm of rigid 
foam insulation (thermcole, India) 
in floor, walls, ceiling; 6 mil plastic 
film vapor barrier to exterior of insu
lation; tight fitting, insulated door;: 
with vapor barrier. 

B. Refrigeration system for room (about No. 3000 1 3,000 15 
120 M3) to maintain temperature of 
5 to 10C, not to exceed IOC (India) 

C. Dehumidifier, chemical desiccant No. 2500 1 2,500" 15 
type, 400 CFM air flow rate, to main
tain relative humidity at 50% or less 
in 120 M3 , insulated space, with 
vapor barrier (U.S.).' 

D. Racks and shelves ,for room (local)
.Subtotals 

- - 500 
11,400 

25 

Plus 20% shipping, imported items 
TOTAL--

1,600. 
13,000



-Tableg19, Estimated staffing: requirement for the Division of AgricultureBotany's Seed Technology and Develop-ment Unit by 5th year-of project
 

No. Est.-Salary *Total-Cost
Position 
 (Rs/Yr.) (Rs/Yr.)
-

Hgs.- Central Seed Testing/Inspection

Chief Officer. 
 : ? .
 " •" .1...0 15,-000!i~:: 

Sr. Research and Development Officer 
 1 19,600 9,600
 
Sr. Testing/Field Inspection Officer 
 -I 9,600 9,600

Seed Testing Officers 
 2 79200 14,400.
Junior Technicians . .. ..... 3 7..,200 14,400.
-5,400 16,200.

Clerk-cum-typists 
 2 3,600 7,200
Driver 
 1 3,000 3,000Peons 
 3 1,800 5,400
 

'Subtotal 80,400
 
Regional Seed Testing/Inspection.Laboratories .(4). _"
 

Regional Seed Testing/Inspection Officers-
 4 7,200 28,800,

Junior Technicians 
 4 - 5,400 21,600:
Junior Technical Assistants 
 8- 3,600 28,800
Clerk-cum-typists 
 4 3,600 14,400Drivers 
 4 3,000 12,000Peons 
 - 8 1,800 14,400 

Subtotal 120,000 

Kathmandu Seed Center (Type C&CF Plant)
 

Seed Production/Processing Officer 
 i 7,200 7,200
unior Technician 
 1 5,400 5,400
unior Technical Assistant 
 1 3,600 3,600
 
Subtotal T6,M20
 
TOTAL 216,328
 

(17,328)
NO 
-Year 1 Year 2: Year 3- Year 4 Year 5 

Sch~did % 30 :37 -50: 79 -100Rs. 64,980 80,142 . 108,300 171,114' 216,600
5,198 6,411 8,664 13,689 . 17,328 



Table 20,- Estimated. staffing requirements for AIC seed -operations by 5th year of project 

Regionh/ Est. Salary Total Cos' 
Station Position -No. (sr)Rsir.)
 

.. :Headquarters
-A. -Kathmandu 	 Chief of Division .. 22,000 22,00
Sr. Seed Production Officer 1 12,000 12,000-


Sr. Seed Processing Officer 	 1 12,000 12,000

Sr. Seed Distribution & Marketing Officer 1 12,000 12,000

Administrative Officer 
 7,200 7,200-

Junior Technicians 
 2 5,400 	 10,800

Accountant 1 5,400 5,400
Typists and Clerks 3 . 3,600 10,800
Driver 
 1 3,000 3,000

Peons 
 - 2 1,800 3,600 

Subtotal 	 98,800
 

II. Eastern Region
A.'-Biratnagar 	 Regional Seed Production Officer 1 9,600 
 9,600.


Seed Production/Processing Officer 	 1 7,200 7,200 ' 
Junior Technicians. 	 2 5,400 10,800 -.

Clerk-cum-typist 	 1 3,600 3,600
Driver i 3,000 	 3,000
Mechanic (for processing plant) 1 2,800 2,800

Peons 
 .2 1,800 	 3,600 

-B. Dhankuta. Junior Technician 	 1 5,400 5,400
Junior Technical Assistant 	 2 3,600 7,200 

C. Sapta.ri 	 Junior TechnicallAssistant 1 3,600 3,600
 

D. Jhapa 	 Junior Technical Assistant : r 1 3,600 3,600
-:.,- .-:. ..........• 	 - -..... Subtotal . . - -" :.. . .: . 6 0
 

III. Central Region
 

A., Hetau i-. Regional Seed Production Officer 	 1 9,600 9,600
-	 Seed Production Officer 1 .. 7,200 - 7,200 

Seed Processing Officer (Hetaura Plant) 1 9,600 
 9,600.

Junior Technicians .	 3 5,400. 16.200
Clerk-cum-typist 
 1 3,600, 3,600 

http:Sapta.ri


TablIe 20 Continued 

-Stagion 

StaionPosition No. 

Est. Salary 

(Rs/Yr.) 

Total Cost 

(Rs.Y) 

Br..-Jaakpur . ... . . 

Mechanic (processing) 
Driver-' 
Peons-

Seed: Production/ProcesSini~ficer--. . .. g-.- ce.r.'7 
Junior Technicians 
Clerk-cum-typist-
Driver 
Mechanic (processing),. 
Peons 

1 
1 
2 

-i.-.... 
2 
1 
1 
1 
2 

. 

3,200 
3,000 
1,800. 
7,20D 
, 0 

5.400 
3,600 
3,000 

'2,800-
.1,800 

:: 
.-

3,200 
3,000 
3,600 
7,200

. 7 ,200 

5,400 
3,600 
3,000 
2,800 
39600 

.C., Kathmandu Kathmandu Type C&CF Center should be staffed-by Department of Agriculture 

:, Rautahat Junior Technical Assistant 1 3,600 3,600 

IV. Western Region 

Subtotal 85,200 " ; 

A.- Bhairawa 

B. P::?okhara~i: 

Regional Seed Production Officer 
Seed Production/Processing Officer 
Junior Technicians 
Clerk-cum-typist 
.Driver 
Mechanic (processing) 
Peons 

'Seed Production/Processing 0ffice-

1 
1 
2 
1 
1 
1-
2 
1 

9,600 
7,200 
5,400 
3,600 
3,000 
2,800 
1,800 
7,200 

'9,600 
7,200. 

10,800 
":,3,600 

3,000 
2,800 
3,600 
7,200 

V.;Far Western Region 

Junior Technicians 
Cl erk-cum-typist 
!Peons 

Subtotal 

2 

2 

5,400 
39600_ 
1,8,00 

10,800 
3,600 
3,600 

65,800 

A. Nepalgunj .. Regional Seed Production Officer 
Seed Production/Processing Officer 

1 
1 7,200 

9,600. 
7,200 



Tabe: 20 Continued 

Rein!. 

Station Position -: No.-
ES Salary 

(Rs./Yr.) 
Ttal Cost 
(Rs./yr4 

Junior Technicians' 
Cl erk-cum-typi st 
Driver 
Mechanic (processing) 
Peons 

2 
1 

1 
2 

5,400 
3,600 
3,000
2,800 
1,800 

10,800 
-3,600: 
3-02,800 
3,600 

B..-Kailali District: :: Junior Technician.Technic-:: 
Junior Technical Assistant. 

. - 2.-
2 

- 5,4005,400 
3,600 

5,4005,00 
7,200 

C'. Surket., Junior Technician . 
Junior Technical Assistant 1 

2. 
5,400
3,600 

5,400
3,600 • 

D. Kanchanpur Junior Technical Assistant 3,600 3,600 

E. Danc Keckhurt Junior Technical Assistant 1 3,600 3,600 

Subtotal 
TOTAL 69,40

379,600 
z
"C 

(30,368) 

Year -

1st:Year 2nd'Year 3rd Year 4th Year 5th Ye 

Schedule %Rs 30113,860 37140,052 50'-189,800 79299,840- 100379,600 
$ 9,109 _11,204 15184 23,987 . 30,368 


